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WD 2005/ 061499 PCT/ SE2004/ 001938 1 Novel tricyclic

spi roderivatives as nodul ators of chenoki ne receptor
activity The present invention relates to.novel

V0 Rr(6061d%, processes for their preparation, PCT/SE2004/001938
phar maceuti cal conpositions containing themand their
use in therapy. In particulat, the 5 invention relates
to novel spirocyclic conmpounds, their preparation and
Uﬁg. ﬁﬁggnkin s. play, an.inmportant role in [ Mmune and

| e Stmtor ﬁ%{‘éo LEOUerIAiYES |2 smadulabaeEs of
dCSEPRELRe FREFAEPRGAAET R and al | ergi ¢ di seases, as

wel | as aut oi mmune pat hol ogi es such as rheumatoi d
arthritis and theroscIFrosis. These: s | secreted 10

I

Thegiresenl ¥eniion Talagss Rpayg! SURRPRAPIOFewFs T heinamepaitiopei ns
PR 3o e T FAMSRY (A and ML y5Y B L T pticulh) e
ing¢nmiop selatex tu dovel spirocyudic aompousls) theis prepeatiombndmse f s, the

Cys-X-Cys (G X-C and Cys-Cys (CC famlies. These are

di sti ngui shed on the basis of a single amno acid

. L y . . . . _
ChAics By Rl Be IR B 1o RS i Sarious
diedasevrkd dessrdens; inodeliseastimed amictlergic dibeasesabs welt senticinmmnohe

ctivators of, neutrophils such as inter]eukin-8 (IL-8)

PARIOSTEAROF B g euateid ST Spd FPRClsrop yaphas Salfpesresst
mbRENBKAE Agrbi WESerRRHiRIYE 8 rbfeﬁgtcﬁ&ta&eﬁiedww §e@¥ed

and l'ynphocytes but not neutrophils such as hufan
fom exatoptcemotie idteanhtinckipe supsifamily ca@n peviliPided mUTRY@ mamozrodps

>_3) . RANTES ( Requl at tivati T
Ty et ey s thsdhe S Ch Pt c O
fand3fids2 MNBLEOLrY AREREBIHRE oh #eidis bE 8 stiMeRmtiAo add ixMarE’roﬁ ba@dween the

Studi es have denbnstrated that the actions of the
Ntheroxikiahpair af eystedet rasideesiopd sequeageisimidarity.of G

prot ei n-coupl ed receptors, anong which are the receptors
desi gnated CCR1, CCR2, 25 CCR2A, CCR2B, CCR3, CCR4,

THEEXK - (B oklaefihcldeRSer L ptient (HeRbetirabiatiRand adiXaids: of
CXCR3 and CXCR4. These rece(gtors represent good targets

néudopbits ycll avimtesisikintd G182 andemirophilvetivatinppentide @ NA'sH-

egcept.ors,wul-d ' r fo 1 di
TGP BT LR R Sorl hule? Bl A BRles B 1 PIRUCF R Bur
nSiieh@dyhill ¥yekhoenzah wonodyre phdndidie prasits pyrCH-dj MEP-2 and
having activity as anaI%eSLcs and i
MCP-3), TES (Régulated on Activation, Normal T Expressed and Secreted), eotaxin

and the macrophage inflammatory proteins 1o and 18 (MIP-1c and MIP-1B).

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, CCR5, CCR6, CCR7, CCRS, CCR9, CCR10, CXCR1,
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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tranquillising agents are described in US 4, 166, 119.
Spiro(2, 3-di bydrobenzofuran-2,4 11 1 W) 2005/ 061499
PCT/ SE2004/ 001938 2 piperid-1-yl) derivatives of
WoewseeHd nter alia as antipsychotic and cer @GT&IE2004/001938
i schaem ¢ agents are described in EP 0 351 282 B. In
accordance with the present2invention, there is provided
a compound of forrmula (I) 53 X-O CH2)ggI\VCH2)P~R
(CH2)t O~R5 14 YR (RI)m(R2)n (I) to wherein
pati&Q-yl) derid@tives o@'@a&emnuemﬁm aoipsythotic @pd esrebriabistiamemien,

cyano hydroxyl, Cl1-C6 al kyl, Cl1-C6 haloallyl, C-C6

ag@lll‘f%@&ﬂ@“@b“b@%@ 355282Bonyl or sul phonani do (- SC2NH2)
is Xrepresents a bond or -CH2- and Y represents a bond
or -CH2-, provided that X and Y do not both

In &cm&ahwwmegxésemﬁmbn ahdre iscprovidedaHebmpound of Grmilac(f)
2; each RZ independently represents hal ogen Cl- C6 al kyl
or Cl-C6 hal oal kyl gisOorl; 20 pis O, or 2; R3

represents a group selected from hagaogen NR6R7,
car boxyl or F 74

] k wher e| ns aI kyI 5or oup
is optionaldy st ?Hﬁt\e W&@ oge am no,

I | cox N-(CI- al kyl ) am nQ,
N, N- di al )anmo, carboxy\ojf carbanmoyl; R

repre Ay \Sgen -C6 al kyl, @-C6 hal oal kyI or
ﬁﬁb : 75t is O, or 2, provided that p and t are
( 0 ;. WD 2005/(@@%?99 PCT/ SE20041001938

oy
wherein -

mis0,1,2,30r4;

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

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

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

nis0, 1 or2;

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

pis @, lor2;

R represents a group selected from halogen, NRER', carboxyl or C;-Cg alkyl whe_rein said
C,-Cs alkyl group is optionally substituted by one or more halogen, amino, hydroxyl, C,-
Csalkoxy, N-(C-Cs alkyl)amino, N,N-di-(C,-Cs alkyl)amino, carboxy or carbamoyl;

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

tis 0, 1 or 2, provided that p and t are not both 0;
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.m%ﬂoaﬁww lest o@%ﬂ%&' W%@tﬁ%
| nn@é%é:@rﬁ 'bE%lg 'op Aoﬁi‘fi@ﬁtsﬁﬂ?d gy S dfrrﬁ‘ﬁrg guﬁ%ﬁ‘m%ﬂt@ %ci‘ép?ﬁ

3 Rs represents a saturated or unsaturated 5- to

10- menbered ring systemwhich ring system nmay conprise

at | east one ring heteroatom sel ected from nitrogen,
Voo yenciassd sul phur, the ring system bei ng omdIvsEAb04¥001938
substituted by one or nore substituents independently

sel ected from hal ogen, cyand, oxo, nitro, hydroxyl,
carboxyl, -C(OH, -NR8R9, 5 -C(O NR1OR", -NHC(O)RZ,
-NHS@RlB -S2NR14R s, -NHC(O NR16R',a group selected

R fremmels z(:@ataiateyllor uﬁ?ﬁﬂ@ﬂeaﬁkteriﬁl-mc:ﬁﬁeré%nng Sostend whﬁ&-rﬁ@ system
t hi o, - kyl sul phonyl, d -

&;pted %ﬁg}fy]:rgge,nbwen a@c};smhur the
erocyc ring nprising ec%gl?one
seledtodfrbmttalepehooyse) exd exitrby hyfdrnx)tlr egemyloxa(@m angk®R®,

sulphur each 10 ?roup bei ng optlonally substituted by
-CEMMROFR HprHE (DR, t- DEB @R A dSOaNBE TR,y NEIO (QRNR ERI T Qfgi‘oup
hal ogen, cyano, hydroxyl car boxyl, Cl-C6 al kyl, -

sexeeftea &ainwll Ce Dy COCAEK RN G i, k@%m&tw%gbg ﬁiglthm

and R7 each indépendent|y represent hydrogen 0r

L RSHRKHAE EL T i R
cyﬂg{&gyl Pffé{&’i Eﬁﬁeﬁ‘ﬁ ﬁh %Fh?s?%&ﬁtg%s r\ﬁ? 6°tgﬁﬂber@d'rh&9rocychc ring

coﬂﬁpﬁbiﬂg at(l@hst Qe ahghétglamtDmBelecmd lﬁmnymh'agéiﬁ oxyden@nd Sllpk, each
oxycar.bo and R7 et her vv| h the nitrogen
B ES TR She *gg b5 2% SReg SRR oA sodependenfy selenigiiion
h&érrﬁdhblo&%&?dl% &ic PE|-e] ;
asgb%tc?%u eg&b%‘ one glry nﬁra(;15 S bStltgg 19%]6391%6} ectgclg)flf?%dngl
Cshbdomgmrhonylyi no, hydroxyl, d-C6 al koxy, N (Cl-C6
al kyl )am no, N, N-di-(d- C6 allcyl)am no,
car boxy, carbamoyl or Cd -C6 all oxycarbonyl ; R8 R9, R10,

R°Bnd RAeAbH ﬁ@ﬁ:@ﬁ&ﬂiﬁ?t&;ﬁes&ﬁﬂq{y@ﬁg@ﬁ ohy%'gagga? r@lt@(s alkyl and

selected from C or C3 eac
Ciefsolieyldaedhanyl, @p@h ofrvehitlymgy bs Dpttumaﬁyj sxtkyhtutad btyronmmr @o2H

R e N L LT

NN%-@Cl-Cg«Ikﬁ@ar@lh&’da}W? rbaﬁﬁ@p%l Of alkGHRATBYIL; 01086 BJJDR’?

,. together w nitrogen atomto which they
toggther with Ahehrisrogesr atom tmwhtcb ﬂmymwﬂmcbcﬂ formad- to ddnembered

AEETATIE I T e T
selaﬁbmﬂomhmﬂcf ﬁ,)dmm&}lhy%x?l Malkbkﬁ @lf(ﬁfficbadlk}fl)éhilﬂé'ﬂmﬁl di-20;-

N, N-di - (C1- al kyl )am ng, carboxy or carbanoyl
Csailcyl)ammo carboxy carbarnoyl or C;-Cg alkoxycarbony! ;

R%, R’, R'%, R" each independently represent hydrogen or a group selected from C,-C
alkyl or C3-C; cycloalkyl, each group being optionally substituted by one or more
substituents independently selected from halogen, amino, hydroxyl, C,-C; alkoxy, N-(C,-
Ce 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,-Cs alkoxy, N~(C,-Cs alkyl)amino,
N, N-di-(C,-Cs alkyl)amino, carboxy or carbamoyl;
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WO 2005/ 061499 PCT/ SE2004/ 001938 4 R12 represents

hydr ogen or a group selected fromCl -C6 al kyl or C3-C6
cycl oal kyl , each group being optionally substituted by
VWP 20050614 e substituents i ndependently sel ecthsd/SE2@¢04{001938
hal ogen, am no, hydroxyl, Cl-C6 al koxy, N-(Cl-C6

al kyl )am no, NN-di'-(Cl-C6 al Byl )am no, carboxy or
carbanoyl; 5 R13 represents a group selected fromCl -C6
al kyl or C3- CB cycl oal kyl, each group being optionally

Réulaptebénts eptirbpyenana gmuprsereetes ot € -Opalkl dr n:qsn:ge:lydl@ Ellkw each

sel ected from hal o am no, hydroxyl
gwnp UIGEPPHPI@T Y)S&hﬁt?ﬁ@ed Ry ReGPr W@Pswhmeagﬂuydmmt;nﬂb a&lms@from

epeﬁ%ﬂpw ’](}gbr bé@a]ﬁ}’@ We@?q% Ooﬁ}gv-gg (GizCealiyDamino,

cﬁbsﬁpéﬂcaﬂ@&m@nkyl or C3- CB cycloalkyl each group being
optionally substituted by one or nore substituents

i ndependent |y sel ected from hal ogen, am no, hydroxyl,

Royie s Bbup §860rd OB GOV E2CeBuctoityfcoeh BB being
oj)ﬁonaﬂsi si¥sAnitatot sieror widrd suigtushth mmdaﬁcgmeu&teafﬁcﬁﬂham@ﬁ

are attached each independently forma nber ed
a@mhﬁrewlh& Es gkgmt Mo Crlr%gllwlouammww gie(@pts diad)amjno, carboxy
oﬁé’%ﬁ Ied with at | east one substituent selected from
ogerm,’ am no, hydroxyl, Cl-C6 al koxy, N-(Cl- C6
alkyl)anlno NN-di - (Cl -C6 al kyl )am no, carboxy or

r l; or a pharmaceutically acceptable salt or
Rg@ R\?ﬁggy Y Ak e sfch infaperdenty rpreseridiyirngee ar group kelected from C;-

ey o5 G et B il odfe SRR hoiisy Sal o Bk

s@ﬂs’ﬁtdentg igdeperitantly sedstteafeor ﬁalsgen Zﬁuﬁ)ah}hﬁﬂx}dt @{1@5 alkoxy, N-(C;-
|nclud|ng met hyl ethyl n-p I soprop 6
C alkyDayning) N,l\ﬁdlp@nf%ﬁa Hawes@yp g@f@f ortcn@ampxé or Refasd &icear R

17
o PR "ottt og pceen Bort ARG BB iRt h%d%%év. it
form #14-ca ﬂtxnembéredmtmﬁieﬂ ﬁétﬁf&?ﬂldrﬁlgl wisily ndy %E opBddeitl substituted
roqu such as " are specific for the

b ahane oo Bt 1o Gy b bpesreie A9 e Greaalka H-(Cr-
C?%%Wﬁ% P8 RGN A S0 calbBBRLODY) A7

or a pharmaceutically acceptable salt or 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;-Cg 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;-Cq alkyl’ 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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WD 2005/ 061499 PCT/ SE2004/ 001938 5 Anal ogously, the

terms ~C3-C6 al koxy" and "“Cl-C4 al koxy', when used al one

or in conbination, will be understood to refer to

V80 c@sgém9or branched chai n groups havi ng fr omCTEB2004001938

six or fromone to four carbon atons respectively and

i ncl udes such groups as mePhoxy, ethoxy, propoxy,

isopropoxy, n- butoxy, i sobut oxy, n-pentoxy or n-hexoxy.

C2-C6 al kenyl' group refers to a straight or

Anblognm,sﬂue dha:ﬂaanm Chf@)sLﬁﬂ(dm\/‘I ang ‘€r—@mlkxmy I whe&i wsed @Rh®ONin

Sl o L e
on@ﬂ)dsupéloﬁ&ﬁ ofé ¥ oml&.r%heatBBE %@e?éaﬁ%@ %c!ﬂqclude%/‘g.\ézﬂ gfosug 2.

al one or in conbination, sto ura

metiwixgt ethdrgy progoty, dnuptappEg rt— buteky, isbotoan, F@cﬁﬁxﬁéﬁ -hexoxy.
i ncl udes, for exanple, cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl. A C3-C6 cycl oal kyl net hyl group

X’Eﬂeﬁ% QR gﬁ%&g&ﬂ%ﬁggﬁéﬁ%@éﬂlﬁévﬁﬁgom two to six

cyclopen?@ or cyc
carhen gtoms stcﬂmstvmyh Isdmbpmggh allylrmﬂ Md@%eﬁylumrazr& allghlyDEIoOS is
&‘E} ?n i odi A hal oal kyl substituent group w |
sut E!pqig@é( PIOYRY aBijléjr h atom for exanple one,
two, three, four or five hal ogen atons. Suitable val ues

include trifluoromethyl or pentafluoroethyl. 20 A C3-C6
Thateklyéwamdi(ﬂ’l wien ugediatons wir ﬁrad:ﬁn)blmttml fefdrstel adaankd alicyclic

S A e N SR Y
CYG?%*%'(}?%&P&%WS% i%%“’egﬁéaﬂwameﬁa bRt i SRy e
ey SO POt oSt VO BRIES or R EREARRIL 1

or n- hexyl t hi o. Exarrpl es of N-(Cl-C6 aI kyI )am no groups
i ncl.ude net hyl am no and. et hyl am no. npl es
As gred harem-thetsTrochadesep! yng Wp@nlq’rmt bmenme and iodine.
di - N-net hyl am no, di-N 30 ethylam no and
N- et hyl - N- net hyl ami no. WO 2005/ 061499 PCT/ SE2004/ 001938

A Haloalkyl substituent group will comprise at least one halogen atom, for example one,
two, three, four or five halogen atoms. Suitable values include trifluoromethyl or

pentafluoroethyl.

A Cy-Ce alkysulphonyl group 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,-Csalkyl)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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A Cl1-C6 al koxycarbonyl group is suitably

nmet hoxycar bonyl , et hoxycarbonyl, n- and t-

but oxycar bonyl . Exanpl es of Cl-C6 al kyl carbonyl groups
W ei058et4%ft hyl car bonyl, ethyl carbonyl, 5 PCT/SE2004/001938
n- propyl car bonyl, isopropyl carbonyl, n-butyl carbonyl,

i sobutyl carbonyl, tert-butylcarbonyl, n-pentyl carbonyl

or n-hexyl carbonyl “~Optionally substituted is used
herein to indicate optional substitution by the group or

b@p@lk@)p@etbpnﬂcgraup wnyitably mathbeycarbanyiabhexRafdoh0R. ankQ-
bﬁtﬁxiﬂﬁqoﬁ' ?g substituted by R2, R2 may be attached to any
sultabl &Y ing carbon atom including the carbon at om of

(CH2)q A "heteroatomi is a nitrogen, sul phur or oxygen
atom Where rings include nitrogen is atons, these nmay

et T anenC s o7 BRI Pl b bltbarh ARyt

requi renents ni trogen

loafbohkie i A Al t
nm;?u:;ﬁgen T ey o oy B ek P B s

N
teBhubreATbeRrYb msPaniyicasbonyh of betydeatbaafyl S, S(O)  or 802. 20
A “saturated or unsaturated 5- to 10-nenbered ring
system whi ch ring systemnmay conprise at |east one ring
‘OptibealhadubpnitsbieR use Kar@ikd i | phur’
wll be nderstood to. refEP{C?%%gu?r'@ng%%ﬁ?gbgﬁeogmupm
gBB?W%ﬁF‘gat(%ﬁu%&Had?ble@Wﬂ.c) , alicyclic or
aromatic ring, carbocyclic or heterocyclic ring system
containing from5 to 10 ring atons. Unless otherw se

mSReghd i8ds 2 i i ma car bon_ or
el 16 R BB B RGP0 e
. Ling: e Qr 1o f, cycl opentyl, cycl ohexyl, phenyl,
m@?@%@&%{%ﬂ’fﬁﬁ%ﬁf&&)wcl opent enyl, cycl ohexenyl ,

pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, di azabi cycl o[2.2.1]hept-2-yl, naphthyl,
A Beterodtomaisyl nitrbenzailfive 8Y bxy dbg i - :

[ so%%i nol i nyl ,h%l?i nollﬂ? nyl ,xyféZ-E%g?h%?rlg)c{ii&g%qclmﬁiﬁnfmgeﬂ
atops, IgSumEy b awiptirulAsmePassary o fIfH-ths byimpreqresaisnfhitrogen

'q@%,og' 4-t etrahydroquinazol i nyl, '

or ey hyédL?%‘%% totte &?Sg%f;"ih? Stﬁ'if.tf%{ﬁ g%;‘/‘[a?’%g%ed%‘ir?gm,atom- Nitrogen
atomi razyodlsabeanipl the fopaieotN-oxidby. S0MWhur 4tS@ i

g ridazi nyl, thiadiazol yll , pyl?r%rl yl ,g(fﬁléfgﬁkﬂt,heﬂm%’ $(0)
Or36®5/ 061499 PCT/ SE2004/ 001938

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 mononcyelic or polycyclic (for example, bicyelic), 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[2.2.1]hept-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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7 thiazolyl, indolyl, imdazolyl, pyrimdinyl,
benzi m dazol yl, triazolyl, tetrazolyl and pyridinyl.
Where reference is made to a saturated or unsaturated 5-
wWo2@snartper ed heterocyclic ring, s it will PCT/SE2004/001938
understood that this refers to alicyclic or aromatic
rings containing five or sixgy ring atonms, representative
exanpl es of which are |isted above. A "4- to 7-nenbered
saturated heterocyclic ring' refers to a saturated

: S n 0
B L s R e S
phedigrloat om sel ected from nitrogen, oxygen and sulphur

Unl ess ot herw se specified, the heterocyclic ring may be
carbon or nitrogen |inked. Exanples include

ﬁeﬁ'%l Jmad r&esr dtéWé)runsﬁ}era 08118 ¥ mem Pergﬁl hetfz'roc)épllc ring,

uran pI perazi ny mTs s
it 4*«11]! lkbé uhd:‘erﬂb@i @bﬁthlswe&rﬂb alicyclit ®r B’orrmiw riBgs eondiniing five or six
hydr oxyl - preferably Cl-CA, al kyl (for exanple,

TiRg AR, Teﬁfﬁﬁﬁﬂtatlveﬁxﬁﬂblﬁwf whigh e disted abeitout yI, i sobut yi
tert-butyl, n-pentyl or n-hexyl), , C-GCs6, preferably
a--, al koxy (for exanpl e, nethoxy, ethoxy, n-propoxy,

Al ‘Soml‘bmembared situtatedyhetdreayblid Oy , refeds to-duat@xt¢d monpeRlio¥ig
or n- hegeé Cl-C6, preferably Cl-C4, alkyl sul phonyl
systemy hayingaieormdi te 7 TR mm‘ﬁh}e}hwe Ofé‘@‘}i?@&rcﬁhelh%/lﬁ replaced by a

e BB BRI S0 PN BRI e Bt g o
hi)textaeydhy Irmglfnpﬂydrbe;darbm an niteoggh Bnltqdhﬁilcmﬂlplemclfsldé p:hwialm:,(ﬂ,o
u | rerera C ari ne, uorlne
PippLdip e%&IPIF%WLé m@lﬁ%ﬁﬂé‘f%@%ﬁw& Cl- C4, hal oal kyl

(for exanple, trifluoronethyl or pentafluoroethyl). 25
I n one enbodi nent, each Rl independently represents
mhiabatpbly, 2, spddivhid prefetablyr§ eel.or  chl orine. I n anot her,
preferred enbodinent, mis 1 and R represents hal ogen,
especially fluorine or 30 chlorine. X may represent

- CH2- but preferabl\ﬁ% X represents a bond and Y
Rf way beeyane, hyapxyl, WO ositeralls §h-GralksEfooamaopis s5thyl, ethyl,

n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl),— C;-Cg, preferably
Cy-Cy4, alkoxy (for example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy), C;-Cg, preferably C;-Cy, alkylsulphonyl
(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 Cy-Cg, haloalky! (for example, trifluoromethyl 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 —CHjz- but preferably X represents a bond and Y represents —-CHp-.
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8 Suitably each R2 independently may represent hal ogen
(e.g. chlorine, fluorine, bromne or iodine), Cl-C6,
‘greferabl Cl-c4, alkyl (e.g. nethyl, ethyl, n-propyl,
Q3MBEPM® n-butyl, isobutyl, tert-butyl, n-BSEHIB049p1938
n- hexyl) or Cl-C6, preferably Cl-C4, hal oaI kyl (e.g. 5
trifluoromethyl or pentafluorfoethyl). n may be 2 but is
preferably 0 or 1, especially 0. In another enbodi nent,
nis 1 and R2 represents hal ogen, especially fluorine;
10 g is preferably 1 In one enbodinent, pis 0. is tis
E;‘)referably I R3 may suitably be hal ogen (for exanple,
itably ieach R cidepdndentlyomeyiepeesent halogémie)g, chlofiRg Rorine, bromine or
carboxyl or Cl1-C6 , preferably d-C4, alkyl (such as
io@ihb)y C,-Gpf psferably Eﬁ%}(hﬂcyl ﬁ%pfn@wl et nb;sfbp@l, Is%@ap,ti Y. btétyl

tert-butyl, n-pentyl or exyl) optlonal

B O G S5l )

tﬁﬂg(grgﬁ,)é{hyl e%ﬂu@fo%fhggabl y C1-C4, al koxy (for exanple,
nmet hoxy, OoXYy, Nn-propoxy, isopropoxy, n-butoxy,

|sobut oxy, tert but oxy, n-pentoxy or n-hexoxy), N (Cl-C6

Ao o Rl B ewtedliehac ™ o ¥ ety o,

-N-ethyl am no and N-et hyl - N met hyI am no), carboxy or
car banoyl. 25 In an errbodl ment, R3 represents hal ogen
In pn@h@‘remﬁoyhrm&n&om Aend R’ céprasents halpgen biReELEI Y fluiine; C6,
preferably Cl-C4, alkyl (especially nmethyl) opti onal | y
substituted by one or two substituents selected from
c{_}gbﬁ@@ﬁbl yam no or hydroxyl. 30 In a further enbodi nment,

represents nethyl, chlorine, -NH2, -NHWe, -NWe2,

- NHCOCH3 or -CH2NH2 11 WD 2005/ 061499 PCT/ SE2004/ 001938

Hﬁ}' tably represent hal ogen, or optionally
su s? qﬁgﬂtcﬁ? % al kyl but preferably R4
t is preferably 1

R® may suitably be halogen (for example, fluorine, chlorine, bromine or jodine), - NR°R’,
carboxyl or C,-Cy , preferably C;-Cy, 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, C|-Cg, preferably C;-Cy, alkoxy (for example, methoxy, ethoxy, N-Propoxy,
isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy), N-(C-Cs

alkyl)amino (such as methylamino and ethylamino) , N,N-di-(C,-Cs 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;-
Ce, 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,,
-NHCOQCHj; or -CH;NH;
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- C2R%|, 0604 alkoRCINBERCYAk@YLOBBnyI10 I n a particul ar

represents hydrogen. s Rs may be a saturated or
unsaturated 5- to 10-nenbered ring systemwhich ring
system nmay conprise at |east one ring heteroatom (for
Veo 200p0&1490ne, two, three or four ring heter QaisR004/001938
i ndependent|ly) selected fromnitrogen, oxygen and

sul phur and which may be op?ionally substituted one or
nore substituents( for exanple, one, two or three
substituents) independently sel ected from hal ogen,

cyano, oxo, nitro, hydroxyl, 1o carboxyl, -C(OH,

;NRBR9, -C(ONRIOR', -NHC(O) RL2, -NHSORRL3, -S2NRIARIS |
R mpcsuiiabizreesens helogam o eitispalbasubsioniediCi €5 alitit pirt preferably R
al ken i?;f C2-C6 al kynyl, C-C6 al koxy, Cl1-C6 allcylthio,

PSS de98%2ul phonyl , O -C6 hal oal kyl. C-C6
al kyl car bonyl , phenyl carbonyl, C3-C6 cycl oal kyl, phenyl
and a saturated or unsaturated 5- to 6-nenbered

Rhesae boe yasiuatedrar mgsatisated iSs tonk)-membered ring sigsten wiyich ring system

het tom | | d f it d _
g RS ALIEeR] B S MRETHToP! BTG CROINE: 1i5e Q6% TBe
hélgérﬁﬁeﬁﬁ nﬁéﬁ&ldemﬁ%ﬁctw deReNASH:! ?(xy'ggﬂll ed ﬁﬁpq& gilga which zay be

al ogen, cyano, Hydroxyl, carboxyl, - Co al ky
optioatky subsiatuted-o8s onimkrespbstithentsf for exampleeommbeaomtbree, Rs

iS,. [ l f I bj i
soefiD apas oty PHe e KO et aPRR RGO s PEiGE)
ef er fr t {1m i '
Al U b e Gl s L) N N e
I f [ d .g. i.nglinyl,
NHGRENG o rien 1 hom Cy Co gt Bt Chgtiym
2, 3- di hydrobenzoxazi nyl ,
C1-C2 alkokyt Eu+Cernlidythii Grielalkylsniphpindn @ ;Caluponlk |
pyridinyl, benzofuranyl, pyrimdinyl, isoquinolinyl and
CHOgadddartinnly), . pHehglcarbogyl s E§-‘I%mybl©hlk?l, hefyltan®Bahthiated or
substituted as recited above. In a turther enbodi nment,
uiBsturaeddSto bameybired haeropyliy cing lcomprising ateastphering heteroatom
s ST HCOEF (PBE A 0L Do PR 1P TF ARG DStiigg by one
- ! oy I Lo : )
oﬂh&%‘%ﬁ%ﬁﬁ%gﬁs‘;ﬂ%géﬂ&hﬁ?‘s&@été@ﬁ@:ﬁ huagg% qyaétiolu tﬁg(gbg%, @a%d%yv\gtl

one, substituents as ove.

enbodi ment, R5 represents phenyl optionally substituted
with one or two substituents independently sel ected

Irf drfemBmiibtateiat, BE2s a nddEER LN ARycyBl AP ekamPle, bicyclic) unsaturated
ring system containing from 5 to 10, preferably from 6 to 10, ring atoms which ring system
may cormprise 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 mononcyelic 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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Cl-C6 al koxy. 5 1n a further particular enbodi nent, R5
represents phenyl optionally substituted with one, two
or three substituents independently selected from
WAPWEEH49%Nydr oxyl , or carboxyl. In a further PEFSEAAEHOIS
R5 is a bicyclic unsaturated ring system containing 10
ring atonms, the ring systenilbeing substituted with one
or two ring heteroatons independently selected 10 from
ni trogen and oxygen, the ring system being optionally

Irsdnstidullattedchbodirhdnt, qxscrepﬁ&n@ryﬁeﬁm optidnlly @d@ﬂ%@@ﬂtﬂl ¥nd&two
represent Cl-C6, preferably “all}%g!( t| on ally

subsiBinents mdéﬂenﬁlyntbh@lqﬁedrﬁﬂne 1*&116@) RUR; hedtoxyl or
above, or R6 and R7 together with the nitrogen atomto
Ciiisckoxiiey are attached forma 4- to 7- menber ed
saturated heterocyclic is ring which may be optionally
substituted with at | east one substituent as recited

R ition 2 ELBUA, R0 EonER Bt SR SORRRC Y one
teadrshiiet viliesdtdeyts Girdependehtipseetiat frdrm dalogers Bydrogylf @Cbaﬁhﬂyle

In an enbodi ment of the invention Rs and RO each
i ndependently represent hydrogen or a 20 group sel ected

Op@%%ﬁ%m fﬁﬁ@@b\{ g&b ¢ ChbatuRiky llmvégysggis@%a%ﬁﬁ% 65Ky btoms,

stituted by one or t uents
thie molg pesieta eing sabfjtmﬁtthmth poertisloaierheterodtimndepniaxly. seletted
anot her n&odlnen%h R10 and R 1 each |nde endently
frpmiteesenRnh pEYEsethe 5ins eysiamg beipg gptionaly gybstiaiedgwith oxo.
cycl oal kyl, optionally substituted by one or two
subst t uent s i ndependently sel ected from hal ogen,

RAaid R, edely dirdeperdentt mep repkdsenty(; - (N-}(rér&rdﬁﬁj @1 By hlkahyiopiionally

am no, r.box
SRy By Y10 £ PSR e R 5 e DD Yoo GRS AROAY Eageltics Pty tae
mmgéﬁ AR t8Whahes, ire %.ﬁdciecffforﬁ]% 4 t@?%&%éﬁwh@& ﬁ&emaycuc
heterocyclic ring which may be optionally substitute
ring thhtmayelmslptlomllmbs:ﬂutedjmth abkeasteoe subdtimbae reced Bidve, but

pral 6 AR e bR reBrSert b haked SR aCs Akyitishony
Iﬁfﬂﬁ 0¥ subsRusddt dok e By SsibBsteaansientited Select ed from
| ogen, WO 2005/ 061499 PCT/ SE2004/ 001938 11 ani no,

hydr oxyI Cl- C6 al koxy, N-( Cl CG al kyl ) am no,
In dn em q:uodgment%the \yenllorrﬁlm Jhd R %XXdependenﬁl)rr pe%%grllt'hydro genor a
group selected from C,-Cg, preferably C,.Cy alkyl or C;5-Cs cycloalkyl, optionally
substituted by one or two substituents independently selected from halogen or C,-Cs
alkoxy.

In another embodiment, R'® and R'' each independently represent hydrogen or C;-Cgalkyl
or C3-C;s cycloalkyl, optionally substituted by one or two substituents independently
selected from halogen, amino, hydroxyl, C;-C¢ alkoxy, N-(C;-Cs alkyl)amino, N,N-di-(C;-
Ce 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-Cs cycloalkyl,
optionally substituted by one or two substituents independently selected from halogen,
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R14 and R15 each independently preferably represent

hydr ogen or Cl1-C6 al kyl or C3-C6 s cycl oal kyl,

optionally substituted by one or two substituents
wodwpeddent |y sel ected from hal ogen, am no, HoIsEQeOwi001938
Cl1-C6 allcoxy, N (C1l-C6 al kyl)am no, N, N-di-(Cl-C6

al kyl )am no, carboxy or carpanoyl;, or Rl4 and R15
together with the nitrogen atomto which they are
attached forma 4- to 7-nmenbered saturated heterocyclic

t h t :

T B L ey e R el 8 ooy
oeqidmdiaybnt , R16 and R17 each independent!|y represent
hydrogen or Cl1-C6 al kyl or C3-C6 cycl oal kyl, optionally
substituted by one or two substituents independently

R CRroh T pRRicnds Bref T oo ilozen o7 oLE AUHERCy C,
cw&raﬂqkwpﬁonalbﬂnhstﬁyﬂed by one &li6roanbbtiRintst iodepiehduntiwisélBetedBom

bedOdRa BB dCR e Fer ST Ce ety D mant iy G iyDamizo,
cathiAyQR g%@gﬁs dR EE@RW getﬁér J{’Imk nfifY eﬁ W HOWEH tTh@? are

reci'te n one pre rred group o conpou
attanhesmﬂ’oan @l4y taCaonmbengl saturstbhdterveydic oing which maPbooptibnalBo

i s halo X represents a bond and Y represents
S“béﬁli?ted Wi 4 ieait 0n}¢ Sugstiuenias fee! eﬁiaallge‘éf'en, - NR6R7 or Cl1-C6
al kyl optionally substituted by one or two substituents
25 sel ected from haI ogen, am no or hydroxyl ; R4 is
Irgndthegembodeits RAtand i 5ea¢ham®gend|emt@/ Bz‘psﬂsamhgdmgan o @ECs alkyl

ofeCe RIS IR B BRI b7 e T S S e By
sém&adqa&@hﬁege@aﬁWhy@ﬁﬂyw@f GPa&&WMCCQ@'aMI)%ﬁ&B&t mhﬁft,

by one or nore substit uent SR# nde pen dently sél’ect ed
Cs albyhaminogerboxy papwbanasd;, onRi rand Ray dwgﬁ@cr thhahdamkygqn atomn to

WS oo 4y R SR YR o SEPEHR I P gsh may be

optRARH P b4 td Wit hoR 28430403483 Buent 4s recited above.

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

R! is halogen;

X represents a bond and Y represents —CHj-;

qis 1;

nis0; .

R? is halogen, - NR°R” 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 atorns 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, -NR!R®, -C(O)NRIOR“,
“NHC(O)R'2, -NHSO,R", -SO,NR"R", -NHC(O)NR'®R"" ,a group selected from
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Cl-C6 allcyl, C2-C6 al kenyl, C2-C6 al kenyl, Cl1-C6

al koxy, Cl1-C6 al kylthio, d-C6 allcyl sul phonyl, Cl-C6

hal oal I cyl, C -C6 al kyl carbonyl, phenyl carbonyl, C3-C6
WO 05861487 | phenyl and a saturated or unsat urPEITER2684/001938
6- menbered heterocyclic ring conprising at |east one
ring heteroatom sel ected frod2nitrogen, oxygen and

sul phur, each s group being optionally substituted by
one or nore substituents independently selected from

h : b K Cl- C6
Cb’ﬁégaxéﬁ’aﬁg é%ﬂ‘éaﬁgﬁ%g é&?@% y‘%%‘ﬁé}%&?f@iémb’b% e% erred

conmpounds within this group, are those in which Rs ’
Ci & predodsiirhongh drniytos Sples a|Q1;ﬁ@ﬁ5glﬁ#rP@HYédpbanﬁ'l¢aﬂmylo 1C3-C¢

t substituents independent | lected fromlo o
cxlqaply Pomy! SR CIETRRH SRAPPS RS 549 P rorm o X P RS Fingr
[

oo 18 AR et o SR RO o HB b i, cach
gmep beihg dptidmadignshisstibgehby tnechranore substituests babepdndently setected from

ich R5 i,s a bicyclic unsatyrat ri,ng system
DA PRI eRt D o ALY s SR b g alkorxycarbonyl,
substituted with one or two ring heteroatons

i ndependently selected fromnitrogen and oxygen, the
Padtingady ptedamreleiomgourtds vafiin tiregrbyp e bistsé tnwhidh B t leprasants

Pé%ﬁiﬁféétioaé’lﬁf SRRl B e F e E ; ‘fe‘ia"rﬁf? ind???nd?%b“% _ g‘%ﬁ%
B e N TR T T
phyBY SRR QB with one, twg o trep sybstifuents indspendgntly selocte
fromatbgen, iyerdxgl, o} cArbexy) binorhitH Ry abicydhicraidanesphany bystem

acet am de; . . . , .
cogtgining [0 sigg atomsytheding systeriheing substituted with ppe PrNOIRE T ur a
il Sathrss MRECASRLY plepiGtom sitqpen snd oy, the ring system being
oftichGlly sfbistimtedacith atee) (salt);
N-(2-{[(2S)-2-am no-3-(5-fluoro-1'H, 3H spiro[ 1- benzof ura
n-2,4'-piperidin]-I"-
yl) propyl ] oxy} - 4- met hoxyphenyl ) acet am de;
N-(2-{[(2S)-2-am no-3-(5-fluoro-1"H 3H Spiro
Itiwvill &n 2ppraciared Zhad thepiupebet alidnjatire of substituents on rings in the compounds

o%t!hé Fl{vgﬁtgc}%%ﬁ%li&sg{eg%g;sg )('% haSr?J}/dl. Qtf‘g%gﬁj? unr11ddc(s.eirable combinations
N-(2-{[(2S)-2-Am no-3-(1"H, 3Hspiro[ 1- benzof uran- 2, 4' - pi
peridin]-Il"-yl)propyl]oxy}-4- methoxyphenyl)acetam de;
Ezamples of preferred compounds of the invention include:
N-(2-{[(28)-2-amino-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yi)propyljoxy}-4-methoxyphenyl)acetamide;
N-(2-{[(25)-2-amino-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
ylpropyl]oxy}-4-hydroxyphenyl)acetamide bis(triflucroacetate) (salt);
N-(2-{[(2S)-2-amino-3-(5-fluore-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-methoxyphenyl)acetamide;
N-(2-{{(2S5)-2-amino-3-(5-fluoro-1'H,3 H-spiro{ I -benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-hydroxyphenyl)acetamide bis(trifluoroacetate) (salt) ;
N-(2-{[(25)-2-Amino-3-(1'H,3H-spiro[1-benzofuran-2 4"-piperidin]-1'-yl)propyl]oxy}-4-

methoxyphenyl)acetamide;
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WD 2005/ 061499 PCT/ SE2004/ 001938 13
N-(2-{[(2S)-2-Am no-3-(1"H, 3Hspiro[ 1- benzof uran- 2, 4' - pi
peridin]-1-yl)propyl]oxy}-4- hydroxyphenyl)acetam de
W 208/041899%u0r oacetate) (salt); N (2- { PCT/SE2004/001938
[(2S)-2-(Acetyl am no)-3-(5-fluoro-1'H, 3Hspiro [
1- benzof uran-2, 4' - pi peridin] 13’ -
yl ) propyl ] oxy}- 4- net hoxyphenyl )acetam de ; s
N-{2-[3- Ami no- 2- (5-chl oro-1'H, 34 spi ro[ 1- benzof uran- 2, 4’
N=(@1{peK)-gi Athind- 3- A BHORSYI-beéhzo PR YR 31 @9@@91]55@}4-

bi s(tri1fl uoroacetate

hy&qup@;y@apﬂmglel(b‘m(mﬂmrcmcmatﬂ (’Balt)ﬁm r oLl- blenzof ur an- 3 4'
-niperiding -1 - Xy - 4 . ani
MRS A Bt it LR 1 b bR RS AR A

yijprbgARRY Ve Bodpheh Attt 1 -y!) pr opoxy] -4- 1o

oxyphenyl Yacet ami de bis(trifluoroacetate);
NN2{{2-Adintrd-(foctdoxosl BHFbspro] L -BrBeifisyi-2 éfﬂlpmnbf'qﬂmmpﬁxﬂ}tl-

mﬁ{f@?ﬁlﬁ' %’lﬂ%ﬁﬂéﬁ%‘é%/g%@ﬁlﬁg X Yol ?”W }urea

N{% @%ﬁm&m@nﬁéﬁﬂmyaospkop %aminoi 4-ReaERl U 3D proptxy M-
idin r opoxy] phe }urea
mbths(qpheﬁylametﬂamé@ Ens@r)lﬂuqrsacetate)

N3 e LA TRt oS T 2P PRERD PP i e

o e e

NeL{z én&mfn@r%rﬁi ghlaro- BH@&F-snitoh}-banzofiirymp? 4 ppireidin-1'-

t hox de trif) uoroacetate;
b r{)f’? eEy eﬁg’ gm?gopﬁ%q,t@ 1'H 3Hspiro[l -benzof uran-2
ﬁ'fl [3PAR& oL E{ 3 ludro-128,3 H-spiro{ 1 -benzofuran-2,4'-piperidin}-1*-
)pr(;%gll]oxy -2H 1, 4-'benzoxazi n- 3(4H) one; 8- {
yrresycyipheny st bisériflupopestate)y  3H spiro [

M 2@[‘25¢Jﬁf %ﬁ%lg’rof}{%}? gﬂn%[maeﬂzoﬁnyﬂ 2 BLR Bé(ljidh?ffi"}yl)propoxy] -4-

hﬁh&}}p@é l?acbﬁnﬁd‘dmﬁgo@aééiatetﬁan}o 1' H, 3H spi ro[ 1- benzof ur

perldl guopox y] .- 4- hydr oxybenzoi ¢
Na{;r[@ (S@IOIO 1'H 3H—sp1ro[1-benzo an-2 4-p1pendm] 1"-ylypropoxy]-4-

m perWﬁ?a&tﬂ@dQMfﬁfopﬂa%%tmeSHSpl ro[l benzof ur an- 2 4' -p|

thl or o- 4- hydr oxybenzoi ¢ aci d;

59{@h)- g-mﬁnﬁo{ﬁ(sléﬁu(ﬁhllw L BFHSphb[3 heagifunh L. Peiratlin]dh- 2, 4' - p
peri di 2

yl)propyl]oxyl} 2H-1 >ﬁll—‘tgenzoxazm-3(4H)-one

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

yDpropyl]oxy}quinolin-2(14)-one;
5-Chloro-2-[2-chloro-3-(5-chioro-1'H,3H-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-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.




[\
(et hyl am no) pr opoxy] - 4- hydr oxybenzoi c aci d; '
5-chloro-2-[3-(5-chloro-1'H, 3H spiro[ 1- benzofuran-2,4' -p
iperidin]-1'"-yl)-2 30
WQizMEIH¥9%am no) pr opoxy] - 4- hydr oxybenzoi ¢ aci #C#&iSE2004/001938
pharmaceutically acceptable salts and sol vates of any
one thereof. i WD 2005/ 061498 PCT/ SE2004/ 001938 14 The
present invention further provides a process for the
preparati on of a conmpound of fornula (r)y 3 X-O
CH2)q\CHOp RR (CH2)t R Y R4 (R1)"" (R2)n s (I) wor a

har maceut i cal accept abl e sal r solvate thereof gs
TR PR G B TR e s BEESEes for i PEpAGoR Phg cprmpound of
fo Qpnd of formula (I1) 4 - X-OCH2)ggq\N ~(CH2) p
%%) IR OYOH (R)m/ (R)n . ~o (U wherein R,
m X, Y, R, n, q p, R, t and Rs are as defined in
formula (1), into a corrpound of forrrula (1); or (I11)
is (b) react w_q_é conpound of for 3 X-0 CH2) ~ NH5 Y

CHz"\ CHZ \k(cmt\
/

ty

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

(a) converting a compound of formula (II)

>{H 21\ (c:Hz)p\V(csz)t R’
) 0
/ | OH

2
_10' R) {1

wherein R', m, X, Y, R?, n, q, p, R*, t and R are as defined in formula (I), into a

compound of formula (I}; or

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

CHz]E\

(1)
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(RI)m(R2)n (U) 11 WD 2005/061499 PCT/ SE2004/ 001938
15 wherein RL, m X, Y, R2, n and q are as defined for
formula (1), with a conpound of formula (IV) L/ (CH)P
VRO 2CHBG1H99 R5 R4 s wherein L is a | eavi ng QrPadfsSEQ60a/001938
exanpl e a hydroxyl group or a nethyl sul phonyl oxy group)
and p, R3, R4, t and R5 are & defined for formula (I);
(c) reacting a compound of formula (V) 3 X-O
(CH2IHN~-(CH2)P (CHZ)t ~ L Y R4 (RI)m(R2)Nn M io
whbreineRh iRIX, WRYn aXd %asmeﬁﬂed for formBR, (I)R&mﬁ@% Bl &S
defined for forfula ? , conpound of forrl?u
formnle (RO R5 (V1) V\/nereln L |s a | eavi ng group (for
exanpl e a net hyl sul phonyl oxy group or
ni trobenzenesul fonyl oxy group) and Rs is as defined for
formula (1); 3| s and optionally thereafter if necessary:
6'6) (glg vert @uHcgrrpound g formula(l) into another

m() 2 _Rii) renmoving any protecting
groups or fii) form GZg a pharmaceutical ly acceptable
salt or solvaye. 20 The processes of the invention may
conveni ent| yRbe carried out in a solvent, e.g. an
organi c solvent such as an al cohol (e.g. nethanol 13y

wBEBRTO!s)a, 1eé?v1ﬁg’ Eﬂbﬁﬁ @ﬂbpéb&u{p?e Shydr&t %ﬂﬁ:}) o?'a methylsulphonyloxy

t et rahydr of u or mam

PRy BT of i Rottoss Qo G Gotiie or

{(c) reacting a compound of formula (V)

3
X—0 (cH

zlq'\ _(CHa), R (ch h
R 4

R)n "

wherein R', m, X, Y,R% n, q D, R®, R* and t are as defined for formula (I), with a

compound of formula (VI)

5
HO—R D)
wherein L is a leaving group (for example a methylsulphonyloxy group or
nitrobenzenesulfonyloxy group) and R is as defined for formula (X);
and optionally thereafter if necessary:
(i) converting a compound of formula(I} into another compound of formula (T);
(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



WD 2005/ 061499 PCT/ SE2004/ 001938 16 acetonitrile at a
tenperature of, for exanple, 0OC or above such as a
tenperature in the range fromO, 5, 10, 15 or 20C to
WOeI544139%r 120C. Conversion of a conpound ofPCTHRIMI4&01938
(U into a conmpound of formula (I) according to s
process (a) involves substitwbéing the desired R3
substituent for the hydroxyl group shown in the

formula. This may be performed using processes known in

addiehiilé ataUteRp@atudd 6F, fdrlekatBple 20°€briaBoded Rich ratdrB in the
am no group, for exarrpl e, may be introduced by reacting

range froor ¢, ésb@ridmn@Of‘@dno])Oﬁ Hirardd03Ge with di-tert-butyl
i m docarbonate in the presence of suitable coupling
reagents such as triphenyl phosphine and di et hyl

{
CPARAEROREtoi A oF Rl (19 ch L e MU PSRt o
5 pxobads (a)(m&olmckubwn)tu@rtﬁe désite@ R’ subrimest fof ik hyaail @BlPshown in

ar.e k [ e Ilterature or may be prepared using
the fom %ﬁ’h‘rﬁl E%Pe riqEpsfpFiag PeressrEparatin die abnkbdsarkor

ft
URSERS! B 8} %"““?%%n%%“@ Biputfr SRk, 55 e By resiing
thewprrbspopdiep hyddxy teivatixamjth dl—teﬂybzlgﬁ?%ﬁddégt\???atg Qﬂv\%@ BRdeRE of
n erein
sAbI8 o a8 redner Such Sl benN Ao A GREAY zadivarmberiat pds

10 siMabR sBlveRRON AT -Rh éf f&I}Oé% (M1) R3 (CH)t RS (VIIIl) WO
2005/ 061499 PCT/ SEZ004 1938 17

Compqunds of formulae (II), (III), and (IV), (V) and (VI) are either commercially
available, are known in the literature or may be prepared using known techniques.
Examples of preparation meﬁ:hods for certain of these compounds are given hereinafter in

15 the examples.

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

S

(R®)s

20

(VD

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

(VII)

RS

(CHz), ~o-R

(VII)
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wherein R3 and R5 are as defined in fornula (1), and t
is 1 or 2 s Conpounds of forrmula (VII) and (VIII1) are

t hensel ves either comercially available, are known in
Wh200b/061d9%at ure or may be prepared usi ng knowPCT/SE2004/001938
techniques. It will be appreciated by those skilled in
the art that in the processeg7 of the present 10

i nvention certain functional groups such as hydroxyl or
am no groups in the reagents nmay need to be protected
by protecting groups. Thus, the preparation of the
conpounds of formula (1) may involve, at an appropriate
veitereie R’ arERT errey défiref infremata (Bpam s doedt i ng  groups. is
The protection and deprotection of functional groups is
described in' Protective Groups in Oganic Chemstry',
edited by JJ.WF. McOme, Plenum Press (1973)

and' Protective Goups in Organic Synthesis', Yd
edition, TW Geene and PP.G M Wts, WIey-

CA S0, 2B PR SRTPRUS B, Lt o

kit inQlie Stetanat er fnlajibepfepa]ﬁdﬂﬁmg abdwn ®eohmiqued. addi ti on
salt such as a hydrochl oride, hydrobrom de, phosphate,
acetate, fumarate, nmaleate; tartrate, citrate, oxalate,

: of
I B B B Rl 7 o R Rt SIS
inverition. cetbinftmdtioba groupd enclt asdydtolRgpl ortabeng greapd indhe reagents may

asses the use. of all tric andotlcal i SO
nf(qﬂ gpaﬁ%te&tbm?@mgyur&f hie ?‘Eﬂ‘?ﬁ?Pﬁgf‘?‘-’lf)
T,

RSN BRo Bk FE Lol AR, LGRPR ﬁ%‘# AnErilring
gtops.present invention. Enantionerically pure forns are

particularly desired. 30 The conpounds of formula (1)
have activity as pharmaceuticals, in particular as

THOPHStREST Snd RlprtEiRRIoE AfhctiGif® Eltoﬁf)s {S%Rﬁ‘%@{d 'I‘ro'iéc?vélG?oups in
chenoki ne receptor) activity, and may be used WO

Ozmm@&nnw mﬂtﬁtSE?OMFOMEQB& Pl@u regsd 1973 andrPnotetive
ﬁéﬁgg:ub ifceiyg,% e§,1é g@é%g@ﬁfl eerngglllcy ﬁGalUP Wauts, Wiley-

Idtéreiaek euoogl | y- medi at ed di seases including rejection of
transpl ant ed organs

The compounds of formula (I) above may be converted to a pharmaceutically acceptable
salt or solvate thereof, preferably an acid addition salt such as a 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 (T) 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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or tissues and Acquired | nmunodefici ency Syndrone

(AIDS). 5 Exanples of these conditions are: (1) (the
respiratory tract) airways diseases including chronic

Vb 206 0€9%v e pul nonary di sease (COPD) such a$CT/SE2004/001938
irreversi ble COPD, asthma, such as bronchial, allergic,
intrinsic, extrinsic and dustgasthma, particularly
chronic or inveterate asthma (e.g. late asthm and

ai rways hyper-responsiveness); bronchitis; acute,

inftht BEHnent GHlahRRiRhfng HhiMdihStodO pRNEratheQRH hypdthidlifdritive

Including rhinitis caseosa, hypertrophic rhinitis,

dis¢rses anidsmparmologialy-medkited disegses innbediagwgjactiomof transplanted organs
nmedi canent osa; nbr us rhini.tis | di ng croupous,

OF ﬁlSSP?Sﬁg“é‘&chHé%ﬁ'ﬂﬂ%ﬂaﬁ]gﬁﬂF%ﬁ dﬁ”ﬂ?erfrb‘ﬁﬁgjj and scrof oul ous
rhinitis; seasonal rhinitis including rhinitis nervosa

(hay fever) and vasonotor rhinitis; sarcoidosis,
Ekanples 0Sthedelwoogdifinus arell at ed di seases, fibroid |ung and

ol Pt aar prBe S gab ol ive piinary

S PaREkk paOPY) SRALNi8Svetditls COBN dsthRAR kbR 84 MYnchial, allergic,
spondylitis, "psoriatic arthritis and Reiter's disease),

Behshdis edirpeisssd dusjasthme pastiayanlyrabrmicerdnesieratemistbma (e.g. late

sclerosis; 20 skin) .psori.asi s, .atopi,cal, dernatiti .
o orieR aRt plam b et P B0 SRS B Aneein aRope it
sebed £iegt kRinfiR iRtMdikd Sinikid @d@@ﬁa,ﬂiy%&‘&%phieeﬁﬁms Gfnitis purulenta,
bul | ous Penphi gus, Epi dernolysis ullosa, urticaria,
angiinitie sives and hindlig mediepsaentespmerabrasousehingisentiuding croupous,

eosi nophi | i,a bt eci Y Ly goe o
con PR it o B ERblnSe ARTIRRITRLR Aty FolBi s
di $RARkag MIMGS hdrvssa (BHSkR@Pid vas@actbr Mrii; Shrcbidssis, farmer’s
mast ocytosi s, Crohn's di sease, ulcerative colitis,

f odtngraad aglaigd dispaseyifbroiddungiang idjepathie mierstatial BRBIGONIA; om
the gut, e.g., mgraine, rhinitis and eczema; (5) (other
ti ssues and system c di sease) nmultiple sclerosis,

(At (neaed pias) heuritoidiarietis, SGohepativogwhdylbatieypaByexdireierling
(AIDS), .lupus erythenatosuys,. systemc

C PR G s OGN O rin o RaRer S Py s sfiscase,
%r ﬁ@o‘%%ﬁdﬂ%@%ﬁt silcnsgrﬁc%?t IegsiV\‘_r?orZJf])iOISi/ 263223 tis,
hyper 1gE syndrone, |epromatous |eprosy, sezary
3 Y I(qs?cgn %Eor?aggs, éltg;i)i%Ela(fei‘}:im;.:titits,h Contact g%ggt?sn;n% e e¢atous 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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(6) (allograft rejection) acute and chronic foll ow ng,
for exanple, transplantation of s kidney, heart, |iver,
| ung, bone marrow, skin and cornea; and chronic graft
WREMWHE6IHYst di sease; (7) cancers, especial | y ROIVEEZOEI0D1938
cell lung cancer (NSCLC) and squanmpbus sarcoma; to (8)
di seases in which angi ogenesi% is associated with rai sed
chenoki ne |l evels; and (9) cystic fibrosis, stroke,
re perfusion injury in the heart, brain, peripheral

| s§dronnd eosiSdishilsa fabditis] Ryaser 1 Eﬂ@_{nﬂf&ﬁ@ llapnbzﬁé‘t@ﬁ?st lefrdsy, sezary
provi des a conpound of formula (I), or
phsindeorea aridadiopgthictboapogyippenizapupurs; soI vate thereof, as
her ei nbefore defined for use in therapy. In a further
aspect, the present invention provides the use of a

c N6broft rdjedtivg acu&éanddaf i PfoRBRFRER ek ihstk] tation of
aggj;gtu (Q%Te éé]l 0? sol vat e OtnF]erOeO d?;S her eﬁrklb%ancs)?lanamno

ab
defi ne Jiidnny,th@ertzmvel‘sdmg hona mestoyy, siimandi coareandndf aronisgraft n
therap?{, g context of the present specification,
the terfs® “HJ%SF 13§l so i ncl udes "prophyl axis" unless
there are specific indications to the contrary. The
terms "therapeutic" and "therapeutically" should be

(70 ovesears cedpessaliyrndnrigiall cell Jungteanden MIHEL Ghand swappwsatoman
nmet hod of treating an inflanmmtory di sease (e.g.
rheumatoid arthritis) which conprises administering to

(3 Madab@nh whicH@tbgeh@iseo hssacihtae vah eatkéCelembkingév Gt hne
amount of a compound of fornmula (1), or a
phar maceutical ly acceptable salt or solvate thereof, as

e e fi The i n still [

B G SR e By SR b g gfogne

astdpe®. or chronic obstructive pul nonary di sease) which

conprises admnistering to a patient in need WO

2005/ 061499 PCT/ SE2004/ 001938 20 thereof a

e ' : x| t

Thi ARV enfiof bitick YSoBMD of ero i ATROH Bl npruticlly-
aceptubit ealt tvesobwate thaol) as Rérainbéforealefiaéd fue dse maherbjhe |
above-nmenti oned t herapeutic uses the dosage adm ni stered |
will, of course, vary s with the conpound enpl oyed, the

PRGNS BT L Blesat ifRntidd SotBEAhITRY ofAe R Un Btk fa (1), or

a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the

manufacture of a medicament for use in therapy.

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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|
di sorder indicated. The daily dosage of the conmpound of
formula (I) may be in the range from 0.001 ng/kg to 30
ng/ kg. The conpounds of fornmula (1) and pharnaceutically
veeewpi@abtde salts and sol vates thereof to maydrsrasedoioss
their own but will generally be adm nistered in the form
of a pharnmaceutical conposiZgion in which the fornula
(1) compound/salt/sol vate (active ingredient) is in
association with a pharmaceutically acceptabl e adjuvant,
Gtk 4OREraBuERRY fflotive HEBEATE Ao BAnadCARERILM), or o
adm ni stratiomn, the pharmaceutical conpositi w |
pharmedcentidatly aceeptuple salt of salmtOthefeof,as berekhefopedefmedt by
wei ght), nore preferably from0.05 to 80 %v, 15 still
nore preferably from0.10 to 70 %v, and even nore :
I , . 0 i i.ar i ',
PO e mkn T (bbb n s el P BGoRRe vary
witlothie @sinpowirl enfleyqa; teemddeiof administratiod, Siee fpeabventelssised and the

ifegtenpidiontsd, Tisidait Bnsaesat e CPBRPYIY! o Segpiia ) B4 e in e range
ﬁg’rﬁlo%!l‘ﬁtl%t/%g{o%‘bf oR§, hereinbefore 20 defined, in
Vil thea

associ a pharmaceutical |y accept abl e adj uvant,
diluent or carrier. The invention further provides a

process for,  the preparation of phar eutic
Thesogwporndsf fermula d) Bl ey igaly ﬁ%ﬁrzgfﬁa %*Ltgﬂ?d solyatps thereof
g TP oA %P%euf f{{rﬂ'yllltawi(l: %ner&’ﬁy Be adil A ERGISH th LR Yf a

ceptable salt or sol'vate thereof, as hereinbefore
pladehicetical vehpositichsinpiacnthe umiubal) oprpouagsatioby atadjachinent |
_dil.uent or carrier. . Th har maceuti cal . conposi ti.ons, may .
ingieclgE AP 0T GV GFATY GeERb AT AP (e chricr.
DEpREing RENRY madd ¥eieninisRaticdCthk ?ﬁﬁha@elﬁical Rnpesi8sAwill preferably
sol utirons, suspensions, heptafluoroal kane “"aerosols and

captmpyisp fvce.0F tr YA Foat (ponesnt by weight) amote pirdforably. fopm B5 do 8P Yow,

s e s hahlyarer 0005 2 thre dnd sfeng S pReeb AR 03010 0 oo,
oV Singtddhnt, QN ﬁe&enﬁag@, Hyardipihemg badddvnsofl Ridgi ons;
or by Subcutaneous adm nistration; or by recta

adm nistration in the formof suppositories; or

d l.ly. . VWD 2005/ 061499 PCT/{ SE2004/ 001 - 21
Tho BT BRI Uy LB, PR Bio g tppigng 4 clfound
of BHh@WA(D Sragihatrhibehiidally a¥apRbRSalt orléd 1 MWRNSREE, (a8 Berelibefore
recorded on Varian Unity Inova 400. The central sol vent

defwgil, inmssosiation with p@hAmaicputiqatly screpipbly adivent ofiBiepleor cayrer.
2.05 ppnm), DMSO-d6 (SH 2.50 ppm, or nethanol-d4 (SH
4.87 ppm) were used as internal standard.

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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Low resol uti on mass spectra and accurate nass

determ nation were recorded on a Hew ett- Packard 1100

LC- M5 system equi pped with APClI /ESI ionisation
WhaRbee1d9® 10 All sol vents and commerci al r eaddITYSE2003/081938

| aboratory grade and used as received. The nonenclature

used for the conpounds was dgHnerated wi th ACD/ Nane and
ACD/ Name Batch. 15 The abbreviations or terns used in

t he exanpl es have the foll ow ng nmeani ngs: DEAD :

di et hyl azodi carboxyl ate DMF : NN-di et hyl f or mam de

DVBO di net hyl sul foxide 20 THE : tetrahydrofuran TNMSC
The iovention il oew fbg feithes iidusitded by Srefoliagiog ROTLBER O a0 PlG38
22 Exanpl es Internedi ate conpound:

5- Chl or 0- 3H spi r o[ 1- benzof uran- 2, 4' - pi peri di ne] Met hod
m&@cEQ%&%&r&@ﬁoﬂﬁPﬂ@ﬁ oREEE Im%&m %Blfvlmﬁgﬂiﬂc of
R, "Gardner, B. A, s Strupézewski, J. J. Heteroc
ch@‘remrmléQ% 7. J’Bpprﬁ)], hedBdrb-d4glBE D08 pBn), cDMSO-daI{ﬁ, P50 ppid),0r 0
CuBrsme, F 1l k KOBWDME OO NO~NM C OHCOA [/ --~C \
methanabedviiei4-87 ppme) weoe s as)intgmgh standards) | i Mbgr O NH - O

Low resolution mass spectra and accurate mass determination were recorded on a Hewlett-

Packard 1100 LC-MS system equipped with APCI /ESI ionisation chambers.
All solvents and commercial reage'nts were laboratory grade and used as received.

The nomenclature used for the compounds was generated with ACD/Name and
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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Step | io tert-Butyl
1- oxa- 6-azaspi ro[ 2. 5] oct ane- 6- car boxyl at e Pot assi um
tent.-butoxide (31 g) was added to a stirred suspension
Vi 2q08/D6189hy | sul f oxoni um i odide (60.8 g) in PCT/SE2004/001938
1, 2-di net hoxyet hane (250 nL) at 20 C. After 1 hour, the
m xture was added portionwi®e over 30 mnutes to a
stirred solution of 4-oxo-I-piperidinecarboxylic acid,
1, 1-di methyl ethyl ester (50 g) in 1, 2-dinethoxyethane
E)(ﬂ%ﬁlé?-) at 0 C. After a 15 further 2 hours, water (500
s added and the m xture was extracted with
tert.-butyl nethyl ether (2 x 500 nlL). The organic

extr cts were d s ara y Wi_th urated . sodi um
e H&ﬁameowmgtffﬁwo(ﬁg f “béaaitatsag t—wean Aglani c
Me@¥&A: 596 &lm‘aV\@{is ¥@5§H§so§ﬁ@f‘gyﬁm’ﬁ&nﬁ“w ?{t%ﬂrdner, B. A;
uce e

ITtere vapor at e under pressure

Strupszehesd, Joir |Herrscyetic ErerpoYolt o18, 8l 1-814.01 uene (100 L) to

give the sub-title conpound 20 (43.25g) as a solid.

"H NMR (CDC13, 400 MHz): S 3.75-3.70 (m 211); 3.47-3.38
Mﬁbd H; 2.69 (s, 211); 1.84-1.75 (m 2H); 1.48-1.43
11) 1.46 (s, 911). Step Il tert-Butyl

-chbor & H spiro [
eﬁio ra 4' - pi peridine]-1"-carboxylate WD
/| SE2004/ 001938 23 A soI ution of

ijso- pr%‘ByI mag@esn um chloride in te dr of uran (THF)

106 m_p @Pﬂf@ﬂezd 5ofRvaNEt e _{0
red solut é ro | -fTuoro N 0
(42.5 g) in y rous t trahydloefuran (250 rrL§l at Oic 7<

Fn:imIQﬁOQe After a further 15 minutes, acs®tati on
CI(

rtputtyl oxa- 6-azaspi ro[ 2. 5] oct ane- 6- car boxy ate
ZB'gBH i ®°5 anMg®r ous tetrahydrofuran (50 m)
added fol | oned by copper (1) brom de di nethyl deMn
conplex (0.4 g). The m xture was stirred at 48 Cfor 18
stBoyrs, cooled to 20 C, diluted with water (300 nL) and
extracted with tert.-butyl nmethyl ether (2 x 300 niL).
texDrByeyli ]comeﬁﬁampiso[@éﬂ@tm%echrmmman hydr ous magnesi um
filter and under,

PR g i o LS s SR RSt et ¢ S ylsutforonium
10&1{1@ (6088} AOXY. an%lﬁ’d%geﬂﬁ&o(ﬁ@-hi ) 40207, &R Y Rour, the mixture was

tert. - blt oxi de g) was added and the m xture
added porbidnwitse m@erd Ofromutes tcheostireed spludinn af 4-580-C-fiiparidwcarbeordic

S BSR4 PSR Rl B MRy
fufth&r s, Wk [ SABAD) Why adiad agdlghe ehiriet was extracted with fert.-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,3H-spiro[ 1-benzofuran-2,4'-piperidine]-1'-carboxylate
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the mixture extracted with tert.-butyl nethyl ether (2 x
300 nL). Organic extracts were dried over anhydrous
magnesi um sul phate, filtered and evaporated under
WS4 essure 15 to give the sub title cof§I(REA004/001938
(47.45 g) as an oil."H NWR (CDC13, 400 MHz): S 7.10 (s,
11-1); 7.06 (d, 1H); 6.67 (d231H); 3.80-3.65 (m 2H);
3.39 (dt, 2H); 2.94 (s, 2H); 1.93-1.85 (m 2H); 1.67
(dt, 2H); 1.47 (s, 911). Step |1l 20

ASolilbR bOts3irepimaghesiveneidridedn tezraﬂydrpﬁ@ﬁfmSiM 106 mL) was
Concentr at ed %/drochl oric acid was added to a

adfisfl grapsviseoFver p mipies o astigRd gﬁllétlon of 2-bromo-4-chloro-1-fluorobenzene

B AR Sl e BR ARl AR R iy RloDE el ko b, AAELP AR 15
nﬂ\ﬁﬁessi bé1hg6h @ﬁteﬁfbu@mwxafé fAHIH]2. d}@@taﬁétstcﬁrb%gyl@te i3l ug\af

th wat er (230 nL) and extracte tert

amiwﬂmds teérahwdroman((ﬁmums admfoaqwe@ b copres ) bmn@egdlmethyl

sAPEe Rt R AT ane BRI RRadbu Yoy RS Rplea 020 °C

difebdwith §tR@T(3EBmR) 2tDextapted Wit W, CoudH Iniclef] StHae (zex 900 &4).

over anhydrous nmagnesi um sul phate, Tiltered and
Oggrajsoraeetd weraidiedr avgredydjpne BwgnesiunT sdplas ifidtered anil evaparated

I 4 trat ed
o Pl T ARRLAM 0.6 838aT L2 SRAREBHAR G oo .
Psﬁassiﬂne teratbulRids (2218 g} Gvab adited amﬁ’l‘:kﬁﬁhﬂhﬁ@‘étﬁﬁedsdﬁ 140 Gcw&sm hours
fllter d and dissolved 30 in water (100 nL

ﬂ@élamq &M&é hawjs ByrhT pefagsm-ery- bytog@g,(ﬁ 7 @hwes a@@d\g{xd stirring
u ! yfi“fB%‘? ﬂ&»]ué %ﬁ a9 °c“fb‘i‘ 43@5&6‘%?& (%d BL? was gddel gnd

th]almxtﬂ& @ﬂﬁﬁteﬂ%ﬁ%rt?ﬁﬂrﬁﬁaﬁﬂw @53800 ) O(Of@ﬁid m@ltréclﬁw&-e
as a saolid. 1H NWR (

dqeq)qve( apnhy ilpq)us mgnggmp&ul%& ﬁl@r@@%@qﬁ?g Mer reduced pressure

t‘%%% g %ﬁ&ﬁ%ﬁgﬁ? dj('%gi% % ?én()g] 'F?eNr[R nig E;l% Conpo 10 G,

1H) Al u&xﬂomﬁm (do Hry; Bmzpw(rnarma, %39 [t pEH); Ql9n§& 2HYet bnd 85
- Benzyl - 5-fl uoro- 3H spi ro]

(n_nriﬁﬂniéfhﬁdfaﬁHZ AT (5i Pk i di ne]

Step IIT

5-Chloro-3H-spiro[ 1-benzofuran-2,4'-piperidine]

Concentrated hydrochloric acid (23 mL) was added to a solution of ters-butyl 5-chloro-
1'H,3H-spiro[ 1-benzofuran-2,4'-piperidine]-1'-carboxylate (46.43 g) in tetrahydrofuran
(230 mL). The mixture was stirred at 50 9C for 6 hours, cooled to 20 °C, diluted with water
(230 mL) and extracted with zert.-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 zert.-butyl methyl ether (3 x 100 mL} to give the title
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to To a suspension of magnesiumstrip (763 ng) in
diethyl ether (7 nL) was added iodine (one crystal)
foll owed by 0.4 nL of
WA gdos/osmevet hyl ) - 1, 4-di f1 uor obenzene under ni PCTGEROC4/0TINES
reaction was initiated with a heat gun and
2- (brononet hyl ) -1, 4-di f | uor oBénzene (5.0 g, 24.25 nmol)
in diethyl ether (7 nL) was added slowy. After addition
was conpleted the reaction mxture was refluxed for 100
cornprvnd{|3.3 gpheaisdlid. IHHOIMR ¢OPEL:p400 MHZ)S 1.1 &, 1 H): 7Rk oM,
6%@.;‘1% %|9:$t(ét|on of 1-benzyl pi peri di n-4-one (4. 57 q,

. P?-'r » 6n4-84-217 B &, fﬂ)zlr%ﬂ)l.wa@n,é’dﬂeumarlmeﬂ).
APCEMYiQneu irring. After addition was conpleted
the mxture was Teft at roomtenperature over night.
Sat ur at ed aqueous NH4Cl solution (excess) was added and

stirred at -‘roomtenperature until hydrol ysis was
conpl eted and the mxture was extracted with diethyl

TRt ReHiate i _ shed with H20O, dried 20

B B B I I O BB pietias) The

Methwiddue was purified by silica gel flash chromatography

Stlgo' 1% met hanol in dichl oronet hane, 0.2% NH4OH) to give
Plernedi ate

1’keﬁﬁﬂ?ﬂhﬁé‘rb(ﬁ{%%ﬂ&ﬁbgﬁ{oﬁgg{%ﬁl_hiﬁklﬁtgﬁﬁdi n-4-01(2.74 g)

containg large antitires of inmpurities. To a
Tea syspensianoihagiasihm(sE§96763 nik} irgdieBl QheFTP ML )ivwhs aHAUSHS,

(O&% %g ﬁ%b ﬁ?@f\{%ﬂgﬁgﬁ m&%&%&%&%ﬁ% ﬁg&ﬂﬁorgbemm urjdar nitrogen.
THeHeARI8 vab nitThibd witht:&eaf r 'é,gu g{tbe'&ﬁg&%ggﬂ-%?&iﬂﬁ%s%%% {50

reaction mxture was sti na pr
& 325 amel) in difthy etBerrti? mit)oras aBidd | @iyl \freesidaibaachs 206pleha

Rl oF GUIRVER s dPO EHREES. Gonled mrbom emaperaies. delday
re@dtidn ek upeCd Qstutivnt dF Ieﬁéﬂizlpfﬁﬁﬁ&iﬁlﬁone-liﬁ.%?% 9204 gm!.lcﬁ}/ﬁ\;l;déé@

dried over Na2SO4, filtered and concentrate
ethes 617 k) wiae addded dpepvise with bigomiub stiraing.eAftér additioGvas completed

g I 0-.1. 5% net hanol . i pn di ch] oronet hane, 0.2%

mﬁ%%%\f% ltgf? \g@e/roé%lge pyratuTe ocvgwgm,] gat(.@gqsl qgquush{%solutlon
eXxdeblyidis addd Ardz)iirePat ko tenpBatin®) e %7

( _2%3?5;/ 061499 PCT/ SE2004/ & L zethifun g‘%l)ﬂj?dr%l?%g §'(’ s 8‘,?&51&@ %ﬂ the
migtupe pgs ewgedylggdlgt@yl iy The @ganiclay@iyas wasb@t @it A,Ondried
ov%xglg ?z@% pﬁﬂegé%?néﬂpc{oﬁ en%lﬁged H} Va180§16.1m7e6re§i$1e V%Q pu.n'%gglbgf I;;/1[?{(:3 gélz
flash Bhromatogihg 10-1 9 hetherst of dEEBrofetiand] RB% NELITH) 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 howrs. The reaction mixture was cooled to room temperature, water (20
ml) was added and extracted with ethyl acetate. The organic layer was dried over Na,SO,,
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 (CDCl3, 400 MHz): § 7.39-7.26 (m, SH); 6.88-6.76 (m,
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Et hyl chloroformate (65.6 ng, 0.604 mmol) was added to a
sol ution of 1'-benzyl-5-fl uoro-

3H spiro[ 1- benzof uran- 2, 4' - pi peridine] (150 ng, 0.504
WEH0G1#09t ol uene (2 nlL) and the mixture wa$CTSERWHEHIIS
over night, cooled to roomtenperature, diluted by
addition of 10 toluene (10 S, washed successively with
sat urat ed agueous NaHCC3 sol ution and water. The

organi c |l ayer was dried over Na2SO4, filtered and

2H)066% 0dd, at=e4izl 7 Vg UM); 315965, 28D 2109 (s, DE; mgsgqbg@gﬂm 2.03-

et hanol ueous KOH (800 ng, KOH in 8 nmL
1.39@), 2Bs SQdM%ﬁéﬂt he mixture was refluxed over night,
gﬁ&@d L9, sjggégli)ermerature et hanol was renoved in
ue lYayer was extracted with diethyl ether.
Conbi ned et her layer 15 was washed wi th 3N aqueous HC .

Aqueous | ayer was adjusted to pH 10 by addition of
Stegleous 3N NaCH. The basic soI ution was extracted with

cet | ayer was washed with
Sgé'togo 3ﬁ<§PF§lgebe\?§$%%%f t:je:red and concentrated in
Etﬁﬂ%ﬁ)roﬁhﬁate (656 % 0\695 mikil) \fvbs%iidbﬂ’ td- PRt a5he Slﬁuoro-
i n H20, 1% NH4 give the title conpound (4

3H-spirgiRb @9@@@1 %mlnmﬁl e]GS@mszéO% qﬁmﬂabuenea@guLba Ghe

o4 8 BBy 8 By onPode bt g™

tolughe @@mﬁﬁ@bhdﬁ&ucmﬂva@&ﬁws&mtdﬂmqhaﬁs BlaHT O, stutioh@hOwater.
[1\1 + DVE | oooog;srsw% N) Ok 48% agHBr NOAC O
The-pregniciayeryas drmdwd@ NipSOp, fltepgd anﬂieomqvg@e upwacep.efheresidue

Gl S S T GRrB OY RPHS G TR ot

added and the m:xturc was refluxed over night, cooled to room temperature, ethanol was
removed in vacuo, Aqueous layer was extracted with diethyl ether. Combined ether layer
was washed with 3N aqueous HCI. Aqueous layer was adjusted to pH 10 by addition of
aqueous 3N NaOH. The basic solution was extracted with ethyl acetate. Combined organic
layer was washed with water, dried 6ver NayS0y, filtered and concentrated in vacuo. The
residue was purified by HPLC (10-55% CH3CN in H;O, 0.1% NH4OH) to give the title
compound (49 mg). 'H-NMR (CD;0OD, 400 MHz): & 6.92-6.87 (m, 1H); 6.81-6.75 (m,
IH); 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(QMH").

Method B:

9 9. ok W
A4 L &
— i,

N DME j\ | JC.)L

O o] CuBrsMe, o N 0J< 48% an, HBIHOAC o

/1\ A oo — e
F F

OH '

F MgBr

Step I
tert-Butyl4-(5-fluoro-2-methoxybenzyl)-4-hydroxypiperidine-1-carboxylate
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26 A solution of iso-propyl magnesi umchloride in
tetrahydrofuran (2M 130 nlL) was added dropw se over 30
mnutes to a stirred solution of 2-bronp-4-fluoroanisole
WBZ2002061499 i N anhydrous tetrahydrof uran (400 pPOr)jSE240480198
under nitrogen. After a further 16 hours at 30 C,
copper (1) brom de di net hyl 24l phide conplex (0.4 g) was
added foll owed by solution 5 of tert-butyl

1- oxa- 6- azaspi ro[ 2. 5] oct ane- 6- carboxylate (56.2 g) in

Aaphiyidh 88fo- %Mxﬁb@iﬁ&iﬁﬁiﬂh@dﬁd@l&&txﬁh&drof&fe&e(Q% 1@91C &trg%s t%g%ed

hours at 30 C  the solution was cooled to ilu
drppwise weierst0 1HiEmes hd 3 stmell sokition of edrewne-H-fuomanisole (6.2 mL) in

o5 n s b b ko L0 BGET SRR g ows 3

‘arRepRS 519 Brorsidk BEGRY] shiphideceipRR @o.@;gwag 2dded AR by solution

reduced pressure to give crude sub-title conpound
of 188-byyyl d soxa-Ge eespiro[ APictanE:6-aarboxplae (56.2 g) in anhydrous

- 1 , .
el PR TR e e tohes 1 30 °G st paliionyes qogted to 20
0%&3? %g@' \tﬁaet?xfﬂﬁg% ?&?%% (@%ﬁd&h}i wWigSteAdBRH heth@ SRrs00PAL Phhen

ethylpsetete 50@ mho: 1264 9rgdnip gxiragioypire driedio ves ahhyshousomagnatium

6 ' ti ' 300 .nL). The .m xt
st ke Buf o imteed ko a0 S B garpoun
(345 % 2 68lid.nL) was added and reflux continued for 24
hours. The m xture was cooled to room tenperature,

ARGHMP: ma/z 340 SV H((Hs)&(dleé@rlact ed with tert. - butyl

net hyl ether (2 x 500 nL). 20 The aqueous phase was
adjusted to pH >10 by addition of 50 w. % sodi um ’
Stepdr oxi de solution and extracted with tent.-butyl

net hyl ether (2L + 1L%. Organic extracts were dried

S-d\uoro-dRnsparoblakenzafiran?.A rRied te, filtered and _
R B ED s R R Lo nd SRLE W 4.6
ﬂmbtﬁyheﬁphﬁrenﬁ}d)-%hyﬂﬁaypipéridmg;lghx\bexylhte (86 ) ia acetigueid@00
S it o e 4 il Dok Fosthertratoiorpid (486, &5
oy s 8 o B 18 S R o ey
teinp8rature, added to water (2 L} and extracted with ter.-butyl methyl ether (2 x 500 mL).
oI L2 bR 25000 I ok SR Sl RpASL e
solution and extracted with terz.-butyl methy! ether (2L + 1L). Organic extracts were dried
over anhydrous magnesium sulphate, filtered and evaporated under reduced pressure. The
residual solid was crystallised from tetrahydrofuran / zert.-butyl méthyi ether (4:1, 500 mL)
to give the title compound (20 g). 'H-NMR (CD;0D, 400 MHz): & 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-{[(28)-2-amino-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide
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yl ) propyl ] oxy} -4-nethoxyphenyl)acet am de WD 2005/ 061499
PCT/ SE2004/ 001938 27 Step |

(2R) - 2-[ (5- Met hoxy- 2- ni t r ophenoxy) net hyl Joxirane To a
W3 2005840l uti on of 5-met hoxy-2-nitrophenol EETHE2§4/001938
12.5 mol ) and 2(S)-oxyran-2- ylnethanol (0.926 g, 12.5
mol ) in CH2C12 (150 nlL) was2’added pol ynmer bound 5

tri phenyl phosphine (6.2 g, 18.7 mmol ). The m xture was
stirred at roomtenperature for 15 mnutes, then cool ed
Step10 C, DEAD (3.65 g, 18.7 mmpol) was added dropwi se.

ter addition was conpleted the reaction m xture was

Al
* ()i [(&dlethoxy-Lnitphenaxgimethyljoxéand ce- bath  was renoved

et b el LA seiBR O AL
yERERYEI 06Tl 14, B%rh&ﬁhﬂ@ﬁﬂl%{l 5%&&)%% aﬁa&mwﬁgﬁﬁ

io concentrated in vacuo, - buty 100
triphynylphosphine (6. 28, 87 nmodd Thc nmdmmwas etmred aitroom téroperdQre for 15

ol B b Rk T DS s B ket i it dipvee At

add®tido- Wakt okmpiREd bk rQIcHSE mixtie wdslstifréd & O’O%SfoF 9 'ﬂS&ﬁ@t 'Flfetnqﬁe-baﬂl

in vacuo the residue was purified by silica ge
W@memmbqrdatbhyea@h@pmmewahymatmmm)emmm@ven ﬂhe week end.

TR it R RGeSy TGy il (iled sl e g
cdﬁd}traishitg X’/agm %rﬂ—bh%rl mbﬁ%'l etﬂef’@O(ﬁ Iﬂ_l)ﬂ;) WhT aé’deﬁ an& %t]ﬁecﬂ?t’room
teglpgf@h{rﬁfor @Slq)mmgtegg) q‘tﬁqm gm;empgtgh@; apl q1¢ar solutlon The prec:lpltate was

ﬁft&%ﬁ ?liJf aﬁ{l-’ 3)\/?15:[ ?éﬂfﬂ tfeﬁ b% 1%{? tl#;ﬁHhS]b ﬁfglﬁ g&y{ %‘?Vgi)é‘ﬂldf%m%t&%{n Vacuo

theresidue @va@fpunﬁed by silica gel flash chromatography (heptane/ethyl acetate) to give
5-chl.oro- 3H spi rogl - benzof uran- 2, 4' - pi peri di ne?( (396 n,

the sybrtiflgenmpogd (1
(2R) - 2-[ (5- net hoxy- 2- ni t r ophenoxy) net hyl ] oxi rane (400
ng, 1.77 mml) in ethanol (5 nL) was stirred at 88 C

'H- NMM((DDCEQ%OOTMEIZ?Q 00 (BT VBT 82! ﬁ'ﬂp‘é%@ 8y ¥ a5y, ang; §. 5e(dq,
|ed by silica flash chrorratoraph

d
L5, Sk 115 £ R, (700 mo).

Step I
(2R)-1-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4"-piperidin]-1'-yl)-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)methyljoxirane (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): § 8.02 (d, J=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); 6.55 (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).




30 "HNWR (CDC 3, 400 MHz): 8 8.02 (d, J= 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); 6.55 (dd, J=
WO 530058613994z, 1H); 4.26-4.12 (m 3H); 3.90 (<LCTAEER4B80088
(s, 2H); 2.98-2.65 (m 61-1); 2.06-1.82 (m 411). WO
2005/ 061499 PCT/ SE2004/ 0019388 28 APCI-Ms: ml z
449(MH ). Step 111

N(2-{[(2R)-3-(5-chloro-I"H, 34 spiro[ 1- benzofuran-2,4' -p

APREMS Yl 4hdaurip); 2- 5 hydr oxypr opyl ] oxy} _
- 4- et hoxypbenyl’) acet am de (2R)-1-(5-chloro-1'H 3H spiro

[1 benzof uran-2, 4' -pi peridin]-1"-yl)-3-(5-methoxy- 2-
S ophenoxy) propan-2-ol (700 ng, 1.56 mmol) was
W olved in ethyl acetate (35 nL), Pt/C (5% 121 ny)

o O R P02t i on

s hydrexypoomyljeked4- mmyphearyt)ywtanﬁde (0.22 rrL 2 34 10 mmol)

e 3l e gﬁ@“ééure@gﬁ br friereodr
ahEL kRS (FRTENE SR i BRI ISl BRI S ),

P#0 mﬁ’éntZImghwwgddomwdﬂa,@fbgmste@atd'edmandpdrd{tere atran.spbenms
fl f led t t t Th
DiSFouE O o s AR TS RS SO Bl B SHRAa .24 B, 2,34
o milolPHACRIASE BNHLE Shak Q6 ﬁu&&was @ﬁ@é‘@m&@}ﬁ ?e‘i{nhp%?ﬁm%% ﬂﬁ%u: The

residue was purified by silica gel flash chromatograp
cf(tﬁlyst%aﬁé'tlﬂamdcnff the filtrate was comentrgtedin Ac@9sHEOHsidue wgs ve

iy 218 wgtngS BT J bR ool gty REORD g e o e

nﬁ)&urelﬂ)s,reﬁ'uﬁa for(Hkburs) codledto Bofh té’llﬁperﬂ-tﬁpe, TRe ﬁﬁ of @1& réactl%n
, 6.57-6.50 (m 1H); 0 (d

; m. 2H);
m;xtm:g VBiS aimsigdﬁqz by Pédltl@l g%aqumas hydroghleric gc)d,zcomenmz.te):l and the

15 re%’}%ﬁg 3&5 qu%i_th]‘Zby(%]Qcaﬁfglf ﬂas%%u%ﬂ?g@@%ﬁ%ém&béngl 82" 5.8
ditRibtdvtthane, GRENINORPto give the sub-title compound (620 mg),
N-(2-{[(28§ 2-am no-3-(5-chl oro-1'"H, H-splro[l benzof ur a

n-2,4'-piperidin]-1'-
TR B e RV D VY A B B0 Tor e e D 21 iy .08
(ddPy Rerd, @iz, IH)Y 668 (d, J= 8.4 Hz, 1H); 6.57-6.50 (m, 2H); 4.18 (m, 1H); 4.06
2 (dd,J=33,10.2 Hz, 1H); 3.96 (dd, J=5.5, 10.2 Hz, 1H); 3.79 (s, 3H); 3.02 (s, 2H); 2.96
@, 2H); 2.82-2.58 (m, 4H); 2.22 (5, 3H); 2.00 (m, 4H).
APCI-MS: m/z 461(MH").

Step IV
25 N-(2-{[(25)-2-amino-3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
ylpropyl]oxy}-4-methoxyphenyl)acetamide
To a mixture of N—(2-{[(2R)73-(5-chloro—1'H,3H-spir0[1-benzoﬁ1ran—2,4'-piperidih]-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
30 mmol) in THF (6 mL) was added DEAD (460 mg, 2.64 mmol) in THF (4 mlL) 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




10

20

25

30

2- hydr oxypropyl ] oxy} - 4- met hoxyphenyl ) acet am de (610 ng,
1.32 mmol ), triphenyl phosphine (692 ng, 2.64 mmol) and
di -tert-butyl imdodicarbonate (574 ng, 2.64 30 mMmmol) in
WRR006/861499) was added DEAD (460 ng, 2.64 nmol )PATYSETE/001438
m.) dropwise at 0O C After addition was conpleted, the
reaction mixture was stirred2&t roomtenperature over

ni ght.” The volatiles were renoved in vacuo and the
residue was treated with aqueous WO 2005/ 061499

triPGE0BERRAGIDQUNEB of BROLiA 756l mD bOEEL D L) At iddn( @n‘?yeﬁtur@for 15
H2Oin 7.6 nL of CF3CO2H) at room tenperature
IRURSt BRE Vﬁ#@ewwpr&trpm@ge% VeCUp @R thedresidue man ptrified by nﬂ,uca gel

R e R S S
cényubd {3 lemgronpound (81 ng). 5 'H NWMR (CD30D, 400 I\/Hz)

é
S766(d J=8.8 Hz, 1H); 7.13 (m 1H); 7.04 (dd, J=
8.5 Hz, 1H): 6.65 (d, J= 8.5 Hz, 1H): 6.59 (d, J=

}gm@@g&@ ity @gﬁ@@; s uE g 'l %ﬁ, ehgfa2
865Hz 311@ 66%&8%@5 H%H)H_/) 8592 08:)2 8z, 11%)0%5132@&,@%16 S Bz,
1H}3@(m|(ﬁn)J B3, 364, g«HéBa%b(dd J=635, 96Hz 1H); 3.78 (s, 3H),338(m

1%53)&5(?&%5?5%ﬁ%ﬂg’%a@o%}%<s43ﬁ$1h%3kéwﬁ?laﬁfe?£?n”di

APBLMI /aR6a(NDr oduct, see Exanple 8. 15 Exanple 2
N ( 2-
[ (2S)-2-am no-3-(5-chloro-1"H, 3H spiro[ 1- benzof uran- 2, 4’

16330 RRAAE Pl 3 A L QRO 3 A PR A VAHEIIGAN 2 AR S -

yl%réﬁo&rﬂ-@&ﬁéth&xﬁﬁbﬁ}@}a'&ctéﬁidé@@mg-) 45 Foyib&pt,ised Exa?:@ple 8.
benzof uran-2, 4" - pi peridin]-1"-yl)propyl ] oxy}-4- met hoxyph
enyl )acetam de (65 ng, 0.141 mol) in CH2C12 (3 nm.) was

gggggzslovﬂyasolutlon of BBr3in CHCI2 (1 M 0.42 ni,

') under nitrogen atnosphere. After the addition

MRS [ plagties3- (Shhlor@aﬁjfﬂ@pud[lébéwoﬁums %pi#aéﬁ@ﬂ] -pt 0 C
for 35hours addltlonal (NI') solution of BBr3 in

yignuoryl boxy p-dsmethoyynhgay "dé‘&lﬁndthe m xture was stirred
at the sane tenperature for an additional hour, 25
met hanol (2 nmL) was added slowy and stirring was
Te anbldr{itedvatr) Sol@idrost Q- ffi(28)t2Rsmindi3e(5-chloro-1'H,3H-spiro[1-

benzofuran-2,4"-piperidin]-1'-yl)propyl]oxy}-4-methoxyphenyl)acetamide (65 mg, 0.141
mmol) in CH,Cl, (3 mL) was added slowly a solution of BBr; in CH;Cl, (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 BBr; 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 °C 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% CFsCO,H) to give the title compound (31 mg).

'H-NMR (CD;OD, 400 MHz): 5 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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vol atiles were renoved in vacuo and the residue was

di ssolved in nethanol (5 nL), concentrated aqueous
NHACH (1 nl) was added and after 5 minutes the volatiles
Wi 2085/061¢9%0ved i n vacuo and the residue was pudTiSEe@4i0§1938
HPLC (10- 65% acetonitrile in water, 0.1% CF3CO2H) to
give the title conpound (31 »y). 30 '"H NWVR (CD30D, 400
MHz): S 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,

‘ 2145 08 )
1@&/2}% %%?4/ %o 10 g}&g% d19{ad S %9 1@9?31%94@%{961139?28

2.984(m, 8D19.16dsl, 3}}3);256@ Olj(m,QHD-Iz 1H); 4.04 (br.s, 1H);
2.9 2.15 3H); 2.16-2.01 4H) .
Aﬁ@é&ﬁvﬁ’/zﬁf‘g&ﬁér ML | . s(séxanl'p_nll) e 3 (m 4%

N-(2 {[(2S)-2-am no-3-(5-fluoro-1"H, 3H spiro[ 1- benzof ura
, 4" -piperidin]-1'-
zgz_iggmj dpyl ] oxy}-4- net hoxyphenyl )acetami de Step | 10

MG g &S ore s i PRk et o )

02 g, 6.0 nnDI) and
i Pﬁﬂeny ﬁﬁ‘ggﬂﬁﬁi.i@%ﬁﬁﬁge?tagdee 0 ml) in THE (10 ni) was

added DEAD (0.95 nmL, 6.0 mmol) in THE (5 nlL) dropw se
Sat O C. After addition was conpleted the ice bath was
¥Bfoved and the mixture was stirred at room tenperature

ﬁg@t[(ﬁ-ﬁdéﬁhcg@lz-mﬂ&@héﬁ%kﬁ)ﬁﬂéﬂ%oﬁﬁiﬁ removed in vacuo and

e residue was purified silica gel flash
Ton mmwgfr(a@hgmao-mzae@mngf (443 miEn6.8 Bimobc melbeuyr2gyitropeRol

5 6{EpoD S e BySRRE 7 ol il in Jrik Ul Tl e
DERD (085941 610 ,mmdl} i?TBF (91111% ttopwise)at 0ACAA febrdtliditibn whas 7
11.3 Hz, 1H); 4.12 (dd, 0, 11.3 Hz, 1H); 3.88 20

cqxgpletgql.ghe ice bath wigs rcppq)ved andthe (amcmgelwys stingedhjat 1em teymperature over
m%ﬁte.; M d1atiteSWER felnoved in vacuo and the residue was purified by silica gel flash
chromatography (0-40% ethyl acetate in petroleum spirit) to give the sub-title compound
(820 mg). |

'H-NMR (CDCls, 400 MHz): § 8.00 (d, /= 9.1 Hz, 1H); 6.60 (d, J= 2.5 Hz, 1H); 6.54 (dd,
J=25,9.1 Hz, 1H); 4.41 (dd, J=2.7, 11,3 Hz, 1H); 4.12 (dd, J= 5.0, 11.3 Hz, 1H); 3.88
(s, 3H); 3.41 (m, 1H); 2.92 (m, 2H).

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

Step I

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

A mixture of (2R)~2-[(5-methoiy-Z—mtrophenoxy)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).
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N-{4- met hoxy- 2-[ (2R) - oxi r an- 2- yl met hoxy] phenyl } acet am de
25 A m xture of

(2R) - 2-[ (5- net hoxy- 2- ni t r ophenoxy) et hyl ] oxi rane (620

Wi 200304839 mol ), Pd/C (10% 250 ng), PCT/SE2004/001938
N: et hyl - N-i sopropyl propan-2-amne (0.94 niL, 5.5 nmol)

and acetic anhydride (0.52 81, 5.5 nmol) in ethyl
acetate (25 nlL) was hydrogenated at atnospheric

pressure at roomtenperature for 40 m nutes. The

"HahaR YShOwas06 MHA)! &4. 29@ Jangls e 1H); I7tg4abes, 1\9@86 .55-6.49 (m,

concentrated in vacuo he residue was purl

2M), el ol = RS2t b3 dhz; GBSO (dBhiy= 60, Bl 58 HE)A78es B 39 (m,
U235 2K 20 e 43 S4B L WS, £ATROYS (155 ™)

Abef-244: %ﬂﬁ}p_ggmr opoxy) - 4- met hoxyphenyl ] acet am de (see
exanpl e 14). WD '2005/ 061499 PCT/ SE2004/ 001938 31 'H NWR

(CDC13, 400 MHz): S 8.22 (d, J= 8.8 Hz, 1H); 7.64 (br.s,

q 6.55-6.49 (m 2H); 4.34 (dd, J= 2.5, 11.3 Hz, 1H);
%P (dd, J= 6.1, 11.3 Hz, 1H); 3.78 (s, 3H); 3.39 (m
NBED{1(22)-9 5(ﬂuor0]-T'H43153 o 1-"9’6912 f\%ﬂ-&é’ﬁ dinj4.-Py-24- 8 Hz,

TR LR35 uore TEASE spléal| Miobiofif B & Piberidm) £ -Gp-20- P 1
hW?WP{WﬂHfY}S4(ﬂ$thXNDh@YDH%tW%p| ro[l benzofuran 2,4 -p
iperidin]-1"-yl)-2-

hydr oxypropyl ] oxy} - 4- met hoxyphenyl ) acet am de 10 A

Amhixtueé €f Bfluoro-3H- Sflro[l-benzofm'an -2, 4'-p1£er1dme] (250 mg, 1.02 5{111101) and V-

5-fl uoro- 3H spi ro[ 1- benzof uran- 2 pi peri di ne]j g,
{%m@om@r[ﬁz@ww 2-y1methoxy]phenyl}acetam1de (150 mg, 0.632 mmol) in

hen acetam
etpticl Tt B Yag sl m ™ 08 gt T RIS R A SRS ane
th8 Bre§idas was lilirg’fﬁdbdeﬂB:a\gel ﬂdshlchﬁnmhﬁTgeaﬂhgmeS% infkthag6liga and
the rresidue was purified by silica gel flash
dighprometgedbip NidQEs9oee: thé s tiferrongognd @%m)h ane,
O 2% NHACOH) to give the sub-title conpound (266 ng). is
"H NVR (CD30D, 400 MHz): S 7.74 (d, J= 8.8 Hz, 1H); 6.90

‘H UIMRQCD;DB 460 W5 ’m ) (4, /6. SIYHY, rm_H)Llla?g (G J652 6 85@}]&”1}1),

Hz,
6 Tk, T 6659 6N 25 & 51dd, §=5ep @&Hzﬁi)eizv (®, 038,09 (44, T =

530055, T 590 G <09 8 Bt ST i e
2.61 emA2ED BHD (s, 3H); 1.97-1.81 (m, 4H).
APCI-MS: m/z 445(MH).

Step IV

N-(2-{[(285)-2-amino-3-(5-fluoro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yDpropyl]loxy}-4-methoxyphenyl)acetamide

To a mixture of N-(2-{[(2R)-3-(5-fluoro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1*-yl)-
2-hydroxypropyl]oxy}-4-methoxyphenyl)acetamide (260 mg, 0.58 mmol),
triphenylphosphine (228 mg, 0.87 mmol) and di-tert-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;O in 3.8 mL of CF;CQO,H) at room

temperature for 30 minutes. The volatiles were removed in vacuo and the residue was
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Step IV

N-(2 {[(25) 2-am no- 3-(5-fluoro-1"'H, 3H spiro[ 1- benzof ura
n-2,4'-piperidin]-1'- yl)propyl]oxy}

woRMEIMe0yphenyl ) acet ami de 25 To a mi xture PCT/SE2004/001938
of N (2-{[(2R)-3-(5-fluoro-1'H, 3Hspi ro[ 1- benzof uran- 2, 4'
-piperidin]-I"'-yl)- 32

2- hydr oxypr opyl ] oxy} - 4- net hoxyphenyl ) acet am de (260 ng,
0.58 mmol ), triphenyl phosphine (228 ng, 0.87 mmol) and

pﬂﬁﬁédeté/tsﬂﬁzldtg)él ﬂésﬁ‘cﬁﬁ%a%%%%?gﬁ 9% é&%aﬁm in @mﬁl%rqr&i@?@in)e,rq_g/

m.) was add

NHkOH) td_gwe thediigiceompennd(4Emghf )t er addl t| on was conpl et ed,
the reaction m xture was stirred at room 30 tenperature
over night. The volatiles were renoved in vacuo and the

lfz.gq\gﬂgrgbvg%dgemﬁg 5 %’Ata g@m@i 8.%9@&@9@95 b %, PRL AR,
6T (EIHY, Bree (ﬂ@rj-é%@zm N #ze $H); 6lee (HQI%IEJ6|B£§ 1!\19*695(0 @iapyed.6, 8.8
in vacuo and the residue was WO 2005/

HpGHIoE2064 do1b360.7 B, Pk B0 By @6 |9] EHZgEID 1784w 3H); 3.38

o iBiy opg 2. %2%5"(%‘35@%2%{%5%%@ £ R 518} R0,
APCWEEBm/é@M(MHiU) 6 7.65 J=8.8 Hz, 1H); 6.89 (dd,

J= 2.7, 81Hz 1H) ; s677(m 1H) 6.62 (dd, J= 4.2,
8.7 Hz, 6.60 (d, J= 2.6 Hz, 1H); 6.50 (dd, J= 2.8,

F?m?téns acél%gbnﬂ%ﬁ\rel% ﬂ?-a}gmes (:5 E'?org é'}%%H]sFQm[lazﬁggo f4'
pxpemdlﬁ]-ﬂ -yl}brc?iﬁm?]%e(thnxyﬁh&ﬁyl}ﬁcel&ds (223hiry wds dbbaifiet as :bbrbro duct,
82 ( APCl - MS: m z444(MH ). 10 Fromthis
(SF% ng]hg)m xture,
N-{2-[3-am no- 2- (5-chl oro-1'H, 34 spi ro[ 1- benzof uran- 2, 4’
- piperidin]-l"-yl)propoxy]-4-methoxyphenyl}acet am de
Ek@fpled) was obtai ned as byproduct, (see exanple 9)

N RBF 8%3%13%-3 AFfhvros HepH-pritsl sbanzpfiussn-24 1 Pipridinkh of ur a
[ pl%ﬁe%r K nyﬂ}%héln y1)addtariae Bﬁé{&ﬂwbacetate) (salt)

acet'am de bis(trifluoroacetate) (salt)
To a cold (|ce wat er) sol ution of

Thas e A6 LGy —5-@5&}0&% 9?4' LA
e bR TBropdI ]9 4 ARUER oy R ( Cngldos?
nmanaglpin CH,Cl; (2 mL) was added a solution of BBr; in CHgClz (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 restdue was purified by HPLC (10-

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

'H-NMR (CDsOD, 400 MHz): & 7.26 (d, J = 8.6 Hz, 1H); 6.94 (dd, /= 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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mol ) slowly under nitrogen atnosphere. After the
addi tion was conpl eted, the reaction mxture was
stirred at 0 C for 3 hours, nethanol (1 nL) was added
WO HAp96143d stirring was continued at 0 C f oPCIGE2004/001938
m nutes. The volatiles were renoved in vacuo and the
resi due was dissolved in nethanol (5 nlL), concentrated
“aqueous NHAOH (1 L) was added and after 5 25 m nutes
the volatiles were renoved in vacuo and the residue was
purified by HPLC (10- 70% acetonitrile in vvater, 0.1 %
CF3C2H) to give the title conpound (25 rrg) "H NWVR
M,4OONFE) S 7.26 (d, J= 8.6 Hz, 6.94 (dd,

efE {2 el dprnholtpafiyting %1%59&% s«

m%th@;q%@uaiﬂﬂ)acbttzl)mde4 35 (dd, J= 3.4, 10.9 Hz, 4. 20
(dd,”J= 5.9, 10.9 Hz, 1H); 4.05 (m 1H): 330300(m
8H) 2.15 (s, 3H); 2.12-2.01 (m 4H). APCI-NS: nlz

g ?(I\/H) WO 2005/ 061499 PCT/ SE2004/ 001938 33 Exanple 5
tﬁP 2- {[(2S)-2- Ani no- 3- (1 H, 3H- spi r of

R hepaatmban2 itfophRhdeh 3T M 3H S?ﬁd [ ReRhhRXYW piberidin-1'-
nmet hox%/phenyl)acet amde 5 Ste

Yl()llﬂ)ani -0b- Met hoxy- 2- nltrophenoxy) 3-(1'H, 3H spl ro[l benz

SHALETICy AR £ PR AL AR R 2
mﬁmﬁk}) 2anelopha®xy%nbﬂn§ﬂoﬁ&ne (400 mg, 1.77 mmol) in ethanol (5 mL) was
thoxﬁ?gg cénltro phenoxy) met hyl | OXI rane (400 nmg, 1.77

n

stirpgl at forah épuI@5The_y0lﬁ51§s weorg Famayed tin ggcwy gt thg residue was
Pl T YL B SRQHEL BT RYSh WKAGHS, ARk e, 0 2%
Nmea%d@waﬁ@hbmﬂe dombhoidqs3d inghe, 0.2% NHhOH) to give
t he sub title conpound (533 rrg) 1s "H NWR (CDC13, 400
8 8.02 (d, J= 9.1 Hz, 7.16 (d, J= 7.7 Hz,

Mcﬁ% Qo%h@gz) 5,8. Og%d,z}m})ﬁzl—?z ﬁﬁ;(ﬂas <Rl ( dg7Hz ﬁ@) g’rz d,
JQ'/lsHé 1%)6154@28}15# 61 9%1 2——??&%@%%&!@%25%{92 $6.54 (dd,
9¢lnkiz,A 1528412(111 3H); 3.89 (s, H),302 2H); 2.96 (m, 1H); 2.90-2.64

(m, 5H); 2.04 (m, 2H); 1.89 (m, 2H).

APCI-MS: m/z 415(MH"),

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

Step I
N-(2-{[(2R)-2-hydroxy-3-(1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1"-yl)propyl]oxy} 4-
methoxyphenyl)acetamide

(2R)-1-(5 -methbxy-fi-nitrophenoxy)-3-(1'H ,3H-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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APClI -MS: mz 415(WH ). 20 1 Reference; Effland, R R

Gardner, B. A, Strupczewski, J. J. Heterocyclic Chem

1981, 18, 811-814. Step Il 2%

VRO RSPEPR) - 2- hydr oxy- 3- (1' H, 3H-spi r o[ 1- benz ¢HCU/SEne02/0aro3s

pi peridin]-1"-yl)propyl]oxy}-4- nethoxyphenyl)acetam de

(2R) - 1- (5- met hoxy- 2- ni t rophedbxy)-3-(1'H 3Hspiro [ 1-b

enzofl uan-2,4' -piperidin]-1'- yl)propan-2-ol (530 ng,

1.28 mmol) was hydrogeneted at atnospheric pressure and

the aoixture evguestiated rat room tteepgratse fr 2 0ofioury. / The( 5% of 1186 iiwture was
yl .acetate (30 nL) for 4 hours. 30 Acetic

aiimﬁv{j %@y (@99Higp ohjaquepuy Hndhs volalites gwerireainyed i vacuo and the

d
St 3&95“@2?%2% pks BT DERALMERORY” (B0 htanol i
dichlocoemdthime 0012% Mg, O eisi gletesubeitledbsipoindgdes mghet hanol (10

nm.), conc. aqueous NaCH (4 drops) was added and WO
2005/ 061499 PCT/ SE2004/ 001938 34 the mi xture was

. g g 0 oqT f..1.h
TR TErT00” MTREETRY 24195 SR 1B ettt s
J$w69 H@| 161{)+ 668 (N\&&e? 3 Hﬁome)dslsls (¥ 319,930 mzqs 61 @SJdlaes MESI H);
ica gel flash chromato ra

ﬁét(%d@r 2. ﬁng Séizehﬂbﬁolrﬁeﬁﬂhalﬂrﬁa 00 634, D(Imia’d)lotfb i lifé), 3.97 (dd, J=

630tz GO EREUGS Y SQ P Y 2. Bl 15 0

1eu(m,ﬂﬁ)1sg(hzzm1 1): 6.78 (t, J= 7.3 Hz, 1H); 6.68 (d,
6.61 (d, J= 2.8 Hz, IH); 6.51 (dd, J=
AQCB‘M%D@Z%%?’ + 4,18 (m 1H): 4.10 (dd, J= 3.4, 10.0
Hz, 111); 3.97 (dd, J= 6.3, 10.0 Hz, 11-1); 3.78 (s,
3H); 3.01 (s, 2H); 2.72 (br.s, 4H); 2.62 (m 2H); 2.15
Step NI3H) ; to 1.94 (m 2H); 1.84 (m 211). APCI-Ms: mz

2= 4 e
N[(é %& e33(1 é%ﬁg&pgpbqna?fumn-z,él -piperidin]-1'-yl)propyl]oxy}-4-
m@,fhg%r,oﬂl@ ﬂ@efa%l& pi peridin]-1"-yl)propyl]oxy} -4- 1s
met h enyl ) acet am de

To a rmxturc of N (2 {[(2R)-2-hydroxy-3-(1'H,3H-spiro[1-bénzofuran-2,4"-piperidin]-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide (460 mg, 1.08 mmol), triphenylphosphine
(566 mg, 2.16 mmol) and di-ferr-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 oC. After
addition was completed, the reaction mixture was stirred at room temperature over night.
The volatiles were removed in vacuo and the residue was freated with aqueous
triflucroacetic acid (0.4 mL of H;0 in 7.6 mL of CF;CO,H) at room temperatare 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% NH,OH) 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=7.9Hz, 1H); 6.78 (t, /= 7.3 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™).




S
To a m xture of

N-(2-{[ (2R) - 2- hydroxy-3-(1' H, 3H spi ro[ 1- benzof uran- 2, 4' -
pi peridin]-1- yl)propyl]oxy}-4-methoxyphenyl)acetam de
Wasos5/hAg4d991. 08 mmol ), tri phenyl phosphi ne (56@OTFE2®4/06 938

mmol ) and di-tert-butyl im dodicarbonate (469 ng, 2.16
mmol) in THE (5 nL) was addidd DEAD (376 ng, 2.16 mmol)

in THE (3 nmL) dropwise at 0 C. After 20 addition was
conpl eted, the reaction m xture was stirred at room
tenperature over night. The volatiles were renoved in
vacuo and the residue was treated with aqueous

Frow; thisrerassamixgire.cVd 2([8-Amino-26fl ‘HRibspiso[t -Bnaefursn-2,4'-piperidin}-
o SOFEP R e RTLSTR-RRAE ot e T B ot e

exBrplefioed by silica gel flash chromatography (0-3%
nmet hanol in dichl oronet hane, 0.2% NH4OH) to give the
5 title 25 conmpound (85 ng). 1H NMR (CD30D, 400 MHz): S
7 ?e , J= 8.8 Hz, 1H); 7.13 (d, J= 7.3 Hz, 1H); 7.05
= 7.9 Hz, 111); 6.78 (t, J= 7.3 Hz, 1H); 6.67 (d,

Ngz: é[@% idAmJﬁdrl)s 4)1;6{@9 gﬁlo[l%engof@ra.ﬁléﬂ —élﬁendm@—lflﬂ));{rg%rlgoiy}—tl-

hycitmﬁypb&ﬂma@targrdvbﬁﬁmﬂwoaﬁrq}ate)s‘sm (s, 3H); 3.40 (m 1H);
.01 (s, 2H); 2.78-2.48 (m 61-); 2.15 (s, 311); 1.94
(m 2H); 1.84 (m 2H). APCI-MB: mz 426(MH). WD
0 THORd (i6d4R% PGOTUtHRAA (DI 1LF32-andho-Br@IH, s Hispir[@athbsTiran-2,4'"-

pi@%ﬁ%@l}fhﬂﬁp@l loxy(}14-methaxyphepyaceggideos ur an- 2, 4' - pi peri di
I
oAb T IS ASHELA7EE, 6BITT o

mb (@ mnfol) élﬁ@}y ﬁd&rmntmgéi} dtthosphatd: Afer the kddition was completed the
b f i di 1 I -
ol R R TSNP SHEEanr G GOt & A AR hOR] w3t 4k flpwhoand
15 sh@%vfﬁo%%éﬁ&ﬁa‘t WAESD) 2631%5{&% Ofhe¥folatiles were rer?oved in yacpo and the

2-amno-3-(1 H'spirol 1- benzof uran-

repidyeewasddisgolveld'is ye}hanad(§ Injlgxgincentrattdraox yogis NTJOH Cletmbrivde
NEX I AN NERTR T -
byHPIME Y1 Oiﬁﬁl%rac&bﬁﬂﬁ% HWwalrespberfco)is %Meﬁﬁe R i RndBsS

conpl et ed
mg).

20
"H-NMR (CD10D, 400 MHz): § 7.27 (d, J= 8.6 Hz, 1H); 7.17 (d, J= 7.3 Hz, 1H); 7.08 (,
J=17.6 Hz, 1H); 6.84 (t, /=73 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); 435 (dd, /= 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).

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

Example 7 _
N-(2-{[(285)-2-(Acetylamino)-3-(5-fluoro-1'H,3H-spiro[ 1 -benzofuran-2,4"-piperidin]-1'-
yl)propyljoxy}-4-methoxyphenyl)acetamide

30

To a solution of N-(2-{{(25)-2-amino-3-(5-fluoro-1'H,3H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)propyljoxy}-4-methoxyphenyl)acetamide (13 mg, 0.029 mmol) in THF
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reaction mxture was stirred at 0 C for 3.5 hours,

nmet hanol (2 n3L) was added slowy and is stirring was
continued at 0 C for 20 mnutes.. The volatiles were
WeRHsaeIPh vacuo and the residue was di ssol ved/SE004/001938
met hanol (5 nmL), concentrated aqueous NHACH (1 nlL) was
added and after 5 minutes th&volatiles were renoved in
vacuo and the residue was purified by HPLC (10-55%
acetonitrile in water, 0.1% CF3CO2H) to give the title
(LHmb) wie adevea pyﬁﬂhle (ae mlb]-fb!l‘l/dﬂve(dﬂﬁi)@&aw Al §0.15mi) a?na the
(d, J= 8.6 1H); J=7.3 Hz, 111 7.08
myxiurg Vas ﬁErreti phroom temmr@tureafer % hourpyThen 0)5 mb. KD was adﬂle:d scthe

rr{igture]\{fgs Stlg' ggt \%) %ﬂ tg[ﬁ‘p%éége%i601@%6861.@6"&%%?@‘”?& aemg\ae% in

vicu8 and %—QVdﬁbratedlﬁth tcﬂu&l@ THS residtlle; waz- ﬁﬁoﬁre@@n ﬁ]@ﬁha&'ﬂ)@‘ mL) and
25 APCI - M5:

2.16 :
' ﬁm&l@st;zd to 14 by add1t(10n of aqueous 3M NaOH. The volatﬂes were removed in

304 BT AR 0k B o LRt 18 7 Sl

mﬁmm@@nyme%wmﬂj mrgmketha ftld ébnﬁpo‘ilﬁh g@
of N-(2-{[(2S)-2-am no-3-(5-fluoro-1 H-splro[l benzof u
ran-2, 4' -

AR el oY MBS R B BB PSSR, e
69@&155213@4-‘/40@196302(;@% sg %dcﬁ JeD6 \EB@Hgdmadmy @ndm)? 18 @d,s=

h
4 g%élﬁ@ iRst-8% .@c‘r dd= adl, Pé&ia ﬂHﬂsﬁe’S%(SuﬁH),f 90 @ aHmrzs’m 2.52 (m,

: d & ture was stirred
6ﬁ?%roo I_QLZ g%\g?@ Por&g‘(ﬁg‘i n'u[lglg’. he vol atiles were
Ai[’élii@/!&dn/zn%@\ﬂ(ﬂ)o and co-evaporated with tol uene. The

resi due was di ssolved in nethanol (3 nL) and s pH was
adjusted to 14 by addition of aqueous 3M NaCH. The
EX@hfib k! es were renopved in vacuo and the residue was
puritied by silica gel flash chromatography (0-1.5%
Nnﬁt—[ﬁahmiml-h(S dlloﬂmkbﬂﬁﬁiesﬂmﬁbber@oﬂ%nW'%eﬂcﬁn m'%pfdpﬁxy
title_co é n’ggl H NVR_( CD30D, 400 I\/Hz)

g bighttiflyor

8@96@% J= 2.6, 8.3 Hz, 1H)

After flash chromatography on silica gel (from Example 1, step IV) this compound was
purified by HPLC (10-65% CH;3;CN in H0, 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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6.77 (m 111); 6.64-6.59 (m 2H); 6.50 (dd, J= 2.6, 8.8
Hz, 111); 4.47 (m 114); 4.10 (dd, J= 4.3, 9.6 Hz,
114); 4.05 (dd, J = 5.7, 9.6 Hz, 114); 3.78 (s, 3H);

VB0 QOSEA92H) ; 2. 74-2.52 (m  6H); 2.16 (s, 3HCI/SE2@12/0¢1938
3H; 1.93 (m 2H); 1.81 (m 2H). APCI-MS: niz 486(M1").
15 Exanple 8 N 37

{2-[3- Am no-2-(5-chloro-1'"H, 3Hspiro[ 1- benzofuran-2,4' -p
i peridin]-1"-yl)propoxy] -4- nethoxyphenyl} acetam de

Ahelsaliacsg Icféfgﬂ%@s?%@xng% eg%ﬁﬂhls g%hm\f;l; (Eﬁfﬁtsﬂg{gﬁ%h}y sfap W)Swas

p@tfieduyiHP el (17 09RICELCNDinéHh @, CHSCRFIGOHD A, glve 196
ive the title conpound (95 ng). 'H NVR (CD30D, 400
(1|9FE§% S7.28 (d, J= 8.7 Hz, 1H); 7.14 (m 1H); 7.04 (dd,
J= 2.2, 85 H, 1H): 6.71-6.66 (m 2H): 6.57 (dd, J=
2.5, 8.7 Hz, 111); 4.34 (d, J= 5.0 Hz, 2H); 25 3.79 (s,

II-EH%%R’\BCB@DMOO]MHZ) B A0 (31, 24 a(m%,am'i\)/s 6. :9%1{&1 ,7.=927(812 HEHH);
6%,.7@((;1, gﬂi(p) 69-6.64 (m, 2“?{) 6.57 (dd J=2.6, 8.7 Hz, 1H); 43(44 2@ (m, 2H);

s Myl oo agi(Fa8 oy gk Rl A RTSAL AT
4R).s(trifl uor oacet ate) 11 --7 V\D 2005/ 061499

AE&F&&EZOO /$ 8 37 After flash chromatography on
compound, (from Exanple 3, step IV) was

purlfled by HPLC (10-70% CH3CN in H20, 0.1% CF3CO2H) to
give the title conpound (16 rTg) s 'H NWVR (CD30D, 400
Exdrmile 1& 7. 30 (d, J-86Hz 6.92 (dd, J-27 82

L 1H) 6,82 64 (m 211);
J‘%a[?" -IDQTQGU%?’S{' f’LﬁanB,u@Az %—m@r@ﬂrﬂ I'-yDpsopoxy]: 482 (s,
mdthdy h%nﬁgac@mniéé’ﬂls(z Qo%oéc@ﬁate?"') 3.08-2.79 (m 613);

5 138 BH): 2.07-2.84 (m AH). APCI-NB: mz 444(NH).
After flash chromatography on silica gel this compound, (from Example 5, step III), was
purified by HPLC (10-65% CH3CN in HyO, 0.1% CFsCO,H) to give the title compound
(55 mg).

'H-NMR (CD;OD, 400 MHz): § 7.30 (d,/=8.7 He, 1H); 7.15(d, /= 7.2 Hz, 1H); 7.07 (1,
J=7.4Hz, 1H); 6.81 (t,J=7.3 Hz, 1H); 6.71 (d, /= 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: mv/z 426(MH").

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

Step I
N-(2-Hydroxyphenyljurea
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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10 Exanpl e 10
N-{2-[3-Am no-2- (1" H, 3Hspiro[ 1- benzof uran- 2, 4' - pi peri di
n]-1'-yl)propoxy] -4- met hoxyphenyl } acetam de
V¥ 205/06189%u0r oacet ate) is After flash chromat FGTHERENGNI38
silica gel this conmpound, (from Exanple 5, step I11),
was purified by HPLC (10-6538 CH3CN in H20, 0.1%
CF3C2H) to give the title conpound (55 ng). 'H NWR
(CD30D, 400 MHz): S 7.30 (d, J=8.7 Hz, 1H); 7.15 (d, J=
mﬁ:o@ 1h|ZI201(B|)mL)7‘w£b7ad(1Ed witR Qigdrousd sﬁnirg at rdd:ﬂ)&m;ﬁ’rﬁﬂ:e( Aftedadition
Hz, 1H); 6.71 (d, J= 7.9 Hz, 1H); 6.68 (d, J= 2.6
Wp.fzconmlgted the rezptip @gnxtyfg wasestirrgd at nopm temparature ayer pight. Iy ;

oot g ﬁpzmd%g@@ag@h e A%e 2ol vabqlccid o give e
subREle MdBipotthd (M2E(MH ). 25 Exanple 11 '
N-{2-]3- Am no- 2-(5-chloro-1'H, 3H spiro[ 1- benzofuran 2,4

-pi peridin]-1"- yl)propoxy] phenyl }urea

AR ISR A9F B 5 o 8 P R R B

119 6e80Us 64 eh, 114. ; b2 snbdyy. then  ammoni um acet ate was
added unt1 | ecane 5, potasiumisocyanate (892 ng,

AI@.IMSLID/Z\I@ / 061499 -PCT/ SE2004/ 001938 38 mMml) in
H20 (3 nmL) was added with vigorous stiring at room
tenperature. After addition was conpleted the reaction

Stféi)H ure was stirred at roomtenperature over night. The

rem}g)ltate was filtered off, washed with water and the

2€20r Quran-Jnbnetinydnbeayl g gi ve the sub-title

T PHgHR o g gm oy b OSBRGS0 Wby odftsdues
(699 8k, @.05dmibiNand thiphefylpRosphine $1.02k) 4.0 mmol) in THF (10 mL) was
dropwise added DEAD (697 mg, 4.0 mmol) in THF (3 mL) at room temperature. After

addition was completed the reaction mixture was stirred at room temperature over night.
The volatiles were removed in vacuo and the residue was purified by silica gel flash

chromatography (0-80% ethyl acetate in petroleum spirit) to give sub-title compound (336
mg).

'H-NMR (DMSO-dg, 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 I

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

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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APCI-M5: mz 153(MN. to Step Il N {2-

[ (2R) - Oxi ran- 2-yl met hoxy] phenyl ) urea To a m xture of
(2S) - oxi ran-2-yl net hanol (296 ng, 4.0 nmol),

WO 08s/degedwoxyphenyl )urea (609 ng, 4.0 mol ) BOTISE2004/001938
tri phenyl phosphine (1.05 g, 4.0 mmol) in THE (10 nL) was
dropw se added DEAD (697 ng,394.0 mmol ) in THE (3 nlL) at
roomtenperature. After 15 addition was conpleted the
reaction mxture was stirred at roomtenperature over

'HOUY oD, DIF 408 Mk 89 J99%L 1 a“Pfg’ct:@n hPVAEHRaAPd AN 4 1

resi pUr By *sr I [ formt dgrap

1H)07.80% 8%t (y BH@C@@@(deJHa pﬁkrn{)f;w 1B Si6r (i, )1Hy aL.Op (44, J=3.8, 9 9
Sub-title compound (336 ng

HZVIHH) 4@@%8 (ﬁr&\ 9Pz, 18R i@;zﬂ}l)ﬂsﬁz @)%éﬂ(ilﬁﬂ)ih?‘*(ls.@é),wﬁi

6.24 (br.s, 2H): 4.37 (dd, J= 2.5, 11.7 Hz,
01‘1%” 3.89 (dd, J= 6.6, 11.7 Hz, 1H): 3.38 (m |H): 2.87
ARCLME=nfs BHRATILL); 2.75 (dd, J= 2.7, 5.0 Hz, 1H). Step
11 25

N-(2-{[(2R)-3-(5-Chloro-1"H, 3H spi ro[ 1- benzofuran-2,4' -p

i idin]-1"-yl)-2- hydroxypropyl]oxy}phenyl)urea A
Stﬁfﬁ% ure of

Nﬁ2-$3”AQﬁ1ﬁoQ'-‘f5%hldr@Il¥f@EQéﬁﬁ[lltb%ﬁz&u&n 24 pijetidinhel (161 ny,
YIIPZOHOQCS!]R)IFH@&}Lﬁ%bli(hyﬂlmﬁ‘?ﬂ‘?étﬁw phenyl }urea (150 ng, 0.72

T (}_]fbﬁl} 'e.?:)ﬁ Z\ﬁ-@g{tg)t}i)lgigngﬂor%% 35t gBﬁdbeﬁEofﬁl%ng & ?)%%eﬁchn] 1'-yl)-

wWer e r enov n vacuo and

-nﬁﬁbﬁy@opw}axmhmm)uﬂaq@@mgm 43T mngé), triphesfiphosphine (173 mg,

chrorrat ograp 2%, met hanol i n di chl oronet 2%

oA -t byl 1SSt S5 CIZBRA 38 THB 1 ) was

GBETPAD SR MR A e i v
Coiilﬁ;ﬂe:té‘tk thzesrkid)tifg?mﬁﬁhﬁﬁwﬁtﬁsnmd aBidpm temﬁﬁai(unh ovdrnight The volatiles

wefe GRnq W in yacug, aﬂéﬂ@ iqfie Wafljﬁegt g Vﬁ%‘ 3gucous Fﬁﬂuogoafgtu‘zacg%(o 2
m%g’g PE}Q)D} 3]3 @? gg ﬁﬁﬁfﬂ)ﬂ) atrdith tefffbrafid for 920 ARk ted Bhe Fhtiles

were removed in vacuo and the residue was purified by HPLC (10-70% CH,CN in H,O,
0.1% CF3CO,H) to give the title compound (10 mg).

'H-NMR (CD30D, 400 MHz): & 7.63 (m, 1H); 7.17-6.95 (m, SH); 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, SH); 2.02 (m, 4H).
APCI-MS: m/z 431(MH").

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

Step I
N-(2-{[(2R)-3-(5-Fluoro-1'H,3 H-spiro[1-benzofuran-2,4"-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}phenyljurea
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It
N—{2-[3-An1no-2-(5-ch|oro-l‘H,SFLspiro[l-benzofuran-2,4‘
-piperidin]-I"'- yl)propoxy] phenyl}urea
bi s(trifluoroacetate) to To a m xture of

WiQ J095/060499R) - 3- (5- chl or 0- 1' H, 3H spi r o] 1- benz oPGF/EFR004/ 1238
iperidin]-1'-yl)- 2-hydroxypropyl]oxy}phenyl)urea (190
nmg, 0.439 mmol ), triphenyl pd8sphine (173 ny, O0.658
nmol ) and di-tert-butyl imdodicarbonate (143 ng, 0.658
mmol) in THE (3 nL) was added DEAD (115 ng, 0.658 mol)

5-fhibrd-BE-dp2rofll-bertho fpi-3,8’ -plpeidifiz] (£82 @, BRI mmotyandaé- {2-[(2R)-
l'eted, the reaction m xt was, stirred at room
oxtr@ggydmctbpw]gb@yl}my{ﬂ83 g g%mql) ipgthagol (& ml)rvesstred ptrp8

Vo‘sl/(e-:,rlfJ 1?1 g@r gg%g?lat&l% \gg%?frg@\%dtlﬁ Q?éuﬁ %%er}eﬁ@}ég@%@unfﬁed by silica

ge 3G BIdmAbgrasIN0I R RR ahslie dichlorafethdne 0. 2% NHIGH) to give the
volatiles were renoved in vacuo and the resi due was

suptitle toropound (BFQ e)-10- 70% CH3CN i n H20, 0.1% CF3CO2H) to
give the title conmpound (10 ng). 20 'H NMR (CD30D, 400
I\/Hz)5763(m1H) 7.17-6.95 (m 5H); 6.68 (d, J= 8.4

3 dd,
3 R (szlbsag)ﬂ m»ﬁbﬁ%ﬁ 5(7194 %H)mi 75@-6(8méllﬂ ), @Jféﬁgrfg) 8B (
JEﬂanﬁJ8eHﬂ,ZI-25423~4 16 (m 1H); 4.10 (dd, J = 3.8, 99Hz 1H); 4.00 (dd, J=6.1,

A5k S Al s o

By kit 40 tate) Step |
N-(2 {[(2R) 3-(5-Fluoro-1'"H, 3Hspi ro[ 1- benzofuran-2,4'-p
iperidin]-1"-yl)-2- 30 bydroxypropyl]oxy}phenyl)urea WO
2005/ 061499 PCT/ SE2004/ 001938 40

S8 H| yor o- 3H-spi ro[ 1- benzof uran- 2, 4' - pi peridin] (182 ny,
N-QQ-%@-MBB)Z-@D@ud}b 4% Bﬂ%ﬁ}o[bbenzofuran-z 4'-piperidin]-1'-

oxi ran-2-yl met hox&nghenyl urea (183 ng, 0.88 mmol) in
Ylﬂmw]Ph(flﬂlhﬂl}?ahﬁ warpgcg@tedt 88 C over night. The

T(;}/)% %ni%%tiulge 6\)’\@; ?[l(ﬁlg t/Se ﬂ'lldrp]l\g@%ﬁ %H Bﬁategfc% s E ﬁglﬁ@ﬂam] -1-yl)-
2- H?dr?ﬁb?&pﬂ]ﬁ:xﬂ}%iﬁ%ﬂ!@%b@ﬁg, 008 ﬂﬁhdm-lcﬁ@ibenylph@aphme (189 mg,
0.72 gunolkandidiggers- ’pu@@mdghca[r'ﬁqna@ﬂ;e g, écgsmolhlﬂ)%) was
o pEal s ng 07 bl WEF S Bty fridd dho " headilichths

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 CF;CO,H) at room temperature for 20 minutes. The volatiles
were removed in vacuo and the residue was purified by HPLC (10-70% CH;CN in HO,
0.1% CF;CO.H) to give the title compound (15 mg).

'H-NMR (CD;OD, 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 (1, 3H); 3.17-2.78 (m, 5H);
2.07-1.88 (m, 4H).

APCI-MS: m/z 415(MH").

Example 13
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I
9.9 Hz, 1H); 3.02 (s, 2H); 2.78-2.55 (m 6H); 1.93 (m
2H; 1.83 (m 2H). io APCI-MS: nfz 416ttvtH ). Step I
N-

w@2op3eemono- 2- (5-f 1 uoro- 1' H, 3H spi r o[ 1- benzofar/anzod4/eb193p
i peridin]-1"- yl)propoxy] phenyl }urea
bi s(trifluoroacetate) is To4a m xture
of N-(2-([(2R)-3-(5-fluoro-1"'H, 3H spi ro[ 1- benzof uran- 2, 4'
-piperidin]-1"-yl)- 2-hydroxypropyl]oxy}phenyl)urea (200
oy A1yl i 1 ' : in]Qu 4.
e R e e e D L
hytrox¥bikeny3 acdtymide srifhanickedta®E#l) (125 ng, 0.72 mmmol ) in THE
(2 m) dropwise at 0 C After addition was conpleted,
the reaction mxture was stirred at roomtenperature
StQVE" ni ght. The volatiles 20 were renoved in vacuo and
e residue was treated with aqueous trifluoroacetic

(185192, DiBydrotyphtnHRManonedo@mel. of CF3C2H) at room
SEE OO O TIEN TR
4R b P 0 it et ng

mibufds FPhe radetipn mixthfe washhirredgt 2bin terbp@ature(awer dight, p&tieigned
dd, J=.2.6, 8. o lH) ; 6.78 (in, 111):..6.6 =
beiwean effiypaggite @4? Iﬁf&.%hf@r%aal& layer Was gyas .“?thrE‘,zé Pﬂ\f gZM 28
resbelvelyIThe bty resPud Wal Featetith Bhd/ evipdtediiRvacuo to
aqégﬁu;sjfwzl.r pefive m AL APCI-NB, mz 415(MY. 30
yifidamdie stRi-boliileF005WRISH 429 treutT it 6buing @ad d'n eyaporaipd in
2-[2- Chl gr o- 3-.{15- chl or 8% 3Hs itr 0,.
vagug, e e SrR-Stia compRindi(yp § a5 W@H 581 8poxy] - 4-
hydr oxyphenyl } acetam de trifluoroacetate (salt) Step | 5
(12)-1-(2, 4- D hydr oxyphenyl ) et hanone oxi ne
ARCT-MIS4 a1k b phenyl) et hanone (4.5 g, 29.6 mmol) was
Stg:}l:m ﬁsol ved in pyridine (17 nL).
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 NaHCO; 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): 8 9.68 (br.s, 1H); 7.38 (d, J=8.5 Hz, 1H); 6.94 (d, /=
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 I11

2-Methyl-1,3-benzoxazol-6-yl acetate

A slurry of 2-methyl-1,3-benzoxazol-6-of (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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Hydr oxyl am ne hydrochloride (2.1 g, 29.6 mmol) was added
in small portions over 10 mnutes. The reaction m xture
was stirred at roomtenperature over night, partitioned
WEEI00EeM4%8t hyl acetate and H20. The organi ¢ | BGEPEINBHE001938
washed with H20 and 0.2 M 10 aqueous HCl respectively.
The oily residue was treatedi2with H20, evaporated in
vacuo to yield a white seni-solid residue which was
treated with tol uene and then evaporated in vacuo to
coﬁig\l&ed A8 rédBod mintereGARRAREdAtdoB t@ﬂpe&ﬁur@ owéxl i ghts pirtitioned
MS: mz 168(M+). is Step U
bepw tentetipl aget@le buhwalvn AdE oeaic layps was 4k BEr Nar¥OamBitered and

TR b e PRI 2 e

acetonitrile (65 nm) was added phosphor ous oxychl ori de
(5.6 n., 60.3 mml) dropw se. The tenperature was not

}thm@ -0 48 EE): &'065:((&.1 Ut &selH)eadﬁu(deDAﬂiéan(s 3H);

stirring at roomtenperature the yellow slurry was
Z'B%Eﬁﬁé]é)l nto a m xture of aqueous NaHCO3 and ice. The
resulting precipitate was filtered off and dried to
give the sub-title conpound (6.3 g). 'H NVR (DMSO d5,
SpOvVMHz): 8 9.68 (br.s, 1H); 7.38 (d, J= 8.5 Hz, 1H);

94 (d, © 6.74 (dd, J= 8.5, 2.2 Hz,
4-ghgetylae g‘@@%@wpheﬂgﬁﬂ“ i 2 15(()(M—|) Step Il1
T?ra%lhhaﬂ ot*z Riethonz gmméom.ymah@t@ o§g 3. §hkh{d1}’mquF 100

2-met hyl - 1", 3-bénzoxazol - 6- ol in TH

mmsmm)e wﬁasﬂwoacsuc agid/watpr ¢ é:lhdlotmlubwwﬁdém‘ rTéi)e(rqaptlgn pixture

s _adde p b

Wi ap oo GRRee i s Bl Pahal b fleyRiEOPt 0 bl yas
aRRALTIRNSix N (vas exaeidict vath ofad aNﬁta QRR4 06&4\%804, filtered and
PCT/ SE20041001938 42 conpl et ed the reaction mxture was
cacentrated intvarusdmetusrsplrtitle gpmpd (4-Aigypt 2 cpe? PiodPgined

bet ween ethyl acetate and water. The organic layer was
dried over Na2SO4, filtered and concentrated in vacuo
S{cg\gl ve sub title corrpound (8 2 g). 5 1HNWR (DVSO de,

6 7.65 (d, 1H); (s, IH; 7.15 (d, 1H);
41a®g(1(1:gmo)331)[ (2S)- ox1ran—2-ylmethoxy]phenyl acetate

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,CO; ((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,SO4, filtered and concentrated in vacuo to give a yellow dil which was
suspended in methanol/diethyl ether. The precipitate was filtered off and dried to give the
sub-title compound (296 mg).

'H-NMR (CDCl;, 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 (5, 1H); 2.80 (m, 1H); 2.25 (s, 3H); 2.20 (5, 3H).

Step VI
N-(2-{[(25)-3-(5-Chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4"-piperidin]-1'-yl)-2-
hydroxypropy!]oxy}-4-hydroxyphenyl)acetamide
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2.24 (s, 311). Step IV 4-(Acetyl am no) - 3-hydr oxyphenyl
acetate to To a solution of 2-nethyl-I|, 3-benzoxazol - 6-yl
acetate (5.05 g, 28.8 mmol) in THE (100 nli) a mxture
WiF 2005/66f14990r oaceti ¢ acid/water (4 ni/ 10 nli) weET/SERde4i001938
The reaction mxture was stirred at roomtenperature
for 16 hours, saturated aquegus NaHCO3 (150 nlL) was
added. The m xture was extracted with ethyl acetate,
dried over Na2SO4, filtered and concentrated in vacuo

5-fi‘glogit-gzg’—%Hg[ltﬁén&&uﬁﬂfﬂglﬂﬁ%rﬁﬂxe?(ﬁf 53Rg,3 ShHf Aaaduct .

(ae”e‘t;(lm&toy-Ba[(ﬁS){m)(ir&i—B{yhﬁ&thoxgi]p]mnyQ&Cyhm(ﬁ%mg] bB@mydl) in ethanol
acetate A mix

( aelor et ot éﬂg Carp H?Hfﬁ) B(Vﬁgﬁ)ﬂeéﬁef @ w@?e%d the
rofal B HIETEEDT SHich B0Vt b CelBranty | pg}%?%%?%“ﬁbnﬁizf?g

dicHldrowmehant,i0 2% WHRO K piorpitectp ertatitly empoend (30ghhg). The

reaction m xture was partitioned between ethyl acetatwe
and water. The-organic |ayer was dried over Na2SO4,

' ' YAl4 VA

R GO MRS T R S T S Ry VA 23,
8. EJE%CLH) |T6865€(dvxﬂi$ 8f5i Hid, &H@pls 48 (d, aﬁdz ﬁHKI S %:3% (i Ji}ﬂaﬁ 8.7 Hz,

sub-title co '
5 e BB 92 1l A2 st PR AR ggfn%a,]“% 302

t 2.80

(s,}%y 227%2§% éﬁ”@{ﬁ 148, gﬁ? (1783 (#;'DZH) 2 @48(4”2113 (m
APEL-R4Y: [11(/234?(3@*5 Chl or o- H 3H- spi ro[l benzofuran-2,4' -p

iperidinl-1'-yl)-2-

hydr oxypr opyl ] oxy} - 4- hydr oxyphenyl )acetanide |1 WO
S@Q@ 061499 PCT/ SE2004/ 001938 43

or o- 3Hspi ro[ 1- benzof uran- 2, 4' - pi peri di nej 8335 5
NNQ> [ZJCIﬂoanﬁ)(S)-clﬂmd -14H, 3H—sp1ro[1-benzof|.1ran-2 4'-piperidin]-1'-yl)propoxy]-4-

acet 8)-oxira | net ho henyl acetate
S R o ! o e

To a solution of oxalyl chloride (22 mg, 0.173 mmol) in dichloromethane (1 mL) was
added a solution of DMSO (26 mg, 0.332 mmol} in dichloromethane (0.5 mL) slowly at -
78 °C. After 10 minutes a solution of N-(2-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-
2 4'-piperidin]-1'-yl)-2-hydroxypropylJoxy} -4-hydroxyphenyl)acetamide (25 mg, 0.056
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,SO,, filtered and concentrated in vacuo. The residue was purified by HPLC (10-70%
CH;CN in H,0, 0.1% CFsCO,H) to give the title compound as a byproduct (2 mg).

'H-NMR (CD,0D, 400 MHz): § 7.32 (d, J=8.7 Hz, 1H); 7.15 (s, 1H); 7.06 (dd, /=2.2,
8.5 Hz, 1H); 6.68 (d, J= 8.5 Hz, 1H); 6.51 {d, J= 2.5 Hz, lH); 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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(3 nm) was stirred at 80 C for 24 hours. The vol atiles
were renoved in vacuo and the residue was purified by
silica gel flash chronmatography (0-3% nethanol in 5
WD Wade#tet hane, 0. 290NH40H) to give the sub- PCT/BE004/001938
conmpound (302 ng). 'H NVR (CD30D, 400 MHz): S 7.57 (d,
J=8.7 Hz, 1H); 7.14 (s, 1H44 7.04 (dd, J= 2.3, 8.5 Hz,
1H); 6.65 (d, J= 8.5 Hz, 1H); 6.48 (d, J= 2.5 Hz, 1H);
6.36 (dd, J= 2.6, 8.7 Hz, 1H); 4.20-4.13 (m 1H); 4.05
(dd, J= 3.4, 9.8 Hz, 1H); 3.93 (dd, J= 6.2, 9.8 Hz, 1H);
302 to (s, 2H); 2.77-2.55 (m 6H); 2.14 (s, 3H); 1.93
1.84 (m 2H). APCI-Ms: mlz 447(MH ). Step VI

N 2-6%-6%1@}9 ‘I?B%ﬁ:; Bﬁhtb é}ﬁmﬁ FrRalIh s hgogsl Lan- 2. 4
m&ﬁ@iﬁhum?miahﬁ&@mﬂum@ce&dtw uoroacetate (salt) To a
sol uti on of oxalyl chloride (22 ng, 0.173 mmol) in

di chl oronet hane (1 nL) was added a sol ution of DVMSO (26
Sngl 0.332 mmol ) in dichloronethane (0.5 nL) slowy at -
®Blc After 10 minutes a sol ution of

M Sﬁﬂyﬁfo&?pﬁopgxﬁ)& G Bine% gﬂn&n}}'ﬂla%daﬁﬁkfo[l benzof uran 20
pi peridin]-1"- hydr oxypr opyl ] oxy} - 4- hydr oxyphe
Thywy.ac‘tamand GugrSactpn 10 ERBple Arivb) 1 36 ANEHACHEDE Fors
(0.5 nmL) was added slowy. After 25 m nutes a sol ution
of diethylam nosulfur trifluoride (DAST) (0.1 nL) in

'iNgAk QeDURL BeDaHS): 3 91 (cwa& B@dﬁﬂ 1}@1 Q‘@S){bﬁsﬂq}l)hﬁ 48 (1:11 2H);

reaction mxture was stirred 4 hours, Et3N
42D (@, H)) 3084dddbed.9, aadzfl Hyr3. %4 &mri&rf)eé 78:&;BHa92 bafsh3Hkd 29
r V, the reaction m xture was diluted by 25
(daz%%tfgﬁa:ﬂ%'di chl oronmet hane (5 L), washed with water.
APOEME: G@PR4oMVAYEr was dried over Na2SO4, filtered and
concentrated i n vacuo. The residue was purified by HPLC
(10-70% CH3CN in H20, 0.1% CF3CO2H) to give the title
Sco ound as a byproduct (2 ng). 'H NWR (CD30D, 400
: §7.32 (d, J=8.7 Hz, 1H); 7.15 (s, 1H); 7.06 (dd,

)@ [2. QCtﬁ&osl'ﬁ 3!5'23 irb berﬁoﬁ&n@%l' rRirfy- 1M prbphiy]&h- 51
N{’i ( p (@41 (dd, J-p%pe uE] Hg:)p bb)ﬂ') 4.54
m@thnx:@henﬂ)acetang@e(d J=5 Hz, 2H): 3. 24 2 83 (m 8H);

52t R hinchy 2ot e S 02 0 043D s Wt

in dichloromethane (3 mL), cooled to O OC and Et;N (0.076 mL, 0.547 mmol) was added
followed by methanesulfonyl chloride (52 mg, 0.456 mmol). The reaction mixture was
stired at 0 °C for 2 hours, diluted by addition of dichloromethane (20 mL), washed
successively with saturated aqueous NaHCO; and HzO. 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;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, /=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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I
N-{2-[2-(5-Chloro-1'H, 3H spi ro[ 1- benzof uran- 2, 4' - pi perid
in]-1"-yl)propoxy]-4- nethoxyphenyl } acet am de
trifluoroacetate 5 Step |

WO J0Bs/§624Mly dr oxypr opoxy) - 4- met hoxyphenyl | acet aaT/dE2004/601 538
was obtained during reaction in Exanple 3, Step Il, as a
byproduct (204 ng). to 'H NMR (CDC13, 400 MHz): 5 8.02
(d, J= 8.6 Hz, 1H); 7.85 (br.s, 1H); 6.48 (m 2H); 4.22
(m 1H); 3.98 (dd, J= 2.9, 9.9 Hz, 1H); 3.84 (m 1H);

1}%2 36 K/&éi J@"ﬂ 4, 1% 21’5'11(&1), 3'3')5(dd1j2=98 6 (1@;2 Hz 1@1353 b (m 6 3. 3.81 (s,

or o-
3H). Hﬁmm é[rl) 3 12 (s ZH) 245-2 17&1 41); 150 (d J 70Hz 3).

M@i 4' - pi peridin]-1'-yl)propoxy] - 4-
Al.’-@? @M}ii Qicet am de

N-[2-(2 Hydr oxypr opoxy) - 4- net hoxyphenyl ] acet am de (92
ng, 0.38 nmol) was dissolved in dichloromethane (3 L),
Exaapleel to 0 C and Et 3N (0. 076 nlL, 0:547 nmol) was added

T e
yl&aﬁ@&" hﬁtleﬂb%‘)?%w 4@5% di chl or onet hane (20 rrL)

uccéssive atur at ed aqueous NaHCO3 and
H2O. The organic Iayer was dried over Na2SO4, filtered
and concentrated in vacuo. The residue was taken in

gnganol (3 m), 5-

or o- 3Hspi ro[ 1- benzofuran-2, 4' - pi peri di ne] (85 ny,
2-AndgobenmEng- lvlkdiohdded and the 25 m xture was refl uxed for
40 h,. The reaction mxture was cooled to ro

Amenperof2onigobggene ha- dwh(%\a a%mm})eanfiéﬂév%(bon ?haw@h@m mg)

was, di ssol eth et at
in fERUTTACHD A5 674 Bt e BtmosB s T SocltoBinle, The
f
L 55, S5 AP L 0, 0 60 SR
theiBBtitled SomERdaQR ) 99%).gi ve the title conpound (35 no).
30 ' H-NI\/R(CD30D 400 MHz): 5 7.20 (m 1H); 7.18 (d, J =
8.6 Hz, 7.11 (dd, J= 2.1, 8.5 Hz, 111); 6.77 (d,

BB &wm&mm 26 B i et 440

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 K,HPO4 (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 mixiure. 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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45 1H); 4.46 (dd, J= 3.4, 12.2 Hz, 1H); 4.36 (dd, J=
8.6, 12.2 Hz, IH); 3.96 (m 1H); 3.81 (s, 3H);
3.69-3.40 (m 4H); 3.12 (s, 2H); 2.45-2.17 (m 4H); 1.50
W@20036619290 Hz, 3H). APCI-MS: nifz 445( M) . SCESEIH94/60198
5-{[(25)-2- Am no- 3-(5-fluoro-1'"H, 3H spiro[ 1- benzof uran- 2
,4' -piperidin]-1'- 46

yl ) propyl ] oxy}-2H 1, 4- benzoxazi n-3(4R)-one Step |: 10
2- Am nobenzene- 1,3-diol A m xture of

2-ni trobenzene-1,3-diol (5 g, 32.2 mmol) and 10% Pd on
charcoal (230 ng) in ethanol (100 mM) were hydrogenated
Wi th H2 at atnospheric pressure overnight. The reaction
Step Ukure was filtered t hrough celite. Ethanol was renoved

A
2'?*ﬁ%’f‘;"_ﬁ[@ff‘gﬁ‘}’?@%eﬁ%ac&ﬂﬁed 99 ARG 1) Wa? didefved in 150 ml

of 0@dqueousNK ACD):Gend itliey shlaioy pres hydtgdioet0iDfatel Skhiniad. Aftef cdoling
em%’ 126, 3 mmol| ) and K2HPO4 (8.2 g, 35.7 nmol ) in 188 m
fnedtralizationewithadMeHC! thereactiammixge atas gxtactehwith agykacgiele-
t hr ough m xture for 0.5 hour. .2: Ani nobenz -
Doy g i MeSDogb ¥ Hroraia o seleehlafindd SR BRGRRF 0S4 & overal
Sl et oacetyl chloride (0.64 m, 8.0 mmol)
ylagﬁ%g%g@%%qgﬁghe reaction mxture. After addition
was conpleted, the 25 reaction mxture was stirred at
roomtenperature for 1.5 hours. Water was renoved by
APCENSe miz V641@ (MHD-t he resi due was di ssol ved in 20% MeCH
in DCM The insoluble salt was renoved by filtration,
the sol vent was evaporated to give the subtitled
Stggmaound whi ch was used without purification in the
next step. 30 APCI-Ms: niz 202.0 (MH ). WD 2005/ 061499
MRET BERPLKt60L838ny138-(5-fluoro-1"H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-

1’-yl)-L-alanine

To a cold (ice-water bath) suspension of 5-fluoro-3 H-spiro{1-benzofuran-2,4’-piperidine]
(1.03 g, 5 mmol) and methyl N-(tert-butoxycarbonyl)-3-icdo-L-alanate (1.64 g, 5 mmol) in
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 OC 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 {lash
chromatography (0-1.5 % methanol in dichloromethane containing 0.2% ammonia) to give

the subtitle compound (1.2 g).

'H-NMR (CDCls, 400 MHz): & 6.85 (m, 1H); 6.78 (m, 1H); 6.64 (dd, J=4.2, 8.7 Hz, 1H);
5.40 (br.s, LH); 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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Step Il11: 5-Hydroxy-2H 1, 4- benzoxazi n- 3(4R) - one

2- Chl oro- N- (2, 6-di hydr oxyphenyl )acetam de (1.99 g, 9.88
mmol) was dissolved in 150 Ml 5 of 10% aqueous K2C03
wanzhosra4wol uti on was heated to 40C for 45 m mrarsg2004ba1e3s
cooling and neutralization with 2M HCO the reaction

m xture was extracted with efhyl acetate. Drying with
MySO4 and evaporation of solvent afforded crude nateri al
(0.54 g, overall vyield fromSteps Il and 11141 % . io
APCI-M5: mz 166.0 (MH). Step IV Methyl
mt‘ﬂ-l?@utﬂr[(hﬁ%(dxﬂmo-ﬂ‘fﬁ&@'ﬁpirﬂl(Mdﬂmn@‘ﬂ-piﬂeﬁﬂi@ﬂf—yb{l I
-benzofuran-2, 4" -pip eridin]- 1'-yl)-L-alanine is To a

(hzzénoay@p@él)vthﬂ&qarwam suspension of
T%a s@sp%ﬁpgcl)rf’ 'ﬁﬁﬁ%’}hry? iy Ifnlrjnro?)nm2I‘I-ﬂ-T (18' g z%' 4488 2 gojtﬁtpo% of

e M ORI TRk SE 1 SRRl B 28 erian 1 -
IR Agnig)( 160g, 293 mmotyrin THF (A\ﬁ trelr) ag0 8C effter thohddiicnvayas

obt ai ned, the reaction mxture was kept at 5 C for 48 b.
comipdeted, stiving wisl contiried iy 0 o fartd I thesrat mcmtempsw@trh QV\@‘ negxt) The

RO RATITENES LSRR P féﬂ?& P e pdiepba NG sheloR 15
mir)fgwﬁ d%#dg%v@*c 1f]?%}rlgiel’nltel%ehrz%lﬁczlgc:ont al ni ng Br@%?/d ‘édrrtlgrggﬁyg éactf'

T denbifidtor 5@& {alybrewasongebedatith ilva%r gDo mﬂ.)‘FdNbﬂ?o(rmgo.;, 4Ored
MHz): S 6. 1;678% H; 6.64 (dd, J= 4.
argl. cpnetntrated) T The rzs;dge wes gusified, ymll}:a gel fbgh chyomatograghy (@1 P&

%gmﬁzapw%q’om%ﬁ@gz Héfal & 8(9 2‘/%\ :{1}@) ti)ng%" 1@59 W&Pr%ndz(lj_% mg).

Step V WO 2005/ 061499 PCT/ SE2004/ 001938 47 tert- But yl
[(15)-2-(5-fluoro-1"H, 3Hspiro[ 1- benzof uran-2, 4' - pi peri d
"H-NMR (€P5 0P 1400 V). M%&ﬂyﬂﬂ)ﬁ& ny (th, 18, b.6ar@d,of T412198 7 He,
suspension of LiBH4 (77 ng, 3.51 mmlle in THEé
161 8. BdasdHy 326 (m.i2dh; 360 (s, 2H) 2.68 (br.s, 4H); 2.50 (m, 2H); 1. 94 (m 2H);
1.82 (m, 2H); 1.48 (s, SH).

APCI-MS: m/z 381 (MH").

Step VI

(25)-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 tert-butyl [(18)-2-(5-fluoro-1'H,3H-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.
NaHCO; (1 M, 30 ml), and dried over Na;S0s. 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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met hyl N-(tert-butoxycarbonyl)-3-(5-fluoro-1"H 3H-spiro

[ 1-benzofuran-2,4' -piperidin]-1'"- 5 yl)-L-alanine (1.2

g, 2.93 mol) in THE (15 nL) at 0 C. After the addition
Wayigaipoet ed, stirring was conti nued at 0 CPCBISE20#()01938
then at roomtenperature over night. The reaction

m xture was cool ed again to 48 C, and a saturated aqueous
NHACI solution (15 nl) was added slowy. After 1 h, the
reaction mxture was extracted with ethyl acetate. The
conbi ned organic | ayer was washed with water (10 niL),
I-HNMRI (400avIH"aCBOL): |817t3e(meéIHi<83éhc82:bﬁn,élﬁ)r £:1:1:Y) A =F|'8é)HZ 1H),

15Tt B €8 a8, 85kl 2 L BB,
RS G SR i,

3.78 1H); 3.56 2H) ;
3b¢g902ﬁf,2416»2—f) 2 68 (b S, 4H); 2.(?0 (inn 2H) ; (1.m94 (Hi)n,
2H); 15 1.82 (m 2H); 1.48 (s, 9H. APCI-Ms: nmfz 381
(MH). Step VI

Step 2-[(tert-butoxycarbonyl)am no]-3-(5-fluoro-1'"H 3HS

s31GRt7 oo areditf b Rl Rl a wind BT
YIP Egsslﬂii‘y{'ZH-l 4-benzoxazin-3(4H)-one

5-fl’'uoro-1"H, 3F spiro[ 1- benzof uran- 2, 4'

Annmﬁm off (r2]S3 p- [(mﬁr%um&tWMKWMK‘ﬁémyd -] Haﬂrfﬁalvmd[bbé%ﬁnan-
in_ DCM ( was_ added triethyl am ne

2,?1%29311@1] -1 YDPIQ*ﬁYbﬁjmﬁﬁh%“ﬁ? fen%e Wa?smsdblf’e@moa HydroxyH-

1)%bfsol ut | 41% mﬁ?t [ okaellazen %@gﬁgﬁ%or mg% &F%q%%

D‘MP’ 2r v@ats srréd hiQboth téhl driigfR f@xl ionetheh SeVairt Yral jonned

ture and sti rred overnight. Then the reaction
watmne:w@s) mbahe drater (30 mBfand tieS@yerk Wesnapagted. TeHOERI| lhyer
M 30 nml), and dried over Na2SO4. The sol vent was _ )
weagwashed Withpuater, aed e selvent yvas ErQge 148G THE resdps avaggissaived in

2, , i ch d i h
Tﬁar@%“’?/%@w%%?zl“@i s s Sirp et woag Wimastis for 1y Then
tgiiedAEh RrNto aifialvalt et Bcdtate (30 mblind Reshid wit ag NAHCO,
(111vn 30 &P The s@LvEr& v(emretﬁcH)ed i §acAh¢ rhdidud puBfict] by RLEX10-40%,

1 4.40 2
CB,GY 10 82036 6.2 N S e carmpanidhy me, 21 90 (1 o

'H-NMR (CD;OD, 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,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-

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

Step I:
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H
3.07 (s, 2H), 2.16 (s, 4H), 1.41 (s, 9H) s Step VIl 5- {
[(2S)-2-Am no-3-(5-fluoro-1'H, 3Hspiro [ 1-b
enzofuran-2,4' -piperidin]-I"-

WO 2005/ep99] oxy} - 2H 1, 4- benzoxazi n- 3(4R) - one  RCTSR2004/€01%535
(2S)-2-[(tert-butoxycarbonyl)am no]-3-(5-fluoro-1'"H, 3Hs
pi ro[ 1- benzofuran io 2,4' -pi4¥eridin]-1"-yl)propyl
3-ni trobenzenesul fonate (77 ng, 0.14 mol),

5- Hydr oxy-2H 1, 4- benzoxazi n- 3(4H)-one (23 ng, O0.14
nmol ) and Cs2C8 (68 ng, 0.21 mmol) in dry DWF (2 m)
8-Wadrosyquina-Ail )-ooen t enperature for 36 h. Then the

Q%:"séﬁq%;%l {5Rithb i L4harEonn e B ATOG 20PHR) begaaTe 3t 50 °C

fof g R SRR it B h ool Do TR KRS L), g e
néuﬁal"lgia%ﬁltloﬁ oflcdnc. ﬁgq‘m‘#} Thé Pebipitd fiRfedShdscbR&kt< by 8 BNon and

ature for | thé reaction m xture Wwas
wﬁbhledltvﬁﬂ watdr T let dryde ptodalcams ptfiediby, susped ding Sinpbpam-2 4ol agl

NaHCO3 (1 M 30 m). The saqlvent was renoved i.vac.
addifionrod @Ffmleurp GHhies t%@vwox@%@@@moh@%mxwemxwg

iR B Focliominber o8 E8 L HO SpgPn 380 b 457 pows
o e By e 2
wésiﬁb,lleded By ﬁltrat16n 4nd-|wash1:&{);v1th3va468 ]({e‘qryslé-ﬂblzatﬁn(ﬁzn:( mopdi-d-pol /
77 - 2.55 1.95 (m
pezrtq)eumlet@&s a(ﬁ?fde,drti}e sth@ cmouml £14412& 7(01\%) 25 Exanpl e
16 8-
{[(28) 2- Ami no- 3-(5-fluoro-1"H, 3H spi ro[ 1- benzof uran-2, 4

RN RO SEAb s i Loataktm B, oot

7.86 i d=ok§ Hizj hd), (70003¢, 1<) 7.0 Bz, L), 685i(dd,8=oT. 8,1} DXizd ), Ba8qd, J
-éZSAszmTIQIl)) in acetic anhydride (200 M) was stirred at 90

APCI-MS: m/z 162 (MH").

Step II

8-{[(285)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propyljoxy} quinolin-2(1H)-one

Prepared from 8-Hydroxyquinolin-2(1H)-one as described for 5-{[(25)-2-Amino-3-(5-
fluoro-1'H,3H-spirof 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, /= 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, /=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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for 5 hours. Then the reaction m xture was poured into

water/ice mxture (1.5 L), and nmade neutral by addition

of conc. aq. NH3. The precipitate formed was coll ected
wWo2005/0d14%t i on and s washed with water. The cPUUSEp0otLes

was purified by suspending in propan-2-ol and addition

of petroleumether to give 50

2- oxo-1, 2-di hydroqui nolin-8-yl acetate. 2-xo-1, 2-

di hydr oqui nol i n-8-yl acetate was heated in conc. aqgq. HC
ExX e}) at 90 C for 4 hours. The reaction m xture was

oure into ice-cold water (400 m), and the preC|E|tate

S{dilcma [Zm@r@ﬁf(ﬁeﬂ@@1@3Hrsptr®[étbegmfam Aierpipsdiding 1
ter. ||I2atl n from propan-2-ol / 10 petrol eum
vl g#?ﬂé{f‘%" R 11 saﬁ’éfitl e conpound (14.1 g, 70 %.
H-NI\/R (400 MHz, DVMSO-d6): S 10.46 (s, 1H), 10.21 (s,
1H), 7.84 (d, J= 9.5 Hz, IH), 7.10 (d, J=7.6 Hz, IH,

S.io (t, J—77Hz 1H) 695(dd, J=7.8, 1.2 Hz, 1H),
ks (d, 1 = 9.5 H, is APCI-MS: nfz 162 Step ||
/QJH]]EE&B. oro-1'H, 3Hspirof

M%ﬂ%ge%i% ﬁ%%\n 2,4 r?njperl inl-1"- yl)propyl] oxy }

Pﬁpﬁr@@ﬁbﬁh méthi D) 4-ahed2Rybirepae asing theProcedure described by Anderson,
dro]qw nol i n- 2%111 one as described for
W51<{ ¢t 26). Medn{hem.39P6, 39, 46 - 55.

fluoro-1'H, 3H spiro[ 1- benzofuran-2,4"' -piperidin]-1"-yl)p
ropyl ] oxy}-2H 1, 4- benzoxazi n- 3(411)-one (Exanple 15,

1 :
}flzmiar]z Kgi’ytll,?%(g&%)(%@%oﬁ?g X éu%%?s?&z )75J93(?1‘4H)395
(s288) 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, |H), 4.08 (dd, J= 9.5, 6.4 Hz,

3.52 (m 1H), 3.02 (s, 2H), 2.78 - 2.60 (m 4H),
Stflg%% J—(7.1 |I:|)|z 2H) , (1.95 (H)m oH), 1.85 (m( 2H)H?

Ve %%?%?5%5%%5‘4“@%-m%%“¥%?@@54&%9

T62GhlufioPo PméRylchtilon-B4-[dhydiuxgbanzdatel((B4t g malol)-ihectafeurere
added% (f:fhl;)rrz)r[?e%gl)dtlt rxlx]le-t‘(}ox-ybenzene (0.32 g, 2 mmol) and K,CO;3 (0.28 g, 2 mmol).
The reaction mikture 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 MHz): 5 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 II:

Methyl 5-chloro-4-[(4-methoxybenzyl)oxy]-2-[(25)-oxiran-2-ylmethoxylbenzoate

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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yl ) propoxy] - 4- hydr oxybenzoic acid s Step |: Methyl

5-chl oro- 2, 4- di hydr oxybenzoate Prepared from net hyl

2, 4- di hydr oxybenzoat e usi ng the procedure described by
wWAhWeYea4P? W K., et al., J. Med. Chem 1996PCBSE204G001938

55. in "H NWR (CDC13, 400 MHz): S 10.85 (s, 114), 7.84

(s, 1H), 6.63 (s, 1H), 5.994ls, 1H), 3.95 (s, 3H Step
[1: Methyl
5-chl or o- 2- hydr oxy- 4-[ (4- met hoxybenzyl ) oxyj brnzoate 15

To a solution of methyl 5-chloro-2,4-di hydroxybenzoate
copeentrated, The amds materal s torifedvby Eashaherseptoghrphy on silica gel

(Kot sB et ke HeAeoraa d23r W¥hhs noat ec

with reflux for 3 days, than cooled to room tenperature.
The inorganic material was renoved by filtration. The

'IsRMret DR S0 Mz [serb 1 m):qg'i (&N 8 71, DHY,i6h2e(ddas= 6.7, 2.0

recrystalllzed from methanol to afford white solid (0.37
Hyg 2195.64) (s, PH), 51—14|‘4M?2H9;|31C3133{dd4D@1M4I2361-E 1H) 8298((dd J1=H)15 5.1
J= 8.7
HAAEDA56 (s650h 382 (.0, 336 6o, {1, 358y 28 G 2f, 3y 3. 82

A‘é@:@%s&%{)@?{b&t ﬁgxi\//ﬁteﬂzlyl )oxy]-2-[(2S)-oxiran-2-yl met

boxy] benzoate A solution of nethyl

5- chl or o- 2- hydr oxy-4-[ ( 4- nEthoxybenzyI)oxy]benzoate
&ﬁ@P@? g, 1.16 nmol), (28) oxiran 2 yl met hyl

3-ni trobenzenesul f onat e 16 nnnl% and caesjum

M@tiwb%ﬁ@p@ $+4l@8-H(5- 1h1f4r0n11€t3¥f $mr0<5|1 -renz{ao? frepperadinh B-yl)-2-

B D R e R R AR R € R el oG

1
At oS G 0 e

m&ﬁ‘%ﬂ/ SSHZ6f044-0@ 83 BoxybadnayD oy [(a.ﬂ)emiuraﬁh!eylmethdgy]ham;emﬂtea(lﬂo
urified by flash chromato hr6ph on silica g
mp 4o o sganelds Bak) o1 ceIBEA G b Ahe ol Py YR & Hied aff under

R SENOLEI TN TR O T

TFA)) to afford a colourless solid (218 mg, 67 %).
APCI-MS: m/z 602 (MH")

Step V:

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

To a mixture of methyl 5-chloro-2-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-y1)-2-hydroxypropyl]oxy} -4-[(4-methoxybenzyl)oxy]benzoate
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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I
s Hz, 2H), 6.66 (s, 1H), 5.14 (m 2H), 4.33 (dd, J=
11.4, 2.6 Hz, iH, 3.98 (dd, J= 11.5, 5.1 Hz, 1H), 3.86
(s, 3H), 3.82 (s, 3H), 3.36 (m 1H), 2.93 - 2.87 (m 2H)
WAPIODS /0499 z 379 (Mu ) Step 1V 10 Met hyl PCT/SE2004/001938
5-chloro-2-{[(2S)-3-(5-chloro-1"H, 3H spi ro[ 1- benzof ur an-
2,4 -piperidin]-1'-yl)-2- 52
hydr oxypr opyl ] oxy} - 4-[ (4- met hoxybenzyl ) oxy] benzoat e
trifluoroacetate (salt) A solution of
5-chl oro- 3H spi ro[ 1- benzof uran- 2, 4' - pi peridi ne] (100 ng,
ARCIAE St $8S@dH et hy |
5-chl oro- 4-[ (4- met hoxybenzyl ) oxy] - 2-[ (2S) - oxi ran- 2-yl net
hoxy] benzoate (170 ng, 0.45 mmol) in ethanol (5 nlL) was
gt e,nguxed for 6 h. The solvent was distilled off under is
ced pressure. The residue was purified by HPLC

5- é}ﬁ{)ﬂé@ﬁfz _cH18GS1-BER b0l H’3Pﬁ§é:% ﬁb&zafu/an 7. Eé}] n?eﬁcﬁ%}alf'f ord a

ourfess solrd (218

ylpeopBk g4 -Y(4- methoxybenzyl)oxy]benzmc acld
S5-chloro-2-{[(2 % (5-chloro-1'H 3Hspiro[1 benzofuran-'
Tepa stirredi spepengion pf -'chlprg-Z 2{[(2%@{5;@19700@3]%@1}0[1-benzofuran-z 4\

plpﬁrgggqﬁe-%ffﬁ% benzgpﬂ]%xy}] 5’ ? -met%oxy% gr@zlo?cr 'cllcclj To a
hygm%ﬁ o?ﬂd% 613{ ﬁ%ﬁst)(ﬁ% ht hy rocl)?’%fﬁc%é dfm{oikylb&mfetdo a7,
1.5 Amidlf Til’ietrd,%twﬂ)ﬁlﬁbztyﬂe)\m ylihehateadrs tatperatirk lovermight,eheai quenched

salt (220 ng, 0.3 nmol) in ethanol_ (10 nL?Ihvvas added a
wilowater G@Ooﬂ) apbedessicd mﬂhféhyéﬁm%e (34x @) mbh M@r@bmmonﬂﬂqw

exgﬁftaggl‘ t%ﬁavsa NE s S sereb e RRv e s, T2 i
P‘qu% goetonﬁﬁleqq:até‘r iy, lts‘%dlwﬂggﬁ)‘ﬁfﬁl?@ilﬁ subtitle
e s

Ies s re ved I n vacuo, title conpound

Qnd soixiffuepatetatd salo(1B4mighed %urificati on. 30 WO
2605/ 061499 PCT/ SE2004/ 001938 52 APCI- M5 iz 588
(MH+) Step VI:

- or o | oro-3-(5-chloro-1"H, 3H spiro[ 1- benzof ur
Algﬁf'g’{%m/ﬁﬁﬂé ih]-1'- s
yl) propoxy] - 4-[ (4- met hoxybenzyl ) oxy] benzoi c acid

Step VII: . _
5-Chloro-2-{2-chloro-3-(5-chloro-1'H, 3H—sp1ro[1-benzofuran-2 4'-piperidin]-1'-
yl)propoxy]-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 % TFAJ) 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 (it, J= 7.3, 4.8 Hz, 1H), 4.62 (dd, J= 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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To a stirred suspension of
5-chloro-2-{[(25)-3-(5-chloro-1'"H, 3Hspiro[ | - benzof uran-
2,4 -

W Pe7/96d#99] - 1' - y1) - 2- hydr oxypr opyl ] oxy} - 4- [ ( 4 PEESEERYBE IS
yl ) oxy] benzoi c acid hydrochloride (0.623 g, 1 mmol) in
dry THE (50 m) was added th$onyl chloride (0.187 g,

1.5 mol ). The reaction m xture was stirred at room
tenperature overni ght, then quenched to with water
(100m ), and extracted with ethyl acetate (3 x 75 m).

APREMSmbz A8 (MMEGhNi ¢ extracts were dried over Na2SO4,
and the solvent was renoved i.vac.. The residue was
purified by HPLC (eluent: [acetonitrile /water + 0.1 %

ETFA' g ggo afford the subtitle conpound as

roacetate salt (134 ng, 19 %9. is APCI-M5: nmlz
2-2@&1151%&3 -(5*hkRo Y'H 3H—sg1ro[5-benzofuran—2 4'-p erldm] 1 fllpropoxy 1-3-

chl or 0-2- 2- chl dr o- chloro-1"H benzof ur

ctdﬁto%-ﬂydfm)ﬂnenzaiwdldl - yl)propoxy] 4. hydroxybenzm c acid
20 To a sol ution

5-€hkasp-3rlg- CilquQ'f’cfﬁl'@ﬂQSDﬂf(r BHwhirel! denzafuapr2:4yipirsridindd nz of ur

Pt SR R o P Thsngrie s by s snt (ee Eemple 17,
Sf\%g:fﬂa g@gﬁ@%@ttﬁnﬁgl\ﬁas (1AS01vdin aQofifdn PR id IQICME Q?M,”l)ml)

trifluorodacetic acid (95 % 1 n water,
axﬁh.{ﬂu'reﬂ heroveatemipentui for Ardayandhe solutileedemtremoved i, vac., the residue
enperature for 2 h. The solvent was renoved . vac t he

dlﬁfé%‘fedueD&MK’f rdh apd TRAIPS Yeinietar; O.p adbwarndded. he/sphitin was

s ANEE T AR
pl%‘?fgetg%?g-ﬂ@ (el&nz [%etén?ﬂ)lel@ater {- OZIE‘E/JTB"]%B i) affgrdjel% ﬁtf@ co%iﬂ)mnd
aﬂblﬁﬁﬂ(lﬁkdaceﬂate&xlﬁcls‘tu@%) 1H), 4 35 (dd, J— 9 7 7 3

He, 1H) 4.09 (dd, J= 13.8, 7.4 Hz, 1H), 3.90 (dd, J=

13. 7, 6H22,375m1H) 30 3.61 (m 2H). 3.20

e R e T

788k ds 6\'9819 233ﬁ§ £if), 81704, ﬁ»%ﬁﬁomp[atlsst{aazﬁ%ans 2 1),

peridin]-1 Y propoxy]’-5- s chl or G- 4- hydr oxybehzoi ¢’
4.36|(@H J 10.6, 46Hz 1H) 3.66 —3.48 (m, 3H),323 3.03 (m, 4H), 2.94 (m, 1H),

0- 2-[ 2- chl -3-(5-chloro-1' H, 3H spi ro| 1- benzof ur
2§ﬁ _(13, hH), gilger 1.84 ﬂ}l 4H,_partlally 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,3H-spiro[1-benzofuran-2,4"-piperidin}-1'-
yDpropoxy)-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 ethanot (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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yl) propoxy] - 4-[ (4- met hoxybenzyl ) oxy] benzoi c acid
trifluoroacetate salt (see Exanple 17, Step VI) (35 ny,
0.048 mmol) was dissolved in a solution of NH3 in
wiettasoakoo(7 M 1 nml) and stirred at room t erpE/SELU04/@)1938
for 3 days. The volatiles were renoved i.vac., the
residue 10 dissolved in DCM441 m ), and TFA (95 %in
water, 0.5 m) was added. The solution was stirred at
roomtenperature for 2 h, then the solvent was renoved
i.vac.. The residue was purified by HPLC (el uent:
so[l\&ntetramnemowecbi vaga (lhe residhe waspUdd byt BPE {dnehtt ﬂaeetomitrlle/water
onpound. as_bistrifluoroacet at%iffalt /_@7 o
+ 6 RTRA oG Eirt e e cbmeoaeas disTidhorecsite sof (Armedl (4]
J=2.0 Hz, 1H), 7.10 (s, 1H, 7.08 (dd, J= 8.5, 2.3 Hz,
1H), 670(d J= 8.5 Hz, 1H), 4.53 (dd, J= 10.7, 3.2 Hz,
‘HNMR £p0IIHE M etode-dD98 6,924s 6 1hiz7 24.4) 1HB 766 (@, B=4D Kn1H),
g -303(m})4H)ZtHIZ @FBHS (d,( H)H)
7. Q9@dﬂ JE£. 89542(31]’1{2,4&[) @aztd dl=1 &d szHﬂ)ed 6\l\n(eﬂ hf=t= E@Hz QEB,IS & (m,
he sal vent

118, 898 i I 150, (oL Hed W3 55 (0aimsti b 61015 o0 28.22, (. 98D,
ﬁg %}5’# 2%3#8,) pif% &gléy‘] 2.3 (ﬁ},{ﬁ% )P)%t'gﬂl% SP%er%cE wgh the signal of solvent).

AﬁCﬁMSOEIQZZiSf@VIHW oro-3-(5-chloro-1"H, 3H spi ro[ 1- benzof ur
an-2,4" -piperidin]-1" 25
yl)propoxy] 4-[ (4- met hoxybenzyl ) oxy] benzoi ¢ acid
trifluoroacetate salt (see Exanple 17, Step VI) (35 nm,
2 ) was dissolved in a solution of nethylam ne

s tBaRer Rt o il B ispitb Pt Bt e R Py
(d‘i’lﬁétﬁﬂhﬂnﬁﬁ))ly@ﬁ&gq ngeﬁaﬁ;.acidt he residue dissolved in

%in water, 0.5 nl) was added.
5-Thtore-a+[Richtomo-3&(S- cshtqrm-ri )3 Hispira{d rbenzafpen-df4Hpepefidm]-2'- h
then the WD 2005/.061499 PCT/ SE2Q04/ 001938 54 sol yent
yhrigp ey thmethorybenzytjpxy fhearqig act %W?ta@&a%iseﬁﬁrf@nple 17,

SHY LSS P g

% ) ancil'éil%}!ﬁe a£7 14)%91 Mﬂéera%@i}o? n %a?sG)hl_el)nﬁt 40 &2 f&r%(ﬁ h1!T|}1e

vélatﬁes Rerd rd:ﬂnove]ih{)vac 6th€’ 2esfdie d.ﬂssol&edﬂfml-HZCMl(ﬂ-I)nl) lhné I FMSS 3/::111
Hz, 2 83
wgqeg 0.5mb 3vl_a|%s @dded; Ihé @lgtlonaw%;; stipred gq_q})omjemgeramge f@g2 @,ﬁhen the

so%\'/_t!d)nt was removed i.vac.. The residue was purified by HPLC (eluent: [acetonitrile /water

+ 0.1 % TFAJ]) to afford the title compound as bistrifluoroacetate salt (19 mg, 54 %).

'H-NMR (400 MHz, acetone-ds): 8 7.90 (s, 1H), 7.37 (s, 1H), 7.16 (d, /= 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, /=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 (s, 6H), 3.20 — 2.86 (m, 6H),
2.01 - 1.86 (m, 4H).

APCI-MS: m/z 495 (MH")
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3.11 (s, 2H), 2.93 (s, 3H), 2.13 - 2.03 (m 4H,
partially covered with the signal of solvent). APCl-Ms:
mz 481 (M#4) 10 Exanole 20

WO H00$/e¢0292- [ 3- (5- chl or o- 1' H, 3H- spi r o[ 1- benzoPG¥/&R2004/ep1938

iperidin]-1-yl)-2-

(di met hyl am no) pr opoxy] - 4- hyiddr oxybenzoi ¢ aci d

5- Chl oro-2-[2-chl oro-3-(5-chloro-1"H, 3H spi ro[ 1- benzof ur
an-2,4'-piperidin]-1'-

THP- ) [UHREREks Asshf 4- met hoxybenzyl ) oxy] benzoi ¢ acid
triflTuoroacetate salt (see Exanple 17, 15 Step VI) (35
ng, 0.048 mmol) was dissolved in a solution of

m&i@ﬁ.h}gl amine in ethanol (33 %w., 1 nm) and stirred at

nmperature for 3 days, then at 40 C for 36 h. The

Tﬁé%ﬁ%'rh%gr\e&%fh% ch&ﬁ@c‘d@cﬂ: ﬂeg?eﬁa@e elicitBeby ﬁﬁpqlaa:hem%ﬁale \ﬁeﬁae ihlman

and TFA water’,. 0.5 m) was added.
mdiveySotall linerTHRS . Qompnenﬂsaire e\(ahmmiémjbmaahlhig td depr2sshhe
then the sol vent S,. reaned I .vac, Ee resi due was
chemptaciirespAps-fo ast Ql}vﬁa nteatien ohMIR- prshemplie. 20 + 0.1
% TFA]) to afford the t|tIe compound as
bistrifluoroacetate salt (19 ng, 54 %9. 'H NWR (400
MMﬂads acetone d6) S 7.90 (s, 1H), 7.37 (s, 1H, 7.16 (d,
7.08 (dd, J= 8.5, 2.3 Hz, 1H), 6.69 (d,
CIB\HH%OQTHEIC:EE&) 4.49 (dd, J= 9.9, 5.2 Hz, 2H), 4.43

cé}%f%e fglawg%ﬁylﬂ%%zag'zc f%‘;ﬂggo%e 8“%8%[; %g)eﬁusgigd?dgxg% %g Eh yis
T%\_/Iﬁml i5E RPHES] 64V iddDsutpRoded el 45l th PRilanBix2mA4 0904268
P-1 Chenotaxjs Assay Introduction_ The a

mﬁ%a’gtﬁﬁiéﬁaltqu" SEEN BB AR g3 GREMI B (BRIESS o A° e fhg medium
nocytic cell line THP-1.
1s§}8 oun é@\%ﬁﬁ%ﬁ%@hel r ability to depress the
chem)t actl c response to a standard concentration of
1 a chenpkj ne, t hod |[ture of THP-1 cel |
Tlcl;Eﬂl osllpprs f?‘!’fﬁ\ﬁb’ocullt&’fﬂid!l ﬁyfl %@meﬂ&w fppEaFnts “a@ol%/? herd
5 f
inpg AR RO P £ A R Sl e OB gyt of e
cells requires that they are passaged every 3 days and that the minimum subculture density

is 41!(105 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 2x10" cells/m! 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 conceﬁtration of leD‘ﬁM). After gentle mixing the cells are incubated at 37°C
ina COy incubator for 30 minutes. The celis 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 1)(107T cells/ml and incubated with an equal volume of MIP-1a antagonist

(10" to 10°®M final concentration) for 30 minutes at 37°C in a humidified CO;

incubator.
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‘\
inactivated fetal calf serumw thout antibiotics
(RPPM +10%H FCS). At day 3 the nedium is discarded and
replaced with fresh nedium is THP-1 cells are routinely
vautoosiecadboi n RPM - 1640 nedi um suppl enent ed wi pbTABhendss
i nactivated fetal calf serumand gl utamax but w t hout
antibiotics. Optimal gromh gf the «cells requires that
they are passaged every 3 days and that the m ni num
subcul ture density is 4x105 cells 20 Chenotaxis assay

ORI Bt PR e i ot BlhePopioyige  won
fiieeed (bt . @01@53 rmh&g wapelfethfaherdsalRdctaft lsﬁ;ﬁﬂéﬁlenltddi WwittedHous

medi um ( RPM %1 FCS + gl utamax) to which is added
coeeﬂn@enwsmap@gom@tﬁ osyehiidle ergladdqddn thedoweneliseof thy platedn

m{éllé?n i, TiRaARR i e ShieBlly 3ieonstbi 100 et i 5 SR ptnciSted
@%@&e Eﬁ&ngn%ﬂc%n@atﬁmto@gﬁxagddléﬂbﬁdemae 2Gdatd Wtﬁ Lﬂ-ﬁe& Hffhe

ce by centritugation at 400xg.

ﬁl&?' e fag ik H1ﬁc§1§&k§@ﬁﬁ@%uﬁtat 97@1&@&&&&1%&@@% Qibafk. The
' x107 cells/mM and i ncubated wth an equal vol dme o?

cellt Rulatnifd bR @Rtusfhce 4rd thed @dvhdved 192844 éﬁudnﬂﬁﬂ the whole plate is
concentration) for 30 mnutes at 37C in a humdified C02

ceg]nicfmﬁdta@ P00Gpm/for 20 gsmoes Jdg fikerissrpemopetaddhe epdls that have
mlgﬁa‘?e%&ogﬁ? 1:9\?&&? gb{%@% E.rgr %lﬁéﬁ 539 %M?@E@??f ?gf %ﬁ?&l)éiated calcein-

Aﬂlﬂteﬂ)mlgﬁﬁdﬂly theh Gi}ﬁrstEdI aflwtescdieenaity 47 ketitaction of the reagent
suppl emented with various ., concentrati ons of antagonists

bl@ﬁk apdyiebies asgsndedizgd (oo rigrationdy coprangshe fipgrespengesvaiugs
w{tﬁ {hB ng.@iﬁek H fabel eﬁ cEierr st a}ftagn&ﬁ# is%ﬁma&ﬁ as %
en s preincu ate
1nhmrtroasmndhmgmm©énngranad otllsaé campagbwitls trehmlevehl cle is
added to the surface of the filter. The plate is then
i ncubated for 2 hours at 37Cin a humdified CO2
i ncubator. The <cells remaining on the surface are then
renoved by adsorption and the whole plate is
centrifuged at 2000 rpmfor 10 m nutes. The filter is
then renoved and the cells that have migrated to the
|l ower wells are quantified by the fluorescence of cel
associ ated cal cein
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20

25

1o AM Cell mgration is then expressed in fluorescence
units after subtraction of the reagent blank and val ues
are standardi zed to % m gration by conparing the
fluorescence values wth that of a known nunber of
| abell ed cells. The effect of antagonists is calcul ated
as % inhibition when the nunber of mgrated cells is
cotPae 1t h vehicle. WD 2005/ 061499 PCT/ SEOUAPS0MNSES
57 CLAIM5 1. A conpound of formula 3 - X-4
CHZ) ~(CHP) P R (cH2)t ~R5 YR (R-)m/ (R2)n wherein m
is 0, 1, 2,3 or 4; to each Rl independently represents
hqﬁ@@&g, cyano, hydroxyl, d-C6 al kyl, Cl-C6 hal oal kyl,

| koxy, C1-C6 al kyl sul phonyl or sul phonam do
(-S2NH2) ; X represents a bond or -CH2- and Y
represents %Ugon -CH2-, provided that X and Y do

dt A5EPRPUEE %ously represent a bond or -CH2-;

nlsO,lorZ, 15 each RZ independently represents hal ogen,
Cl1-C6 al kyl or Cl-C6 hanaIkyI ngOOrl pisO,lor2; R3
represents a g

0 cted from ogen, NR6RY7,
car boxyl or G -Cg?a(?kiﬂ\ @He] WQ Uﬂﬁm CB al 9I group
is optionay subsit teﬁlby one nor e en am no,

I , N(C - Ikw)amno

N, N- di - Nk~ Cg , carboxyf%r carbanoyl; R4
beEnty Yy dr ogen, 2C6 al kyl, C-C6 hanaIkyI or

hal ogd®; t is 0, 1 or(R)provided that p and t are not
both 0; R5 represents a saturated or unsaturated 5- to
10- nenber ed ring systemwhich ring system may conprise
at | east one ring heteroatom sel ected fQBn1n|trogen

oxygen and sul phur, the
wherein

mis0,1,2,3or4;

each R1 independently represents halogen, cyano, hydroxyl, C;-Cg alkyl,

Cy-Cg haloalkyl, Cy-Cg alkoxy, Cy-Cg alkylsulphonyl or sulphonamido (-SO9NH,);
X represents a bond or -CHjy- and Y represents a bond or -CHj-, provided that X and

Y do not both simultaneously represent a bond or -CHgy-;
nis0,1or2;
each R2 independently represents halogen, C1-Cg alkyl or C;-Cg haloalkyl ;

qisQorl;

pis 0, lor2;

R’ represents a group selected from halogen, NRR/, carboxyl or C;-Cq allkyl wherein said
C,-Cs alkyl group is optionally substituted by one or more halogen, amino, hydroxyl, C;-
Cs alkoxy, N-(Cy-Cs alkylamino, N,N-di~(C,-Cs alkyl)amino, carboxy‘or carbamoyl,

R4 represents hydrogen, C;-C; alkyl, Ci-C; 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, -NRR?,




—
ih

(=)
(=3

25

36

25 ring system being optionally substituted by one or
nore substituents independently sel ected from hal ogen,
cyano, oxo, nitro, hydroxyl, carboxyl, -C(OH -NRBR9,
WO 2005/ 061499 PCT/ SE2004/ 001938 58 - C(0) NR1OR11,
-NHC(C»R12 - NHSQ2R13, - SO2NRI 4R16, -NHC(C»NRI6R17 a
sel ected fromC -C6 al kyl, C2-C6 al ken

aI W?ﬁ%’"“@g C6 al koxy, Cl-C6 al kyI t hi o, @%’5"“2”““’““1938
al kyl sul phonyl, d-C6 hal oal kyl, O -C6 alkylcarbonyl,
phenylcarbonyl, C3-C6 cyclo kyl, , phenyl and a
saturated or unsaturated 5- to 6-nenbered heterocyclic

ring 5 conprisin t | east one rin eteroato el ect ed
L SR MR AN GG SRS S L e

optlonally substituted by one or nore substituents

i equa@hﬂ 76 8lisyle Epéd akethﬁzﬁaﬁl@g@h Cré3satioxy, HeCosiilthio,
carboxyl, Cl-C6 al kyl, C3- C6 cycl oal kyl, Cl-C6 al koxy
arfd- @M@G@h‘l’%’bx@cﬁw myqyl lkakq@tbml epbetylcarbonyl, C3-Cg

i nd represent. hydr en or group, sel ect ed

f r%ﬁ&@y ﬁ%’ﬂ( d aapyratedor & 199 P Pﬂlﬂﬁﬁ"}h“ H belemeyshc og ch
MRYmPesir@E leasd ahd tihgddRvaiomUtiedle dBbrOfLofh, d"k%e% and sulphur each
subst tuents ﬁiected from hal og egn am no, r oX

QiEReup b Bl st s ok A T 2R ety teted from

al st fanadtiafit hy dretyd @306 FBNY1, O3-CEEy SR LI, @xy%@%&bl-
or and, R7. together with the nitrogen atomto which
ﬁégﬁﬂﬂﬁmgFWEChed forma 4- to 7-menbered 15 saturat ed

het er ocyclic r|ng whi ch may be optionally substituted by

hgﬁ Ia%c[(§| eac}@pg uos ot%nfgsem_ e[egget@g)? %gqrgl\)g;;nsegz?ﬁleg om C,- C5 aIkyl and
N d}th |aﬂc§1arbon@§ eﬂJhK)Y WhidRmaPbe @ﬁéﬂan% yub@t&ﬁtb@ssoaﬂe oPhofe! - C6
oxécarb each |nde§fndently

%qttsefw%t ﬁg@ﬁa'ssenaarg%gbdwl SetetfpmothlorCalyDepino,
aI Ngyich @, -Cﬁaﬂcﬁiﬁmﬁﬂ& e @Bdly Gatbam&A GHC I Oy HR ey I0RHsRARY Y
subs&lF $ W% one or ngwg substituents independently
se9e8 tbr SRR GlpEo Whieh ey atk pilchsdyiprm of- ted membered,
N-sfidatod Gierad e s iieh m @buc(nﬁl}rs%tlﬂjté%y)oﬁgbﬂﬁore gﬁtttt\%y

or carbannyl or R10 an ether with

e TSR G B HGi-Gralkont. P SKh e, AV i Cr
7-ORERRnach, Ry AR €l-0fkldGrohfly Whi ch may be

optionally substituted with at | east one 25 substituent
sel ected from hal ogen, am no, hydroxyl, Cl-C6 al koxy,

N-C G 108, el kavh )ﬁﬂﬁeﬁ&bnﬂy fbedl yhGhen(R a%Jr(Jﬁ}f ki @PddHm C;-C

carboxy Qr carbano represents hydrogen or a group
s el &arSh Fisinaty s whasr%y Peltﬂoptgnat’% sybsiitiiga P gne or mareh

substituents independently selected from halogen, amino, hydroxyl, C,-Cs 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;-Cs alkoxy, N-(C;-Cs alkyl)amino,
N,N-di-(C;-C; alkyl)amino, carboxy or carbamoyl;

R'? represents hydrogen or a group selected from C,-Cs alkyl or C3-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-di-{C;-Cs alkyl)amino,

carboxy or carbamoyl;



group being optionally substituted by one or nore
substituents i ndependently selected from 30 hal ogen,
am no, hydroxyl, Cl-C6 al koxy, N (Cl-C6 al kyl)am no,
NN-di - (Cl-C6 al kyl)am no, carboxy or carbanoyl; WO
2005/ 061499 PC1' / SE20041001938 59 R13 represents a
group selected fromCl -C6 al kyl or C3-C6 cycl oal kyl,
eaR 2B bei ng optional |y substituted byP@HE2WH/HESe
substituents independently sel ected from hal ogen,

am no, hydroxyl, Cl-C6 aIkoxé{ N- ( C1- Coal kyl ) am no,

N, N-di - (C1-C6 al kyl )am no,” carboxy s or carbanoyl; R14,
R15, R16 and R17 each independently represent hydrogen
or .a group selected fromCl- C6 allcyl or C3-C6

CYReH @predeytts 2 gRAp gbelet;tdtalmn:im Lﬂsglécﬂmr Ceﬂalt:sllclbaﬁcw:?sﬁfdtl Elgﬁfﬁhlﬁy
one .or nore stituents 11N engen ecte
hPB S“Bﬁi“HBJjbyrﬂ}‘B PORYF Subgiyiu e@% “é‘{j ?}X Y RF% gee,

al kel Bﬁfexslp cl Nﬁdkﬁw N-E= @@Hcﬁlbdﬁﬁhc) AN- ﬂK{Q-@@ilb}Q}éﬁm@%arbox
carbanoyl R14 and R15, or and R17 together wt

H%C%*FF@ben atomto which they are attached each
|ndependently forma 4- to 7-nenbered saturated

het C %|IC ﬁl;g whi ch may be optionally substituted
wiR' Rat £ entR inglgprainly Epteseybhysragemiorarasvp elpirdeom Ci-

O Gy ek R ecpliribf s SE B RS,

p rsabstrue@mmﬂ@andeyﬂwbetp@ fiorm baleggh.tamino, bislraxsl; &-Qh@k% fN-(Qi-

3@2@5}% )Qam%' Behx Om%%mo% JrROTRE R S RS
rep resen . ound accor di ng
t cﬁnéRau,tngetheowﬂluhamﬁoaen\mtewhma they arg aﬂwhég@aelblﬁﬁqpmﬂdnﬂy

acf&%{ éjéf 1897 'i:ﬁm@@%d Qiﬂﬁ"atﬂf lie&ko@%{l(!% m][g &ﬁ’lcﬁgmg\p@ercg)'n@nam( Elﬁjstg'utgc[

represents conpoun accord 1\9
a n:y:ttmh brasé pregubitifpent s el@@edalfrqm@mpm apjinjoghy@roxylp8: -G alkaxy, N-(Ci-

R3 rgg?%g&wﬁb Ctsﬁkﬁﬁ}ﬁm nﬁl&&y&%@ﬁ@ .to 5 wherein

ent s R6R/ or al kyl optionally
substituted by one or t wo substltuents sel ected from

Shalogen am no or hydroxyl 30 7. A conpound according to

20

25

30

anyt a@h@medenttdaly sBeplableaalbombieitethereb® represent s hydrogen.

2. A compound according to claim 1 wherein X represents a bond and Y represents -CH3-.

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 wherein m 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, -

NR®R” or C;-Csalky! optionally substituted by one or two substituents selected from
halogen, amino or hydroxyt

7. A compound according to any one of claims 1 to 6 wherein R* represents hydrogen.




WD 2005/ 061499 PCT/ SE2004/ 001938 60 8. A conpound
according to any one of clains 1 to 7 wherein RS
represents a saturated or unsaturated 5- to 10-nenbered
ring systemwhich ring systemmy conpri se one, two,

three or four ring heteroatons independently sel ected
fromnitrogen, oxygen and sul phur and which

opVP SWHPMP substi t ut ed one two or three subE?V?%@ﬂ?@“m

i ndependently 5 sel ected from hal ogen, cyano, oxo,

nitro, hydroxyl, carboxyl, -TOH -NRBR9, -C(O NRLOR11

-WHQRQ -w&yms-smwmmm-M|qQNmmm7a

R%o 0%6? g&‘é&qgko )}/%h?cﬁpc@]né(ﬂ( ki eg@nﬁd Eﬁ? e%%ts a gtu%ed or

aI mgalnsmqmmmyu -merGherddAingaystem w}gabh ring sym&n adak ydnqmsd-amyﬂwo

I b. k d
o IR iR AP Keradn Rl B e o VG By et
r [ aﬂg which mayrpy o;ﬁmm;r atbsliteiad bned:ﬁe of tihreg sdb@tﬁt@dfn&ahdbp&nﬁaiﬂgc t ed

+ o PR P 620&32@‘}&% h“srflms?r sl B’
LQ?E@W@” 'W@Fﬁ;%@? e y'ﬁm‘{«?"“&é’% E?&P
aEg/H e%%d(-e@? CEFQ%IC? %Ln\%her ef B r épr‘sélg(é’g}tp rélpﬁ‘ga%%m

ot BRI ?*%”*Sgﬁ%erﬁaf’l“%ﬂ“ﬁ#@& bt ot €, 08

Nmﬂ)ﬁl%heuywa@mﬂinsatmﬂéﬁ GXtyi l6-embfeled GéierdtykRoiing OF
wherei.n sa opt.j on Substituted Mﬁth one,
R N LR i L (o AL TR Y

h Eglnﬁ@?&ng bptﬂhﬂby)éhbstlﬂﬁed%@ bl Wore s8Bstik@nts AdeRARAINGIected from
accor di :

I
et g P oS {5 Ryl Crevnely Cofa s iy
n- aagoﬂyca]fbbmrl di n] -I - yl) propyl ] oxy}
- 4- met hoxyphenyl )acet am de; N-(2- {
[(2S)-2-am no-3-(5-chloro-1"H 3Hspiro |

15 1-DRRECH hk[caﬂm% tétamyfon® ofdldidé NMo-8 wirerefOR® represents phenyl, wherein
yl ) propyl] }-4- hgdrox yphenyl ) acetamdp

bi S3idPhgp) i a?t@a%lb(tsa stijutedauthions ongre substituqnpsiedependeptly gejected

( 0@}{?@’&35% E{'ﬂi&oaﬁgle&??dﬁydioxﬂ. or C§/-|C)5 plll(g}sfy PI] %Iggw.n said phenyl is

Hﬁhﬂ@éﬂ%&hﬁéﬁ/\bmt @loflBiree Mitsiuerts independently selected from
[( S)-2-am no-3-(5-fluoro-1"H 3H-spiro [ | -b

er@@ﬂ%%\sﬁir%ymrfﬁr‘ﬂﬁ@h din]-1'-

T 20

10. A compound according to claim 1 selected from:
N-(2-{ [(2.5’)—2—amino-3--(5—chloro-1‘H,3H-spir0 [1-benzofuran-2,4'-piperidin]-1'-
yDpropyl]oxy}-4-methoxyphenyl)acetamide;
N-(2-{[(2S)-2-amino-3-(5-chloro-1'H,3 H-spiro[ | -benzofuran-2,4"-piperidin]-1'-
25 yl)propyljoxy}-4-hydroxyphenyl)acetamide bis(triflucroacetate) (salt);
N-(2- {r[(2S)-2-amino-3 -(5-fluoro-1'H,3H-spiro{ 1-benzofuran-2,4"-piperidin}-1'-
yl)propyl]oxy}-4-methoxyphenyl)acetamide;
N-(2-{[(25)-2-amino-3-(5-fluaro-1'H,3H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-
yl)propyl]oxy}-4-hydroxyphenyl)acetamide bis(trifluoroacetate) (salt) ;
0 N-(2-{[(25)-2-Amino-3-(1'H,3H-spiro[1-benzofuran-2,4"-piperidin]- 1 -yl)propyljoxy}-4-
methoxyphenyl)acetamide;




yl ) propyl ] oxy}- 4- hydr oxyphenyl ) acet am de

bi s(trifluoroacetate) (salt) ; 30

N-(2-{[(2S)-2-Ami no-3-(I"H 3Hspiro[l-benzofuran-2, 4" -pi
peridin]-1"-yl)propyl]oxy}-4- nethoxyphenyl)acetam de;
WO 2005/ 061499 PCT/ SE2004/ 001938 61

N-§v2 § ]S.ZS -2-Am no-3-(1'H, 3Hspiro[ 1- benzof ur an- 2, 4
pePPaIWeI49. y| ) propyl ] oxy} - 4- hydroxyphenyl"}fﬁﬁl@t"ﬂmld@

bi s(trifluoroacetate) (salt);
N-(2-{[(2S)-2-(Acetyl am no) - él(s fluoro-1'H, 3H spiro[
1- benzof uran-2, 4" -pi peridin]-

N o SRR R LS ”y'?w? Pk s o

- [yBRky et adetamide UM @RGKYdcetdc) ERD); boxyphenyl }acetam de
bi sgtrl fl uor oacet at e

{ 2B UGS éA%et)(l@llm)L?)o@dmﬁmH FBREspir kpenzefuradritpinnidnl4™ - p
' oﬁjd yiLamietho ngx)xaemémdenet hoxyphenyl } acet am de

bis(tri oroacet at

{ - %chhmwaﬂz(ﬁ(ckbm g&ﬁgﬁpﬁﬁlécﬂé@ﬁﬁ%éﬁtﬁr -piperidind: L-yinsenckdidn]

- Ilerhdx)pheRRRdtimide bik ﬁﬂ%kﬂ%}'@henyl} acet ani de
bi Sﬁt rifl uoroacetate

{ 2 23L3Aehmwe22(5(ﬂ§o@rﬂ ?ﬁsmrqﬁ -Byazefpiep-g 4 -piperidin]-1'-yl)propoxy]-4-
1- M&%h%ﬁﬁc@tarﬂnde Bis g&@rlio%&late} yl') propoxy] phenyl } ur ea

blsﬁtr|fluoroace at e

{ M- BUahmning291 ErH-snirg Hohenzofirar2,4 pinetdin)- bahpropaxvhir- 2, 4' - p
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8-{[(28)-2-Amino-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2 4'-piperidin]- 1 '-
yl)propyl]oxy} quinolin-2(1.H)-one;
5-Chloro-2-[2~chloro-3-(5-chloro-1'H,3 H-spiro[ I -benzofuran-2 4'-piperidin]-1'-
yl)propoxy]-4-hydroxybenzoic acid,

25 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'-y1)-2-
(methylamino)propoxy]-4-hydroxybenzoic acid;
S-chloro-2-[3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2 4"-piperidin]-1'-yl)-2-

30 (dimethylamino)propoxyl-4-hydroxybenzoic acid

and pharmaceutically acceptable salts and sclvates of any one thereof.
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2-[2- Am no- 3-(5-chloro-1"H, 3H spi ro[ 1- benzofuran-2,4' -p
peridin]-1-yl)propoxy]-5- chloro-4-hydroxybenzoic acid;
5-ch|oro-2-[3-(5-ch|oro-1'H,3H-spiro[l-benzofuran-2,4'-p
iperidin]-I"-yl)-2-

(met hvl am no) propoxy] - 4- hydr oxybenzoi o aci d

5- \gﬂp@pfgmgw[s (5-chloro-1' H, 3H spiro[ 1- benzB‘FU?‘éPf'"ﬂ“Q”
iperidinl-1'-yl)-2 30
(dinethylanino)propoxy]-4-hyg%oxybenzoic acid and

phar maceutically acceptable salts and sol vates of any
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o & BB or BB E AT R it For
aphatmhdentmlly acceptatilanalt ongolvate thekraf whicleernipeiadsl y accept abl e
sal\t_or solv te hch conprises: (a) converting
a HoieRu %%%F%%‘I‘IWM X-0 CH2) gq\ . (CH2) p
(CHp)t \ R5 \1 1/ O ~YO™HS$ (Rm(R2)n wherein R,
m X Y, R, n, q p, R4, t and R5 are as defined in
formula (1), pr@ga ound of fRfrmula (1); orgto (b)
reacting a cgq d ol—fzsu{g,u@f" )y (%'QEHZ)q\R HY

(RL)m (R erdyn R, mYX, R2,Of and q are
as defi , with a conpound of is
formil a¥ : )P R ' (CH2)@Hi R5
(R)m 2
5 (R )n I

wherein R', m, X, Y, R%, n, @, p, R®, t and R? are as defined in formula (), into a

compound of formula (I); or

1w (b) reacting a compound of formula ([tI)-

X—0 CHZ)'\
RYm Q

wherein R', m, X, v, R?, n and q are as defined for formula (I), with a compound of
15 formula (IV)

(R )n (I

3

R
L (CH2)p\V(CH2)t\ /Rs
0O
4

R av)

wherein L is a leaving group and p, R, R*, t and R’ are as defined for formula (I);

0 {c) reacting a compound of formula (V)
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R4 wherein L is a |leaving group and p, RO, R4, t and Rs
are as defined for fornmula (1); 20 (c) reacting a
compound of formula (V) WO 2005/ 061499 PCT/ SE2004/ 001938
63 3 X-0 (CH2)9 (CHH)P R (CHO)t \ , Y\ _F R4 HNCL
(R2)" wherein R, in, X, Y, R, n, q, p,., R, R4 and t
are as defined for fornmula (1), with a conpound of

f OWHEME'(¥) HOR5 s wherein L is a | eavi nECHYEMNY UMY
R5 is as defined for fornula (1); (VI) and optionally
thereafter if necessary: (i)6 onverting a conpound of
formula(l) into another corrpound of formula (1); (ii)
renovi ng any protecting groups; 10 (iii) formng a
phar maceut i cal){gL c @Q abl e salt Rr3 solvate. 12. A

phar maceuti caf " co 24 on_Etnhr s\ ng(@dogpound of
fornul a ar nHNeutl cal | cceptablg salt or
sol vate d in any /gne of claims 1 to 10
i N assoCiy phar naceut iBal |y accept abl e

adqew‘l/ t, uent or casrier. 15 13. A process for the
prepa I'Qtl on of a pharﬂacéehltl cal conposition as_ clained
in claim12 which conprises mxing a compoundVbf

f arnmdia R R, 308, R?, Bf@?ﬂﬁ@e&ﬂah@?dré % RELRASEFR RSB ith 27

sol vate thereof as dimed in any one of clains 1 to 10
wi errengpEforada(¥D cal Iy acceptabl e adj uvant, diluent or
carrier.520 14. A conpound of formula (1) or a
phiElOratut i cal | y-acceptabl e salt or solvate thﬁ;lfof as

Clu%e%n%%s%l%@%g%‘o%p%d 1?2'13'55fmedtfo 1Ou.{a? use | her apy.

and optionally thereafter if necessary:
(i) converting a compound of formula(I) into another compound of formula (I);
(ii) removing any protecting groups; or '

(iii) forming a pharmaceutically acceptable salt or solvate.

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 2 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 pharmacentically-acceptable salt or solvate thereof as

claimed in any one of ¢laims 1 to 10 for use in therapy.

15. Use of a compound of formula (T) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims | to 10 in the manufacture of a medicament for the

treatment of human diseases or conditions in which modulation of chemokine recepior

activity is beneficial.




15. Use of a compound of fornula (1) or a

phar maceutical ly acceptable salt or solvate 25 thereof
as clainmed in any one of clains 1 to 10 in the
manufacture of a medicament fepr the treatment of human
di seases or conditions in which nodul ati on of chenoki ne
receptor activity is beneficial. 64 16. Use of a
compound of formula (1) or a pharmaceutically acceptable

{ sql vat.e ne N an e cl ai

1§ g 0B PPy MU SHIRIE R P EF oo rRacFara AP F sl oy
thélreS?és' d?aﬁm@ﬂ QAR SHeChfRIiMS 1 &b $0 inlthe nldhfalurdo OB e For use

formula (1) or "a pharmaceutically acceptable salt or
indrzhing thegmatoed atintas cl ai med in any one of clains | to

10 in the manufacture of a nedicanment for use in

treating chronic obstructive pul nonary di sease. 18. Use
1 0Us@ of 8 6RBpAThdT feiuIM{IRofd PhadaceuR BATYREEIHAHIE 3dN of solvate
acceptable salt or solvate thereof as clainmed in any
th@m@f @fdf@l‘ﬂaﬂ i a0yt enelaf claims heo hhintheoronfacufe of amedicament for use
A §I hl t( ala thrm 10 19. Use of a conpound of
meﬁanﬁ "elflf f“%flﬁﬁ Ffﬂf@é’a’t ’?ﬁfq y acceptable salt or
solvate thereof as clainmed in any one of clains Ito 10

in the manufacture of a nedicament for use in treating
18nkise pp eorgpoundpdifarmula (1) or a pharmaceutically acceptable salt or solvate

thereof as ctaimed in any one of claims 1 to 10 in the manufacture of a medicament for use

In treating asthma.

19. Use of a compound of formula (1) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 10 in the manufacture of 2 medicament for use

in treating multiple sclerosis.




