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NOVEL COMPOUNDS The present invention relates to novel
conpounds, processes for their preparation,

w@b@siesenut i cal conpositions contai ning them apdI/BEm®04/001658

use in therapy. 5 Chenokines play an inportant role in
i mune and inflammtory respgnses in various di seases
and di sorders, including asthma and al |l ergi c di seases,
as well as autoi nmune pat hol ogi es such as rheumatoid
arthritis and atherosclerosis. These small secreted
mol ecul es are a gr ow R EPREOMPOUNDE 8- 14 kDa
proteins characterised by a conserved o four cysteine
notif. The chenoki ne superfamly can be divided into

Srioen el Bl io oy el Ghmpd o BlesSd fr e piebition,
phhdcbfikal dBRRRiREEcolifhind BenPRLnGRLISTR Gl Of 2

single amno ‘acid insertion between the NH proxi mal

pair of cysteine residues and sequence simlarity. s

The C- X-C chenoki nes include sever ot ent . .
Cheplines Play @8 AMBOTARE role i aREe émg fnﬂ%@ﬁt% RPIPENEE HhYapQus

N | e \ i | VAt .

% Rl g Al 25k B R
patelogidstshetcisahewmabidratheity arekatiaroscleyosid) thesesmdl Ldecretdd
neutrophil's such as hunan_nonocyte chenptactic
melegudgsiase 3 grpwingpiperfamitpobs-df &Dimzmtelp,s chysggtarsed by a conserved

Regqul at i vat ; . )

M B80S LT LR, o ERIERFRD B oo
dRhibitRigthaB@rifthd stucrund ndtifs, the) CysX«@is€s-0@yand Cys-Cys (C-C)
denmonstrated that the actions of the chenokines are
familieat Ehess presdisfingrishedben de bpvineld vingle apinocdcidigeqstion aetween the

ng .whj ch e the receptors designa CCRI, CCR2,
%‘%ﬁlm&ﬁiﬁ’%{c&ﬁé‘? r“é&f’cﬁﬁga‘éﬁig?e“&&%&f 7. CCR8,
CCR9, CCR 0, CXCR , CXCR2, CXCR3 and CXCR4. These

receptors represent good targets for drug devel opnent
Hier{c&-Egbemekingsi intludmesueral poterti ebemoagizasiangy andweetiyatorp ef

fyl.in the t f di der . di
S A bR T e w BRE BB RS oS
present invention, there is therefore provided a

compound of formula R
The C-C chemokines include potent chemoattractants of monocytes and lymphocytes but

not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and
MCP-3), RANTES (Regulated on Activation, Normal T Expressed and Secreted), eotaxin
and the macrophage inflammatory proteins 1o and 1 (MIP-1a and MIP-18).

Studies have demonstrated that the actions of the chemokines are mediated by subfamilies
of G protein-coupled receptors, among which are the receptors designated CCR1, CCR2,
CCR2A, CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCRS, CCR9, CCR10, CXCRI1,
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.
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HO RS R70 R (i) wherein , 1, 2, 3 or 4; each R
i ndependently represents hal ogen, cyano, hydroxy 1,

w@peoSg4mbkyl , G -Cg hal oal kyl , al koxy or sul phPCEHSE204/001658

X represents a bond, or -0, Y represents a bond, or
-0, and Z represents a bond, -O, -NH or -CH2-,
provi ded that only one of X, 2Y and Z can represent a
bond at any one tine and provided that X and Y do not
bot h sinul taneously represent -O-; nis 0, or 2; 2

Y
g FRPARISOHpROR3805 ok R8E R B o o
forapi@pendent |y represents hal ogen, cyano, nitro,
hydroxyl, -C(OH, -NR R10 , -gHC(O)I\EZRlz ,
NHC(OR 13 , -NHSO R14 , -SAR\R R 1R, 17 -¢@
g -Cg al kyl ca

ni t1_ro N—exygen and sul phur, each group being
dR%)gnal I'y substi tut gqizggl th at |east one substituent
sel ected from hal ogen, " ¢9ano, hydroxyl, carboxyl, @

w%e;e%g alkyl, g -Cg al koxy and C -Cg al koxy carbonyl;
mis0,1,2,3or4;

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

C1-Cg haloalkyl, C1-Cg alkoxy or sulphonamido;

X represents a bond, -CHy- or -O-, Y represents a bond, -CHp- or -O-, and Z
represents a bond, -O-, -NH- or -CHp-, provided that only one of X, Y and Z can
represent a bond at any one time and provided that X and Y do not both simultaneously
represent —O-;

nis0,1or2;

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

qisOorl;

tis O, 1,2,3,4of5;

each R3 independently represents halogen, cyano, nitro, hydroxyl, -C(O)H,
NRRY, -cr,coNRRY, -cHNHCO)RY, NHSO,R', -SO,NRR™®,
-CHZ-RN, C1-Cg alkylcarbonyl, phenylcarbonyl, C3-Cg cycloalkyl, or a group selected
from C1-Cg alkyl, Cy-Cg alkenyl, C-Cg alkynyl, C;-Cg alkoxy, phenyl and a saturated
or unsaturated 5- to 10-membered heterocyclic ring system comprising at least one ring
heteroatom selected from nitrogen, oxygen and sulphur, each group being optionally
substituted with at least one substituent selected from halogen, cyano; hydroxyl,
carboxyl, C;-Cgalkyl, C1-Cg alkoxy and C;-Cg alkoxycarbonyl;

R4, RS, R6, R7 and R8 each independently represent hydrogen, halogen, C1-Cg alkyl
or C;-Cg haloalkyl ;
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R4, RS, R6 , R7 arndR each independently represent
hydr ogen, hal ogen, ¢ -Cg al kyl or ¢ -Cg hal oal kyl ;9

waQoR0#se R each i ndependently represent hydr OBERSER004001658

-Cg alkyl; 11 12 11 12 R and R each i ndependently
represent hydrogen or alkyl,_or R and R together with
the nitrogen atomto which tﬁey are attached forma 4-

to 7-menbered saturated heterocyclic ring which may be
opti onal I1(¥ substituted with at | east one substituent

sehegh et camibuge Ry rebibsdrt iaeh & GaCalkyl

|nd?pende tly represent hydrogen or C a]l kyl; and Rjand_ 1o
R Racimd Rdementheependentypeprseant h]'ﬂrdgemgmﬁ:ld{é alkwlyor R oranR R

and R together with the njtrogen at [ th
togehenith ieautrogsnrifom le wblgh Wt St a e dr -mebered
[ g | t ' d
HRRAIPEFLAE LR Ky TRt SRl Rl
subbtifiehtSseRcled fi@onyhytestyey ed sat urated heterocyclic ring

conyqi ni ngy at | east one nitrogen atom ' [

beRo ger:]%&% gagh %%Bftnid%}{yefap‘iﬁﬁq% ﬁ}ﬁ#{@c%@rofﬁﬁ?‘léécgk{sﬁ 336;;2/; y

or L& c ' I t t

CB e SRR T Bl AR DR e CONKE B R | and R
toHalHRS NitR HNEKiIMb SR A teathichthed a/httachddifort b 40to Rhdeyityted

substituent group or noiety in a substituent group nay
stt_erlaltddd@mroqyph%rlamwh@h max tegpignatly subsiged witk at legst o0p

| conpri at . | east,. one hal ogen atom e.g. one,
S{‘IY‘I?/%H,mePHE tea&m?‘ Ey‘gg’fﬁl’ hal ogen gtorrs. In thg ring
R% st § td1-BRnBY¥reR satufAtdiBhktdibcylit d68 eshtiifingayleadtiohabit®gen atom,
ring carbon atomincluding the carbon atom of Al so, in
vitiieh ritef may bé optionhllyRsubstitutedivath ehelve monelerasgrowRd; t hat t he
satErat ed or _unsaturated 5- t 0- nenber ed
op & phagrgeitically ﬁ“i‘fﬁptéjli)gtsazmrﬁifva ave Al i cyclic or
aromatic properties. An unsaturated ring systemw ||
be partially or
In the context of the present specification, unless otherwise stated, an alkyl, alkenyl or

alkynyl substituent group or moiety in a substituent group may be linear or branched. A
haloalkyl substituent group will comprise at least one halogen atom, e.g. one, two, three or
four halogen atoms. In the ring substituted by R2, R2 may be attached to any suitable ring
carbon atom including the carbon atom of (CHp)g. Also, in the definition of R3, it should
be understood that the saturated or unsaturated 5- to 10-membered heterocyclic ring system
may have alicyclic or aromatic properties. An unsaturated ring system will be partially or
fully unsaturated. Further, when R11 and R12 or R15 and R16 represent a 4-to 7-
membered saturated heterocyclic ring, it should be understood that the only heteroatom

. . . 11 12 15 16
present is the nitrogen atom to which R™" and R™", or R~ and R"" are attached.

In an embodiment of the invention, m is 0 or 1, particularly 1.

Each R1 independently represents halogen (e.g. chlorine, fluorine, bromine or iodine),
cyano, hydroxyl, Cy-Cg, preferably C1-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-penty! or n-hexyl), C1-Cg, preferably C1-Cy, haloalkyl (e.g.



fully unsaturated. Further, when Rand Ror R and R
represent a 4- to 7- nenbered saturated heterocyclic

WO 2009/049620 shoul d be understood that the only hBCESERADHM1658

present is the nitrogen atomto which Rand R, or R
and R are attached. In an embodi nent of the invention,
is 0 or 1, particularly 1. Edch R i ndependent | y
represents hal ogen (e.g. chlorine, fluorine, bromne
or iodine), cyano, hydroxyl, preferably Q C4, alkyl

I p | yref Y, 2l
wtficfon T W Bep R or M PCR Y preleRRlY Ry gioth (ol methony.
b6y, erbpyxyGrnButoiy| erasutptongraidg. t ri f 1 uor omet hyl or
pent af | uoroet hyl ), preferably Cl-C4, al koxy (e.qg.
nmet hoxy, ethoxy, n-propoxy or n-butoxy) or

| ph . ey i i
£ ARl BECAPL Bl ST BT
pRIfbly @1 -0f, &fket abCy-CflpreRrabhiat pal khdloalityd. anot her

enbodi nent, each R independently represents fluorine,
chlorine, nmethyl or trifluoronethyl, particularly

If e SEeo oy, Brgephe i e of it thiig mtoy o
t@g’gﬂ?ﬂgg‘f Giibandy BABEndcH CH CH CH C H In an

of the invention, X and Y have the neani ngs
shown bel ow. X Y bond bond CH bond

Combinations of X and Y of particular interest include any one or more of the following:

X Y
bond )

0 bond
CH, bond
bond CHy
CH, o)

0 CHy
CH, CH,

In an embodiment of the invention, X and Y have the meanings shown below:

X Y
bond 0]

0 bond
CH, bond
bond CH,
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bond CHConbi nations of X, Y and Z of particul ar
interest include any one or nore of the following: XY

wQ20s10eb68H bond CH CH bond bond CH CH bond CH Pt/BE2004/001658

In an enbodi ment of the invention, Z represents -O or
- CH-. In an enbodi ment of the invention, X Y and Z
have the neani ngs shown bel ow. X Y Z bond CH bond CH

CH bond bond CH 2 Each R i ndependently represents

hal ogen (e.g. chlorine, fluorine, brom ne or iodine),

CREBLRLEN L7y by 7 e ptict frorfiEiile o8 Mn"fs%bﬁ?&? S

foltowagtl ) or preferably Cl-C4, haloal kyl (e.g

trifluoronmethy[ or pentajluoroethyj). In an enbodi ment
of the inventipn, rXis 0lor Xis and &R represents
hal ogen, partl“ularIXfIJorin.ln an odi nent of the
invention, t ik 2 gr 3 2 a
conblnatlon of|[two Qr et eof} | nc@not her
enbodi nent, t |s ;,(92 ot1-3- l%ﬁ& Hf

CH, bond )

bond CHy )

CHy 0 bond

CHy CHjp bond

In an embodiment of the invention, Z represents -O- or —CHj-.

In an embodiment of the invention, X, Y and Z have the meanings shown below:

X Y Z
bond 0 CH,

9) bond CH,
CHjp bond 0
bond CHy 0)

Each R2 independently represents halogen (e.g. chlorine, fluorine, bromine or iodine),
C1-Cg, preferably C1-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl) or C;-Cg, preferably C1-Cy, haloalkyl (e.g.

trifluoromethy! or pentafluoroethyl).

. . . 2 .
In an embodiment of the invention, n is 0 or n is 1 and R™ represents halogen, particularly

fluorine.



10

20

25

30

Each R i ndependently represents hal ogen (e.g.
chlorine, fluorine, bromne or iodine), cyano, nitro,
whyasoxsk) -C(OH -NR RIO, -CH C(ONR R12 , PFSE2004/001658

NHC(OR 13 , -NHSOR14 , -SONR R16 , -CH -R17, C -C,
preferably C -C , alkylcarbonyl (e.g. nethylcarbonyl,

et hyl car bonyl, n-propyl carbonyl, i sopropyl carbonyl,

n- but yl car bonyl , isobutyl carbonyl, tert-butyl carbonyl,

n- pentyl carbonyl or n-hexyl carbonyl), phenyl carbonyl,

IRGE Eﬁlﬁ@&lh‘bép@%‘ﬂthé’ﬁlvgﬁ’tiong %Ol RATRPY: 3 F YD S Qﬁ" ta3él)1vcr{1b}natlon of two or

cyclopentyl or cyclohexyl), or a group selected fromC
mdze thepgoff erably C -C , alkyl (e.g. nmethyl, ethyl,

n- propyl, isopropyl, n-butyl, I sobutyl, tert-butyl,
n-pentyl or n-hexyl), C-C, preferably C-C, alkenyl

Iggm%h?f etn{i)%?}ﬁllentqrél)p 210reyy| prop-2-enyl, but-1-enyl,

’enyl”or 2-nethyl-pent-2-enyl), C-C
, preferably c-C, aI kynyl (e.g. ethynyl,

op 2. yn but-1-ynyl, pent-1-ynyl, .
@e Jm eae@depﬁy repeﬁsemﬁalgg%wg) chlgfinefluorijjes proming gr ledme)

- g. h 9 lﬁ h dpdxy,

CP'%% ngt Ii/l(}ydr&?}%’utc@h [ soﬁut éx%ﬁété )[ gox’y “CH NHC(O)R
NHS@)}R Xy snzNR R gayic6apn@feaalﬁ>acw@§ Sy Rsrbonyl (e.g.
unsaturated 5- to 6-, - orl O nenber ed

ﬂmh;dmbomﬂ,u e¢hyﬂ¢mlg>rwyswmnpsdcﬂrb¢nyéul$@r<alquadms;ﬂ orhaityl¢anpnyl,

ero WO, rr fo
B Gt iy BAan G petsdleaBeRY f PinHRPondh,
PRAERbA, @gﬂd%hl%ferﬁﬂlﬁb Q08 1dABkyD (byeRpioPRE Y Mobutyl,
substituted with eastS one substituent ? . one,
dymbperttjdrcmeydohdxtyl)r subst ituents independentl y)
selected fr hal ogen (e. chl orine, fluorine,
BREFUReelsete 8%’% ] cycgmog hydr oxlyl cargoxlyl c-C,

@€, ﬁig%g}a}ﬂlﬁllb@wal@l'@’& Iﬁ&hg et }Skoptyﬁtls%'b}f)l'opyp np&ﬁ’ﬁ}’isobutyl

I sop utyl,” i'sobuty tert-b enty
tm-lbewyln)pen@loﬁn-hemlygfer ably C - C, alkoxy (e.g.
et hox

%G@Lnr%fwﬁ rCimpligy Gk %@m@xﬁr%ﬁoﬁ%ﬂm&@g- Rt Loyl
Rfe 'L}é@{: g?%ony&r gtzhgéég@%g%%ﬁwn é?ogoxycar bonyl ,

Gs0p pagforap il pCRydlkynyl (e.g. ethynyl, prop-1-ynyl, prop-2-ynyl, but-l-ynyl,
pent-1-ynyl, penta-1,3-diynyl or hex-1-ynyl),

C1-Cg, preferably C;-Cy4, alkoxy (e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy),

phenyl and

a saturated or unsaturated 5- to 6-, 7-, 8-, 9- or10-membered heterocyclic ring system
comprising at least one ring heteroatom (e.g. one, two, three or four ring heteroatoms
independently) selected from nitrogen, oxygen and sulphur,

each group being optionally substituted with at least one substituent (e.g. one, two, three or
four substituents independently) selected from halogen (e.g. chlorine, fluorine, bromine or
iodine), cyano, hydroxyl, carboxyl, C;1-Cg, preferably C{-Cy, alkyl (e.g. methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl), C;-Cg, preferably
C1-Cy, alkoxy (e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-
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n- but oxycar bonyl , isobutoxycarbonyl,
tert-butoxycarbonyl, n-pentoxycarbonyl or

wo2teengeycar bonyl ). 3 The saturated or unsat ur BEESEZ04/001658

to 10-nenbered heterocyclic ring systemin R may be
nonocyclic or polycyclic (e.ﬁ% bi cyclic), exanples of
whi ch include pyrrolidinyl, rphol i nyl, piperidinyl,
pyrazol yl, thiazolidinyl, thienyl, isoxazolyl,

t hi adi azol yl, oxadi azolyl, pyrrolyl, furanyl,

HAWX@Z&FEMOX)* &qphééioxyﬂ dhd @ll-@é’ |pref&ﬁl§‘1§"|0‘fl- nﬁéﬂdo)dfcarbonyl (e.g.

triazo tetrazolyl, pyridinyl and conbi nations
n;mlyonywbomylmhcecybdlrbom,fn-pfbpbxycarboaydbtsdpnmpmycaxfoonyie

i hvention, each R ndent ents halo
neRrapg/ca {‘¥loIS°‘PW%I’fY6?<'$PPEﬁ %)HHYXYCN FPPOEBPRR] or

Ei.]%ox %OEJ OR 13, -NHSO R14 , -SO NR R16, CH R17

, % car bonyl, phenyl carbonyl, C -C cycl oal kyl

or a group selected fromG -C aIkyI C -C alkenyl, C

-C al | K d t ur at ed
%§g‘¥l£ﬁt%‘¥ @dmsatmiae Oxﬁ%eeegn%é@gﬁgmefqa@g %a%mg&éﬂ dngy be
SR ARG 50k, RGP RS PO R .
S&pRSlingt pigedidin, th'%@l@l tlﬁmﬁﬁlyﬂmﬁieﬁ}tﬂ iBbMazoly | UG iiamlyl,

i soxazol yl, lyrro )l/ phol i nyl , oﬁl peridi nyl or
om@dzmlopmgly ghlemlylb Eﬁdﬁb’l Spnobngh bvlzméﬁqlxlunﬂ@éolyl

2 h
B D LR B RARRRA SRV ) BB frrgby P e M O
hal ogen, cyano, hydroxyl, car boxyl G-Calkyl, G-C

al ko;[% and G -C al koxycar bonyl . 3 In an embodi nent of
In e emkodimentbef, the myBntin; ea¢h Fe rindapendently sansesents balogen, cyano,

haI 1 1124 dydXyl I3NR
Aot S B S R

Rm,o &' C.sth ot carh )ooMh-R ' PlEng), ey emhyl, Gherylcarbonyl, C5-Cg

cycloalkyl

cycloalkyl

or a group selected from C{-Cy4 alkyl, C-Cy4 alkenyl, C-Cy4 alkynyl, C;1-C4 alkoxy,

phenyl and a saturated or unsaturated 5- to 6-membered heterocyclic ring system

comprising at least one ring heteroatom (e.g. one, two, three or four ring heteroatoms

independently) selected from nitrogen, oxygen and sulphur (such as isoxazolyl, pyrrolyl,

morpholinyl, piperidiny! or oxadiazolyl), each group being optionally substituted with at

least one substituent (e.g. one, two, three or four substituents independently) selected from

halogen, cyano, hydroxyl, carboxyl, C;-C4 alkyl, C{-C4 alkoxy and

C-C4 alkoxycarbonyl.

. . . 3.
In an embodiment of the invention, each R™ independently represents halogen, cyano,

nitro, hydroxyl cooyH, NR°R", -cH,coNR' 'R, -cHNHC(O)RY,

NHSO,R™ -50,NR'’R!®, Cj-C, alkylcarbonyl, phenylcarbonyl, Cs-Cg cycloalkyl
or a group selected from C1-C4 alkyl, Co-C4 alkenyl, Cp-Cy4 alkynyl, C;-Cy alkoxy,
phenyl and a saturated or unsaturated 5- to 6-membered heterocyclic ring system

comprising at least one ring heteroatom (e.g. one, two, three or four ring heteroatoms
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or a group selected fromG -C alkyl, C-C alkenyl, C
-C al kynyl, G -C al koxy, phenyl and a saturated or

wap®anuwsa ed 5- to 6-nenbered heterocyclic ri NRCHYBI0@41001658

conprising at |east one ring heteroatom (e.g. one,
two, three or four ring heterpatonsi ndependentl|y)

sel ected fromnitrogen, oxygé% and sul phur (such as

i soxazol yl, pyrrolyl, norpholinyl, piperidinyl or
oxadi azolyl), each group being optionally substituted

1H\&épgn&§1tl&ﬁﬁﬁcte‘arﬁ:‘on§ﬁ bk, W@Pden (28d Qul H’lﬁquchVé@ isokYoRR, Hrrolyl,

four substituents independently) se ected from
rharpbgjary], pipeaidiny] by avadiagdlyl) ceach gropb bemglcptlonadxlly lsobsyitiertiwith at

| k bonyl I h m
lé‘wag%év@%iﬂxé’rﬁ%? i ALY B G oS By dRongspi ) selscted from
1%11/%@& gﬁth R 5& QX%bx bl @Q@'\A{'iugl Nal@oalkox&%dc( O NR

mjecmyﬂcoaydammyl et hyI car bonyl, phenyl car bonyl,
cycl ohexyl, or a group selected fromCl-C4 aIkyI,

et henyl, ethynyl, nethoxy, ethoxy, phenyl and a

Iﬁ%&hélie‘?l%o‘aﬁméiﬁsé%wRg‘ﬁx‘r’c@ﬁéadeﬁt%x@gfé@&ﬁ?ﬁﬁ&ld%e&ﬁ&rﬂfey %u,nqme
61 !

ng systemconprising o
dyetics rigad, Ohgdroxyd e pE(@IENt-NR "Rel, eCHBE(O)NRN iRl rc(geij@))R
oxygen 1(;such ag7 | soxazol yl rolyl, norpholinyl,
bﬂ—&}z&j ny¥HuR o yé%lpw etéggqu(g}y eggﬁcp]r@onyl cyclohexyl, or
SALPRRLN B ELLA0 Mk £ [ B By penyt and o

s(etﬁl?dtéd StUlndatudatdd 5-1% BHﬁémbePéﬂi{e@édeych@ﬂmgys%nkUdmprlslng one, two or
(particularly G-C alkyl) and G -C al koxycarbonyl. A 7

three riRg hetRroatdmsinderrndentll stlected Ennianirogen ang prrgsn(such as

GrAIE) Pyar aramnay e pigana gy sl sny BV pRGE Sptionlly

éﬁbzﬁftﬁ’c@&’ Wlth'O%@R%RJ\‘ khreé‘sd%'ﬁtﬁénts ina@ﬁadaydty%&&a mwﬁalo gen

entyl or n- or preferably hal oal kyl
(pe'tlgulaltl}' ﬂﬂbmmb,ohfg;hwl 6n- Cheaik)df(lbwwm% 2 alkyDnamginC1-Co
errbo He :]1 of the invention, R, R, R, R and R each
Rt 1y represent a

R4, RS, R6, R7 and R8 each independently represent hydrogen, halogen (e.g. chlorine,
fluorine, bromine or iodine), Cy-Cg, preferably C1-Cy, alkyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) or C;-Cg, preferably C1-Cy,
haloalkyl (e.g. trifluoromethyl or pentafluoroethy]l).

. . . 8 .
In an embodiment of the invention, R4, RS, R6, R7 and R each independently represent a

hydrogen atom or a methyl group.

. . . 4 5 6 7
In another embodiment of the invention, R , R”, R and R each represent a hydrogen

atom and R8 represents a methyl group.

. . . 4 5 _6 7 8
In an embodiment of the invention, R, R", R, R and R" each represent a hydrogen atom.
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hydrogen atom or a nmethyl group. In another enbodi nent
of the invention, R, R, R and R each represent a

whyasogee at om and R represents a net hyl gr oupPCI/SEZ04/001658

enbodi nent of the invention, R, R, R, R and R each
represent a hydrogen atom R and R each i ndependently
represent hydrogen or prefergbly Cl-4, alkyl (e.qg.
nmet hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl). 9 10 In an

Rﬁy@gﬁ’ /s, igéeﬁgﬁgﬁgtlg\‘%g%sﬁwg?g@ﬁ 8 & -eaCktefRIMPE f—'@'ﬁ;, alkyl (e.g.

r ogen. endent!ly represen

QA8 Rpropt; Sgpropy e haual) iyoblidd, Gdrt-batyk y-peneyl @r n-hexyl).
met hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl), 12 or R and R

t oget her. Wit he. nj. ® ' re
Rt A St e S
heterocyclic ring (e.g. pyrrolidinyl or piperidinyl)
ich ppy be optionally substituted with at |east one
Rs ubsd Rt ueaeh irdspendentherepragent by dropere@ Ginbetirefgwaply<C1-Cy, alkyl

i ndependent |
(SRR ol PEGHE M AP G SRR (o 'n- Byl o nhesy),
of RUEReneEn l%afhér%ﬂlet_ﬁs Rlirda¥s 510810 whichlBeyOdre Bitahed Rrm a 4- to 7-

together with the nitrogen atomto which they are

nadniteeddesdtut dedhaerbeydio riig fegtmretdisgt arpapesidinyl) which may be

USSR B0 Bt B LA

R sele T PR T and R toget her with the
nitrogen atomto which they are attached forma

Ig -B@rrgxgg&jri%gn ¥ %ﬁ%‘g}g@g? Eltr q%%&quiegchr iinge%e%einﬁg rg{aargsertl)tel'nydrogen or

C1-Cq4 alkyl, or R11 and R12 together with the nitrogen atom to which they are attached

form a 5- to 6-membered saturated heterocyclic ring which may be optionally substituted

with one or two hydroxyl groups.

In another embodiment, R11 and R12 each independently represent hydrogen or
C1-Cy alkyl, or R11 and R12 together with the nitrogen atom to which they are attached
form a 5-membered saturated heterocyclic ring which may be optionally substituted with

one hydroxyl group.

R13 and R14 each independently represent hydrogen or Cy-Cg, preferably C;-Cy, alkyl
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl),
particularly methyl.

R15 and R16 each independently represent hydrogen or C;-Cg, preferably C1-Cy, alkyl
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl),
or R15 and R16 together with the nitrogen atom to which they are attached form a 4- to 7-

membered saturated heterocyclic ring (e.g. pyrrolidiny! or piperidinyl) which may be



10

15

20

25

one hydroxyl group. 13 14 R and R each independently

represent hydrogen or G -Cg, preferably al kyl (e.g.
woreaolphoe2et hyl , n-propyl, isopropyl, n-butyl, PEDBEZ20Y4/001658

tert-butyl, n-pentyl or n-hexyl), particularly nethyl.

R and R each i ndependent |y re&resent hydr ogen or

g -Cg, preferably Cl-4, aIk (e.g. nethyl, ethyl,

n- propyl, isopropyl, n-butyl, isobutyl, tert-butyl,

n-pentyl or n-hexyl), or R and R together with the

13naﬂﬂ%ﬁbsﬁ[&ﬁ) Jv(l’h X)ﬂb%? Rﬁ%stﬂﬁ%t ?é é %‘ﬁg ecq%) of Eﬂk@su%stlﬁl&ts

saturat eterocyclrcri

gérﬂbht@})@b‘lbctedfrﬂmngfdr&dyhyl) whi ch may belO optional Iy
stituted with at | east one substituent (e.g. one,

tvvo or three substituents independently) selected from

RhY/dr o % 7 rn%mb%ed%atﬁra J}%te?oxg;%ﬂ?ﬁflégorﬁﬁﬁlﬂga‘%l%gst .on g}e eg one or

ocyc I ng con al nin ast on

t&Mtr{)‘%e‘iﬂa@ﬂﬁ NyitIPfhg WAl 6B opﬂldiﬁllmsbﬁltddw/ltm&ﬁi dr¥more (e.g. 1 or

substituted with one or g 1 or two) 0OxoO
tyeJowosroups. Iaranenbodinerabi k Rf Rs |as‘5 tg 75nerabered iaffisated feterocyclic ring

sat urated heteroc con | ni t rog
SR AL TRAPCHOTS ?ﬁ# Fuich Pl i Phided RO ass
Hglﬁla&)hnlergggﬁ,gg)u ne-2,4-dione) . In an enbodi ment of the
Invention: , 1, 2, 3 or 4; each R independently

represents hal ogen, cyano, hydroxyl, alkyl, G -Cg
hal oa] kyl, al koxy or. sul phonam do (- SOZNH2) X

?%?@L@K@gm fﬁ&‘rﬂg‘verﬁ‘r‘m O, Y represents a bond, or
m1s?n'f] zzﬁoggresents a bond -0, -NH or -CH2-,

provi at only one of X, Y and Z can represent a
boembhaR indgpeadentlyirepresents hatogen, deyeine, hiaydrokydn € 1 Cecdkytot

Cti?(t36hhasicl)arlrll<J)lll,t %rll-e(% eﬁf«}/xyr gxp elgﬁor}ltamlé} (- 882N1—512 0. 1or 2

X represents a bond, -CHp- or -O-, Y represents a bond, -CHy- or -O-, and Z
represents a bond, -O-, -NH- or -CHj~, provided that only one of X, Y and Z can
represent a bond at any one time and provided that X and Y do not both simultaneously
represent —O-;

nis 0,1 or2;

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

qisOor 1;

tis0,1,2,3,4 or5;

each R3 independently represents halogen, cyano, nitro, hydroxyl, -C(O)H,
NROR®, _cryconr 'R, -cHNHCO)R", NHSO,R', -S0NR"R™,
C1-Cg alkylcarbonyl, phenylcarbonyl, C3-Cg cycloalkyl, or a group selected from
C1-Cg alkyl, Cy-Cg alkenyl, Cp-Cg alkynyl, C;-Cg alkoxy, phenyl and a saturated or
unsaturated 5- to 10-membered heterocyclic ring system comprising at least one ring
heteroatom selected from nitrogen, oxygen and sulphur, each group being optionally
substituted with at least one substituent selected from halogen, cyano, hydroxyl,

carboxyl, C;-Cg alkyl, C1-Cg alkoxy and C;-Cg¢ alkoxycarbonyl;
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2 each R independently represents hal ogen, al kyl or
hal oal kyl ; gis Oor 1; , 1, 2, 3, or 5; each R
w0 pabeperseent | y represents hal ogen, cyano, nitrPCT/SE2004/001658
hydroxyl, -C(OH, -NR RO, -CHC(ONR R12 , -CH
NHC(O R 13, -NHSO R14 , -SO NR R16, C -Cg
al kyl car bonyl , phenylcarbonyﬂ} cycl oal kyl, or a group
selected from-Cg al kyl, C -Cg al kenyl, al kynyl,
al koxy,%%her;yl agd a saturated or unsaturated 5- to
10 ﬁef@% e | S t
oRot e 1 Ao R PEERGedRfly IR IGATAA TG C1-Coally
oDX3igehhaoalkylu phur, each group being optionally

substltuﬁ@d wth at | east one s bstituent s cted
r Bmand Rog@fﬁ’ indepprdently ERPESSGHT yg’%ﬂg%s&fl- a@ﬁ«,v

aI kdk H
repreé% S B AP eprerf e e SRS %F‘EEFGFR fgr”
efRflwith Ql?&rhtrb%@ﬁ@&ﬂ tewhich tﬁ@memhemﬁlﬁ Qge o Dimembered
a kyl; 11 12 11 12 R and R each independent|y

sate:;atedsk@twodyym dgewhish redyiyel optionally subslitited wifhehlsastwne h
nitr ich they are attached forma 4-
@g Pﬁﬁ?gegfegéa E]Yfifg’f\é@ het erocyclic ring which may be
opki'dvaal kY Sueh Sidepetidestiyite gfbsé}ﬁ hi@dgén &rcel-sy Bis1; tan@nt

sel get ed {4 om hydroxyl ; 14 R and R each
i nBepemUBntd:aph urebp@@enﬂy tepresery dpidrogersriyy- C6 alil, RFEndaIFdR

N e R T e R T

ﬁr%te?ltﬂe?e‘fng)ghé Hﬁ% éﬁ& pﬁsﬂa@rﬁgstﬁ@wmh%gleast one

et erocyc ren may be optionally substituted
swbstitueat seleeeltfromm ydroxyl;

.
E
)

or a pharmaceutically acceptable salt or solvate thereof.

In an embodiment of the invention:

mis 1;

R1 represents halogen (particularly chlorine);

X represents a bond, -CHjy- or -O-, Y represents a bond, -CHp- or -O- and Z
represents -CHp- or -O-, provided that X, Y and Z are different to one another;

nis 0;

qis1;

tis0,1,2,3,40r5;

each R3 independently represents fluorine, chlorine, bromine, cyano, nitro,
hydroxyl coo, MR, -cH,coNrM'RY, -cHNHCO)RY, -NHSOR™,
-CHz-R , methylcarbonyl, ethylcarbonyl, phenylcarbonyl, cyclohexyl, or a grdup
selected from C;-Cy alkyl, ethenyl, ethynyl, methoxy, ethoxy, phenyl and a saturated
or unsaturated 5- to 6-membered heterocyclic ring system comprising one, two or three
ring heteroatoms independently selected from nitrogen and oxygen, each group being
optionally substituted with one or two substituents independently selected from halogen

(particularly fluorine), hydroxyl, C;-C; alkyl and Ci-C; alkoxycarbonyl;
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substituent selected from hydroxyl; or a
phar maceutically acceptable salt or solvate thereof. s

wo pooan4sedodi nent of the invention: mis 1; R PCT/SE2004/001658

represents hal ogen (particularly chlorine); X
represents a bond, or -G, Y ?epresents a bond, or -O
and Z represents or -0, prO\}' ded that X, Y and Z are
different to one another; Onis O ; ; , 1, 2, 3, 4 or
5; each R independently represents fluorine, chlorine,
br efti w2 R % vAnad R ichECindpLAaRY kepreseh@yidrogehR R10 , - CH
C(O)9NRRJt , ~CHNHC(OR 13, -NHSOR14 , 17 5 -CH2-R ,
meRhyahd & beaghl indepehddntizrépoespnt, hydtagay) car bonyl |

CYioners o sareueiodl ctioy biom sthen -y
tcggn'eiél{e&) EV\?%]QE%%?% &h 6086 Wf!;ﬁ/c‘ﬁlth aré Qt@acﬁé@fo?ﬂ‘a?éﬁi?{n‘)l;éﬂeﬂ Qaturated

ee ring heteroatons I ndepen

hsetRgtladidg @hich iniaydgeptiamdly sxlytianed wik bnghyalpxyh gidug;
optiignal | y4 substituted with one or twg substituents
i ndepartiBnt ¢achdrdependently rprpserdmsgsth Ad( parti cul arly

fl wdfine e i -C. . .
al kox gls::hagr Ooﬂ'é]%;ﬁ%yég A atgﬁtéaayg%tﬂé%ﬂry 3 gg grﬁ%)g%r%@??mg e% pnrlté%%eﬁ taltoms and
mm&%ei@su&time&$% Fo6lpsi ndependent |y represent

hydr ogen; R and each independently represent
hydrogen or nethyl, or R and R together with the

Eg{itr%gef atomt.o Lch tth(%y. r&e,attached forma
gl aF Ry o B er ek 1 ing whi ch may be
opi2PNALI-FhRER$LA, b Mo BeizciRn ANt digroLm-318 14
methoxyphenoxy)propan-2-ol hydrochloride,

2-{[(2S)-3-(5-Chloro-1’ H,3 H-spiro[ 1-benzofuran-2,4’-piperidin]-1°-yl)-2-

hydroxypropyl]oxy}phenol,

(2S)-1-(5-Chloro-1’H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-1°-y1)-3-[2-(2-
hydroxyethoxy)phenoxy]propan-2-ol hydrochloride,

2-(2-{[(2S)-3-(5-Chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy } phenyl)-N-methylacetamide trifluoroacetate (salt),

(39)-1-[(2-{[(2S)-3-(5-Chloro-1’H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-1’-yl)-2-
hydroxypropyl]oxy }phenylacetyl]pyrrolidin-3-ol,

N-(2-{[(2S)-3-(5-Chloro-1’ H.3 H-spiro[ 1-benzofuran-2,4’-piperidin]-1’-yl-2-
hydroxypropyl]oxy }benzyl)acetamide,

2-(2-{[(2S)-3~(5-Chloro-1’ H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-1’-yl)-2-
hydroxypropyl]oxy }-4-methoxyphenyl)-N-methylacetamide,

2-(2-{[(2S)-3~(5-Chloro-1’H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-1’yl)-2-
hydroxypropyl]oxy }-4-hydroxyphenyl)-N-methylacetamide trifluoroacetate (salt),

2-(4-{[(2S)-3-(5-Chloro-1’H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-1’-yl)-2-
hydroxypropyl]oxy }-2-methoxyphenyl)-N-methylacetamide,

(25)-1-(2-Amino-5-methoxyphenoxy)-3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-
piperidin]-1'-yl)propan-2-ol bis(trifluoroacetate),
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R and R each independently represent nethyl; and 17 R
is abto 7-nenbered saturated heterocyclic ring

w@omvsaigweng 2 nitrogen atons and which ring i SPCT/SE2004/001658

substituted by two oxo groups. Exanples of conpounds
of the invention include: (29)-1-(5-Chloro-1"1 /;3
ff-spiro[I-benzofuran-2,4'-pﬂ eridin]-1"-yl)-3-(2-
nethoxyphenoxy)propan-2-o| hydr ochl ori de,
2-{[(29)-3-(5-Cnloro- 1" 3i

- SR} 150
BP0
hy#r,oﬁ rﬁpﬂ]cﬁ;ﬁfbAbl@rdszypharﬁ)iheﬂlanﬁnulfemarﬂdm }riﬂuoroacetate

2- (2- _hydr oxyet hox hengx ropan- 2-0
hy é/} {{( -,30@ Chl%)/ro I'H,3 H-spiro ? enzo ura)llr! 54-1?1per1d1n] 1'-yl)-2-

A =
g% W{@Bﬁﬁm%ow phédox CZ)’ N&ehl@fcﬁl'Hﬁ{-ﬁﬁiro[l-benzofuran-2,4'-
(3 (2-{[(2S)-3-(5-Cnloro-1" e; 3i

repiding{1-yDenap@r-2ohn- 2, 4' - pi perl din]-1"'-yl)-2-

%&3*1%{’%@@5% o e PSR PSS an- 2
eth%/n SPanl3- o%' - 2-
ydr oxypr opyl ] oxy} benzyl ) acet am de,
2- (ZB){1-(52Chios>-{ 55 Bhispiral! beifof@rn-2eirpipefidinbé mAbB R Ardichloro-

d
3#@@@559@@5%&%)B§§¥ é‘ﬁethoxyphenyl) N- et hyl acet ami de,
#Q%sg{i 2EhIo Fo -8 35 ds%ybhenoxy)-3-(3-chloro- I'H.3H- §})1r)0[1 -benzofuran-

, |ro benzof uran- 2, 4" ~'pi peri din] -1
zhy@qmmﬁWMOpymmnpg}lélhydroxyphenyl)-|V-nethylacetanlde

SR R b SR 155
SRR RS amElery|) LY, ] et am o

r- $IS)¥-D[5-CthcﬂZ'H 3H-apird] | enzofuran-2,4'-piperidin]-1'-yl)-3-(2,3,4, 6-
pi peridin]-I" -yI)pro an-2-ol bis(trifluoroacetate), 13
teipashloxnheRyINrBRaE-2-2L hy dr oxyphenyl ) met hanesul f onani de

tr '(ié)l-'llo—fﬁéﬁﬁ)?(?-tl '%1,3H-sp1ro[ I-benzofuran-2,4'-piperidin]-1'-yl)-3-(2-cyclohexy!-5-

methylphenoxy)propan-2-ol,

(28)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-yl)-3-phenoxypropan-
2-ol,

(25)-1 -(2-Br6m0phenoxy)-3 -(5-chloro-1"H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol,

2-{[(2S)-3-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy }benzaldehyde,

5-tert-Butyl-2-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropylloxy }benzaldehyde,

(28)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'"-piperidin]-1'-y1)-3-(1,1":3',1"-
terphenyl-2'-yloxy)propan-2-ol,

1-(2-{[(2S)-3-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy }-5-methoxyphenyl)ethanone,
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N-(2-{[(25)-3-(5-Chl oro-VH, 3H spko|
1-benzofuran-2,4" -piperidin]- '"-yl)-2-

Whaasox6pr opyl ] oxy} - 4- met hoxyphenyl ) met hanesul POTSA004£001658

trifluoroacetate, (2S)-

- (4- Brono- 2- f | uor ophenoxy) - 3-( 5- chl oro- , 3H spi ro[
1- benzofuran-2,4' - piperidin]* LR -yl ) propan- 2- ol ,
(2S)-1 -(5 Chl oro-1"'"H,3H spiro[l -benzofuran-2, 4' - pi peri
di n] -1t -yl)-3- (3 et hynyl phenoxy) propan-2-ol, (2S)-I

-yI @n%fbg% '(gg gl_ﬂuo bﬁwwmb&%m@ﬁ-@% bkRdin]-1-y1)-2-
lﬁ/dﬁmpm@vﬂmmbmwvﬂmman 2-ol, (29)-

i soxazol noxy) 3-

- (4: chlo
( f@gglh%%[hm gﬁmmyéﬁ-metﬁylphenoxy) 3+( chloro-l'H 3H-spiro]1-

&Eé?ﬁ[lf(%lgi’ (?I%eglljaﬂl %)}Wcﬂﬂg Ogpl()lro[l - benzof uran-2, 4

- Pi(RS)-1-¢54Thidro-1H,3H2Rpiro[ 1-benzofuran-2,4'"-piperidin]-1'-yl)-3-(2,3-dimethyl-4-
h%l{dr oxypr opyl ] oxi/} phenyl) (phenyl ) met hanone,
{yBPICAIHZ® H, 3H spiro[ | - benzof uran- 2, 4' - pi peri

e e P gL
dlcm@ﬁfé@énukmm%a&z =q@j peridin]- '-yl)-3-(2-cycl ohexyl -
nmet h henoxX ropan- 2- ol , (2S)- I-(5-Chloro-

, SHEtedi(RB)-3-04-) h&)cﬁ—(ﬁ—ghdo@ - YUH,3bi- mm[ubeqzofuran-Z 4'-piperidin]-1'-yl)-2-

hyﬁ%%prgngﬂ %{@‘f&@ F%ieeﬂ?a&%é‘t? 3H spi ro[

1- 3LCR b1, 31IspRs - 2g19b.(2.. -
L fpogscans S m el ot ESIAIS0) Gty

reﬁrmpjnenqur)pxypa)n-z-ol hydr oxypr opyl] oxy} benzal dehyde,
3H-spiroll

ber ot 2GS b Splr%[fjﬂwoﬁya}-&ﬂyﬂpsw_ﬂ e
g Pﬁﬁfgf]@ggﬁf;zggdglf@ﬁ |2_£15 g]:og:lod! n]-r-yl)-3-(1,1":3
I '(QS}EL(fpﬁJh}myd)--l'H 3Hspixyl )] fengadivaz-201'-piperidin]-1'-y1)-3- (2—

fluorophenoxy)propan-2-ol, |

(28)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y)-3-(3-
fluorophenoxy)propan-2-ol,

(2S)-1-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-y1)-3-(4-
fluorophenoxy)propan-2-ol,

(25)-1-(2-Chlorophenoxy)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol,

(25)-1-(3-Chlorophenoxy)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropan-2-ol,

(28)-1-(4-Chlorophenoxy)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol,

(25)-1-(3-Bromophenoxy)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yDpropan-2-ol,

(25)-1-(4-Bromophenoxy)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol,
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1-(2-{[(2S)-3-(5-Chl oro- ,3Hspiro
1-benzofuran-2,4" -piperidin]- '"-yl)-2-
whaasoxepr opyl ] oxy} - 5- met hoxyphenyl ) et hanone, 1BCT/SE2004/001658
1- (5-Brono-2-{[(2S)-3-(5- dﬂor& , 3Hspirof
| - benzof uran-2, 4' - pi peridin]- -yI) 2-
hydroxypropyl]oxy}phenyl)ethdﬁone
(2S)-1-(4-Chl oro-2-isopropyl - 5-net hyl phenoxy) - 3- (5-ch
or 0- | ,3Hspiro[l benzofuran- 2,4'-piperidin]-

- | - ; ’
1 GSPEPRRRG Y s mcfplohchony 393 M@t JEEHIBIE ALbanzatungn2.4-
ipehﬂm@hemomm%an 2-ol, (2S)- -(5-Chloro- ,3Hspiro[
1- benzof uran- 2, per |d|n - -

3-
di é?‘ﬁ)olr@pﬂbk?&cw‘lgﬁ Fp[i:béquOfIEfl }41-p1pe1§1d1n] 1'-y1)-3-[2-
29 | ' H, 3H | -b f
(t(ré‘lEﬁro%eQ%re ]Jhén ,%,]p%oéﬁ%_ﬁgf oz)ohydr oxypfg:o;lo][ oXyenzo ur an

} - 3=(E S BRBTHbhACH B iHad o[l( BémofurdrD2, Phliperiatin]- 1'-y1)-2-
3H-spir 1- benzof ur an peri di n]
hydmbi)’Pl‘QPﬂIO&Yét%ﬂH@hWPhQﬁMH@EWP,pr opan- 2- ol ,

SRt PR et el s
t&%@ﬁﬁ%i@ﬁbﬁbnﬂﬁaﬂ)ﬁhé&%]pr&paﬁ@' gl oro- , 3H spirof
1-benzof uran-2, 4" -pi peridin]- -yf)-3-(2-
f | (@%)elpieGbboyd- p-red*yaﬂneﬁenl) -3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-

(5:Chl or "H, 3H-spiro[ | -benzofuran-2, 4" - pi peri
Piﬁﬁiﬁ%ilm L %)yrogart-g OLf | uor ophenoxy) pr opan- 2- ol ,

(2 - ! - . 4!_ ' _
| S@S’S)pl gﬁofﬁ%‘gagﬁﬁ TS%IFIO[% benzoglllrsré r2I dlplrlla]erldln] 1 351) -3-3- 52 ,5-dimethyl
1H-plmomhﬁbxmewm]pxppam-2~obl

3 E‘%@ i of ﬁysfgi %3?1319 -b&nm%vrﬁléﬂ‘*dp tiin]-1'-yl)-3-[2-
N M R
yl X28)opahCRloed-1 'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'"-yl)-3-[2-(2-
hydroxyethyl)phenoxy]propan-2-ol,
3-{[(2S)-3-(5-Chloro-1H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy}benzonitrile,
2-{[(28)-3-(5-Chloro-1"H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy }benzonitrile,
(2S)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-3-(2-morpholin-4-
ylphenoxy)propan-2-ol,
(25)-1 ~(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(2,3-difluoro-6-
nitrophenoxy)propan-2-ol,
(28)~1-(5-Chloro-1'H,3H-spiro[ I -benzofuran-2,4'-piperidin]-1'-y1)-3-(2,3,6-
trichlorophenoxy)propan-2-ol,
(2S)-1-(5-Chloro-1"H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(4-fluoro-2-
methoxyphenoxy)propan-2-ol,
5-Chloro-2-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy }-3-methylbenzaldehyde,
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25

(2S)-1 -(4-Chl orophenoxy)-3-(5-chloro- ,3H spiro|
1- benzofuran-2,4' -piperidin]- - yl)propan-2-ol, (2S)-

WO ¢@sBrwrophenoxy) - 3- (5-chl oro- , 3Hspiro] PCT/SE2004/001658
1- benzofuran-2,4' -piperidin]- - yl)propan-2-ol, (2S)-
- (4- Bronophenoxy) - 3- (5-chl orq- , 3Hspiro[
1- benzof uran-2, 4' - pi peridin] 16 g yl ) propan- 2-ol, 15
(2S)-1-(2-tert-Butyl -5-nmet hyl phenoxy)-3-(5-chloro-1"H
3H—spi ro[| -benzofuran-2 4 - piperidin]- |'-y

@pﬁ -éféﬁko- 'H,3H-s 1§?_H_l-benzofuran-2 A'-piperidin]-1 2yl) -3-[4-(4-

or O- spi ro[ | - benzof ur an-
meﬁhyﬂﬂpbﬂdm] l-yl)rZMilt)epﬂteb&y]propanQ -ol,
(trlfluoroneth henoxy] pr opan- 2- ol
| - (29 1-(>Shlome- X 1sBire[] fbenzofuran-2,4"-piperidin]-1'-yl)-3-(2,4-dichloro-
piperidin]-1"-yl)-2-
3I’153 rn?)eigﬁ 6%%? é ox%ﬁhlao@a%?ﬁ%’t hoxyphenyl ) et hanone,

<(:| 23)(315 D'@h?ﬁgﬂf{czﬁfﬂg)?r(gﬂhﬁﬂwﬂ SHBpnE 0 Heh20Turdn 4, 4 Piesitlin]-1'-
in - -
Lmlrpwnr@ viloy i phenyloprepast hono, phenoxy] propan- 2- ol ,

{ (2 oA B Sy PR 23 R PA ) 5.0
a?i St hropandrpr opan 2- ol

loro-1"H 3I—|—sp|ro[l-benzofuran 2,4" -piperi

di 1§28)k1-¢5¢Chlogo-[l BL312-spire]|l rhsnzpfiran-2i4-piperidin]- 1'-y1)-3-2-
e_gﬁ{l_l hen thgrhg n-2-ol, (2S)-1-(5-Chloro-|I
PP6pP uran-2, 4 -piperidin]-1"-yl)-3-[2-
( h)(ﬁjﬁ)o?‘-){ﬁéhﬁ)% l@ﬁﬁ@—@ﬁﬁ‘&[@fb@%ﬁ@n@ 4’-p(p%§ﬁm!|-‘l (-)Sﬁ) ghsoro- |
H-spiro[ | -benzéfuran-2, 4' plperl din]-1"=-yl)=3-T2-(2-
elﬂmrs mg%}a)mbasrp%hoxy] pr o'ﬁfm : .
- o-., spiro e e :
- b&é@*'?ﬁr‘éhf"?'ﬁi %TL‘]SB’F?@Tbﬁj‘éj‘ﬁf‘-‘rﬁ{‘)zz"zplf’g‘?ﬂﬁﬁk} pHEPP rsepholin-4-
@‘5 P%@g%%o&l oro-1'"H, 3Hspiro[ | -benzofuran-2, 4" -pi
pe 28 R{5-Chiokg-1 2L 3 Mg plire[X yhonadyrah-Qdy-plperidiairl tyl)-B 42-(5-methyl-
1,3,4-oxadiazol-2-yl)phenoxy]propan-2-ol,
4-{[(2S)-3-(5-Chloro-1H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyljoxy } benzonitrile,
(25)-1-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2-(pyrrolidin-1-
ylsulfonyl)phenoxy]propan-2-ol,
1-(2-{[(2S)-3-(5-chloro-1’ H,3H-spiro[ 1 -benzofuran-2,4’-piperidin]-1’-yl)-
2hydroxypropoxy]benzyl}imidazoline-2,4-dione,
(2S)-{2-chloro-5-[3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropoxy]phenoxy }acetic acid,
(2S)-{2,4-dichloro-5-[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropoxy]phenoxy }acetic acid,

and pharmaceutically acceptable salts and solvates of any one thereof.



10

(2S)- -(5-Chloro-1 ,3Hspirof
- lbenzofuran-2,4' -piperidin]- '"-yl)-3-(2-norpholin-4-

W@ k@hesezy ) pr opan- 2- ol , PCT/SE2004/001658

(28)-I-(5-Ch|oro |"H, 3Hspiro[ | -benzofuran-2, 4
-piperidin]-1"-yl)-3-(2, 3- dlfluoro 6-

ni t r ophenoxy) pr opan- 2-ol , é | - (5-Chl oro-
SFLspiro[I-benzofuran-2,4 p|peridin]-l -yl)-3-(2 3, 6-
tri chl orophenoxy) propan-2-ol, (2S)-1-(5-Chloro-|

Tglié"f_?é%bﬁtq{wenggﬁ‘ A0THeF BldvitteSa pﬂicé’ﬁ Ithith® breparétion 8¢ 4 dnidcd@d of

met hoxyphenoxy) pr opan-2-ol ,
foenfiiid () or a?pl{a{rﬁﬁéﬁ:)maal()&ccdfﬂtaiﬂ@salt B sblyate thfredf as defined above which
-benzofuran-2,4' -piperidin]- '-yl)-2-
CRIPRFIESEy pr opyl ] oxy} - 3- net hyl benzal dehyde, 16 (29)-

of S5RhF ormpolitayRishud - benzof ur an- 2, 4" - pi per  di n] -

-yl =32 nmet hyl pi per
-yl)-2-nitrophenoxy] propa X(Zj 0|Y (EBgy\ - (5-Chl oro-
3H spiro[ 1-benzofura

, ' eridinNH'-yl)-3
-(2, 4-di chl or o-

3, 5-di net hyl - 6- nitr Z)pan- -ol,
1-(3,5-Dichl oro-2-{ 3- (5-chl orjo- ,3Hspiro]

1- benzof ur an- 2(R")pi peridinl-1 ° (%h 2-hydr oxypr opy1]

oxy} phenyl) pr opan- -one, (2S)- (5 }-nor o- (IBH spirof
benzof ur an-22, 4. - pi idin]- - .

‘i]iheﬁfilp Bhéno% ﬂo}éaﬁ-agg 2| are g l-ne‘i/ ’(“?9@1‘&6 Iy withsg compqugd of
nﬁﬂzofuran 2,4'-piperidin]- "-yl)-3-(2-

e’i thenoxy) propan-2-9f ,

(2S)-1 -(5 Chl oro-d' H,

din]-1"-yl)-3-(3-1€
(5 Chloro-1"H, 3 | £

ran-, 4' - pi peridin] -
yl) - 3- (3- mor phol\i,R4 rpréban- 2- ol
(25)-|-(5 Chloro-R* R

3I—I—sp|ro[l-benzofuran 2,4 -piperidin]-rdi)-3-[2-(5-m

gl L R33p4 %3 aZglq s ¥loRheR, RSRRAN R - &

(b) reacting a compound of formula

(CHz)q‘\
7
Q X T T
R1)

2
wherein m, Rl, n, R2, 3. XY, Z, R4, R ,‘R , R and R8 are as defined in formula (I), with

HO |
e
)

wherein t and R3 are as defined in formula (I), in the presence of a suitable base (for

spiro[l - benzof uran-2, 4' - pi peri
Rr opan- 2-ol, (29)-

a compound of formula

example, triethylamine or potassium carbonate); or
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15

4-{[(2S)-3-(5-Cnhl oro-|
, 3H-spiro[ | -benzofuran-2,4"' -piperidin]-1"-yl)-2-

me(dlsmmm opyl] oxy}benzonitrile, (2S)- -(5-chP@r/6E2004/001658

"H, 3H spi vo[ 1-benzofuran-2,4'-piperidin]-
"-yl)-3-[2-(pyrrolidin- -
yl sul f onyl ) phenoxy] pr opan- 2- dﬁ
I-(2 {[(2S) - 3- (5 chl oro-1"F, 3i /- spiro[l-benzofuran-2, 4
"-piperidin]-l"-yl)- 5 14
h
(% 2)%6’%?)‘2%% %99909{115_ QF@E#&?% g‘r@%r‘_aéén&e-l@lgbﬂl N@acting a compound of
f&inddspi ro[ | - benzofuran-2,4 -piperidin]-1 -yl)-2-
hydr oxypr opoxyj phenoxy } acetdc acid
(25)-{2, 4-di chl oro-5- 3- (5-Eh|oro-|?§#-spir

- benzof ur an- pi peridin]- (R3')t-
hydr oxypr op y]X ﬁ‘g%} Ace nd

phar mac cal » akcept afNe salsts~and_s@)vat es™0 any
one t N7 Ifie pﬁes,ént i Averlt oerurther pr oyj des

a procg f T preparati on oRa conpound of f | a

%1) rmaceuti gal ly acceptable salt or solvate

( érneof as defined a(tg@;?e whi ch conprises, (a) reacting

aconpound of forrrul Y (CH) NH (I1) 12vvherein m (VI)
Z are as defined in fo

mul a
Whe}em WW ﬂ’ lagc% ﬁb‘buﬁd nl@)PS defingdifor B IM@frgqqu(Ii othq tharR,NH$92R
bmo%,?ogéfkﬁ%@ dnl Bald in Bfm@a (B) with a

aP%aCtR hg’ formul-a

compound of formula
14
R
L\\ 7
S
|l
O (VII)

O

wherein L1 represents a leaving group (e.g. a halogen atom such as chlorine) and R14 is as

defined in formula (I), in the presence of a suitable base (for example, pyridine);
(d) where tis at least 1 and a group R® represents —CH,-R17, where R17 is a 5 to 7-

membered saturated heterocyclic ring containing 2 nitrogen atoms and which ring is

substituted by two oxo groups, reacting a compound of formula

(CHy), W

Z

RN, (Rz) i

wherein t” is 0, 1, 2, 3 or 4, R¥ is as defined for R? in formula (I) other than -CH2-R17,
and m, R, n, R?, 0, X,Y,Z, R4, R’ R®, R7 and R® are as defined in formula (D), with an
alkyl glycinate (for example, ethyl glycinate) in the presence of a reducing agent, (for
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N R(RL () (IV) Awhereinm R, n, R, q, X Y, Z
R, R, R, Rand R are as deflnedlnforrmla(l) vvlth

W(azansmmmnd of formula (V) 3 s wherein t and RPGEI/BEHB84/001658

defined in formula (1), in the presence of a suitable
base (for exanple, triethylamne or potassium
carbonate); orl1l8 3 14 (c) whdfl t is at I|east one and a
group R represents -NHSO R, reacting a conpound of
formula X- Y (CH) HORR (R1) ( )n (M) 3 3 14

CHRFE 5y ol VB el s
isbcfunBe} R and are as defined in formula (1) with a

conmpound of formula 14 Ro S llo
and optionally after (a), (b), (c) or (d) forming a pharmaceutlcally 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
acetonitrile at a temperature of, for example, 0°C or above such as a temperature in the

range from 0, 5, 10, 15 or 20°C to 100, 110 or 120°C.

Compounds of formulae (II), (IIT), (IV), (V), (VI), (VII) and (VIII) are either commercially

available, are known in the literature or may be prepared using known techniques.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxy! or amino groups in the reagents may
need to be protec;ced by protecting groups. Thus, the preparation of the compounds of
formula (I) may involve, at an appropriate stage, the removal of one or more protecting

groups.

The protection and deprotection of functional groups is described in 'Protective Groups in
Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and 'Protective
Groups in Organic Synthesis', 3" edition, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience (1999).

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.



15

20

25

(VM) 1 14 wherein L represents a |leaving group (e.g
a hal ogen atom such as chlorine) and Ris as defined

w0 pookosgsed a (1), in the presence of a suitabl ePOESE2004/001658

(for exanple, pyridine); (d) wheret is at least 1 and
a group R3 represents - CH2-R .7, where R 7 is a5to
7- nmenbered saturated heterocyclic ring containing 2
nitrogen atoms and which ring is substituted by two
oxo groups, reacting a conpound of formula R6 X Y HO

ﬁdu}ldé"@iefbﬂhﬁ‘la'{g akes'cagaﬂle oPexistingin Qteregﬁombﬁc ﬁ)gmg eft'vﬂﬁ Qe

R3 1n formul ot her than - CH2-
Lﬁaﬂenqtood(thaYtheZnMuloREndaﬁlp%eﬂthd uRBofiﬂlbge@med'ef anﬂe@twai isomers

fornmula (1) with an al kyl glygjinate for exanpl e
(GrodngAPRIAEEE) © of WGFH@P?H“%é eﬁtOémBI@ g dREUFRS thgeafiincluding

1{&%691{ %@ [l:rlpé Sf{tallﬂ?ﬁ%lr%u% mi g:s SRS 46 %Jny aﬁ/\ﬁs%gct%tf the present

i socyana exanpl e, potassium i socyana
iaghtiopt Epsiolériadllygfurd forms éﬂ&)p,art(oﬁ)arl@rdeélﬁt)d forming a
pharmaceuti cal » acceptable salt or solvate. The
processes of the invention nay conveni ently be carried

Ly Cogh"%'o c?é%lf Y‘c?r%utl%gwgc}ve %.Qtl\g %h? )rrﬁa%lﬁﬁcgg,r g:%?ar 'modulators
&Qh&noﬁlﬂé H:@é]ﬂ&»r @EpetRIlYy Wdlropéhéﬁl@ﬁme %d’éptoh)ya{cﬁ@i'tﬁﬁﬁﬂ ?/ be used

N- et hyl pyrrolidinone, dichloronethane or acetonitri
ia theriraatmens o& eutpisnrotne, inflemaesorp) reoliferagve ﬁnélmwavr@laf@mha@,

FrS55 Fufiprodist e EARTARBE® Bpisfie Rty optoplaited organs
drltiséues aﬁd Xiqulﬁe\?f)lmn{u\{baleﬁcﬁe\ﬂbﬂl Syxﬁﬁgmé VAIDg are either

commercially available, are khown in the literature or
may be prepared using known techniques. It will be

BOR S EL, A bgRsest | o the art that I the

(?ng%ﬁiegﬂ?ﬂo?ftﬁw BRN%Ys BScadiliNudif @HR8nit BbsthRtive pulmonary
disease (COPD) such as irreversible COPD; asthma, such as bronchial, allergic,
intrinsic, extrinsic and dust asthma, particularly chronic or inveterate asthma (e.g. late
asthma and airways hyper-responsiveness); bronchitis; aéute, allergic, atrophic rhinitis
and chronic rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta,
rhinitis sicca and rhinitis medicamentosa; membranous rhinitis including croupous,
fibrinous and pseudomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis

" including rhinitis nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer’s

lung and related diseases, fibroid lung and idiopathic interstitial pneumonia;

(2) (bone and joints) rheumatoid arthritis, seronegative spondyloarthropathies (including
ankylosing spondylitis, psoriatic arthritis and Reiter’s disease), Behcet’s disease,

Sjogren’s syndrome and systemic sclerosis;

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous

dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus,
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need to be protected by protecting groups. Thus, the
preparation of the conpounds of formula (1) may

WO pwslowss20 at an appropri ate stage, the renoval POF/SER084/001658

or nore protecting groups. The protection and
deprotection of functional grgups is described in
"Protective G-oups in Organic Chemstry', edited by
J.WF. MOnie, Plenum Press (1973) and 'Protective
Groups in Organic Synthesis', 3rd edition, T.W G eene
andEfdéembly sidlbutipsay\bitieyria, langiedeamiag vasu(ifi@399rythehas, cutaneous
conmpounds_of fornula (1) above may be converted to a
phagosaephiliass Hyqiys, Aderssiaaseata & eyl cagprehividist her eof
preferably an acid addition salt such as a
hydr ochl ori de, hydrobrom de, phosphate, acetate,

@y f(Eﬁs’ihﬁnteEfﬁ{eﬂ stRt) Covlihe al“&éa.se,qirédti@k,&,osiﬁki]ﬁliag%tro-enteritis,
met hanesul phonate or /?-tol uenesul phonate. 20 Conpounds
of hesteaytasis( Cyohatsaliseagsa blceragye eglitist fopdrrelated allergies which have

ster o{soneric f rstood that the

géns It will b%fupde )

i n SORPRREH TS S8k O dMIgEAN LT TULSRET R ¢ and
‘optical isomers (including atropisonmers) of the
compounds of fornula (1) and m xtures thereof

Ghdbther tigsues a pdrayséemic Thsease) enwdtfiple aci¢rosierathenosdlendsis, Acgered
thereof alsao for n as f the present invention.

En TP BIREF T O ST REer ). Jmes SR Sy B G oty
Thee CABRASARS HRdhih 6o th frotditis, ARMEnERA EMUEsYiyBST diabetes, nephrotic
pharimaceuticals, 1n particular "as nodul ators of

c hesyodtione, easo®phidin f{segpelnipat 1gf syh&omehlepmwkianeis leprosy, sezary
receptor) activity, and nay be used in the treatnent

of At edopaic AREPOMYOPeRiARUPYET at i ve and
hyperproliferative di seases and

i mmunol ogi cal | y-nedi at ed di seases including rejection

6§ (hllegrafilrajectich)cicgienad ohrohicEsll®@sing,fdr Aagiple, @dnsplantation of
I mmunodefi ci ency Syndrome (AIDS). Exanpl es of these
coniflagyoheartpliver, lung, hopp maprewpslkin prgd oragag and chipriggxpét versus host
digﬁ&gg; i ncl udi ng chronic obstructive pul nonary

di sease’(COPD) such as irreversible COPD;, asthma, such
as bronchial, allergic, intrinsic, extrinsic and dust
asthma, particularly chronic or inveterate asthma

(T .cgncern eepegiatin pen-ainall sell Wag sanepp@SGLEI mod squaatnas sgreoma;

bronchitis; acute, allergic, atrophic rhinitis

(8) diseases in which angiogenesis is associated with raised chemokine levels; and

(9) cystic fibrosis, stroke, re-perfusion injury in the heart, brain, peripheral limbs and

sepsis.

Thus, the present invention provides a compound of formula (I), or a pharmaceutically-
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.

In a further aspect, the present invention provides the use of a compound of formula (I), or
a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the

manufacture of a medicament for use in therapy.
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and chronic rhinitis including rhinitis caseosa,
hypertrophic rhinitis, rhinitis purulenta, rhinitis

wermsadwmna rhinitis nedi canent osa; nenbr anous PCI/BE20DE001658

i ncl udi ng croupous, fibrinous and pseudonenbranous
rhinitis and scrofoulous rhinjtis; seasonal rhinitis
including rhinitis nervosa ( fever) and vasonot or
rhinitis; sarcoidosis, farnmer's lung and rel ated
di seases, fibroid lung and idiopathic interstitia
pneunoni a; (2) (bone and joints) rheumatoid arthritis,
seronegati ve spondyl oart hropat hies (including
Iartke/d:amému of thp cprmiyﬂti spécsﬁcaﬁsm,rthatekm "thetapy T dlssinaludes "prophylaxis"
R |ter s di sease Behcet' s di seas Sj og

horears ﬁae%ffﬁsméw%o@ ée @w&gmgarw %516 SR ﬁﬁerﬁ%&tlﬁ adid,

e t|t|s and ot her
eczﬂ%@gﬁggﬁé@ﬁﬁ %%gm&g E%?@ﬁo t'ic dermatitis, Lichen
pl anus, Penphigus, bullous Penphigus, 21 Epldernolysis
bul | osa, urtlcarla angi odernas, vasculiti des,
Bheinyrabas alse provides @4nes qfdfﬂatmg ansinflgmpiatory disggse péighecomprises

%1 31%@8ﬁg?0 f&tﬁﬁ{ 1n%?.§<% Peégx heka métgcée gfefectlv? gmppnt og‘ a compound

STEIMAP (1), o a@AGinARe@IRhRY aédeptabm@lt OIS tﬁere@ ad'RerSinbefore
di sease, ulcerative colitis, food-related aIIergles

neh have effects remote from the gut, e.g., -
mgraine, rhinitis and eczema; (5) (other tissues and
system c disease) multiple sclerosis, atherosclerosis,

Bt dridn SAMARARLH IR E meﬁ%a%lfmu{g&hfa%ayé #iB&sSe which

eryt hemat osus, systenic |upus, o erythematosus,
Gdaginisesptdmisistetipg toi alpatiest inmged theesf athgra@vmtg:,ally yﬁ@tﬂve amount of a

di abet es, nephrotic syndrone, .eosi nophi |

RymennT SroBpRa B’ PERRERHR S HesprBasal Sesdlfae retvof, as

@Q%&% dapskd di opat hi ¢ thronbocyt openi a pupura; (6)
allograft rejection) acute and chronic follow ng, for

exanple transpl antation of s kidney, heart, Iliver,
bone marro skin and cornea; and chronh raft

rt opgratenfipred therapeuiis uges thedasageadgumistgred Wil opf copEsey vary
&l the CH&%OW %}(eHSHB CHodd e A G HATRHSN %}?ertf;é%gﬁevr\}t Qlﬁglred and the

dlseases [ ahgi ogenesi s I's assdcl at e
disdrd&dndibeed KT lrealailp dodage ofithe cOMpowmpdsififernfulbPpsiag be in the range
stroke, re-perfusion injury in the heart, brain,

firm 00 mg/kg torAfsmglka

The compounds of formula (I) and pharmaceutically acceptable salts and solvates thereof
may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/sofvate (active
ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
Depending on the mode of administration, the pharmaceutical composition will preferably
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.05 to 80 %w,
still more preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w,

of active ingredient, all percentages by weight being based on total composition.
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sepsis. Thus, the present invention provides a
conpound of formula (1), or a
w@basioeseut i cal | yacceptabl e salt or sol vate t hBCESE2004601658
her ei nbefore defined for use in therapy. In a further
aspect, the present |nvent|o§ provi des the use of a
conpound of formula (1), 3phar maceutical |y
acceptable salt or solvate thereof, as hereinbefore
defined in the manufacture of a nedicanment for use in
r

’Itshlgz) ?ﬁi élg‘t?eln!t)lﬁn E{%ﬁ 8%6%)5%?%%%3109%&%%%%12? com %rlsmg a compound
of faranubey(Da %t & 'pharflaeasictlfyeacecpatde syl sblvatel t]mie@t‘aﬁs lensintiedore
the contrary, The ternms "therapeutic'
defiprdh HpResQGigtHgn With %H’éﬂ&%"%"%&@??ﬂ?@éﬁ %@d%\@fla idHugny or qaggier.
i nvention al so provides a nethod of treating an
i nfl ammat ory di sease which conprises admnistering to
TheRtehBod furtheNBodided £ pRoEss @oﬁth@pﬁpﬁdﬁérﬁ@ﬂ d phagthic@afiday e
amount of a conpound of fornula (I), or
cpmapstaecef the amnm‘@lpmb POIBPIERE tmxjrlg g@pmm@dtqf &pravia (Dhora
pglP%]%C btgcagy ﬁ%(‘teﬂ%bfé 8}8,11: f)r soi‘fatentég aﬁ gs heSI‘t fn efgreuJ gg%é \m Cah

phaMRcERR A1 HE0ePiableid] i ant! @ihRnP&idaf b, |n need thereof a
ther apeutically effective anmount of a conpound of
formula (1), or a pharmaceutical® acceptable salt or

ol yvate thereof, as. herei nbefore, de d
Tiﬁ@é@r%ﬁwfcaﬁ Refiions ey Pe SR kB Rl loRRaLy (. © 18 sin o 1o the
day(ﬁtam )% Hle: foRh, eCéJLUf%?eam\éaidfuthE rbuﬁﬂ%ﬁsﬁ&”ﬁﬂﬂ%oroalkane
 oyed, theé node of adm nistration, the treafnment

msols eond drychovidler fhirmolatens; bnsjistatieadly, S ebyduall agdmiiistegion in the
the co d of forrrula | n the
£Pi A 6blG51 SRS SYTIPSGONGFR OF LeAEoE O B BHAUISE P girisption in
tﬁ%%onﬂ ?s@lﬁﬂ&g@&%ﬂ%dgﬁﬁ&ns w&%&hh&oa%&rﬁmaﬁgn&p loy%t ?e%tal
t may be us

ereo on their own but w Il generall
adehinistrsioa e cheifornt besuppositoriés; ar rhesdenaedyt | cal
conposition in which the formula (1)
conmpound/sal t/sol vate (active ingredient) is in

ﬁ'%sl%'nﬁ% QGU }%\L IBe ?urﬂﬂ@ E)ﬂﬁﬁﬁé’g B}Px%k‘erer%‘é ¢Sk %&ioﬁvin%%lstrat%ve

j uvan ent or ca I nNg on
eRefbIeE,9h i GhO ] NMResprbizd W&@eettolrdmll onCVuradiditydfows 400. The

cre)rrlt?;l %(r)l%grlltypeak of chloroform—d (6y 7.27 ppm), acetone-ds (6u 2.05 ppm), DMSO-ds
(81 2.50 ppm), or methanol-ds (8y 4.87 ppm) were used as internal standard. 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 reagents 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:
DMF : N,N-dimethylformamide =~ =~ S —
THF : tetrahydrofuran

DME : 1,2-dimethoxyethane
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conprise fromO0.05 to 99 %w (per cent by weight), nore
preferably fromO0.05 to 80 %w, still nore preferably

WO cawso®62® to 70 %v, and even nore preferably PCDREDILD1658
to 50 %v, of active ingredient, all percentages by
wei ght being based on total conposition.23 The present
i nvention al so provides a phaﬂmaceuti cal conposition
conprising a conmpound of forrmula (1), or a
phar maceuti cal » acceptable salt or solvate thereof, as

ereinbefore defined, in association with a
Eﬂéﬁgﬂ% ceutical ® acceptabl e adjuvant, diluent or
IhRFhkdiate TR pbiy®B-Chlbrb3H-§fiFo[ ibeid@rnal W1-pipeidided "

€ preparation of a pharnmaceutical conposition of the
i nvention which conprises m xing a conmpound of formula

Mﬂ%&r ’[%g c%ﬁ{g)gﬁgcﬁ%tgé %I%!%ellr%de? Ccf:egg 1be§ Ib? E?ﬁ!md R Sglar\é%ctareB A;
SROBEARSEUL. I £ HerdhoB BB Bhah), ¢9ﬁdu&\mm&14dl | uent or
catrier. The pharraceut i cal conpositions may be

-adm nistered topically (e.g. to the skin or to the
| ung nd/or airways) in the form e.g., of creans,
suspensi ons, hept afl uoroal kane aerosol s and

y pgawd Kfo | ations; or systemcally, e.g. by oral
gglj'unist ti n in the formof tablets, capsules,

ups ,,,Pond or granul es; or by parenteral

é’:lilgl ni St rat| t he, far m of sol ut dgt Qb mupME o 0

sugpensi ons; >4ﬁaa,i @ i Ri s Jr—ai—i—en;N—4

rédtal adm n| on | ncithé 1 of supposit @i e 0

transqer rral ly. Th i nvention w now be furt heEchHF A

e rencetothefollovmng|IIustrat|v
gHF i W

>figeil NMR spectra were recorded o o
Varian Unity Inova 400. The central sol vent peaNH
chl oroform (d 7.27 ppm), acetone-fife 2.05 ppd,

L e s ST SAckangat-hr b ey U aigip i EO Lot +

i);s dcO¥s biazaspive)

I {
L
iodidd (603q) Bt 2-dimethaupedrage (250md)l av 280G Adfted ldlonniah‘eanature was

re ents were | aboratory grade and used as _recejyved
b o 40 miBkie §ra {iHEd %Wmﬂfd‘g -oerd -RyRsKhnecargoxylic

i ISP B R TI 6. c

H(BﬁﬁDWEIGS(SOOml) was added and the mixture extracted with ferz.-butyl methy! ether (2
x 500ml). The organic extracts were washed separately with saturated sodium bicarbonate
solution (250ml), combined, dried over anhydrous magnesium sulphate, filtered and
evaporated under reduced pressure. The residual oil was co-evaoprated with toluene

(100ml) to give the sub-title compound (43.25g, 81 %) as a solid.

'H-NMR (400 MHz, CDCL): 8 1.46 (9H, s), 1.43-1.48 (2H, m), 1.75-1.84 (2H, m), 2.69
(2H, s), 3.38-3.47 (2H, m), 3.70-3.75 (2H, m).

(ii) 5-Chlorospiro[l-benzofuran-2,4'-piperidine]-1’-carboxylic acid, 1,1-dimethy}

ester
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DMF : iV.iV-dinethylformam de THF : tetrahydrofuran
DVE : 1, 2-di net hoxyet hane24 Exanpl es | nternedi ate

W@E00/04880 PCT/SE2004/001658

5- Chl or o- 3H- spi r oH benzof uran- 2, 4' - pi peri di nel Met hod
A: This conmpound was prepared as descri bed by Effland,
R C Gardner, B. A 5 Strup@éevvskl J., J.
Het er ocyclic Chem 1981, 18, - . Met hodB: o - + f DMVE
CuBrSMe / J-PrMgCl C MgBr i)
< - 6~ [ e
A SRRl o) A5 ARRaP BN 0o oy e

dagyswisslehg 15 enidutsd tiord stigred @Glpﬁdﬁﬁd)ﬁmbmfno-4-chloro-1-ﬂuorobenzene
trimethyl sul foxoni um i odi de

(@ stselimyseTRE SO et S0 nisrogen bfie a futher 15
Igl{l}l’ﬁ,ﬁ? oy\@%n o‘fkij oQa a‘%a%o%%ﬂ ﬁ%ctQXee gx%og]ylfélﬁtc?ds 1,1= dl%ethglethyl

OO O3 per i dine arboxylic
ohtel (4B irhéﬂh tioyb ted@hRirofl Bom whas d@idellewEy/bet hane
(§0$11 )Zggt d After aﬁrﬁrﬁﬁagr 2Dhours wat er (s%om

oppiseréphutendids Niml(:thﬁl swiphider eoreplex et dTlvi mixture s stmmcw 40°C for

(heéo- Eanp 20 B b PR0RDERR BT R B oo

RAhHIHRR (£ 25600%), ORAARIABSbts HEleRBic@YRs ARFBLENOHSenesium

magnesi um sul phate,” filtered and evaporated under
suhadianeeﬁiltqwisamﬁvepormé undsyirelnaed me$suvea§h@ rﬁseiuakmlr mmi:lssolved in

h tol uene lve e conp
et g 00 b Rabiaft bt PBONAR A he
n%rxége §iHdd & hoedft3s hoflR thettdt SG fo} 24 ﬁoﬂxs.%rfh%ﬂaotﬁ@smm tert.-
butoxide (5.7g) was added and stirring continued at 50°C for 2 hours then at 55°C for 4
hours. Water (500ml) was added and the mixture extracted with zert.-butyl methyl ether (2

x 300ml). Organic extracts were dried over anhydrous magnesium sulphate, filtered and

evaporated under reduced pressure to give the sub-title compound (47.45g, 67 %) as an oil.

'H-NMR (400 MHz, CDCl;): 8 1.47 (Sh, s), 1.67 (2H, td), 1.85-1.93 (2H, m), 2.94 (2H, s),
3.39 (2H, td), 3.65-3.80 (2H, m), 6.67 (1H, d), 7.06 (1H, d), 7.10 (1H, s).

iii) 5-Chlorospiro[1-benzofuran-2,4'-piperidine]

Concentrated hydrochloric acid (23ml) was added to a solution of 5-chlorospiro[1-
benzofuran-2,4'-piperidine}-1’-carboxylic acid, 1,1-dimethyl ester (46.43g) in
tetrahydrofuran (230ml). The mixture was stirred at 50°C for 6 hours, cooled to 20°C,
diluted with water (230ml) and extracted with rert.-butyl methyl ether (2 x 230ml). The
aqueous phase was adjusted to pH >10 by addition of 50wt.% sodium hydroxide solution
and extracted with zert.-butyl methyl ether (3 x 300ml). Organic extracts were dried over
anhydrous magnesium sulphate, filtered and evaporated under reduced pressure. The
residual oil was dissolved in tetrahydrofuran (240ml), concentrated hydrochloric acid
(12ml) was added and the mixture stirred at 20°C for 16 hours. Precipitated solid was

filtered and dissolved in water (100ml). The solution was adjusted to pH >10 by addition
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(2H, s), 3.38-3.47 (2H, m, 3.70-3.75 (2H, m. (ii)
5- Chl orospi ro[ | -benzofuran-2, 4" -pi peridine]-I"'-carboxy

wo p@saedeel) 1, 1-di met hyl ester25 A sol ution of PCT/SE2004/001658

i so- propyl magnesi um chl oride in tetrahydrofuran (2M
106. 6m ) was added drop wi se_gver mnutes to a stirred
sol ution of 2-brono-4-chloro“"-fl uorobenzene (42.5q)
i n anhydrous tetrahydrofuran (250nm ) at O C under
nitrogen. After a further mnutes, a solution of
okS@%?%@o@ﬁﬂ?’chfrﬂlae sRfdn3R8 e&ré@é&wﬂif lehCbBG1 Fhethyl ether (3 x
di net hyl et hyl ester (43.2g) in anhydrous
IOGmt)ahgdﬁeahmmqr@bnhd (M3edp, afl&@cks hodlibwed by
copper (1) brom de di net hyl sul phide conplex (0.4g). The
m xture was stirred at 40 C for hours, cooled to 20 C,

et kD £300M o9 54 SRR 1) 244 B ot

- F081 (4HB dn)p 665 @HO WY 704 1HRgn @B syl phate, filtered
and evapor ated under reduced pressure. The residual

AGI-Masmé 2244 IM8HI 'n o 1, 2- di met hoxypr opane (200n ).

Pot assi um tert-but oxi de (22.8g) was added and the
m xture stirred at 40 C for 16 hours then at 50 C for

Egpaan_mawus Furt her potassiumtertbutoxide (5.7g) was

and stirring continued at 50 C for 2 hours then
(39)- 565-Chlayo-UH T sBiro[\hcheapofusondid)-piesidimldB oy adrd2+ he

{ ted t.h .t tyl t hyl th 2
"éﬁém e@’@éﬁ&é’%)&%‘&’é’@ﬁﬂﬁ?rﬁgr?/edngve?/ aﬁhygiogs ”

magnesi um sul phate, filtered and s evaporated under.
reduced pressure to give the sub-title conmpound
Sty 1:45g, 67 N as an oil. HNW (400 vz, CDC ): d

2H, td 1.85-1.93 (2H, 2.94
(%Q)H'Z égl{)fe@‘%bplt epirang 235 3.80 (2H, I(T) 6mé7 (1H,
}g)mthreQQ (ﬁé)'—'&xu@la ﬁmle@ly( Blﬂltrcﬁknzénbétﬁfonate (777 mg, 3.0 mmol), 2-
Chl orospiro[ | -benzof aran-2, 4' - pi peri di nej
rﬁ.‘ellmgfphesrwl e3:172tﬁ)ndg,cﬁc01hmml):aml@8ti€©261rﬁ ¥, dseddie dDNB ves stirried
sol ution of 5- chIoL i ro[l benzof uran
apropm ]SPW@W‘HF A¥§rEnt jﬁ figromixiyrg wag pi“‘HP‘i‘Fé’tkl‘?Weeé‘&}E'll acetate

a(‘lﬁ @-1263 e bl%a 1‘3%&%9%% i FAr N%%Qm ﬁlteré‘&"ﬁd@oﬁ&éﬁ’ﬁr@teﬁ’aﬁhe residue

ir re ours, cooled t C
wustplun‘ﬁad by 51¢1228@6ﬁf1)asladﬁomxﬁ)gaph3ed) -30% bthybme;alte mqietrylleum spirit
. _The agqueous phase was adjusted to
4;9!‘-1503“P glﬂys%ﬁﬁe@i"%‘ﬁp‘&ndé mg-sodi um hydr oxi de sol ution

'H-NMR (CDCls, 400 MHz): & 7.08-6.88 (m, 4H); 4.26 (dd, J=3.6, 11.4 Hz, 1H); 4.08
(dd, J=75.4, 11.4 Hz, 1H); 3.90 (s, 3H); 3.43 (m, 1H); 2.92 (t, J= 4.8 Hz, 1H); 2.77 (dd, J
=2.7, 5.0 Hz, 1H).

APCI-MS: m/z 222(MH".

Step II:

(2S)-1-(5-Chloro-1’H,3H-spiro[1-benzofuran-2,4’-piperidin]-1’-yD)-3-(2- =~
methoxyphenoxy)propan-2-ol

A mixture of 5-chloro-3H-spiro[1-benzofuran-2,4’-piperidine] (150 mg, 0.67 mmol) and
(28)-2-[(2-methoxyphenoxy)methyl]oxirane (121 mg, 0.67 mmol) in ethanol (2 mL) was
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and extracted with -butyl nmethyl ether (3 x 300m).
Organic extracts were dried over anhydrous nagnesi um

waeioplatee) filtered and evaporat ed under reduckCI/SE2004/001658

pressure. The residual oil was dissolved in

t et rahydrofuran (240m), congfptrated hydrochl ori c
acid (12m ) was added and the*m xture stirred at 20 C
for hours. Precipitated solid was filtered and

di ssolved in water (100m ). The sol ution was adj usted

dtiRreBlat 8.0 BVeraRdi. tthe VeidtiRs w%&%m%&ﬁﬁ'v%ﬁ(;%grtﬁ’é(ﬂegﬂue was

solution and extracted with tert.-butyl nethyl ether
Kwified byGicp gebflaghwhrontaeography €04 &fmouhmmbl (r GicBajprodfetitdne, 0.2%

Iﬁﬁ&i‘?‘&@l‘?@?”ﬁ/ﬁé‘ﬁyounﬁ@gﬁ (:2 o 692. 95?3%;‘

(4H M, 6.65 (IHd), 7.04 (IH d), 7. 13 (IH s).
APCI MS: mlz 224/6 [ M+rH Exanple 1 .
(EEHMR((CBCGMQI}MHz) :f6T7.80 (m, 1H); 7.05 (dd, J=2.3, 8.5 Hz, 1H); 6.98-6.93 (m,

piperidin

R b aBS oL 32 RAPETA k3 (5, e,
{30 A G b G 0 1 gy o

A0 mmol ), 2- rret hoxyphenol- (372.5 ng, 3.0 mol ) and
in DMF was stirried at room

%%%M&xmﬂé% ight. The reaction m xture was
partitioned between ethyl acetate and H2 . The organic
| ayer was dried over filtered and concentrated. The

Eefhplee was purlfled by silica gel flash
chromaté)ﬁ% 8’ O 30% et hyl acetate in petrol eum
by

I pli(39)e3- Otlﬁéﬁwlsdhhenz@urm%ﬂommrl(imaﬁl y)2-
CDC‘l] 0 ): d 7.08-6.88 (m 4H); 4.26 (dd,

‘5‘/&“"?"% opyl ‘H‘yﬁé“ “PK)H;Z 4.08 (dd, J = 5.4, 1.4 Hz, I H):
3.90 (s 3H); 3.43 (mIH; 2.92 (t, J = 4.8 Hz, I H;
2.77 (dd, J = 2.7, 5.0 Hz, IH. APCI-M5: mz 222(WH ).
Bt egplution of (25)-1-(5-chloro-1° H,3 H-spiro[ 1-benzofuran-2,4’-piperidin]-1’-y1)-3-(2-
methoxyphenoxy)propan-2-ol (180 mg, 0.444 mmol) in dicholoromethane (4 mL) was
added 1M BBrj solution in CH,Cl, (1.32 mL, 1.32 mmol) at 0 OC. After the addition was
completed, the reaction mixture was stirred at 0 °C for 1.5 h. Methanol (1 mL) was added
and the reaction mixture was stirred at 0 °C for 10 min, and concentrated in vacuo. The
residue was dissolved in ethyl acetate and washed succesively with aqueous NaHCO; and
H,0. The organic layer was dried over Na;SQy, filtered and concentrated. The residue was

purified by silica gel flash chromatography (0-1.5% methanol in dichloromethane, 0.2%
NH4OH) to give the titled compound (150 mg).

'"H-NMR (CD;0D, 400 MHz): § 7.14 (m, 1H); 7.04 (dd, J = 2.4, 8.5 Hz, 1H); 6.94 (m,
1H); 6.85-6.74 (m, 3H); 6.65 (d, J= 8.5 Hz, 1H); 4.18 (m, 1H); 4.04 (dd, J=4.0, 9.9 Hz,
1H); 3.95 (dd, J= 5.9, 9.9 Hz, 1H); 3.04 (s, 2H); 2.79-2.57 (m, 6H); 2.00-1.82 (m;, 4H). ~
APCI-MS: m/z 390(MH").
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(2S)-1-(5-Chloro-1" ,3J
-spiro[l -beTi zofuran-2,4" -piperidin]-I1"-yl)-3-(2-
woreaohosphenoxy) propan- 2- ol A m xture of PCT/SE2004/001658
5-chl oro-3i 7-spiro[ | - benzof uran-2, 4' - pi peri di ne] (150
ng, 0.67 nmol) and
(2S)-2-[(2- et hoxyphenoxy)rne%ghyl]om rane (121 ny,
0.67 nmml) in ethanol (2 nlL) was27 stirred at 80 C
overni ght. The volatiles were renoved in vacuo and the
f Mg was purified by silica gel flash
ography (0-1% net hanol in dichol oronet hane,
(@SR Y(NEhEip- 1’H,3jr[-\sp1rbflebddzbfueain-aamnpmdhnj]lﬂ’Oyl)rg)[z-(z-
H NVR ( CDCl 400 MHz): d 7.10 (m _IH); 7.05 (dd, J
hyglraxye %ﬁy}lﬁwnpmlpr@agsze”g@r??h oride - " 6.90 (m 2H);
6.67 (d, J =85 Hz, IH; 4.18 (m IH; 4.05 (d, J
=5.0 Hz, 2H); 3.88 (s, 3H); 2.98 (s, 2H); 2.84 (m
A H)lxtul% of2- {[(BS)BH?Sf-CIﬂoﬁQl (H'BH-é}b'l}o[l :beﬂﬂ)ﬁﬂrﬁh-Zzﬂ"l)plpelldﬁlq—l *yl)-2-
. APCI-M5: mz 403(MH ). Exanple 2
lg/d{quplgpy@m(y&p}@mpbﬁ@ mg, 0.128 mmol), chloroethanol (103 mg, 1.28 mmol) and

30 bpl? FERGT 2R L B Al 1 °C Yorkh“The reacion

thikfre wad Sodld ©r8orh tdmperature and partitioned between ethyl acetate and
3/f-spiro[l-benzofuran-2, 4 pﬁperl dnj-r-yl)-3-(2-
Hhé). Foxyghrsin ays) waodriad-avenNaS 08 Itﬁged @dmncemtreﬂeyi i V\acuo The

hol t hane. (4
sy e B S g e Rio R0 el 2 42 el e
&m&%&%e tOrE@A) @‘H)%‘ gWe%ﬁelHt%d%ﬁqp%ﬂdf @ehgt O C for
. Met hanol ( was added and the reaction

mxture was stirred at O Cfor mn, and concentrated

Rt Lok &heLs s e d'@iﬁ&éﬁ& oREmc PR, 260 6.65
@r 92Risor} aYsr4. vfgndm)ed 19vEd3 VR 386 3.94 {ddt%%dz @@'Hz, 1H); 3.89-

concentrate residue was purified by silica g€l

3.85Gh 26Dy bﬁﬁ(sg QHx¥6-2.06 Im>6H e t98alnT8 (m,4H).
di chl oronet hane,, 0.2% NH OH) to give the titled

LR ). H-NVR (CD OD, 400 MHz): d 7.14 (m
IH); 7.04 (dd, J =2.4, 8.5 Hz, IH); 6.94 (m IH;
6.85-6.74 (m 3H); 6.65 (d, J = 8.5 Hz, IH): 4.18 (m
Etapld404 (dd, J =4.0, 9.9 Hz,

2-(2-{[(25)-3-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy} phenyl)-N-methylacetamide trifluoroacetate (salt)

Step 1:

N-Methyl-2-{2-[(2S)-oxiran-2-ylmethoxy]|phenyl}acetamide

A mixture of 2-(2-hydroxyphenyl)-N-methylacetamide (1.00 g, 6.1 mmol) prepared
according to a known procedure (Bernd, Peschke, Eur. J. Med. Chem., 2000, 35, 599-618),
(28)-oxiran-2-ylmethyl 3-nitrobenzenesulfonate (1.58 g, 6.1 mmol) and cesium carbonate
(2.37 g, 7.3 mmol) in 1-methylpyrrolidin-2-one (15 ml) was stirred at room temperture ~
overnight. The mixture was diluted with water and extracted with ethyl acectate, the

combined organic layers were dried with sodium sulphate, volatiles were removed in
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IH); 3.95 (dd, J =5.9, 9.9 Hz, IH); 3.04 (s, 2H);
2.79-2.57 (m 6H); 2.00-1.82 (m 4H). APCI-MS: nfz

W ADSM6R0 28 Exanple 3 (2S)-1-(5-Chl oro-| PCT/SE2004/001658
, 3T-spiro[ | -benzofuran-2,4'-piperidin]-1"-yl)-3-[2-(2-
hydr oxyet hoxy) phenoxy] pr opan- 5 ol hydrochl oride A
mxture of 2-{[(2S)-3-(5-Chl éro-|
"#, 3#-spiro[l -benzofuran-2,4' -piperidin]-1 '-yl)-2-
hydr oxypr opyl ] oxy} phenol (50 ng, 0.128 mmol),

0 i idn AOM oth ; (390 m
VP TGRS e P oy s IR R0 R efng, (90 mo)
oT tie subtitht dopiponnd tvas ebtamed.cool ed to room t enperat ure

and partitioned between ethyl acetate and H O The

organi c layer was dried over Na SCU, filtered and

1 edn| CHB.20T irelu Y; iy b =

R e L L R /=831
18 chdp et xnes7 @299t O H 1¢1)y 40588 9t(id, NERE 3.58 (br. s, 2H);
conpound (40 ng). H NMR (CD OD 400 l\/l—lz%%d 7.13 (%
314y3.3q (m6LH); 9:94 (ay/ =34 Hzpl ks 286683 (. 15Dy 2.7% (b g (49 Hy, 3.
= 8. 5.Hz ' 17 (m IH,; 4.10-4.03 (m 3H); 3.96
P(Péﬁ,‘ﬁﬁ@”sﬁ;?(@é Hz, IH: 3.89- 3.85 (m 2H): 3.02

(s, 2H); 2.76-2.56 (m 6H); 1.98-1.78 (m 4H).

APCl -M5: mlz 434(MH ). Exanple 4
Stef{H: {[ (25)-3-(5-Chloro-1'T,3

H spiroll -benzof uran-2. 4'-pi peridinl-1,' =yl)s:2-

ptex et w i Sy S A R R A LT a R T

G SRR s LRe iR o metty lacstamide trifluotoncetate, | et ani d
femixtaiextf (W-metly 1-2-{R 18y oxanyPlymsthyxyi] Menpl inetacide 643 dg, 0.1
P aih-shioBist PSR 6 Fiperkide] Caeint | Bgtgh,in ethano
D U RN o ool e
pusifibd bp HPLCAa&Torgtrile/watenttol % trifldororettivydcpd)rand lgadi @5 2ag) of the
rie (15 m) was stirred at roomtenperture overnight.

sypfgtlefompered-was diluted with water and extracted wth
et hyl acectate, the

'H-NMR (CDCls, 400 MHz): & 7.63-7.52 (m, 3); 7.44 (dd, J= 2.1, 8.5 Hz, 1H); 7.37-7.28
(m, 2H); 7.08 (d, J = 8.5 Hz, 1H); 4.82-4.72 (m, 1H); 4.46-4.35 (m, 2H); 4.10-3.96 (m,
2H); 3.96-3.69 (m, 6H); 3.47 (br. s, 2H); 3.05 (s, 3H); 2.63-2.45 (m, 4H).

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

Example 5
(3S)-1-[(2-{[(2S)-3-(5-Chloro-1’ H,3H-spiro[1-benzofuran-2,4’-piperidin]-1’-yl)-2-
hydroxypropyl]oxy}phenyl)acetyl] pyrrolidin-3-ol

“Step I: ) T - T
(3S)-1-[(2-Hydroxyphenyl)acetyl] pyrrolidin-3-ol
A mixture of (2-hydroxyphenyl)acetic acid (304 mg, 2.0 mmol) and N,N-

carbonyldiimidazole (405 mg, 2.5 mmol) in DMF (5 mL) was stirred at room temperature
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conmbi ned organic layers were dried with sodi um
sul phate, volatiles were renoved i n29 vacuo. The
wo e®sdus2mas purified by recrystillaziation frpen/eEdeyd/ 001658
acet at e/ heptane; (390 ng) of the subtitle conmpound was
obtai ned. H-NWMR (CDCO , 400 ): d 7.30-7.23 (m 2H);
7.00-6.96 (m IH; 6.89 (d, =8.3 Hz, IH); 5.97 (br.
s, IH; 4.37 (dd, J =2.6, 11.1 Hz, 1 H); 4.05-3.99 (m
IH; 3.58 (br. s, 2H); 3.41-3.36 (m IH); 2.94 (t, 4.4
) i (rolilih:3-&t 5.4 niflolPi -mL) was
523 g o b B
addddbni[thfehetDn(rhix@int onostirrgdat r@m temperature overnight. The reaction
-spiro[l -benzof uran- 2, 4' p| eridinl-l.-yl)-2- .
@reoww%wqed@ﬁv}eﬁh byl ace Wgtlﬁa]ﬂ ;LR}%%%QW%W was dried over
I t
W%%%ﬂ%ﬁ?%ﬁé\éﬁﬁ%zﬁey SRS e feham
ci®matcbraphy (0-3% Agthapoldn dlchloromethane) to give the subtitled compound (205
5-chl oro- 3#-spiro[ | -benzof uran-2, 4" - pi peri di ne] (22
mg), 0.1 mmol) in ethanol (15 nl) was heated at refl ux

overnight, volatiles were renoved in vacuo. The
residue was s purified by HPLC (acetonitrile/water, O.

TPANKAR 1@30@01@0 MHBE B d)685(§1d}9617/¢3-(72)’3 (ﬁ‘QBHP% 177(@1 1H) 4.40 (m,
subtitle corrpound H NVR ( CDCl VHz) : 63-7.52
1{H 3.80-3.45.(0y 6HY . 1Q31.84 (m, 218). 5 He, IH) 7. 37 7 28 (m

8.5 Hz IH): 4.82-4.72 (m IH):
%ﬂé%@%ﬁ\(@@ 410396(m oH) : 3.96-3.H%39(m
3.47 (br. s, 3.05 (s, 3H); 2.63-2.45 (m
4H) APCI - MB: M 2 445(M—|) Exanpl e 5

S(t&S}I—I- (2-{[(2S) - 3- (5 Chloro-1"

(ﬁ%)af oo Gkransranetony mbeeyfeebiosriokbingol ) o ep

| mfno -
A miftd@ ot (%é)(-&ﬂ#%{@r-ﬂﬁ% @Mﬁr}@&ﬁiéﬁlemﬁéﬁate gzzél Iﬂ%,g)'m Aol), (3S)

m xture o drioxyphenyl ) acetic acid
lnnmhydmﬂﬂﬂbhym&qmmyﬂolnmdaﬂ 4196 rhg, B8 hmmoD).abd MsElPs | (3|44 mg,
DMVF ( )vaas stirred, at, roomtenperature30
1.05 mmol) in DMF (5 mL) was stirred at room temperature overnight. The reaction
mixture was partitioned between ethyl acetate and H,O. The organic layer was dried over
Na,S0,, filtered and concentrated. The residue was purified by silica gel flash

chromatography /(0-3% methanol in dichloromethane) to give the subtitled compound (35

mg).

'H-NMR (CDs0D, 400 MHz): § 7.26-7.15 (m,. 2H); 6.97-6.88 (m, 2H); 4.48-4.30 (m,
2H); 3.94-3.45 (m, 8H); 2.86 (t, J = 4.8 Hz, 1H); 2.73 (m, 1H); 2.16-1.86 (m, 2H).
APCI-MS: m/z 278 (MHY).

Step III:
(3S)-1-[(2-{[(2S)-3-(5-Chloro-1’H,3H-spiro[1-benzofuran-2,4’-piperidin]-1’-yl)-2- = ~
hydroxypropyl]oxy}phenyl)acetyl]pyrrolidin-3-ol
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for 45 mn. A solution of (3S)-pyrrolidin-3-ol (435
mg, 5.0 mol) in DM (1.5 nL) was added and the
WO e@shiweo m xture was stirred at room tenper at BCESE2004/001658

overni ght. The reaction m xture was partitioned

bet ween et hyl acetate and Thﬁ organic |layer was dried
over Na SO, filtered and co éentrat ed. The residue

was purified by silica gel flash chronmatography (0-3%

nmet hanol in dichloronethane) to give the subtitled

7
&Qﬁ@@ﬂ%nff g(%@%%gfm rﬁ%plfd'[ NNB)Z()QPAI‘@A- F%@m&ﬂi@])(% ?nr% Oqgg ﬁﬁmol) and

(35)8b<{3z Kzsxcpmraﬁmymﬂmmhml1mwgwrrolmwz 1, 20. PF2nmol)
é g%'?‘)’ql (f{@?) (2 SSiresk pt; 89, Covemmight Ehepiolatilas vera reaayey jsyyacuo and

) 0 .
(U R pudi NG, Rl ash chromatography (P P26 methan)
diﬂjﬂor@m%am‘;@l?)% I\([—BSH) to give the titled compound (33 mg).

| -[ (2- hydroxyphenyl)acetyl]pyrrolidin-3-ol (196 ng,
0.88 mmol) and CS2C 3 (344 ng, .05 mmol) in DMF (5 nl)

1 var AL

MBSN85 STRIEASHES G L1 TN 71 5, 110705
(and +2.0) 8.3, oy 7(d| ﬁyerz M dHjy 6.ed(tpyery. ﬂ\Iaz S(H), 6 65 (d J=28.5
f| |tered and concentrated. The residue was pur

Hz, [LHef-4fe(m Q. 3 4R BB o b aphim./ 1ED: 495 ket Héhél97|(ﬁd s 9,9.8

LWhane he 51 ) (

i D TR0 S By 27 2l B TR0 G 9
LrAIVE: &81501111\2@) 4.48-4.30 (m 2H); 3.94-3.45 (m
8H); 2.86 (t, 48Hz, IH; 2.73 (m IH,; 2.16-1.86
(m 2H). APC - I\/B mz 278 (MH). Step P :

3S -I [(2 {[(29)-3- (5 Chloro-1"H, 3fl -spiro[ | -benzof ur

-p| peridin]-I"-yl)-2-
N‘-Xzil{mﬂ-@mﬁﬁwmyél}ﬂqﬂie)iidfﬂi/zﬁf—@,hf-ﬂiﬂérﬁixﬂ1-13-'|yl-é-

m xture o

hydeonypropd]oky Hpinzyl)dcetsamidef ur an- 2, 4' - pi peri di ne] (26
nmg, 0.115 mmol) and

(3S)-1-({2-[(2S)-oxiran-2-yl met hoxy] phenyl }acetyl) pyrr
nglgﬁi n-3-ol (32 ng, 0.115 nmol)

N-(2-Hydroxybenzyl)acetamide

2-Methoxybenzylamine (822 mg, 6.0 mmol) in methanol (10 mL) was treated wirth acetic
anhydride (613 mg, 6.0 mmol) at room temperature for 2 h. The volatiles were removed in
vacuo. The residue was dissolved in CH,Cl,, cooled to 0 OC, 1M solution of BBr3 in
CH,CI; (12 mL, 12. 0 mml) was added slowly. After addition was completed the reaction
mixture was stirred at room temperature overnight, cooled to 0 °C, methanol (3 mL) was
added and after 10 min volatiles were removed in vacuo. The residue was dissolved in
ethyl acetate, washed successively with aqueous NaHCO; and H,O. The organic layer was
dried over Na,SO; filtered and concentrated. The residue was purified by silica gel flash
“chromatography (0-50% ethyl acetate in petroleum spirit) to give the subtitled compound
(400 mg). '
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in ethanol (2 nL) was stirred at 80 C overnight. The
vol atiles were renoved in vacuo and the residue was
w@eoosoamed by silica gel flash chromatography (BeR3£2004/001658

met hanol in dichloronethane, 0.2% NH4OH) to give the

titled conpound (33 ng). H (CD 0D, 400 MHz): d
7.24 (m 1H); 7.19 (d, J =13 , IH; 7.14 (s, IH);

7.05 (dd, J =2.0, 8.5 Hz, IH); 6.97 (d, J =8.2 Hz,

IH; 6.91 (t, J =7.3 Hz, IH); 6.65 (d, J = 8.5 Hz,
IIJIN)MR‘EC ?obﬁho@mm 5~ﬂ1 7 06'6%1 gHﬁgd)m 61741§n(m) hhl);(s 2H); 1.99
(s33H5 3 47 (m 6H) 3 OO (s, 2H); 2.74- 2. 52 (m 6H) ;

14-1.80 (m . APCl-Ms: nmfz 501 (MH ). Exanple 6
WIMS{I{‘/(Zigﬂ%@(:%-ChI oro-1"

.3fi-spirof[l-benzofuran-2,4"-piperidin]-I"'-yl-
hydr oxypropyl ] oxy} benzyl)acetam de Step |:

Stép-1f2- Hydr oxybenzyl ) acet ami de 2- Met hoxybenzyl am ne
i n_nmethanol (10 nL) was treated

1\((1\12-[(Thﬁ)aQé’@‘P%'za)ﬂWﬁ}qde’e('Ml?cﬁﬁ‘m‘ée 0 nmmol ) at room

i
Qne@mylM Siebbénzenesolforiate (GHRmg22. 6131rﬂfdl) antACs, Q001 m@& 77 mmol)

added slowmy. After addition was caonpleted the
ir BABt G5dnL)"NV8<ft &W@d\néspom PRPRIBILER OVeHUENT Ehfyepeitonrmaixture was

T e

8% AHE cHREniett&d Tthy essidul vk Pulifiart dlie, gehlashetromatography (0-
successively with aqueous NaHCO and H2 . The organl c

8D%yatiny] aessate i peirodsret siifit) tegivel thersybtitted cemppend(@33 mege
resi due was purified by silica gel flash
chr omat ogr aphy (0-50% et hyl acet at e i n petrol eum

lﬁmm(mtl%m@m% §Uk3tztiiﬁ@n<2 06 (14@06r813)(m32ﬂ) 634 (br.s,
m

1dn 4. 35'513541(m83I€)s4 02Hpid, J1= @9, 1(132 H&H)H) A@@Kml\/ﬁﬂ) @l\ﬂﬁ ()n 1H) 2.86

(m, 1H); 1.98 (s, 3H).

APCI-MS: m/z 222 (MH").

Step III:

N-(2-{[(28)-3-(5-Chloro-1’ H.3H-spiro[1-benzofuran-2,4’-piperidin]-1’-yl-2-
hydroxypropyljoxy}benzyl)acetamide

A mixture of 5-chloro-3 H-spiro[1-benzofuran-2,4’-piperidin] (64 mg, 0.284 mmol) and N-
{2-[(2S)-oxiran-2-ylmethoxy]benzyl}acetamide (63 mg, 0.284 mmol) in ethanol (1.5 mL)
was stirred at 80 °C overnight. The volatiles were removed in vacuo and the residue was
purified by silica gel flash chromatography (0-1% methanol in dichloromethane, 0.2%
NH;OH) to give the titled compound (85 mg).

'H-NMR (CD;0D, 400 MHz): 5 7.28-7.21 (m, 2H); 7.14 (s, 1H); 7.04 (dd, J=2.2, 8.4 Hz,
1H); 6.97 (d, J= 8.1 Hz, 1H); 6.91 (t, J= 7.4 Hz, 1H); 6.65 (d, J= 8.5 Hz, 1H); 4.39 (s,
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Step I1:
JV-{2-](2S)- i ran-2-yl net hoxy] benzyl } acet am de A
woreoosew20f 1 V- (2- hydr oxybenzyl ) acet am de ( 382PCySED080101658
mol ), (2S)-oxiran-2- ylnethyl-3-nitrobenzenesul fonate
(599 ng, 2.31 nmol) and Cs (901 ng, 2.77 nmmol ) in
DMF (5 nmL) was stirred at ro t enper ature overni ght.
The reaction mxture was o partitioned between ethyl
acetate and H O The organic |ayer was dried over
2H; 4. m@@l m)d4 09 (e =329, &8 Hmeﬂ)r 898 due Jwes9,mug 1Y 89 BY2 (s,
silica flash chromat ography (0- 80% et hyI acet af e
2Hy %oé%?ésémmk}bllrﬂ%l)gqmd e the subtitled conpound

, 400 MHz): d 7.32-7.22 (m 2H);
Aé’%g&?ﬁ%"%%%% (m 1H; 6.3)4 (br.s, s IH);( "
4.55-4.354 (m 3H); 4.03 (dd, J =5.1, 1.2 Hz, IH);

3.39 (m IH); 2.95 (m IH); 2.86 (m IH); 1.98 (s,
E3hkinpleXPCl - I\/B m-z 222 (MH). Step I11:

MEV G REES gﬁzloﬁ"#éﬁpaou—bﬁaza@wwrﬁ B2
WYL PRARAR PR BERLAB IReaflidd LT e O

0. 284 mol) and N-
EFZ- (2S) - oxi ran-2-yl net hoxy] benzyl } acet am de (63 ny,
4 mml) in ethanol (1.5 nmL) was stirred at 80 C
r [ P enmoved in vacuo and the
théglfgiﬁ‘ga&% Llﬂg?%?h@%bgl?a c}é‘__al'ir?gégel flash
Achi:@iive tof (1, 4 hiyetdypRenybhtrio akidi (57 Ting 0. om) MNN— 0.2%

NHACH) to give the titled conpound (85 ny). NVR (CD
B Sn RIS (695 675 oDy DS (| 0vaLEstinp Rt ropo4

teér%%{atﬁrte’_fg{] :1;?514%_‘?’%% {gﬂ)o ‘rréegg’g Zue‘l J% (ﬂ%:nﬂg)é\g&s’_ﬁéec} %_‘;?’Ethe reaction

nﬁxtfﬁ& W8s stidred i footh td@pératurd éﬂ)er the. vk {etld, ThE re@:ti9n nfixtBre was
IH): 3.98 (dd, J =5.9, 9.8 Hz, IH): 3.02 (s, 2H)
pzrtmgleﬂ begveengthgHcetate apd H, (R Fhe pygaricylayenpes dniggt ovier Neaficy,

ﬁ(ltered)and conantra%e(Z The residue was purified by silica gel flash chromatography (0-

80% ethyl acetate in petroleum spirit) to give the subtitled compound (460 mg).

'H-NMR (CDCls, 400 MHz): & 7.12 (d, J = 7.8 Hz, 1H); 6.48 (m, 2H); 5.64 (br.s, 1H);
3.83 (s, 3H); 3.81 (s, 3H); 3.25 (s, 2H); 2.73 (d, J = 4.8 Hz, 3H).
APCI-MS: m/z 210 (MH).

Step II:

2-(2-Hydroxy-4-methoxyphenyl)-N-methylacetamide

To a solution of 2-(2,4-dimethoxypheny!)-N-methylacetamide (445 mg, 2.12 mmol) in
CH,Cl, (10 mL) was slowly added 1M BBr3 solution in CH;Cl, (6.4 mL, 6.4 mmol). After
addition was completed, the reaction mixture was stirred at-0°C for 2.5 h, methanol-(2 mL) - -
was added and after 15 min the volatiles were removed in vacuo. The residue was
dissolved in ethyl acetate, washed successively with aqueous NaHCO; and H,O. The

organic layer was dried over Na;SOs, filtered and concentrated. The residue was purified
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2-(2-{[(25)-3-(5-Chloro-1"
, 3T-spiro[ | -benzofuran-2,4" -piperidin]-1"-yl)-2-
Whaasox6pr opyl ] oxy} - 4- met hoxyphenyl ) - N- net hyl ap€t/amioos001658
Step | 2-(2,4-D net hoxyphenyl)-i V-net hyl acet am de A
m xture of (2, 4-dinet hoxypheﬁ%ﬂ )acetic acid (577 .ng,
3.0 mmmol ) and N, Ncar bonyl di i nT dazole (608 ng, 3.75
nmmol) in DM (10 nL) was stirred at roomtenperature
for 45 mn, aqueous 40% nethyl amne (4.5 nL) was
bpéigdedsd AsH aﬁofn@@g Lo B (0T5 % trbktRandBmh GEHISORLRNLE) OB the
tenperature over the vveek end. The reaction mxture
sukgisled aorhpeumd €6 ng) woeg with Byl-hydergit2emathdxythenyFive
organi c | ay s dried over filtered and
m@ﬁ&@éﬁ@?‘é‘%&éé“@e resi due was purified by silica gel
flash chromat ography (0- 80% ethyl acetate in
petroleumspirit) to give the subtitled conpound (460

27 Hy dkb xR Ho phenylV- Meiilylacetaﬁiidtz (d J =7.8 Hz,
I-(IQM@%ZDC:;L%O @z)mmﬁé 773~§3sz Ay (J3|2|)6|_1|21z 3558 38 (dd,
AP

75 % )) ﬁ%gé hb>1< h3e zﬁgczeztga de Atz 31

AiPQjIJMS Qﬁ/zqfszzMEEM di rret hoxyphenyl )-| V- met hyl acet ami de

(445 nmg, 2.12 mmol) in CHdA (10 n.) was slowy added
M BBr solutionin CHO (6.4 nL, 6.4 nmol). After

PO TR RO S EREILS M) e Bdded and

‘HINMR (DTS, 360 WHlLAE § bO3 (Wer-e8 LM VEY, 6.30 ([dAZ€Q.4 AAEH), 6.44 (dd,
resi due was dissolved in ethyl acetate, washed
ISz st Huel i), %9 Kd.alqedd bz, AHY 3476, 3the 3 48 §aAHY 2.7/ /= 4.8
H:Qaélﬂdrl ed over Na SC", filtered and concentrated. The

hue was purlfled34 by silica gel flash
APTTNIBL AL @RRMH- 5% met hanol in dichl oronethane) to
give the subtitled conpound (16 ng) along with
2- (4- hydr oxy- 2- met hoxypheny 1)-JVnet hyl acet am de (30
Srt]g)III-Z_ (2- Hydr oxy- 4- nmet hoxyphenyl ) -/ V- net hyl acet am de:

2-{4-Methoxy-2-[(2S)-oxiran-2-ylmethoxy] phenyl}-N-methylacetamide

A mixture of 2-(2-hydroxy-4-methoxyphenyl)-N-methylacetamide (15 mg, 0.076 mmol),
(2S)-oxiran-2-ylmethyl 3-nitrobenzenesulfonate (20 mg, 0.076 mmol) and Cs,COs (30 mg,
0.091 mmol) in DMF (1.5 mL) was stirred at room temperature overnight. The reaction
mixture was partitioned between ethyl acetate and H,O. The organic layer was dried over
Na, SOy, filtered and concentrated. The residue was purified by silica gel flash

chromatography (0-100% ethyl acetate in petroleum spirit) to give the subtitled compound
(18 mg).

'H-NMR (CDCl;, 400 MHz): § 7.17 (d, J = 8.2 Hz, 1H); 6.52-6.46 (m, 2H); 5.90 (br.s,
1H); 4.33 (dd, J=2.6, 11.1 Hz, 1H); 3.97 (dd; J= 5.2, 11.1 Hz, 1H); 3.80 (s, 3H); 3.49 (s,
2H); 3.36 (m, 1H); 2.93 (t, J= 4.7 Hz, 1H); 2.82 (dd, J=2.6, 4.7 Hz, 1H); 2.74 (d, J=4.9
Hz, 3H).

APCI-MS: m/z 252 (MH).
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HNVR (CDO , 400 MHz): d 6.87 (d, J = 8.2 Hz, IH);
6.56 (d, J =2.6 Hz, IH); 6.38 (dd, J =2.7, 8.4 Hz,

wo Ros/ o068 (br.s, IH); 3.78 (s, 3H); 3.49 (s, PEH/SED0B®1658
(d, J =4.8 Hz, 3H). APCI-M5: mlz 182 (MH).

2- (4- Hydr oxy- 2. nmet hoxyphenylé JV— rret hyl acet am de:
H-NVR (CDCl, 400 MHz): d 6. 97 ( =8.2 H, IH),
6.50 (d, J =2.4 Hz, I H, 644(dd J-8.2, 2.4 Hz,
IH, 5.92 (d, J =4.4 Hz, IH), 3.76 (s, 3H), 3.48 (s,
2H), 2.76 (d, J =4.8 Hz, 3H. APCI-M5: mz 182 (MH).
Step 111

Seep{I¥= Met hoxy- 2-[ (2S) - oxi ran- 2- yl net hoxy] phenyl }-i V- net

2R i‘{ix14}02%?##&%5%&stnzaﬂvrw@ﬁ;meéid;m-Hevlz-as
hg&n f‘??lq%)gn zen es u ? %%P gé{@gﬂ:lﬁ?ﬂ%gg?gmrlr‘#’ol ) and (30 -
Angixtite 683-chivod-B HispirBNFbehzofbramt2), 4’ vyaperslin [r(1 @ chga0.07 bommol) and 2-
%%”w%%&‘éﬂ&ﬁsﬁéﬁ%@' Dlaictyrs BB oY RS HHHEBIAG AR e, 00716
ffé\ e\ﬁ@aﬁofj(r 1 ﬁﬂ ?Xseg II‘%B lat ﬁf Qdo%qgﬂto*? ﬂélﬁtﬁgse\gere-mﬁoved in
es I'ed by si flas

ue was puri ica ge

v&duoana tiegesithywipul TlUthe tshigh geldbiatigomatogeiphp|(BU% methanol in
spirit) to give the subtitled conpound ((18 ng). H NWR
cg;lg@met hapge %I)JH4@H)7t01g7ve( the tifedcqmpoupg (19 qqg
652646(m 2H); 5.90 (br.s, IH; 433(dd J =2.6,

M1l Hz, IH; 3.97 (dd, J =5.2, 11.1 Hz, IH); 3.80 (s,
lﬁfmmicmgom 40(2MHZ)3§ 363 (emle H)zo @, 93 3(3 Hz J1H3A7 fL4 Hi’d J=22,

'?1 2. 82 z.Sp IH) é,s

811z, IH) GJWSHZZIHBM(SMM géfétéb[),l 9(de 24 8.3 Hz,
| 3f

1?@‘42%5{{4 TR0 S48 G2 S g 40 777 §7.9:7 i 110: 388 s,

30y, 99<6éPIHP)B| 11 Y242 8 bEmMYA.03 (BY- zmcgt hy4 agetrgyr de

A" m xture of

ARSI/ T5-(YBT o[ | - benzof uran- 2, 4' - pi peridin] (16
ng, 0.0716 mml) and 2-

Example 8
2-(2-{[(2S)-3-(5-Chloro-1’H,3H-spiro[1-benzofuran-2,4’-piperidin]-1’yl)-2-
hydroxypropyl]oxy}-4-hydroxyphenyl)-V-methylacetamide trifluoroacetate (salt)

To a solution of 2-(2-{[(2S)-3-(5-chloro-1’ H,3 H-spiro[ 1-benzofuran-2,4’ -piperidin]-1°-yl)-
2-hydroxypropyl]oxy }-4-methoxyphenyl)-N-methylacetamide (12 mg, 0.025 mmol) in
CH,CI; (1 mL) was slowly added 1M BBrj solution in CH2Cl, ((0.075 mL) at 0 OC. After
addition was completed the reaction mixture was stirred at 0 %C for 80 min, 0.3 mL
methanol was added and after 10 min the volatiles were removed in vacuoand the residue
was subjected to HPLC (10-55% CH;3CN in H20, 0.1% CF3CO,H) to give the titled
compound (7 mg).: Tt e S
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{4- met hoxy-2-[(2S) - oxiran-2-yl met hoxy] phenyl }-i V- net hy
| acetam de (18 ng, 0.0716 mml) in ethanol ( 1 L) was

waeiosoed2@at 80 C overnight. The vol ati |l es wer ePCERE084001658

in vacuo and the residue was purified by silica gel

flash chromat ography (O- 1%n§_\ hanol in

di chl or onet hane, 0.2% NH4OH)°to give the titled

compound (16 rrg). H NVMR (CD OD 400 MHz): d 7.23 (s,

IH; 7.20 (d, J =8.3 H IH); 7.14 (dd J =2.2, 8.5 Hz

! @vIR d ()]VlFé . ; :@ Qi ;‘]7. d4 . ; ) 74
}% 59 ?Cﬁ?mg 4_02 4, ?3%3%&?&%%){);’641. ggi(lr%) |(§£1|)2(;d’‘471.H2184i i(q%,du? 67
(s 3LHD); 6.93 s, HE);16-59 (dd 05 2(0) 8,1 Hz,15);4.4®(n7, 1H); 4.08i(mn, Z1B8.69 (m,

(s, 1 ; 6-2.64 (m
25558 Do a3 (o 28 10 (o b e s 75 (i
2S)-3-(5-Chloro-1"jy,3
A%)gl ﬁ%wkgg?}%o u 'ag! (2 4') - pi |(oeri din]-I" yJI 3/ 2-
hydr oxypropyl ] oxy}-4-hydroxyphenyl)-i V-nmet hyl acet am de
trlfl uoroacetate (salt) To a solution of
(2S)-3-(5-chloro-1" 3i

zﬁﬁ%ﬂ SRS p AR 2,0 ki a2,
etHoxly héth{Thcéthmi | oW
ad ed l;)rdisgér]st}%lzﬁlt| on P?]éﬂ(}:,lh)gg (t?% 0751)ﬂn(17_? Saf 8 Cy

After addition was conpleted the reaction mxture was

Sger%[rred at 0O Cfor 80 mn, 0.3 nL nethanol was added
after mn the volatiles were renoved i n vacuoand

2ﬁ2m5ﬁ§kﬁug(z(%%xﬁuhmym@hd@]-mhawme&%w CN in

ive the titled co (7
ATgIRt86 SFRMRRETED Sbeip- Wepensenep gl 7 pig, 0143 ggro, 2-(-

; 7 3
%@oxx-Egmet%oggh{rg@—ﬁjneﬂgylﬁzet%‘hie (?é |q)lﬂ’é &rxnlzhﬁl 'épld cq%ﬁéx
A DRAB (2 rBL s?st%d@m fHmpdrafude
cfz‘ibglgaté}_ls% r@")o 178 n@%o’% % o %bga nl] a0 .OOAPCImp Ng: n;)\;er
nih(. Mﬂ-ie)reacﬁorEmarrpieeN® pzrt(twn{q b@&?er@—ti@s aGHato pod HzO The organic
lay:?c,rr Wgsp cllrge% olv_erb az 1laerec? and cogcgl?ra{eg ]\racuo. 'yhe) re§idue was purified
by silica gel flash chromatography (0-1% methanol in CH,Cl,) to give the subtitled

compound (21 mg).

'H-NMR (CDCls, 400 MHz): & 7.12 (d, J = 8.3 Hz, 1H); 6.55 (d, J=2.3 Hz, 1H); 6.48 (dd,
J=2.3, 8.0 Hz, 1H); 5.58 (brs, 1H); 4.26 (dd, J=2.9, 11 Hz, 1H); 3.95 (dd, J=5.8, 11.0
Hz, 1H); 3.82 (s, 3H); 3.42 (s, 2H); 3.36 (m, 1H); 2.93 (t, J=4.7 Hz, 1H); 2.77 (dd, J =
2.6, 4.9 Hz, 1H); 2.74 (d, J = 4.9 Hz, 3H).

APCI-MS: m/z 252(MH.

Step II:

2-(4-{[(2S)-3-(5-Chloro-1’H,3H-spiro[1-benzofuran-2,4’-piperidin]-1’-yl)-2=- — --- -~

hydroxypropyl]oxy}-2-methoxyphenyl)-N-methylacetamide
A mixture of 5-chloro-3H-spiro[1-benzofuran-2,4’-piperidine] (16 mg, 0.071 mmol) and 2-
{2—methoxy-4-[(2S)-oxiran-Z—ylmethoxy]-N-methylacetamide (18 mg, 0.071 mmol) in
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hydr oxypr opyl ] oxy} - 2- met hoxyphenyl ) -i V- met hyl acet am de
o Step I:

wQ2qo2ioMesthoxy- 4- [ (2S) - oxi ran- 2-yl met hoxy] - i V- r B€t/bEloag@ 1658

tam de A m xture of (2S)-oxiran-2-ylnethyl
3-nitrobenzenesul fonate (37 -"% 0.143 mmol ), 2-(4-
hydr oxy- 2- net hoxyphenyl ) -i V-1fet hyl acet am de (28 ny,
0.143 mmol) and cesium carbonate (58 ng, 0.178 nmol)
in DMF (2 mL) was stirred at roomtenperature over s

etﬂé F2 mIZ Pak da‘? ?g o %LaH, Iﬁgﬁ’ﬁ’aﬁleqﬁ)‘latﬂlés' W€ R WL Mhcuo and

tate an e organic |ayer was dried over
thé Ird:sﬁc&ié@@hs@ndﬁed)hyt silita gel éldsh chroraatograpiih@- e siathaaolaLCH,Cly,

urified by silic fl ash. chromat ography (0-1%
Eét ?%IWEUQS"?%“@‘WE??%@%UM itled conpound (21

0 HNMR (CDO , 400 MHz): d 7.12 (d, J = 8.3 Hz,
IH) 6.55 (d, J = 2.3 Hz, IH: 6.48 (dd, J = 2.3, 8.0

‘E?N%R@é]g@gﬁ&)dgm-&) 3H). 134 2161)(73167 () J= 23 Biz, Ha); 7I04)dd, J= 1.9,

5 305, LG5 19 Ha, 901 (58 (b i 32 P T 1 0y 2l i

15k TR0 fin e 4 (’Wﬁi Jad géﬁiHﬁ 16); 4:99 (v 38, 9.7 1z, 11); 3.80
(23104 3{4o( B H)33! @6(@2“2@78-2 52$m 9H); 1.98-1.78 (m, 4H).

Zspiro[l-benzofuran 4' -piperidin]-1"-yl)-2-

Aﬁ@ﬂ-ﬂ\d&yp/zdﬁﬂl\]ﬁﬁ)y} 2- met hoxyphenyl ) -i V- net hyl acet ani de
A m xture of

5-chl oro-3H-spiro[l -benzofuran-2, 4" -piperidine] (16

Ef¥mpft /1 mol ) and 2- 0
_g-—r%t‘h_oxy- 4-1(2S) - oxi ran-2-yl met hoxy] -i V- met hyl acet am
a94d- @Jﬁnm-smaﬁdxymhem)xyi)-ﬁf{i -chidre @smg[l@gzofuran-z 4'-

stirred at 80 C The il es were renoved
pinsriginlch-yhpyorats PE@‘SGU@% ¢ ‘i?rﬁ“?ﬁaz‘é by silica gel

flash chromat ography (0-1% nmethanol in CH2C 2, 0.2% NH

OH) to give the titled conpound (20 ng). H NVMR (CD OD,
S6pA:MHz): d 7.7.13 8s, IH); 7.07 (d, J =8.3 Hz, |H);

7.04 (dd, J = 6.65 (d, J = 8.5 Hz,
N‘Q)'HYéF‘B‘S"'( '&thyxwlezyﬁﬂcet?%ﬁ 6.51 (dd, J =2.2, 8.3
Zlﬁi’tro-S-methoxyphenol (prepared from 3-methoxyphenol, R. J. Maleski, Synthetic
Communications, 1993, 23, 343-348) (48.5g,0.287 mol) dissolved in TI-E (1.5 L) was
hydrogenated at ambient temperature over night with 10% palladium on carbon (10 g) until
20.3 L of hydrogen was consumed. After filtration and evaporation the residue was
suspended in degased water (1.7 L) and acetic anhydride (42.5 mL) was added with
stirring. The mixture was heated to 60 °C for 1h and then cooled to room temperature.
The volatiles were removed in vacuo and the solid was washed thoroughly with water and

dried in vacuo to give brick-red crystals (41.7 g, 80 %).

'{1-NMR (400 MHz, CDCly): 5 8.98 (s, 1H); 7.34 (br.s, 1H); 6,81 (d, 1H); 6.58 (d, 1H);
6.44 (dd, TH); 3.78 (s, 3H); 2,26 (,3H) ~— — ~ ~~ —— -

Step II:
N-{4—Methoxy-2[(2S)-oxiran-2-ylmethoxy]phenyl}acetamide
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IH; 4.16-4.09 (m IH; 4.01 (dd, J =4.1, 9.7 Hz, |H);
3.93 (dd, J =5.8, 9.7 Hz, IH; 3.80 (s, 3H); 3.40 (s,

WQRs/0B60O (s, 2H); 2.78-2.52 (m 9H); 1.98- 1. F8Ir/§1004/001658
4H). APCI-MB: mz 475(WMH ). Exanple 10 (2
S)-1-(2- Am no- 5- net hoxyphenaoyxy) - 3- (5-chl oro-1"'J5r, 3ET-
spiro[l-benzofuran-2,4'- pip€ridin]-1"'-yl)propan-2-ol
bis(trifluoroacetate) (salt) Step I: iV-(2-Hydroxy-4
nmet hoxyphenyl ) acet am de 2- Ni tro-5-nmet hoxypheno

N-%%ﬁ-glﬂg{)ﬁdtl Iérg%ﬂ)l‘fgg%l é%ﬁﬁtﬂ%ggk ’1253 434&%@%11?5(58) -oxiran-2-ylmethyl
3-0#BbagefestHTna®(25.901 &5 d| reeldi were d[sklelv(ed 1r5dttz)DMB$75 mL) and stirred
ﬂﬂé%lggggfgé\%gﬁg B e Do 01 G (75 56,05 ) whs acded and the
Stlé‘é b aFN\gﬁ\%P g&ﬂﬁlﬂgf -anf¥idife tenl el‘e[‘tﬁrgté)g&fl rg'ﬂp OThe mixture was

€ residue was suspen degased wat er
pdutedinte) ety dc@ael(i1c) andwyatkri(20 B Y. Bhedrpaniaphae dasiwastel with
stlrrlggq The m xture was heated to 60 C for h and
wathe@ x 2% mh)tdsied gmNae%ﬁae fidfergd eandernconsratd in yacupdp give an

TR O a8 )
w§§h)é§ t}@t‘h%tk(d"i') o gwg white cﬁﬁ;talsl‘WYRwﬂﬂg OryMdrs, wéEDthai)ned &om the

.34 (br.s, r{)l 6,81 °(d, IH;
mbtﬂ)er liguotdafted dvapma)txon andgoyystillazigion fzon;z% p(f@anelkoTogl wld 15g

{ 4-
«%@@hoxy-Z[(ZS)-oxiran-2-y|nethoxy]phenyl}acetanide38
i V- (2- Hydr oxy- 4- net hoxyphenyl )acetam de (18.12 g, 0.1
nol ) and (2S)-oxiran-2-yl net hyl
'B-NMR(6P€Eh) eh82RKd,dhBt B64 (45, lﬁi@ §;53ddd, i1 §.5Quek dH); 4.34 (dd,

TR s R0y 48 el BRI E RET ooy 320653

0.1 Inol) was added and the stirring under N was
conti nued at anbient tenperature overnight. The
StepaILir e was poured into ethyl acetate (IL) and mater

NS 6 T AT B b 0
hgfgrogcygsop%ﬁ'] oxy}-4-methoxyphenyl)acetamide

A mixture of 5-chloro-3H-spiro[1-benzofuran-2,4’-piperidine] (200 mg, 0.894 mmol) and
N-{4-methoxy-2[(2S)-oxiran-2-ylmethoxy]phenyl}acetamide (212 mg, 0.894 mmol) in
ethanol (5 mL) was stirred at 80 %C overnight. The volatiles were removed in vacuo and
the residue was purified by silica gel flash chromatography (0-2% methanol in
dichloromethane, 0.2% NH;OH) to give the titled compound (400 mg).

'{1-NMR (CD;0D, 400 MHz): 8 7.74 (d, J = 8.9 Hz, 1H); 7.13 (m, 1H); 7.04 (dd, J=2.3,
8.5 Hz, 1H); 6.65 (d, J= 8.5 Hz, 1H); 6.61 (d, J= 2.7 Hz, 1H); 6.51 (dd, /=2.7, 8.8 Hz,
1H); 4.17 (m, 1H); 4.08 (dd, J=3.4, 10.0 Hz, 1H); 3.98 (dd, /= 6.3, 9.9 Hz, 1H); 3.79 (s,

“3H); 3.03 (s, 2H); 2.72 (m, 4H); 2.62 (1, 2H); 2:15 (5;3H); 1.95 (m, 2H); 1.84 (m, 2H). - -

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

Step IV:
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orange solid crude product (29 g), which was
recrystallized fromethanol (100 nL) and washed with

W@ewen446e0 gi ve white crystals. More white crysPEl/SE20e4/@1658

obtained fromthe nother |iquor, after evaporation and
recrystillazition from 2-prog§1nol Total yield 15 g o
(63%9. HNWMR (CDC ) : d 8.2 : 7.64 (bs, IH);

6.53 (dd, IH; 6.50 (d, IH); 434(dd IH); 3.92 (dd,

IH; 3.79 (s, 3H; 3.38 (m IH; 2.96 (t, IH; 2.78

-2l L 1 i 2.4'-
(ﬁq @ zf{d%.znzog-%%t& agb%ﬁy_) St@Rhldrb:1'H,3H-spiro[1-benzofuran-2,4'

pnpﬁh”ﬁudﬁii fybjpireprar2-of hnsetmmpmacga@.(qam nl-1"-yl)-2-
G e
2 BRI B ?zynbaﬁet;m:sssagzygj 05 mumel) in 1M aq, HCI 10

nf) waslikated, with 188dx fm‘ISI . ’Hha reattianolxtrd Wmii)hewaen@htratedadl vacuo,

at 80_C overnight, The v lati| e nmoved in vacuo
apghpurificd byddlefu B sffard selpy ‘Pséaol%@sl |gc§\‘{%)el flash

chr omat ogr aphy (0-2% net hanol in dichloronmethane, 0.2%
NH CH) to give the titled conpound (400 ng). H NWVR (CD
lmcz@owlvmz dngMgg) 601 28J(s :18{)97 IHi(dd b‘l)=‘8 3. 2:133H(z rﬂH)l HD7 (br.s,

7.04 (dd, J =
1Hp)6.78(dgd = (sgp' Hg, u@, 6. 67.|£s 1 6. 5’%@5{— 31@26 99 (58 1@1) 433 (m,

it o 4 G o o0
APDLME: i A1V, 2.62 (m 2H); 2.15 (s, 3H); 1.95

(m 2H); 1.84 (m 2H). APCI-Ms: mz 461 (MH). so Step
I'V: 39

E(. 25: -!I [ ( 2- Am no- 5- met hoxyphenoxy) - 3-(5- chloro-rir, 3fi
-benzofuran-2,4"'- piperidin]-1"-yl)propan-2-ol

Nflgﬁ%ﬂgfj g%%@@-ﬁ%sly s(pslaJ[I-})eﬁ@nﬁlautz rpipéridin]-1'-yl)-2-
- or o- |
hyﬂtdxysmpy@][oky}bérhxdfmaherwlmetmrpeuhfmwpdp triffugroacetate (salf)
2- hydr oxypr opyl ] oxy} - 4- net hoxyphenyl ) acet am de (0. 23

g, 0.5 nmol) in Mag. HO (10 mM) was heated with
S‘t%ﬁ“x for 5 h. The reaction m xture was then
concentrated in vacuo, and purified by HPLC to afford
N-(@-€1(@29) Ss65-€blora-1{ B3 Hr$pirp[1-b4hgofuran-2,4’-piperidin]-1°-yl)-2-

hydroxypropyl]oxy}-4-hydroxyphenyl)acetamide

To a cold (0 °C) solution of N-(2-{[(2S)-3-(5-chloro-1’H,3 H-spiro[ 1-benzofuran-2,4’-
piperidin]-1’-yl)-2-hydroxypropyl]oxy}-4-methoxyphenyl)acetamide (see Ex. 10) (380
mg, 0.82 mmol) in dichloromethane (8 mL) was added 1M solution of boron tribromide
(BBr3) in dichloromethane (2.47 mL, 2.47 mmol) slowly. After addition was complete the
icebath was removed and the reaction mixture was stirred at room temperature for 2 h 30
min. The reaction mixture was cooled to 0 °C and methanol (2 mL) was added slowly with
stirring for 10 min. The volatiles were removed in vacuo. The residue was dissolved in
large volumie of ethyl acetate, washed successively with aqueous sodium™ - - - -
hydrogencarbonate (NaHCO3) solution and water. The organic layer was dried over

Na, S04, filtered, concentrated and the residue was purified by silica gel flash
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H NVR (400 MHz, ~-DMSO): d 7.28 (s, IH), 7.15 (dd,

8.5 2.3 Hz, 2H), 7.07 (br.s, IH), 6.78 (d, J = 8.5
wWoH2005049620 6. 67 (s, IH), 6.53 (d, J =8.6 Hz, | HCT/SEDB4/001658

(s, IH, 433 (m IH, 4.02 (m 2H), 3. 2 s, 3

366-322(m6H) 3.1 (s, 2.22 - 9( 4H).

APCI -NB:. miz 419 (MH ). n%(fe 11
7V- (2-{[ (25) - 3- (5- Chl or o- |
Er,3fr-spiro[l-benzofuran-2,4' -piperidin]-l"-yl)-2-
cﬁ%%ﬁﬁbﬁ?ﬁ? L5 dcResthartht v SlERuoRREANE TBY ranetylb eRRMmddgled

trifldoroacetate (salt) Step |

cdrgetumnd Y p¥Sapg). | oxy} - 4- hydr oxyphenyl ) acet ani de To a cold
(O C solution of JV-(2-{[(2S)-3-(5-chloro-|
"#,3#-spiro[ | -benzofuran 2,4 -

I R 14 -

PN (AR 00z 5 BB R S T AR HPAGRY =23,

8 di1eh) e 06168 (aie 8(53Hn;Ll)H)z\/é$8adidle=d2.E’leollH),i6c82 @t, belon8s.6 Hz,

tribromde in dichloronmethane (2. 47 c{ﬁ; vﬁ'@

1l 0, ARD A O € PO B I 3 bt 6 B FERED: 3.03 (.
t room

P APl 437 e A0S0 T S L5 HEZ, LS, A, "o

APCOINGSE he 407 @vagiyl net hanol (2 m_) was added sl owy

wWth stirring for 10 mn. The volatiles were renoved

in vacuo The residue was dissolved in | arge vol une of

Sﬁt acet at ef washed successively wi th aqueous sodi um
bgencar bonate sol ution and water. The organic

4L&Mﬁ{o- N@R2.9)3-eHcvRY-1TH, 3 HapRS([1- B&ﬁeﬁﬁhﬁaqumcﬂmpe-yl)-z-
reS|due was purified by silica gel flash40
hgurmrqulamphe@lMh@ﬂmmetatn) @Ea1oh! or onet hane, 0. 2%

t.h d, (15 CD
N3 f?ﬁ%%%nfé%mgra ab-anoL 1 CERRS b Borti: L A |
h}l('.ﬁ)oxygro ] }1-4 h&dmx@gl%ny@a&tdﬂﬁde {IH)S mgﬁ 0@651{[1@1) geassf_BtngBd in 1M
hyblrochlbl)lc; acid Wm@hat 109)°C ﬂpr Ris ”l(hgdeacgon:mg(tﬁre vgasgong_emrﬂpd in

vgcpb%s gg@lr{fw;tl%_By prﬁpafgtl\(esl-ﬂglg&ﬁhe sifgté%e{i(clq{npg%d WiS %ﬁéquéd asa
Wi afddkphobOIa\Bs0 gy 447 (MH ).

'H-NMR (MeOH-d,, 400 MHz): & 7.21 (bs, 1H); 7.18 (d, /= 8.8 Hz, 1H); 7.11 (dd, J=
2.0, 8.4 Hz, 1H); 6.74 (d, J= 8.4 Hz, 1H); 6.62 (d, J = 2.4 Hz, 1H); 6.49 (dd, /=24, 8.8
Hz, 1H); 4.58-4.49 (m, 1H); 4.13 (d, J = 4.8 Hz, 2H); 3.8-3.6 (m, 2H); 3.6-3.4 (m, 2H);
3.48 (d, ] = 13.2 Hz, 1H); 3.45 (d, J = 13.2 Hz, 1H); 3.16 (s, 2H); 2.31-2.17 (m, 4H)
APCI-MS: m/z 405 (MH")

Step III:

To a stirred solution of 4-Amino-3-{[(2S)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropylJoxy }phenol bis(trifluoroacetate) (43 mg, 0.11-mmol) in-
dichloromethane (10 ml) was added pyridine (100 pl). The mixture was cooled to 0 °C,

and methanesulfonyl chloride was added (12 mg, 0.11 mmol). The reaction mixture was
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o Step I'l: 4-Am no-3-{[(25)-3-(5-chloro-I" H, 3J
-spiro[l -benzofuran-2,4'-piperidin]-I"'-yl)-2-

whasoxspr opyl ] oxy} phenol bis(trifl uoroacet at BOT/§BAD4/)01658

I V-(2-{[(25}-3-(5-Chloro-1"/f,3i7-spiro[l-benzofuran-2
,4-piperidin]-r-yl)-2-

hydr oxypr opyl ] oxy} - 4- hydr oxyfﬂ’]enyl ) acet am de (135 ng,
0.3 mvol) was stirred in Ms hydrochloric acid (3 nli)
at 100 C for 2h. The reaction m xture was concentr at ed

stirfedV:R @otin tediffetdture Usr I heia] thecdiemr84idn ahduocandPufeificd By semi-
subtitled conmpound was obtai ned as a white anor phous

p@@ﬁﬂadve(mgbcﬁg)iffoﬂqqmrlemm24 meB3Nkix) : d 7.21 (bs,

IH; 7.18 (d, J =8.8 Hz, IH; 7.1 (dd, J =2.0, 8.4

Hz, IH); 674(d J=84H, IH: 6.62 (d, J =24 H
‘I'IJll_gNIR%é@l\/ﬂﬂéjd ﬂnvfsét) 8 9 é. ('8_1) 1&11)59 B.Hgbr s411553‘8453‘t9 1([{)1 730 (s 2 , 1H),

7(06(d&H)= 8.3, h&szlH)J msxa b= 85, iz, D, 6379161 (&8 I 1143), 6.44(d,J

~EHAND) 5@’/'24<£Fh §502. 4 6ot 20 oL 4 A8 b 0. 786 m, 210,

3%4%1{)5?9@ fﬂ 311(1)52%' ©r3n! 2.23. 3100 (m, 4H)

-spir

Am(nMSdmb:MSB (WF) 2 hydr oxypr opy! ] oxy} phenol

bi s(trifluoroacetate) (43 ng, OIl mmol) in

di chl oronmet hane (10 m) was added pyridine (100 m).

E‘; Tm'i@ ure was cooled to 0 C, and net hanesul f onyl
morrge was added (12 ng, 0.1 nmol). The reaction
Nr(m[msa-s.o@s@mosa-urﬂ eﬂ-mm[nbamtoemarmmmpexﬁm] 1'-Jipar
then concentrated in vacuo, and purif ied

hydraxypeqnyilaxy v & math@yphenylimethanesn fonamide t@éwr@as%&te (salt)
ng, 37 %. H NWVR (400 MHz, J -DMBO: d 9.63 (s, IH),
9.53 (br.s, IH, 853 (s, IH, 7.30 (s, IH, 7.16 (dd,
TS aBirfed sdluBlotigf (25')‘D-»(2-Zm@ﬁ) f(—dlethbx?p}&nBX}l')IZ& (SLd'}l)oroﬁ'H 9 H-spiro[1-
(d, J =8.5 Hz, |H), 44 (d |—69
beuipfurgn-2g'-piperdia]- szl)nr an-?eold@S((rtﬂuosanﬁM)e) (62, nﬁ; O(bm@l) In

BBl s B8 D by i

methda¥@h$l chforide was added (11.4 mg, 0.1 mmol). The reaction mixture was

stirred at room temperature overnight, and washed with water (10 ml). The solvent was
removed in vacuo. Purification by semi-preparative HPLC yielded colourless solid (9 mg,

15 %).

'H-NMR (400 MHz, ds-DMSO): & 9.58 (br.s, 1H), 9.49 (br.s, 1H), 8.63 (s, 1H), 7.29 (s,
1H), 7.16 (m, 2H), 6.79 (m, 1H), 6.62 (d, J = 2.6 Hz, 1H), 6.54 (dd, J = 8.7, 2.5 Hz, 1H),
6.01 (br.s, 1H), 4.35 (br.s, 1H), 4.05 - 3.89 (m, 2H), 3.75 (s, 3H), 3.67 - 3.15 (m, 6H), 3.10
(s, 2H), 2.87 (s, 3H), 2.24 - 1.95 (m, 4H)

APCI-MS: m/z 497 (MH.

Example 13
(2S)-1-(4-Bromo-2-fluorophenoxy)-3-(5-chloro-1'"H,3H-spiro[1-benzofuran-2,4'-

piperidin]-1'-yl)propan-2-ol
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N(2-{[(2S)-3-(5-Chloro-1" ,3
-spiro[l -benzofuran-2,4'-piperidin]-I"'-yl)-2-

wWhaasox6pr opyl ] oxy} - 4- met hoxyphenyl ) met ha esul POTSRA004£001658
trifluoroacetate (salt) To a stirred solution of
(25)-1-(2-am no-5- et hoxyphegfxy) -3-(5-chloro-r//,3iir
-spiro[ | benzofuran- 2,4'-pipéfidin]-r-yl)propan-2-ol
bis(trifluoroacetate) (65 ng, 0.1 mml) in
di chl oronet hane (10 m ) was added pyridine (50 nl).
The m xture was cooled to 0 C, and nethanesul f onyl

AGMBY bARLMER- ?@qgﬁpﬁenlﬂ 100G, 0. SMrﬂTﬂ’ﬁr)ethyTﬂ@ﬁnérﬁﬁg '(233)-0x1ran—2-

m xt'ure was stirred roomte erature overni

ybeetisd é-mr@bﬁnmneeulfqnm (A9 uL, i|diaethy Mprma \aedj caeﬁlum

cdfBGilil (13 1 15’ fo' %ﬁfn?g WY sﬁ%ﬂ %%&ﬂi’{@gr%é%@%ﬁ} gﬁteérfﬁenﬂen

parbiviéed bdtv@?.eﬁ 8vafdorand dlchld)()méihahﬁ Thoer organi¢ phase 826 8vai)sxated and

th}%ltgigzﬁuéqsﬁ 5%(45&0(11%35-%Orizllgfga’n9g}")§1%gl(yﬂzo£ir% gég(%éc%?\’fed in
eﬂqgﬁolgmd LHDS) ,anfl 53511&513Iﬁsp1ﬂ0 -berofiPam-2,4-8 er(dﬁe%%f@()- ul3 0/5M in

m 6H, 3.10 (s,  2H), (s,
d@w}thylﬁmgamlde) vBs ec}ﬁed4 e mpityre pRs refjuxediayer (nglt pnd the solvent was

\gﬁfy 4&3 Pgn:% éa%%)l )\;&Sals gér é’nﬁﬁ%ﬂ‘tm with aCﬁt_omtrlle/ ter 0.1% trflﬂuoroacetlc

uorop enox chloro-1"H 3H spiro[l-benzofura
acid 3s dlobilpplpse.i thmfracrtwyds Wereapdected, (pbdlgd Anctd:\{apmyltedfto give the title

4- br ono- 2- f | .uor ophenol 100 uL, 0.5Min
@P%F‘H%F%bartﬂéﬁ?rdg ‘%Q -oxi ran-2- yl met hyl
AM1Msz@mzyqr[pﬁm]fonate (100 uL, 0.5Min

di met hyl f or mam de) and caesi um carbonate (13 ng, 0.04
nmmol ) was stirred at roomtenperature over night, and

ﬂPE @&1%%}553&&@@@?4 RGANBEE piBhiea b Rbifbds aﬁa%gm td @8 thethod

e or ase was evaporat ed, and the resulting
descuitied (nZE§9an2>l€[ [34- br ono- 2- f | uor ophenoxy) met hyl ] - oxi rane
was di ssolved in ethanol (400 ulL) and
5-chl oro-3i 7-spiro[ | - benzof uran-2, 4' - pi peridine] (100
Biample &4 M i n di et hyl f or mam de) was added The m xture
was refluxed Qv d t o) ven
(#Vab 6y Ghlawo- T st il raﬁef 5P oY e
ﬁ}g@l&ﬁme%ﬂ)ﬁ{dﬁhﬁ o0. 1% trifluoroacetic o acid as

hase. Pure fractions were collected, pooled
AdKd- MS@IH@TQ%&[MW& give the title

Example 15
(28)-1-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-(2,4-dichloro-3,5-
dimethylphenoxy)propan-2-ol

APCI-MS m/z: 470 [MH']

Example 16
(2S)-1-(4-Chloro-2-isoxazol-5-ylphenoxy)-3-(5-chloro-1"H,3H-spiro[1-benzofuran-
2,4'-piperidin]-1'-yl)propan-2-ol R

APCI-MS m/z: 475 [MH']

Example 17
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conmpound as the trifluoroacetate salt. APClI-M niz:

471 [MH] The foll ow ng Exanples to 64 were prepared
whyooseidsedds anal ogous to the nethod descri bed PEI/SE2004/001658

Exanpl e 13. Exanmple 14 (2S)-1 -(5-Chloro-|

, 3H-spiro[ | -benzofuran-2,4'-piperidin]-1"-yl)-3-(3-

et hynyl phenoxy) pr opan- 2- ol Cl-M5S mz: 398 [ VH ]

Exanpl e 15

5-Chl o | 'H 3H-spiroll-b i peri

Al EP-B-C-fijors- i 38 apienltchesatugan 3.4 piperidinl-1 1 - P
h)@x%%f)ﬁgﬁ?m&@f)&ﬁﬁﬂy&n@ihaﬂgﬂ MB miz: 470 [M ]

ARCISVIS mfza4THIMHG 2- | soxazol - 5-yl phenoxy) - 3- (5- chl or o- |
"H, 3H-spiro[l - benzof ur an-

2,4 -piperidin]-I"'"-yl)propan-2-ol so APCI-M5S m z: 475
Etdvibik 18xanpl e 1743

2 bé-,( lﬂqrq—l‘iﬁl%lpg%ﬁ ll)énlilbiel’lll_‘lz-u? 8|4'-p£perl Iﬁzlq yli) ?QZ §’4 6-

I henyl ) met hanone APCI - M5
el R ARD pRIED ALY 13 7o)
A{’QBMSm(ZSSW[MHB}I H, 3Hspiro[ | - benzofuran-2, 4' - pi per|

din]-1"-yl)-3-(2,3,4,6- tetrachl orophenoxy) pr opan- 2- ol
APCl - M5 | nZZi SIO[M—|] o Exanple 19

Eﬁr&%}elw(S Chl oro-1"'H, 3H spi ro[I - benzof uran- 2, 4' - pi peri

3 S sSho [ 2P St hiran-2,4' ' hexyl-5
(25)-1- (S-Chloro-l -spiro[1-ben uran-2,4'-piperidin]-1'-y1)-3-(2-cyclohexyl-5-
methylphenoxy)propan-2-ol
APCI-MS m/z: 470 [MH']

Example 20

(2S)-1-(5-Chloro-1 '"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-phenoxypropan-
2-ol

APCI-MS m/z: 374 [MH']

Example 21
(ZS)-1-(2-Brom0phenoxy)—3-(5-chlor0-1’H,3H-spiro[1-benzofuran-2,4'-piperidin]-1‘-
yl)propan-2-ol

APCI-MS m/z: 453 [MH']

Example 22
2-{[(28)—3-(5—Chloro-1'H,3H—spir0[1-benzofuran-2,4’-piperidin]-1'—yl)-2-
hydroxypropyljoxy}benzaldehyde

APCI-MS m/z: 402 [MH']

Example 23
5-tert-Butyl-2-{[(28)-3-(5-chlor0-1'H,3H-spir0[1-benzofuran-2,4‘-piperidin]-1'-yl)-2-
hydroxypropyljoxy}benzaldehyde
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met hyl phenoxy) propan-2-ol APCI-MS mz: 470 [MH] s
Exanpl e 20
W@ 285/0496¢6- Chl oro-1 ' H, 3H spi ro[ | - benzof ur an- 2, BCFEPE4/001658
din]-1"-yl)-3-phenoxypropan- 2-ol APCI-NM5 mlz: 374 [MH
] Exanple 21
(2S)-1-(2-Bronophenoxy) - 3-(54%:hl oro-1"H 3Hspiro[l-ben

zofuran-2,4" -piperidin]-I'- yl)propan-2-ol APCl-M
mz: 45 % Exanpl e 22
ABCEMS®BZ: $28 BBl or 0- | * H, 3H spi r o[ | - benzof uran- 2, 4' - pi

peridin]-I -yl)-2- hydroxypropyl]oxy}benzal dehyde
APCl - M5 nfz: 402 [MH] Exanple 23
Egamplet24But y| - 2- {[(28) 3-(5-chloro-1"H, 34 spiro[l-benzo

fur - 4'-. : s Tinl-1'v.32_ . 1,
RSP S PRI etz Ainsr- L S48 Py
teEgsmmi-e' %x&)gsopdn«w} Chloro-1 ,3H

gf% ?g lz_?[QLuran 2,4 -pi per|d| nj-1 yl) ~(I,1":3
A}’pI MH || oxy) propan-2-ol APCI -MS m z: 526

[MVH Exanple 25 |-(2-{[(2S)-3-(5-Chloro-|I

, 3Hspiro[l -benzofuran-2,4' -piperidin]-I"'-yl)-2-

E ropyl ] oxy} - 5- net hoxyphenyl ) et hanone APCI - M5
1-%-%i(2§)4§-(§-m0r0-1'H,SH-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-5-methoxyphenyl)ethanone

APCI-MS m/z: 446 [MH']

Example 26
1-(5-Bromo-2-{[(2S)-3-(5-chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}phenyl)ethanone

APCI-MS m/z: 495 [MH']

Example 27
(2S)-1-(4-Chloro-2-isopropyl-5-methylphenoxy)-3-(5-chloro-1'H,3H-spiro[1-
benzofuran-2,4'-piperidin]-1'-yl)propan-2-ol

APCI-MS m/z: 464 [MH']

Example 28
(2S)—1-(5—Chloro-1'H,3H-spiro[1—benzofuran-2,4'-piperidin]-1'-yl)-3-(2,3-dimethyl-4-
nitrophenoxy)propan-2-ol

APCI-MS m/z: 447 [MH']

Example 29
(ZS)-l-(S-Chloro-l'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-(2,4- e
dichlorophenoxy)propan-2-ol

APCI-MS m/z: 442 [MH']
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Exanpl e 26
| -(5-Bronmo-2-{[(2S)-3-(5-chloro-1"H, 3Hspiro[l -benzofu

WO 200584920 pi peridin]-1"-yl)-2- PCT/SE2004/001658

hydr oxypr opyl ] oxy} phenyl ) et hanone APCI-MS ml z: 495

[ M Exanpl e 27

(28)-I -(4-Chl oro- 2- |sopropyl 5 nmet hyl phenoxy) - 3- (5- chl
oro-1"'H, 3H spi ro[ | benzof ur an-

2,4 -piperidin]-I"-yl)propan-2-ol APClI-NM5 nlz: 464
E{am}l—-%ﬁanme 28

Etgngﬁﬁzﬁl) 3§§¢| @S%Qslch?rﬁg'ﬁpﬂ iko[DaRARIfuF:AN2,3'-FpeATRg1T-y)-2-

hyﬁrowhpﬂmr@rmp@nxwmy&mlaﬁs mz: 447 [MH Exanple

A](g(glssvlﬁmz'ss% "H, 3Hspiro[l-benzof uran-2, 4' - pi peri
din]-1"-yl)-3- (2 4- di chl or ophenoxy) pr opan- 2- ol
APCI-QNE mz: 442 [ MH 45 Exanple 30 Et hyl

E ! (4-{[(2S)-3-(5-chloro-I"H, 3Hspiro[l-benzofuran

(2SH145-Ch18RS-1'H, $Hsbiropll- benZofuran-2,4'-piperidin]-1'-yl)-3-(2-methyl-3-
hydr oxypr opyl ] oxy - 3- net hoxyphenyl )acryl ate APCI - M5
niggfophem@y) proppnxel npl e 31
H, 3H spl ro[| - benzofuran-2, 4" - pi peri
Af’éls-i\/l § i @g\s@g} -

t hyl - 3- ni trophenoxy) propan- 2- ol
APCI - M5 rriz 433 [ MH| Exarrple 32

5aCh! ojro_ 2-{[(25)-3-(5-chloro-1"H 3Hspiro[l-benzofura

iperidin]-I"-yl)-2-
5-Chloro-2-{[(2S)-3-(5-chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-

hydroxypropyl]oxy}benzaldehyde
APCI-MS m/z: 436 [MH']

Example 33
(28)-1-(5-Chloro-1'H,3H-spir0[1-benzofuran-2,4'-piperidin]-1'-yl)-3-(2-
fluorophenoxy)propan-2-ol

APCI-MS m/z: 392 [MH"]

Example 34

(28S)-1-(5-Chloro-1 "H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-(3-
fluorophenoxy)propan-2-ol

APCI-MS m/z: 392 [MH"]

Example 35
(ZS)—l-(S-Chloro-l'H,3H-spir0[1-benz0furan-2,4'-piperidin]-1'-yl)-3-(4-
fluorophenoxy)propan-2-ol

APCI-MS miz: 392 [MH = — =« - e o

Example 36
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hydr oxy propyl]oxy }benzal dehyde APCI -MS m z: 436 [ VH]
Exanpl e 33

W@ 285/0496¢6- Chl oro-1 ' H, 3H spi ro[ | - benzof ur an- 2, BCFEPE4/001658
din]-1"-yl)-3-(2- fluorophenoxy)propan-2-ol APCl - M5
mz: 392 [ MH Exanple 34
(2S)-1-(5-Chloro-1"H, 3H spi ré?l -benzofuran-2, 4' - pi peri
din]-I"-yl)-3-(3- fluorophenoxy) propan-2-ol APCl- N5

ARk bienpadr RIS eiloust P spisaspepafiran 4 Bigekin 1

yﬁ?fﬂpah-ZW) 3-(4- fluorophenoxy) propan-2-ol APCl -

392 - - Exam ple 3646
APSEMS ny'z: 4@ﬁ|[M1€ﬂ>henoxy) 3-(5-chloro-1'H 3Hspiro[l -be
nzofuran-2,4' -piperidin]-1 - yl)propan-2-ol APCl-M

m z: 408 [M—|] Exanpl e 37
ws-ml or ophenoxy) - 3-(5-chloro-1"'H, 3Hspiro[l - be

- aggl_o%ﬁeirl%%ﬁgzg%lﬂéf%g"H,Zw-I)sB{rgPl@Qén‘zzbﬂllralﬁag':pl}/pBeridin]—1'-
y[)g h-2-8t Chl or ophenoxy) -3-(5-chloro-1'"H, 3Hspiro[l -be
-2, d -1 -yl 2-ol APCI - M5
Nzof ra 4|9%lq\/f)l_r,ﬁ)erl i n] yl ) propan-2-o0

Example 38
(2S)-1-(4-Chlorophenoxy)-3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol

APCI-MS m/z: 408 [MH]

Example 39
(2S)-1-(3-Bromophenoxy)-3-(5-chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol

APCI-MS m/z: 453 [MH']

- Example 40
(2S)-1-(4-Bromophenoxy)-3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin}-1'-
yDpropan-2-ol
APCI-MS m/z: 453 [MH']

Example 41
(2S)-1-(2-tert-Butyl-5-methylphenoxy)-3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-
piperidin]-1'-yl)propan-2-ol

APCI-MS m/z: 444 [MH']

Example 42
(2S)-1-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2~
(trifluoromethyl)phenoxy]propan-2-ol
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s Exanpl e 39
(2S)-1-(3-Bronophenoxy)-3-(5-chloro-1"'H, 3Hspiro[l-ben
waQ edoansme2®, 4' - pi peridin]-1"'- yl)propan-2-ol APSIFER004/001658
mz: 453 [MH ] Exanple 40
(2S) -1 -(4-Bronmophenoxy) - 3- (5 ,?hl oro-1"H, 3Hspiro[l -ben
zofuran-2,4' -piperidin]-I" f?)propan-Z-ol APCI - M5
mz: 453 [MH] 5 Exanple 41
2S)-1-(2-tert-Butyl-5-methyl phenoxy)-3-(5-chloro-1"H
A%pféﬁ F‘ngl‘lflg@}ﬁ[fgrur an-2, 4' -
pi peridin]-1"'-yl)propan-2-ol APCI-M5 miz: 444 [MH] O
Exanpl e 42
Ega8plel43( 5- Chl oro-1' H, 3H-spi ro[ | - benzof uran-2, 4' - pi peri

e GRS DT HREG s ld-hspzofusans2.-piggpidinll yp:2-
hﬁdﬁ»xiriﬂ-dp]yl]Fxﬁwpﬁ«l}cnnﬂathloxgpl{fnm:&hsm_(x?n]d]: or ol- I) ,

i ro[l-he uran-2, 4 -piperi -1 - -2-
Aﬁ&gﬁi %ﬂ?ﬁ%@ﬁi} -4, 5-di net ﬁogyphenyl ) et %anone

APCI -M5 nfz: 476 [MH ] Exanple 44 (2S)-1-(5-Chloro-|
3|—|—sp|ro[l-benzofuran 2,4 -piperidin]-I
Exginplel4 2 3, 5, 6-

A& CHRFO1 9L S -%;{;ﬁ[f.&,ggﬂ@a'nwgemw&,m REH320% 5,6-
t(t?ﬁ)udre-@ﬂ(tﬁﬂhmnmahﬂ)mﬁ:hpkbdpmp;l)n-zsel( 5-chloro-1"H, 3Hsp
rC(f[I\l/Ié m%] ZSCIETMT-F]

Example 45
(2S)—1-(4-Chloro-3-ethylphenoxy)-3-(5-chloro—l'H,3H-spiro[1-benz0furan—2,4'-
piperidin]-1'-yl)propan-2-ol

APCI-MS m/z: 436 [MH']

Example 46
(2S)-1~(5-Chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-[3-(2,5-dimethy!-
1H-pyrrol-1-yl)phenoxy]propan-2-ol

APCI-MS m/z: 467 [MH']

Example 47
(2S)-1-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2-
(hydroxymethyl)phenoxy]propan-2-ol

APCI-MS m/z: 404 [MH']

Example 48

~(28)-1-(5-Chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2-(2-

hydroxyethyl)phenoxy]propan-2-ol
APCI-MS m/z: 418 [MH']
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pi peridin]-l"-yl)propan-2-ol APCI-MS mz: 436 [ MH ]
Exanple 46 (2S)-1-(5-Chloro-|
WO 3Ms5epice®[ | - benzof uran-2, 4' - pi peridin]-1"-yl)PGHBR004£001658
5-dinethyl | H pyrrol-I-yl)phenoxy] propan-2-ol APCl - M5
mz: 467 [MH] Exanple 47 (23 -1-(5-Chloro-|
, 3H-spiro[ | -benzofuran-2,4"'-plperidin]-1"-yl)-3-[2-
(hydr oxymet hyl ) phenoxy] propan-2-ol APCI-M5s m z: 404
M—I@anple 48 (2S)-1-(5-Chloro-I
—%‘N ro[| - benzofuran-2,4' -piperidin]-1"-yl)-3-[2-(2-
3J%%@@)oscyﬁtimdrmmrmyﬂl%meauﬁin ARChip¥Rd a2 yH-1-MH
anmpl e

hSBil‘PEKYlESPYﬂm()%b@ﬂOBHb‘]q H, 3H spi ro[ | - benzof uran- 2, 4' - pi

hydr ox ropyl] ox benzonltrlle
A%EWW”%F[ VH' ] Exgtrrgl ep)éo] v
2-{[(2S)-3-(5-Chloro-1"H, 3Hspiro[l -benzofuran-2,4'-pi .
geripig|-l'-yl)-2- hydr oxypr opyl ] oxy} benzonitrile
S8 .mz: 399 [MH] Exanple 51 (2S)-1-(5-Chloro-I
2-{ hSﬁ@-'(S-@[h'lmBeﬂﬁgﬂHLBﬂBo@rﬁbnzﬂupﬁf—lz,d’ ﬂipehdm]ll)' ~y:By 1-2- nor

ol’i n-4- vyl phenox ropan-2-ol APCI VH
hydroxypropyl]gxy}benzon}g'l;l)e P o1 ]

APCI-MS m/z: 399 [MH]

Example 51
(28)-1-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-(2-morpholin-4-
ylphenoxy)propan-2-ol

APCI-MS m/z: 459 [MH']

Example 52
(2S)-1-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-(2,3-difluoro-6-
nitrophenoxy)propan-2-ol

APCI-MS m/z: 455 [MH']

Example 53
(28)-1-(5-Chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-y1)-3-(2,3,6-
trichlorophenoxy)propan-2-ol

APCI-MS m/z: 476 [MH']

Example 54
(28)-1-(5-Chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-y1)-3-(4-fluoro-2-
methoxyphenoxy)propan-2-ol

APCEMS m/z: 422 [MH]— - — —-— -~ e S

Example 55
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Exanmple 52 (2S)-1-(5-Chloro-|

, 3H-spiro[ | -benzofuran-2,4"'-piperidin]-1"-yl)-3-(2, 3-d
WO 200804%w26- ni t r ophenoxy) propan-2-ol APCl - M5 nP@T/SEHB4/001658

[MH] Exanple 53

(2S) -1 -(5 Chloro-I"H, 3Hspir g[l - benzof uran-2, 4' - pi peri

din]-1"-yl)-3-(2, 3, 6- trichl% r ophenoxy) pr opan- 2- ol

APCI -M5 nfz: 476 [ MH] Exanple 54

S)-1- 5 Chl |'"H, 3Hs l.-b f
S-Ghigrora-103Sy o elqrocks st ol hsR g R BiR T g 2
| e 5549
h}@?‘g?’dgﬁgﬁ&&?’ ?%ﬁet[h (eléz%%élﬁgfag] i I(EI 3Hspiro[l-benzofura
APCRMA mfz 8¢ [IMHA] -1 ' - y1 ) - 2-
hydr oxypr opyl ] oxy} - 3- et hyl benzal dehyde APCI - M5 ni z:

450 [MH ] s Exanple 56 (28)-I-(5-Ch| or o- |
Ex 1886r o[ | - benzof uran-2, 4' -piperidin]-I"-yl)-3-[4-(4-

i peridin-|- | -
(2ﬁ)sé::(¥1€§l or1 %&H-SPWPLIT Eﬁ%’g&g %%elr%?lpﬁy‘)%'%'(“'
g&g}pl‘)e&ﬁpngﬂfz%ﬁmb'haléxmrb f-2Rgnzof uran-2, 4" - pi per i
4-di chl oro-
ABCHM Syl z: 617‘1[MH6]ohenoxy) pr opan- 2 ol APCI-MB miz: 514
[MH'] s Exanple 58
[ -(3,5-Dichloro-2-{[(2S)-3-(5-chloro-|
Exahible®7r o[ | - benzof uran-2, 4" -piperidin]-1"-yl)-

(ZS)-I-(S—Chloro-l'H,3H-spiro[1-benz0furan-2,4'-piperidin]-l'-yl)-3-(2,4-dichlor0-3,5-

dimethyl-6-nitrophehoxy)propan-z-ol
APCI-MS m/z: 514 [MH']

Example 58
1-(3,5-Dichloro-2-{[(28)-3-(5-chloro-1'H,3H-spir0[l-benzofuran-2,4'-piperidin]-1 -yl)-
2-hydroxypropyl]oxy}phenyl)propan-1-one

APCI-MS m/z: 498 [MH"]

Example 59
(ZS)-1-(5-Chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-l'—yl)—3-(4-
ethylphenoxy)propan-2-ol

APCI-MS m/z: 402 [MH"]

Example 60
(28)-1-(5-Chloro-1'H,3H-spiro[l-benzofuran-2,4'-piperidin]-l'-yl)—3-(2-
ethylphenoxy)propan-2-ol

APCI-MS m/z: 402 [MH"]

Example 61
(28)-1-(5-Chlor0-1'H,3H-spiro[1-benzofuran-2,4‘-piperidin]-1 -yD)-3-(3-
ethylphenoxy)propan-2-ol
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2- hydr oxypr opyl ] oxy} phenyl ) pr opan-1-one APClI - M5 m z:
498 [VH'] Exanple 59

W@ 285/0496¢6- Chl oro-1 ' H, 3H spi ro[ | - benzof ur an- 2, BCFEPE4/001658

din]-1"-yl)-3-(4- ethyl phenoxy) propan-2-ol APCl - M5
mz: 402 [MH 5 Exanple 60 (2S)-1-(5-Chloro-|

, 3H-spiro[ | -benzofuran-2,4"'-plperidin]-I1"-yl)-3-(2-
et hyl phenoxy) propan-2-ol APCI-Ms nmfz: 402 [WVH O

Exanpl e 61
.AE’§§;U_IJ$ U‘(’S-“@HMM "H, 3H-spiro[ | -benzofuran-2, 4' - pi peri

din]-1"-yl)-3-(3- ethyl phenoxy) propan-2-ol 50 APCl - N5
mz: 402 [ MH ] Exarrple 62
Eg@mple| 62 5- Chl oro-1' H, 3H-spiro[ | - benzof uran- 2, 4' - pi peri

a%a,&l(shgné;% ST e R BRI P RSB Rbrpholi-+-

IpR&ody) 15r|p€h120mlo ' H, 3H spi ro[I - benzof uran- 2, 4' - pi peri
i (5-met hyl |,
Cﬂ%&ﬁ’tﬁ}r/ 2?8?#% ) phenoxy] propan-2-ol APClI-Ms nl z:

456 [VH ] Exanple 64
4-{[(29) - 3-(5- ChI oro-1"H, 3Hspiro[l-benzofuran-2, 4" -pi
-1"-yl)-2- hydroxypropyl]oxy}benzonitrile

AL MEu 16118 38-dpWH 1 -benzofuran-2,4'-piperidin]-1'-y1)-3-[2-(5-methyl-

1,3,4-oxadiazol-2-yl)phenoxy]propan-2-ol
APCI-MS m/z: 456 [MH']

Example 64
4-{[(2S)-3-(5-Chloro-1"H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}benzonitrile

APCI-MS m/z: 399 [MH']

Example 65
(25)-1-(5-chloro-1' H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2-(pyrrolidin-1-
ylsulfonyl)phenoxy] propan-2-ol

Step I:

2-(pyrrolidin-1-ylsulfonyl)phenol

To a solution of 4-tert-butyl-2-methoxybenzenesulfonyl chloride (258 mg, 0.99 mmol) in
DMF (6 ml) was added pyrrolidine (70 mg, 0.99 mmol) and the solution was stirred at
abmbient temperature for 30 minutes, and concentrated in vacuo. The residue was
dissolved in xylene (10ml) and then added to mixture of AICl; (525 mg, 3.39 mmol) in

xylene (Sml) The resultmg mixture was stirred for 18 h at 70 °C. After colling the mixture

was poured into stirred ice-cold water, and extracted with ether (2 x 30ml). The ether layer
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Exanpl e 65 (25)-1-(5-chloro-|"fi
,3lr-spiro[l-benzofuran-2,4"-piperidin]-1'"-yl)-3-[2-(p

wQ eooshoigen- | y! sul f onyl ) phenoxy] pr opan- 2- ol St BQI/SE2004/001658

2-(pyrrolidin-I-ylsul fonyl)phenol To a sol ution of
4-tert-butyl -2-nmet hoxybenzengsul fonyl chloride (258
nmg, 0.99 mmol) in DVF (6 m) s added pyrrolidine (70
ng, 0.99 nmol) and the solution was stirred at
abmbi ent tenperature for 30 m nutes, and concentrated
Qxlltya@egil to Bivey28ngg 6Btidle
Wésnd etﬂ%ggrs§§gfn§1tﬁ%k€nﬁgff§?2nggﬁ% a3 5% g, e85 mol )
aqumy&ene (5m ). The resulting n1xture was stirred for
18 h at 70 C. After colling the m xture was poured
into stirred ice- cold water, and extracted with ether
ek y .
g PR DRUE 195 ARYR Shatos, I8 VehySosh U, m
1ggpﬂ{hﬁp compound. H-NNR (400 MHz, D O: d 7.64 (IH,
m; 7.41(1H, nh}ﬁe 95 (2H, m): 3.22 (4H, m: 1.85 (4H,
ARYI-MSON/282%4 IMEBPS 1 [MH ] Step I1:
I -({2-[(2R) - oxiran-2-yl met hoxy] phebyl } sul phonyl)
pyrrolidine o Prepared from
seppyrrolidin- I-ylsulfonyl)phenol as described in
Exanple 1, Step 1. APCI-Ms mlz: 284.2 {NH ] Step II1:
14{2- E@}pxn(@-@fﬂlmp@op{y}phgbyl}sulphonyl)pyrro idine

v by SERFS I oo iR St Lot g

I-({2-[(2R) - OX|ran 2- yInethoxy]phebyl}sulphonyl)pyrro
idine as desribed in Exanple , Step 2. H NWVR (400 MHz,
APCDMS o/Z 2832(MELIm) ; 7.55(1H, n); 7.16 (H, s);
7.09(3H, m; 6.75

Step III:

(25)-1-(5-chloro-1'H, ,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2-(pyrrolidin-1-

ylsulfonyl)phenoxy]propan-2-ol
Prepared from 1-({2-[(2R)-oxiran-2-ylmethoxy]phebyl}sulphonyl)pyrrolidine as
desribed in Example 1, Step 2.

'H-NMR (400 MHz, D,0): & 7.83 (1H, m); 7.55(1H, m); 7.16 (H, s); 7.09(3H, m); 6.75
(1H, d; J= 9 Hz); 4.57(1H, m); 4.18( 2H, m); 3.7(1H, m); 3.59(2H, m); 3.35(6H, m);
3.10(1H, M); 2.33(2H, m); 2.14(2H, m); 1.80(4H, m).

APCI-MS m/z: 507 [MH']

Example 66
1-(2-{[(28)-3-(5-chloro-1’ H,3H-spiro[1-benzofuran-2,4’-piperidin}-1’-yl)-

" 2hydroxypropoxylbenzyl}imidazoline-2,4-dione -~~~ — o

Step I:
2-[(28)-oxiran-2-ylmethoxy]benzaldehyde
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(IH, d; J =9 Hz); 4.57(1H, m: 4.18( 2H, m: 3.7(1H,
m: 3.59(2H, m): 3.35(6H m; 3.10(1H M; 2.33(2H,

WOorpgo5A494¢( 2H, nm); 1.80(4H, m. APCI-NM5 m z: S5O0FCT/8E20D4/001658

Exanple 66 |-(2-{[(2S)-3-(5-chloro-I"

-spiro[l -benzofuran-2, 4" - pi p%i din]-1"-yl)-

2hydr oxypr opoxy] benzyl }i m daz®l i ne- 2, 4-di one Step |
2-[(2S)-oxiran-2-yl met hoxy] benzal dehyde52

Sal i cyl al dehyde (486 ng, 3.99 mmol) and

Sé}%@a%&%%ﬂ@{l%g e, gﬁ}bt}b{ﬁloﬁ afd US‘}’J&RZ@ ﬁﬂétﬁ%q@aﬁlﬁ'oﬁe?@%esulfonate

mmol ) Wwas di ssol ved in
(9(01) 28 3917 Bmeh Wamllls)solwmmdﬂltzIEdS rﬁﬂhmd’ @actOs On281,)3.94 mmol) was

el AP TS B SoR0 T SRS e eRA 109 ) s added
aﬁ]a ‘?ne i ré‘\'\gég)é)ﬂﬁgte@ PEMB K RGES. TR %mmggg%a\{’ﬁé&tracts were

wat er he volatiles were renov n vacuo
wiashediwieh Wixer @ubs0 inl)eThongatilexiwéré Geroved 1) vagp to wive tiie subtitle

was used dlrectl¥ in the next step. APCI-M5: mz 179
cemppundg€y @, (7110 mg), which was used directly in the next step.

2-{[(2S)-3-(5-chloro-2"IT,5fr-spiro[ | -benzofuran-2, 4' -

piperidin]l'-yl)-2- hy droxypropyl] oxy}benzal dehyd A

AIPCIINIS €m©ef179 (MH")

5-ch|oro-3#-spiro[I-benzofuran-2,4'-piperidine] (889
ng, 3.99 nmol) and 2-

Shﬁéﬁ) oxi ran-2-yl met hoxy] benzal dehyde (710 ng, 3.99

in EtOH (30 M) was heated at 80 C for 12 h. The
2V 2@?-31(9&11%6& ' HSPRYSifo[1bevidéd fardBd - Pn@rmqmwzms
purifired by f1'ash cromat ography (silica gel, 10:1) to
hyilveyphepydlobylibehzaldehydound (60 % 933 ng). APCI - MS:
mZ 402

xgnitlére {)F % 3()_@-?%1?5}”{0Lllr-%qq%ﬁ\ﬁnSZ,4'-piperidine] (889 mg, 3.99 mmol) and 2-
[{2sh o8 Rad-2 5 nQBHZPEAEADIR A4 (7 10i BE 3.9 filnbl) it EYOR (30 ml) was heated

at 80 °C for 12 h. The volatiles were removed in vacuo and the residue was purifired by
flash cromatography (silica gel, CH,Cl,:MeOH, 10:1) to give the subtitle compound (60
%, 933 mg). “

APCI-MS: m/z 402 (MH")

Step I1I:

Ethyl N-(2-{[(2S)-3(5-chloro-1’H,3H-spiro[1-benzofuran-2,4’-piperidin]1°-yl)-2-
hydroxypropyl]oxy}benzaldehyd)glycinate ‘

A mixture of 2-{[(2S)-3-(5-chloro-1’H,3H-spiro[ 1-benzofuran-2,4’-piperidin] 1’-y1)-2-
hydroxypropyl]oxy }benzaldehyd (933 mg, 2.41 mmol) and ethyl glycinate hydrochloride
(335 mg, 2.41 mmol) and NaCNBH; (302 mg, 4.28 mmol) in EtOH/THF (1:1, 30 ml) was
stifred in room temperature at pH 4 (adjusted by addition of acetic acid) for 1.5 h: The
volatiles were removed in vacuo, and the residue was purified by flash cromatography

(silica gel, CH,Cl,:MeOH, 10:1) to give the subtitle compound (37 %, 435 mg).



10

20

25

30

hydr oxypr opyl ] oxy} benzal dehyd) gl yci nate A m xture of
2-{[(2S)-3-(5-chloro-7

wQ 288/08920 o[ | - benzof uran- 2, 4' - pi peridin] |’ -yl )PQF/SER004/001658
dr oxypropyl] oxy}benzal dehyd (933 ng, 2.41 mmol) and
et hyl glycinate hydrochlorldﬁs(SSS ng, 2.41 nmmol) and
NaCNBH (302 ng, 4.28 mmol) EtOH/ THF (1:1, 30 m)
was stirred in roomtenperature at pH 4 (adjusted by
addltlon of acetlc acid) for 1.5 h. The volatiles were

pgﬁg and the residue was purified by
A?? crormt graphy (silica gel, CHO MOH 10:1) to

give the subtitle conmpound (37 % 435 ny) .53 APCI VE:
mz 490 (M) Step I'V: I-(2-{[(2S5)-3-(5-chloro-I"'
StepfV: spiro[l-benzofuran-2,4"-piperidin]-1"-yl)-

13DNRE SRS Ry L e E%Iy%phlolrl‘i HarRehis- 2o %ighans) E.hy!

ZlﬁfﬂrSﬁy[ﬁbexﬂFﬁ@f}ﬂﬁﬁiﬁzéﬂu&-z,mdﬁxﬁfel din] 1'-yl)-2-
e ARl Th SR At Sl .8
hﬁgxwg%yé@x%goeg%ﬁ@ny%%fgﬂ%eﬂ35 @20.@5 %ﬁdl?&a&rﬁlgﬁog{feﬁ in 1IM HCl

(eotdadh) 28000 (10936411093 ritinst) W adesl. Thateacticatmikfe @as heated
for 0.5 h. The volatiles were renpved in vacuo,

and
tOt NeeG Bsill mnv@@cpﬂﬁﬂ £li- Hombywas|agded, ewbﬁbﬁm@mmwure was heated

[ and HPL [
o 3 85 85, T Vb RS pldrbioh @ 6ol 4 hp ol AR GlRAed by
ﬂZsh%}o&lB@o by (§ic8%et, CH,E8:MBOHAH):1) BaPHMPECRo ¢ide (B title
'H) 4,55 14,60 (m 2H): 3.95 -4.5 (m 3H); 3.80 -
cBnpENAIRS 265285 - 3.15 (m 2H); 2.65 -2.85 (m 6H);
1.56 - 1.95 (m 4H). APCI-MS : niz 486(MH ) Exanple 67
(28) {2-chloro-5-[3-(5-chloro-1 ' 3 spiro[l
h‘g@ Qb2 ﬂoompsfa dbgl-34 (nVIZH%%% 7.19 (m, 4H); 6.67 ~ 6.73
oX

ypr opoxy] phenoxy}acetic acid
(m, 1H); 4.55 — 4.60 (m, 2H); 3.95 4.5 (m, 3H); 3.80 - 385(m 2H); 3.05 - 3.15 (m, 2H);
2.65 -2.85 (m, 6H); 1.56 — 1.95 (m, 4H).

APCI-MS: m/z 486(MH")

Example 67
(28)-{2-chloro-5-[3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropoxy]phenoxy}acetic acid

Step I

(25)-2- [(4-chloro-3—methoxyphenoxy)methyl]ox1rane

Sodium nitrite (5 g) in water was added to a solution of 2-chloro-5-amino-anisole (10 g) in
sulfuric acid (3%, 50 ml) at 50 °C. Stirred for 1h and then heated at reflux for 1h. The
solution was cooled and extracted with ethyl acetate, which was dried (Na;S0O4) and -
concentrated in vacuo. To the resultant gum was added (2S)-oxiran-2-ylmethyl 3-
nitrobenzenesulfonate (1.6 g) and caesium carbonate (2 g) in THF (10 ml) and the mixture

was stirred at 50 °C overnight. The mixture was concentrated, water was added and
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(2S)-2-[ (4-chl oro- 3- met hoxyphenoxy) net hyl ] oxi r ane

Sodiumnitrite (5 g) in water was added to a solution
W@®@2003/044sk®r 0- 5- am no- ani sol e (10 g) in sul furiBCHSEI04/001658

(3% 50 mM) at 50 C. Stirred for h and then heated at

reflux for Ih. The solution was cooled arid extracted

wWith ethyl acetate, which wa¥t dri ed and concentrated

in vacuo. To the resultant gum was added

(25)-oxiran-2-ylnethyl 3- nitrobenzenesulfonate (1.6
e)g?act%ﬁ %1&?&@1%%&@“@%%1&% og%anicnla}w% w@xJterfEh)mﬁﬁ@dfuﬁ?sulphate
mXxture was stirre er ni ght he m xture was

atbhe eolutiles edre realoeed wamcad Bedficatidd by eulnlmcnhﬂdnm grhphy (ethyl
et hyl acetate. The conbined organic |ayers were dried
aqgfaisg PR L) GBS thlsFoPRRITS 20 ot G (41 8hoved i n
vacuo. Purification by colum chromatography (ethyl
acet at e sohexanes 1:4) gave the title conpound as an
GOMS\e/zoI14 01442 g). GCMS: miz 214 (M) Step :
(2S)-{2-chloro-5-[3-(5-chloro-1"fT,3
-spiro[l -benzofuran-2,4"-piperidin]-I"-yl)-2-
Sg%ﬁoxypr opoxy] phenoxy}acetic acid A m xture of
1oro-3//-spiro[l-benzofuran-2,4" -piperidine] (0.6

(2@) {%ﬂ1&8®-¥32(5h(h40m-1 'H, 3H-sp1ro[]1 -benzofuran-2 4'-p1per1d1n] -1'-yD-2-
| 'or o- 3- net hoxyphenoxy) net hyl ] oxi rane (1 Q)

hEdeptOP(OXID]PﬂI@OW&@eﬂmaFIded at 60 C overnight. The

WSLBLLLES BTSSP L ey 0 iy 8 G o
cRIGR- ?Bfetﬂo%?ﬂ?e’ﬁ%ﬁ%e yIRRRAne (1 g? m(bt}ieﬂﬁolzgcg/lnﬂ))wiscstl%& Qtd(ii) °C

gum ( he ‘gum'was di sso
overe@he T heivblatiBBwefd tomomedd@Macy anid)theresidue wa$ mrlﬂehi by column

e Ly e aeie eg e R e e Al hve a gum 06 ).
Tlhg%t n i 61?5%81%&' tH SCRh@0%h!) &t t@ea@d WBBF’H@M fh(D?\/I 2 ml) atr.t.

pot assi um car bonate (0.5 g) and neth
flr o dRtenhalt @ nl) wad adgediand ?.tHFed(ﬂ:ﬂtﬂh 9hea nohdertaatediinatacuo to leave

reflux for 4h. The mi xtu | ed and net hanol 10

Ui el gt BRSO 8 s AR SRHE Py
AEndle {ﬁ Ff"a etﬁ i lfr{)rﬁgac@ &qt24f in PAFRIGH Qﬁcf‘heated at reflux for
concentra cuo. 2m ) was added and

4hEhdtikiute evawasméd hrtcﬁhetﬁarmh {10tthh vais Iatldealtfellqﬂ.wd 1y letdivioy

NS N XEUTERE R T

Methanol (2ml) was added and the mixture was filtered and the filtrate purified by reverse
phase HPLC (Xterra, gradient 75-5% aqueous ammonia (0.2% aq.) in acetonitrile) to give
the title compound as a white solid (40mg).

1H-NMR (CDCI3, 400 MHz): 8 7.30 (d, 1H); 7.23 (s, 1H), 7.1 (dd, 1H); 6.74 (d, 1H);
6.54-6.57 (m, 2H); 4.71 (s, 2H); 3.90-4.02 (m, 2H); 3.82 (tt, 1H); 3.00 (s, 2H); 2.50-2.80
(m, 6H); 1.70-1.90 (m, 4H)

APCIMS: m/z 480(M-H) 0 o e

Example 68
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the title conpound as a white soli 40mg) . | H NWR
(

d (
(CDC13, 400 MHz): d 7.30 (d, IH; 7.23 (s, IH, 7.1
w@ cdabs/0ddepg 6. 74 (d, IH); 6.54-6.57 (m 2H); 4.7FAT/$B2004/001658
2H); 3.90-4.02 (m 2H); 3.82 (tt, IH; 3.00 (s, 2H;
2.50-2.80 (m 6H); 1.70-1. 905§m 4H) APCI-M5 @ mz

480(M H ) Exanpl e 6855
(2S)-{2,4-dichloro-5-[3-(5-chloro-1"J3

, 3l T-spiro[ | -benzofuran-2,4" -piperidin]-l"-yl)-2-
(i(%%QXMQEIGP&S%R&%HMM'Hgﬂtép?rdff-'bénz%?@n&nlz 4'5p1§{€.t15‘i)ﬁh-1'-yl) 2-

Zdi chl or 0-5-hydr oxyphenoxy) acet at e m xture of
hftd foxgtpodplosy phesaxnyg acetic a¢id g) , pot assi um car bonat e
(1.54 g) and nethyl bronopacetate (1.71 g) in DMF (10
m ) was heated at 80 C for 24h. The resulting m xture
sy@asy.cool ed and water (200 n) added. Solid
%é-al kyl ated product) was filtered off, then the
MithigiqQ s-dielslops-Bdiydirexypheiidxypagetatds , whi ch was
extracted with ether and the organics o were dried and
AcHReER pf &dedichlpropesersiiol B PotRsSIbLER PRPARAIPH @) evd Behy]

ébgl\%ogal At (gé%%{ ﬁ% gldg\g &g%%g -al 80 ‘C R %gfo? lnf'h% (bl ng mixture

vAE%olé@and‘WﬂeQﬁ@OO Mﬂ'ﬂid&d $o¢ﬁﬂ (lbllsnalkylated product) was filtered off, then
(2S)-{2, 4-di chl oro- 5-chloro-1" ff,

thfef aquppusafds ag@rﬁe@f\uﬂhag. QI ; Wiyplh s etigrted w1§h| ofhey and the organics

V\?e\é%; O)élyﬂo ﬁocEmrFtﬁg Y OXL?/CL%%%#‘IC& 0%%;%? & Kie ﬁe %Bdlﬁnt 95-5%,

agﬂnon ek a 1n4zxceﬁ)hﬁfﬂe BreThH3BHOX ydrhed@d Y0.88 ) & £solid.
35@%)) an‘g?(o 58 Q) ?)% DMF (2 mM) was O stirred at
overni ght. Water was added and

4%{13\{; | chlg ?lYIgH%XI ranyl met hoxy- phenoxy)- acetic acid
10 2 g) was isolated by filtration and
dried in vacuo. 5-Chloro-

3#-spiro[l-benzofuran-2,4"-piperidine] (0.16 g) in
Se¢hHnol (5 m) was added and heated at 70 C for 2h.

(;%?{Z%EGH[NO%% oggqﬂ)dl }I%If g}%l‘o[?%enm“ran-é g( -plp)erldm] -1'-yD)-2-
hydroxypropoxy]phenoxy}acetic acid

A mixture of (2S)-oxiran-2-ylmethyl-3-nitrobenzenesulfonate (0.4 g), methyl (2,4-
dichloro-5-hydroxyphenoxy)acetate (0.39 g) and Cs,CO;3 (0.58 g) in DMF (2 ml) was
stirred at r.t. overnight. Water was added and (2,4-dichloro-5-oxiranylmethoxy-phenoxy)-
acetic acid methyl ester (0.22 g) was isolated by filtration and dried in vacuo. 5-Chloro-

3 H-spiro[ 1-benzofuran-2,4’-piperidine] (0.16 g) in ethanol (5 ml) was added and heated at
70 °C for 2h. The mixture was allowed to cool and water (1 ml) followed by LiOH (2eq)
was added. Stirred for 3h. RPHPLC (Xterra, gradient 95-5%, ammonia (0.2% aq.) :

acetonitrile) gave the title compound (0.1g) as a white solid.

IH'NMR (DMSO 300MHz) & 7:40 (s, 1H); 7:22 (d, ] =2:1Hz, 1H); 7:09(dd, F=8.5,
2.3Hz, 1H); 6.75 (d, T = 8.5Hz, 1H); 6.64 (s, 1H); 4.93 (s, 1H); 4.22 (s, 2H); 4.01-3.85 (m,
3H); 2.99 (s, 2H); 2.66-2.35 (m, 6H); 1.87-1.67 (m, 4H)

APCI-MS: m/z 514 (M-H")
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was added. Stirred for 3h. RPHPLC (Xterra, gradient
95-5% ammonia (0.2%aq.) : 5 acetonitrile) gave the

wo paose4wenpound (0. 1g) as a white solid. | HNMTT/EMBM/001658

300MHz) d 7:40 (s, IH); 7.22 (d, J = 2.1Hz, IH); 7.09
(dd, J = 8.5, 2.3Hz, IH); 6%&3 (d, J = 8.5Hz, IH);
6.64 (s, IH; 4.93 (s, IH,; 4722 (s, 2H); 4.01-3.85
(m 3H); 2.99 (s, 2H); 2.66-2.35 (m 6H); 1.87-1.67
(m 4H) 056 THP-I Chenotaxis Assay Introduction The
assay neasures the chenotactic response elicited by

M P- chenoki ne in the human nonocytic cell line THP-I.
TaMD dledwtanieAssas| uated by their ability to depress
the chenotactic response to a standard concentrati on
of MP-1 a chenokine. Methods Culture of THP-1 cells
oiebdweidhe thawed rapidly at 37 C fromfrozen aliquots
and resuspended in a 25 cmflask containing 5 m of .
TRPMsajl fidtsunascdheichesopetie nasporesd elidited b3 NilPa hexheamakidedi®hthe human

heat |nactivated fetal calf serumw thout antibjotic
morptic Febgine &8P -1. Afompgyngs pig evatgied Ry B@lf@#)ﬁk%%%amaﬁ e
e ith.fr ' - . caut i nel y
ARG obihonp SR8 BT Rb e de ML P ARRER 00
heat inactivated fetal calf serum and gl utamax but

W thout antibiotics. Optimal growh of the cells
Methody es that they are passaged every 3 days and t hat

e m pi sybcul ture density is 4x10 cells/m.
Q‘;‘Rté‘ﬁ%f’g){ﬁfﬂa%‘égy Cells are renoved fromthe flask and
8BS BRdhwedaapitifyl ot 9 frem fiozedMuots ahQ¥dubgebded in a 25 cm flask
gl utanmax. The cells are then resuspended at 2x10

coethingigrl mi of RPMEH 6 Hbaiedism(RPppmentedvgih Kbgamay pad Hrakyat

.to.which is added cal cein: AM f i .
RV S ERR aF BB el Puh o2 ] M ol i
198k R d Y k¥adel ithatdsE ndfiRind. Ncubat ed at 37C

—

THP-1 cells are routinely cultured in RPMI-1640 medium supplemented with 10% heat
inactivated fetal calf serum and glutamax but without antibiotics. Optimal growth of the

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

is 4x105 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 2x107 cells/ml in fresh medium (RPMI +
10%HIFCS + glutamax) to which is added calcein-AM (5 pl of stock solution to 1 ml to
give a final concentration of 5x10_6M). After gentle mixing the cells are incubated at 37°C
in a CO, incubator for 30 minutes. The cells are then diluted to 50 ml with medium and
washed twice by centrifugation at 400xg. Labelled cells are then resuspended at a cell
concentration of 1x107 cells/ml and incubated with an equal volume of MIP-1o antagonist

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

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

diluted to 50 M wi th nedi um and washed tw ce by
weenwsnidoemat i on at 400xg. Labell ed cells are tPERSE2004/001658

resuspended at a cell concentration of 1x10 cells/m

and i ncubated with an equal yolune of MP-la

antagonist (10 Mto 10 Mfinmdl concentration) for 30

mnutes at 37 Cin a humdified incubator.57

Chenotaxis is perfornmed usi ng Neuroprobe 96-wel |

chenotaxis plates enploying 8 mfilters (cat no.

101-8). Thirty mcrolitres of chenpattractant
Chetigth €5t Hetfdrméd dsingaN¢woprobod® omtl chératmes plates employlng 8 um

ant agoni sts or vehicle are added to the | qwer

of,
filtere (q@r 89-d Oil 18)+ Thistyjmpigrolitresrpfechemppt@ractan SPP@?F“%‘&‘\FEWG'P Vgrious
oQEtARAT S Pheb B 3P SeliE dreaiit Pla i lohier R BHP B
YHARE reSpon concentration of antagoniSt or :
tripfbat6! €hé ﬁlt@‘dﬁﬂl@n E&eﬁﬁﬂ? positibedieonabp titethbn RS ﬁrof céIIl'sq)remcubated
plate is then incubated for 2 hours at 37 i n
with mhecnmee}wndmemme@ﬁaﬂmﬂf agtappristyqs Wﬁhlﬁken@a%‘ﬁd qufée surface of the

h
ﬁﬁ? Ipéa %g ﬁ’%‘e Ielncubggg\f? %%%@Qﬁ%%?tlﬁ 2 ﬁ%nﬁgl?ﬁeetgweu@ator The
cdlls! r&rﬁﬁmin% Jnhﬁ@smfrﬁ@@é(@@he%ﬂgmbm weddssrptibiainday Whole plate is

mgrated to the lower wells are quantified by
cérﬁm@gatdé&ﬁ)@é o fqreﬂWmmgtg@oTbn Bigeranther rermovmi/pnctiép el that have

EEEREE T o
A?\{{.a@g@ﬁﬂ% nﬁ&h fs@hei@é?fbﬂb@@ﬁ'n@ﬂu&)ésdéﬁémﬁﬁﬁs After dﬁBtractlon of the reagent

uorescence values with that of a known nunber of
blaakehd eduesairt standBibzedtd &¢ migriticmiyaepomiaging thedluorescence values

cal cul ated as % j nhi en th u r of mqgrat o
witgthat of §?(86Wb gpaper Gt za[l?e(}gﬂcfeyrI ?139861%: o{rb fany ag|9fu§ts 1§ %lculaeced as %
iMIREG6h When ﬂ'xﬁ nfimber d}fmlérat&ia&hs B c'ofh%ﬁlﬁ:@ Rel@nchitl

represents hal ogen, cyano, hydroxyl, alkyl, hanaIkyI

al koxy or sul phonam do; X represents a bond or -0, %

represents a bond, or -O, and Z represents a bond,

-0, -NH or -CH2-, provided that only one of X, Y and

Z can



represent a bond at any one tinme and provided that X

and Y do not both sinultaneously represent -O; nis
wW®2006049%20 2 each R i ndependently represents haP@OeER004/001658
al kyl or G -Cg haloalkyl ; qis Oor 1; , 1, 2, 3, or
5; each R independently reprgsents hal ogen, cyano,
nitro, hydroxyl, -C(OH -NR®°R10 , -CH C(ONR R12 ,
-CH NHC(O R 13, -NHSO R14 , -SO NR R16 , 17 -CH2-R,
G -Cg al kyl carbonyl, phenyl carbonyl, cycloal kyl, or a
group selected fromG -Cg glgkyM sC -Cg al kenyl,
al kynyl, ¢ -Cg al koxy, phenyl and a saturated or
unsaturated 5- to 10-menmbered heterocyclic ring system
conprising at |east one ring heteroatom selected from
ni 4 cogeeundptdraitiand sul phur, each group being
optionally substituted Wlthﬁ
sel ected from hal ogen, cyan h

G -Cg al kyl, Xe~XCg @Hs

[am—y

R, R, h) J .
hydr oge 3 Nl ;9 10 R and
R eac > p resent gdrogen or -C al kyl;
11 12 R epch i ndependently represent

ql oge al kyl, or' R and R together with the

rtbgen atom to whi (R hey are attached forma 4- to M
7 menber ed saturated heterocyclic ring which may be

whbkiponal |y substituted with at | east one substituent
sel ected from hydroxyl; 13 14
mis0,1,2,3or4;

each R1 independently represents halogen, cyano, hydroxyl, Ci-Cg alkyl,
C1-Cg haloalkyl, C1-Cg alkoxy or sulphonamido;

X represents a bond, -CHp- or -O-, Y represents a bond, -CHp- or -O-, and Z
represents a bond, -O-, -NH- or -CHp-, provided that only one of X, Y and Z can
represent a bond at any one time and provided that X and Y do not both simultaneously
represent —O-;

nis 0,1 or2;

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

qisOorl;

tis0,1,2,3,40r5;

each R3 independently represents halogen, cyano, nitro, hydroxyl, -C(O)H,

NR9R10 _CH,C(ONR'R'2, -CH,NHC(O)R"?, -NHSOR', -S0,NR"R',
-CHz-R , C1-Cg alkylcarbonyl, phenylcarbonyl, C3-Cg cycloalkyl, or a group selected
from C1-Cg alkyl, Cp-Cg alkenyl, Cp-Cg alkynyl, C1-Cg alkoxy, phenyl and a saturated
or unsaturated 5- to 10-membered heterocyclic ring system comprising at least one ring
heteroatom selected from nitrogen, oxglgen and sulphur, each group.being optionally
substituted with at least one substituent selected from halogen, cyano, hydroxyl,

carboxyl, C1-Cg alkyl, C1-Cg alkoxy and C;-Cg alkoxycarbonyl;



R and R each independently represent hydrogen or C -C

al kyl ; and R and R each i ndependently represent
whyasogee or al kyl, or R and R together w th tPEI/SE2004/001658

nitrogen atomto which they are attached forma 4- to

7- menber ed sat urated heteroc%%cl ic ring which may be

optionally substituted with | east one substituent

sel ected fromhydroxyl; 17 Ris a 5 to 7 nmenbered

sat ur at ed heter ocyclic ring containing at |east one

ni &t ageR’® at oghd ndhéaeh idepehdemyy leBreddH hpMokdry halogen, Ci-Cg alkyl
substifuted with one or nobre 0oxo groups; or a

opRaiGretmballiyt gl ~ accept abI e salt or sol vate thereof. 2.

HE TR g SasnorrBrep haieHg o anres AR pong
boﬁul a(a:d I@é%gc}pﬁaébe%n% % répre QAPRHIELAGE @ﬁ@gkglﬂflooﬁldlaﬂﬁ R

or claim?2, wherein represents -
5 to@@ﬁiﬁ&ﬂiﬁdt&ﬂ@ﬁtﬁfg&n aghnt  winiyh theg awfatlatlwdrfernia ﬂot037 -membered

wherein q is 60 5. A compouynd accor.din one
sa@wra@dam@czcltcwrxg Wl gy e DBIanel i, A i ot One

9 IR P50 o e o claim
rer RS daetl independ enthrrepresent hyai,rogeyldlr &y alkyl( @1@1
NREIQJ;?@ R%le;clec[)rglle\lpR;@dRe@yépCEr?y %ﬂ}l%r IS?H m?@l ?fo‘?‘ny E and R16
10 to&gﬁllgﬁglltﬁﬁﬁ n(?tréogielnk F \%ﬁl&ﬁ ﬁ'} g(arg Jt@%e%l fg%ﬁll a 4Cto ’Fmembered
sﬁ%ﬁéﬁ%%&%c?ﬁhdlﬁﬁgﬁvﬁfcﬁw b'é-opﬁ@na@ly ﬁ&lﬁd&aﬁﬁﬂwnh at least one
substituent selected from hydroxyl;

R17 is a 5 to 7 membered saturated heterocyclic ring containing at least one nitrogen atom,
which ring may be optionally substituted with one or more oxo groups;

15 or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to claim 1, wherein X and Y have the meanings shown in the

following table:
X Y
bond )
0 bond
CHp bond
bond CHy

20 3. A compound according to claim 1 or claim 2, wherein Z represents -O- or -CHp-.

4. A compound according to any one of claims 1 to 3, wherein q is 1.
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het erocyclic ring system conprising one, twd, three or
four ring heteroatons i ndependently selected from

waozdosogeey oxygen and sul phur, each group bei nBCT/SE2004/001658

optional Iy substituted with one, two, three or four
substituents independently s é ected from hal ogen,
cyano, hydroxyl, carboxyl, Oc al kyl, al koxy and G -C
al koxycarbonyl. 7. A corrpound according to claim®6,
wherein the saturated or unsaturated 5- to 6- msnbered

ettt Gcdordify &Y yIRe 0F clat R PHY, Whereﬂv)’lﬁ 9 ¥hd R' r epresents

mor phol'i nyl, piperidinyl or oxadi azdlyl. 8. A conpou
habbgem.di ng to claim 1l selected from
(2S)-1 -(5-Ch| oro-1"F,3//-spiro[l-benzofuran-2, 4'-pi per
idi n] -1 -yI) 3-(2- net hoxyphenoxy) pr opan- 2- ol
Rl 96 t fcl

2 {[ ? % 1 %rooanly 0|n§ 3fF lr]%Spll troosf I;%rem eaf:}llj Baﬁn(%p ?ficllengy
rmrp@ntsdiahﬂgem splane,2nitioy dydvoxpl; oGO NRIRENOICH,C(O)NR' 'R

S)-]-(5-Ghloro-1'u4, 3j/ red | - benzef uran- 2, 4'
-&%@#}%Q(&)R%)-Nyspzﬁé -SOZN]{:15 Q{ -CH. 2-Rlo Ci1-Cyq alkylcarb%n}el

p@;&é&%&?ﬁfﬁg ;’é_f é—_b? g?@ﬁ%ﬁg%lg{r l%%%hp%ef%lcteg )ﬁ%gnoé lh-bEi %ik‘?'/ﬁ ' Cp-Cy4 alkenyl,

Go3C4 alkpiyl 0 [0 ~heatizaxiyl) paeny2 , ahid - Piapetted bNfnshtuytdd 2-to 6-membered
hydr oxypropyl ] oxy} phenyl)-i V- et hyl acet am de
hleterqqyg%} r@g;sms’@fnecmmrg one, two, three or four ring heteroatoms

1&(?’6%%:\(%{1{1% A&{Ie(dz ﬁg nlltx(osgy%c!x%gen and sulpﬁur ea[i)ch grLup bbe?yg opt1ona11y

sObSHnAXY RItR Y ]tms,ycme ®P fduk 8883idIch i Yidepérdehtly stidted from halogen,
iV-(2-{[(2S)-3-(5-Chloro-1"i~. 3i/-spiro[l-benzof uran-2

cyano, giygeaxyHi qarboxyl, yF1-€4 alkyl, C1-C4 alkoxy and Ci-C4 alkoxycarbonyl.
hydr oxypr opyl ] oxy} benzyl )acet am de, 61
2-(2-{[(2S)-3-(5-Chloro-1"//,3if-spiro[l-benzof uran-2,

7' DERsdutld B&c‘okdmg’ {0 cldim @We@ﬁ?{ e QMkked or unsaturated 5- to 6-
oxy} - 4- met hoxyphenyl ) - N- et hyl acet am de,

nZenflerdd HeBheysli¢ BngChystanpisl i5dXAzdyl, pyrrolyl, morpholmyl p1per1d1nyl or
ff- s&lro[l -benzofuran-2,4"' -piperidin]-1"yl)-2-

propyl ] oxy} - 4- hydr oxyphenyl ) -i V- et hyl acet am de
tri fI uoroacetate (salt), 5
2-(4-{[(2S)-3-(5-Chloro-r//;
S3FAs@inmiuhd benordifigitoaaiaimh, Uselquigiefranati N] -1 ' -yl ) - 2-

o B R DAY A IO SRR 4 ipericing-1-yD)-3-2-
methoxyphenoxy)propan-2-ol hydrochloride,

2-{[(2S)-3-(5-Chloro-1’ H,3 H-spiro[ 1-benzofuran-2,4’-piperidin]-1’-y1)-2-
hydroxypropyl]oxy}phenol,

(25)-1-(5-Chloro-1’ H,3 H-spiro[ 1 -benzofuran-2,4’-piperidin}-1’-yl)-3-[2-(2-
hydroxyethoxy)phenoxy]propan-2-ol hydrochloride,

2-(2-{[(25)-3-(5-Chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy } phenyl)-N-methylacetamide trifluoroacetate (salt),

(3S)-1-[(2-{[(2S)-3-(5-Chloro-1’ H,3 H-spiro[ 1-benzofutan-2,4"-piperidin]-1’-yl)-2-
hydroxypropyl]oxy }phenyl)acetyl]pyrrolidin-3-ol,

N-(2-{[(2S)-3-(5-Chloro-1’ H.3 H-spiro[ 1 -benzofuran-2,4’-piperidin]-1’-yl-2-
hydroxypropyl]oxy }benzyl)acetamide,
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(25)- -(2-Am no-5-net hoxyphenoxy) - 3- (5-chl or o-
"H, 3Hspi vo[ Il -benzofi ran-2,4"- piperidin]-

wO 2005 pgsepan- 2- ol bis(trif I uor oacet ate), PCT/SE2004/001658

N-(2-{[(2S)-3-(5-Chloro- 'H, 3H spi

to[l| -benzofuran-2,4"-piperidin]- |'-yl)-2- 0

hydr oxypr opyl ] oxy} 4- hydr oxyﬁllnenyl ) met hanesul f onam de
trifluoroacetate, iV-(2-{[(25)-3-(5-Chloro-r

, 31 /-spiro[l-benzofuran-2,4"'-piperidin]-l -yl)-2-

hy gL W@S?—BY(ISJQ%&}) 14H@¥ E}ﬂ?@{ PBamskoraRs Rappatlihpaaph ge

trifluoroacetate,
hy(ip@xﬂnropyi]&yf}Muneuhpkwheml)—Nanétﬁylabﬂmmde, , 3H spi ro[

(12%?(35{%{2%SQ§%;}@01]0 H%%-Ispdlror[q-benzoﬁrana 4 al?aegdm] 1’ yl)-2-

b PSR BReS -ny chitte frldididtalo,
35=($F.{I[GZSD-|3 (Bﬂlﬂmﬁhﬂfﬂm-lﬁs}ﬂro{pbaﬁbﬁdﬁml Al-piperidin]-1°-y1)-2-
yl)-3-(2,4-dichloro- 3,5-di net hyl phenoxy) propan- 2-ol,
hyétsyyproyxlimﬁ@r@etboxmbﬁwb{\f methylasrianeidss) - 3- (5- chl or o-

2 Zﬁﬁpll ZOAm o-f—%e% %&gﬂknoygﬁ 32(5 cI:hloro 1'H,3 H-spiro[ 1-benzofuran-2,4'-

er|

pﬁﬂmﬁ[nqa ﬁr—ﬂbl Bifs@nﬂuoroacetate)

|ro enzofuran perldln

hye%@xﬂ,{ §y<15}‘517<19§0ph€r3ﬁ 91(17@5 szﬁmmgﬁo}merldm] I'-yl)-2-

b BT On Bk aahen Dpetispguiiormife Fifjojoaselpis, 5 4
6- NLEL[ @28[)130{;50@151%{314}939{ gﬁfyprﬁe&bfur&@@)a = pipérRtisin] ' Giy02-
3Hsp | - benzof uran- 2 peridin] -

hydlsvl?(yp@pﬂlowdl-mh@ﬂyyphsnylmtgwkpﬂémmwﬁnﬂmnacztam

{5251, ot B ol F(s-ohlopo-F TL3TL shicai by maeSian2.4-
pgpe‘Pildm] 1'-yl)propan-2-ol,
(29)-T1- § %rom) phenoxy) - 3- (5-chl oro-rH, 3H spi ro[ | - benz
of l@&)ﬂl-—@ -Chlopi- ﬂ)’é} 3Hdtispifo[ ﬂyblef)zorﬁmrep-ér#-ﬁlp@ndlﬁ]&l'-yl) -3-(3-

By AR I Shy i oxypr opyl | oxy) benzal denyde.

(2S)-1-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y)-3-(2,4-dichloro-
3,5-dimethylphenoxy)propan-2-ol,

(2S)-1-(4-Chloro-2-isoxazol-5-ylphenoxy)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-
2,4"-piperidin]-1'-yl)propan-2-ol,

(4-{[(2S)-3-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'"-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}pheny!)(phenyl)methanone,

(25)-1-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(2,3,4,6-
tetrachlorophenoxy)propan-2-ol,

(2S)-1-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(2-cyclohexyl-5-
methylphenoxy)propan-2-ol,

(2S)-1-(5-Chloro-1'H,3H-spiro[ I-benzofuran-2;4'-piperidin]-1'-y1)-3-phenoxypropan-
2-ol,

(2S)-1-(2-Bromophenoxy)-3-(5-chloro-1"H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol,
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5-tert-Butyl-2-{[(2S)-3-(5-chloro- |I'H 3H spiro|
| -benzofuran-2,4 -piperidin]- '"-yl)-2-
whasoxspr opyl ] oxy } benzal dehyde, (2S)-1 - (5- G DSER0D4/001658
3H—sp|ro[ | - benzofuran-2,4'-piperidin]- '"-yl)-3-(
1723, 1 - terphenyl-2' on ) pr opan- 2- ol ,
I-(2{[(28) 3-(5-Chl oro- iplro[
| - benzof uran- 2, 4' plperldln] -yl -2-
hydr oxypr opyl ] oxy} - 5- net hoxyphenyl ) et hanone,

I - (231(?5 g‘lftg ig}lﬁé Z@{rﬁr {pﬁoglhﬁé?&eﬁﬂdfl Bl sipd (gL r gz of ur
hwﬂk@f?%:%u&g!}ﬂmad}lﬂmayl ) et hanlonﬁ (29)- ; hlo
|1 SO 0 - e enox -
B 7 B e A A s feapafiten 2.4 ipecidi-1-y1)-2-

h(?é%‘}‘f}{’%@?‘%% %e?%alfl?—lilygﬁ spiro[l - benzofuran-2, 4" -piperid

| N[29)=1%¢5)}EBlofo21'BE; 3H-BHiE T Y-berofuthn -2 APpig e - Pry@P 3L, 2: 3011~
(29) -1 385 Chloro- , 3H spirof
terph@mz%'f panpepan-2wlperi din] - -yl )-3 -(2, 4-

oS SRS B AR oS Mhcan2 4 piperiginl Loy,

ﬁdx‘bxy;ﬂbﬁﬁ]dx? ﬁlmbtho%}]&el%rl)ethanone

ydroxypropy 83% met hoxyphenyl| )acryl at e,

(5|(61B?>rom0-2 { [B2$)sh{(3-flore- 1.4 HotpireHnb eZIZqﬂqu@r%;é'rnlpﬁrﬁl}n] -1"-yl)-2-
' - -3-(,2- ni t r ophenox ropan- 2-ol ,
hgd‘}éﬁg'lgf)@gl%’xg?lfkt% ga‘g anese ’chIOor o- yéEl— sgl ro[
1- Z2Q 4UC§161‘0224S Rip?ﬁslnﬁjétmlpheno%}g)% (%-chloro 1'H, 3H SplI‘O[l-
hy oxypropy oxyfbenza | dehyde, Chl
beBtefigpn2af-pipetidint-o Fy)mopad; 40l pi per| d| n] -yl) - 3 (2-

T O A ML L D
T e IR RELILY I
f | (28)elptre@hboyy-pHpiHHspite] bbenzofuran-2,4'-piperidin]-1'-y1)-3-(2,4-
dichlorophenoxy)propan-2-ol,

Ethyl (2E)-3-(4-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-3-methoxyphenyl)acrylate,

(28)-1-(5-Chloro-1'H,3H-spiro 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(2-methyl-3-
nitrophenoxy)propan-2-ol,

5-Chloro-2-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-yI)-2-
hydroxypropyl]oxy}benzaldehyde,

(2S)-1-(5-Chloro-1"H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(2~
fluorophenoxy)propan-2-ol,

(25)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-3-(3-
fluorophenoxy)propan-2-ol,

(28)-1-(5-Chloro-1H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-(4-
fluorophenoxy)propan-2-ol,

(28)-1-(2~Chlorophenoxy)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-
yl)propan-2-ol,
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(2S)-1-(2-Chl orophenoxy)-3-(5-chloro-rH, 3H-spiro[l -ben
zofuran-2,4' -piperidin]-ryl) propan-2-ol, 63

W@ 28540496¢B- Chl or ophenoxy) - 3- (5-chl or o- | PCT/SE2004/001658

, 3H-spiro[ | -benzofuran-2,4'-piperidin]-ryl)
propan-2-ol, (2S)-1-(4-Chl oroghenoxy) -3-(5-chloro-|
,3I—|—spiro[|-benzofuran24- peridin]-ryl)
propan-2-ol, 5 (2S)-1-(3-Bronophenoxy)-3-(5-chl oro-|I
,3I—|—spiro[|-benzofuran 2,4 -piperidin]-ryl)

pg&ﬁ? é’-ﬂﬂogéngg%og(hr 45! Bﬂﬁ%ﬁp g’?%ﬁg?l)é%l}orﬁ %O%R 50 biperidin]-1'-

yﬂ))pmpamrza}l ol, (29)-

-(2-tert - utyI 5- met hyl phenoxy) - 3- (5-¢

3@ pl, %@hlgrqp@whﬁa(ﬁ-cglom -1 H-splro[l-benzofuran 2,4'-piperidin]-1'-
é +§ -yI)propan 2-ol,

YP@ ChIoroI H3I—|—spiro[|-benzofuran24

- PTBLI- -B}mhophyxhdx%rﬁs{(g-chloro- 'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yﬁt rifluoromethyl)phenoxy] propan- 2-ol,
)P{OZJal{l-[Z((QS) 3-(5- ChI oro-|"'H, 3H spi ro[I - benzof uran- 2, 4'

211 -g‘-g %qpﬁggg}gﬁ 8 r@%ﬁ%’f% i%%g—%&%o[ 1-benzofuran-2,4'-piperidin]-1'-

yﬁ)%@p-ah:z((ﬁ Chloro-I ,3H spiro[l-benzofuran-2,4
“piperidinl-r-y I)-3 [2, 3,5, 6-
t et29F1- (Batea-m;tyltimeﬂwmmn@xyh@k@pﬂh@ﬁ@%ﬁ @H@paﬁ[lzbe@zofuran 2.4
(4~ Chl or% g et hyl phenoxy) - (5 chloro-1"H, 3H sp
Heé)fifnjﬂeﬁgﬁrf’ﬁ?rﬁ °2,4' - piperidin]- '-yl)propan-2-ol,

(295 r-{2cidk Q1 P IH-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-3-[2-
@s)plgo[l-benzofursglﬁq[z enz-oplllrgrclerl |prl13e- o |%)3[[3 (2,

(ﬁ}fthormmdﬂyyl)pdneﬂdx-yﬂmopml-iz -oLyl ) phenoxy] pr opa'n 2-ol, (29)-
RS-l Pty bRRachrars et 4
ol SR 3 e upe -
(2S)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-3- [2 3,5,6-
tetrafluoro-4-(trifluoromethyl)phenoxy]propan-2-ol,
(2S)-1-(4-Chloro-3-ethylphenoxy)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-
piperidin]-1'-yl)propan-2-ol,
(2S)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-3-[3~(2,5-dimethyl-
1H-pyrrol-1-yl)phenoxy]propan-2-ol,
(2S)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-3-[2-
(hydroxymethyl)phenoxy]propan-2-ol,
(2S)-1-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-[2-(2-
hydroxyethyl)phenoxy]propan-2-ol,
3-{[(2S)-3-(5-Chloro-1"H,3H-spirof 1-benzofuran-2,4'"-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}benzonitrile, .
- 2-{[(28)-3-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2- —
hydroxypropyl]oxy}benzonitrile,
(28)-1-(5-Chloro-1"H,3H-spiro[ 1 -benzofuran-2,4'-piperidin}-1'-y1)-3~(2-morpholin-4-
ylphenoxy)propan-2-ol,
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25
3-{[(2S)-3-(5-Chloro-1"H, 3Hspiro[ | -benzof uran-2, 4' - pi

w@eosdigwpe | -yl )-2- ydroxypropyl] oxy}benzoni tPeCT/8E2004/001658

2-{[(2S)-3-(5-Chloro-rH, 3Hspiro[ | - benzof uran- 2;

4' -piperidin]-r-yl)-2- hydroxypropyl]oxy}benzonltrlIe
(2S)-1-(5-Chloro-| 3H-sp|rol4benzofuran2
4-piperidin]-1 -yl)-3-(2-no holin-4-

yl phenoxy) propan 2-0l,64 (2S)-1-(5-Chloro-|

?E'g%' I (5[.&51%{?&1? cﬁl ‘%éné%'ﬁgﬁﬁ Fql' Bibetiaif]-1'=y¥y-8 42, 3-ddoro-6-

n|trop &no. ropan
n{tZsphetoxfy Jpréjncd-ok; | ' H, 3H— Spl ro[| - benzofuran-2, 4
- p| ridin

tri rb%ﬁ%‘@?ﬂ:k%gﬂ apgq{i«be@qofurgn-z 4'-piperidin]-1'-y)-3-(2,3,6-
H 3H l-b f 2,4
tlg&%%m*,heqlg@ggp% '22 spiro[ enzof ur an- - pi peri

Tuoro-2- net hoxyphenoxy) pr opan- 2- ol ,

5- @O &-Chibtd- 23)3‘1-3—315153{%[3@3’0@1rbn-2 4'-p1per1d1n] 1'-yl) 3-(4-fluoro-2-
, 3H-spiro[ | -benzofuran-2,4'-piperidin]-1"'-yl)-2-

IIW@WRW@WF‘]P@&‘Q}OIB met hy | benzal dehy de

( 2?&}10{955 E‘E&@ chl%r%ﬁié]?ﬁ![—f Elu!o[PSennzzg 4'gplper1cfD n]ple-yll) 2-
h'_y(&%'_k&é%bﬁylwb% ﬁetﬁyﬂaél%hﬁﬁyﬁéy ] propan-2-ol, (29)-

3H spiro[ 1-benzofuran-2,4'-piperidin]-
yZS))LG‘SrC]Zlom-HHQ}H-gplU}[I-benzofuran -2 4’-p1per1d1n] -1'-yD)-3-[4-(4-

Hlleﬂzﬁp’ger IETnyl'%fa%tr rq?‘ghen?%x%%’rgﬁﬁgr g_ IOI H, 3H-spi ro[ | - be

S(?[ﬁ @hl@rd—ﬂ’l—lﬁﬁﬂsﬁkd’[l “beXZofaran-2 4'-p1per1d1n] -1'-yI)-3-(2,4-dichloro-
hydr oxypr opyl ] oxy}phenyl ) propan:| - one,
3(2$)ndthy(l-5-r(ﬁrbmeoexy)ptoamrg1@il ro[ | -benzof ur an 2,4' - pi peri

(24615 Bishisip-oraeHREBET Y SRR B 24 -gnpef-I-
vty i puhpopBare coan-2-of
, 3KESpI-(Bhlobe m'H;ﬁI-iﬂ-lsplm[Z-béhzqﬁlhrpm-ﬂi,%pip]sridin]—jl'l—;)l)—I%—((:-S -

e?ﬁy'i‘pyh'eﬁé‘fy? DA ghan-

(2S)-1-(5-Chloro-1'H,3H-spirof 1 -benzofuran-2,4'-piperidin]-1'-y[)-3-(2-
ethylphenoxy)propan-2-ol,

(2S)-1-(5-Chloro-1H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-3-(3-
ethylphenoxy)propan-2-ol,

(28)-1-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin}-1'-yl)-3-(3-morpholin-4-
ylphenoxy)propan-2-ol,

(2S)-1-(5-Chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-3-[2-(5-methyl-
1,3,4-oxadiazol-2-yl)phenoxy]propan-2-ol,

4-{[(2S)-3-(5-Chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yI)-2-
hydroxypropyl]oxy} behzonitrile,

(25)-1-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-3-[2-(pyrrolidin-1-
ylsulfonyl)phenoxy]propan-2-ol.

1-(2-{[(2S)-3-(5-chloro-1’ H,3 H-spiro[ 1-benzofuran-2,4’-piperidin]-1’-yl)-
2hydroxypropoxy]benzyl}imidazoline-2,4-dione,



10

(2S)-1 -(5-Chloro- ,3Hspirof
1-benzofuran-2,4' -piperidin]- '-yl)-3-(3-norpholin-4-

WQ hesmszy) pr opan- 2-ol, (29)-1-(5-Chloro-I , 3HGPEEWP4/001658

-1benzofuran-2,4' -piperidin]-1 "-yl)-3-[2-(5-nmethyll,

3, 4- oxadi azol - 2 yl)phenoxy]prgpan 2-ol, 5
4-{[(2S)-3-(5-Chloro-|

3Hspiro[l-benzofuran-2,4' -piperidin]-r-yl)-2-

hydr oxypropyl ] oxy}benzonitrile, (25)-1-(5-chloro-|

3// D z@f - . 3 )

| prZSP fg{ ﬂ%érﬁ)gsp £@t él‘n{l(%@ (%?ﬁ; s frggl benz? 2 4 }3[1 eridin]-1'-y1)-2
hp&mwb@r}@pi&nez&}abetlc a01d

- (2:{[(29):3-(2-¢ [ in3/f- spiro[ | -benzof uran- 2

' é@%e Ad-Fi]ﬁ!'lLOFO-SSW-is-ChIOI’O -1'H, 3H—sp1ro[1-benzofuran-2 4'-piperidin]- 1'-yl) 2-

m dazol i ne- 2, 4- di one, 65
h%@égﬁ?éggﬁﬁ@%%¥baﬁgﬁ¥§%c | oro-r//,3"-spiro[l-benzofura
afd hétmapéupiesllydicatpthble ydlis-and sblysteooBpy operiglidohlenoxy
}acetic acid, (2S)-{2,4-dichloro-5-[3-(5-chloro-rif,3
y spiro[l-benzofuran-2,4"'-piperidin]-r-yl)-2- h

T R N e e

a@éd@%&ssait% s61RSe BHeefAbAH IR @i claing © mh%h%n@hséso rmul a
(I') or a pharmaceutically acceptable salt or solvate

(Dheeasting asompdunded formudd ai m 1 whi ch conprises, (a)
reacting a conpound of forMuta - (€ NH () 12

whereinm R, n, R, q, ergl s defined in
formula (1), with a ¢Hnmpap ereint, R,
R, R, R, Rand R'7are as—defi formula (1); or
(b) reacting a conpaoid of formul a

RY)

( m (RZ)n (II)
wherein m, Rl, n, R2, q, X, Y and Z are as defined in formula (I), with a compound of
formula

R8

Py

O\Zﬁﬁo
3
5 RS ¥ }@_m )
(1)

wherein t, R3, R4, RS, R6, R7 and R8 are as defined in formula (I); or

(b) reacting a compound of formula

<CH2>q\
4 XP

RN Rz) -

wherein m, Rl, n, R ,9, X, Y, Z, R , R , R , R and R8 are as defined in formula (I), with

a compound of formula
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15

Ff RX- YNR(RL) ( )n (IV) 4. 1 wherein, R, n, R,
g, X, Y, Z, R, R, R, Rand R are as defined in

wo ooosid®m2q 1), with a conpound of fornmul a6é (V)PGI/SE2004/001658

wherein t and R are as defined in fornula (1), in the
presence of a suitable base; or 3 14 (c) whent is at
| east one and a group R reprédents NHS , reacting a
compound of forrmula X- Y ( )r NH, (M) . .3 . 14
whereint " is 0, 1, 2, 3 or 4, Ris as defined for
Rin formula (1) otH&.tha-NHS®2R 1 2 A annddm nR, ,

, Rn,,,qg XX, Yq,,,Z R,.3R , R andR are as
defined in fornula (1), &Ehﬁbund of forrmula .14
(M1) 1 14 wherein L represents a Ieav¢ g group and R
is as defined in fornmula (1), in the presence

wherein t and R™ are as defined in formula (I), in the presence of a suitable base; or

. 3 -
(c) whentis at least one and a group R™ represents —NHSOzRM, reacting a compound of

formula -
(R

4

RN (R2),

(VD)
wherein ¢ is 0, 1,2, 3 or4, R is as defined for R* in formula (T) other than -NHSO,R -
and m, Rl, n, R2, q, XY, Z, R4, RS, R6, R7 and R8 are as defined in formula (I), with a

compound of formula

14
R
1

L~_1.~-0

=
I

O  wm

wherein L1 represents a leaving group and R14 is as defined in formula (I), in the presence

of a suitable base;

(d) where tis at least 1 and a group R? represents —CH,-R17, where R17is a 5 to 7-
membered saturated heterocyclic ring containing 2 nitrogen atoms and which ring is

substituted by two oxo groups, reacting a compound of formula



15

20

of a suitable base; (d) where t is at least 1 and a

group R3 represents - CH 2RI 7, where Ris a 5 to 7-
woreosbesweb sat ur at ed heterocyclic ring contai ni PQI/RE2004/001658

nitrogen atons and which ring is substituted by two

0X0 groups, reacting a conpound of fornula67 X- Y

(VII1) whereint ' is 0, 1, 87 3 or 4, R3' is as

defined for R3 in formula (1) other than -CH2-R17, and

m RL, n, R2, q, X, Y, ZR4 R5 R6 R7 andR8 are as

defined in formula (1), wthkd4an al kgl glycipate in the
presence of a reducing age bsequé¢ it

metal isocyd(at¥; @pd eptio BHQy after (a (Fsc)
form ng a pharm ' sat ol vat e.
10. A p pceut | @sing ngfund
of fo 9r r mac utiqalﬁgﬁacceptable t

or sol)a /her@of abk clai med i any one of clainms 1

[ goci ati on

@gWS I =3 ith a pharmaceutically acceptabl e
J/avant, dil uent o(Fﬁﬂ{rier. . A process for the
preparation of a pharmaceutical conposition as clai med (VI

i.n_clai. i~ch c gi.5es, [ Xi a.c f for

iseinF 0P har Rt R dath Rt BR RS T PRI sfhes iRt R17,
4B e, 80fn, 38, § /321 Yred R*NRBRY, IR a6d & d¥Bindd fnGofnth (), With an
pharmaceuti cal ly acceptabl e adjuvant, diluent or

atienl glyematelia thefpresnpoofricredicifgagent, aind sybsoqueatly with metal

.phar maceutical | y-acceptabl e salt or solvate thereof as
I in any one of claims 1 to 8 for use in

dnASpashAILy her (]uf, b r (8 PRARE UpdadlachRicAly fckhthble %alﬁcf)r solvate.

phar maceuticall'y ‘acceptabl e Salt or solvate thereof as
clainmed in any one of clainms 1to 8 in the manufacture

of a medi cament for the treatnment of h di seases or
o AP AFBACE e ATBAS HHEATERTETS AR mARRERS IREmHBLD BF e
Glhatbltteall§ aD2PBbIeGhRLr &ffvatéthetddPadiiaited HITRBUM o?Elaims 1 to 8

@%?ﬁ%la(?}faorga S%arngceJ%?CgI a%ce%tgble saltooralms °
i @bsvaintor With e phamscedtwhliyacceptatsla ydjonmnt ofiluehtair warriet.o 8

in the manufacture of a nmedi canent for use

11. A process for the preparation of a pharmaceutical composition as claimed in claim 10
which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt

or solvate thereof as claimed in any one of claims 1 to 8 with a pharmaceutically

acceptable adjuvant, diluent or carrier.

12. A compound of formula (I) or a pharmaceutically-acceptable salt or solvate thereof as

claimed in any one of claims 1 to 8 for use in therapy.

13. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 8 in the manufacture of a medicament for the
treatment of human diseases or conditions in which modulation of chemokine receptor

activity is beneficial.
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25

in treating rheumatoid arthritis. 15. Use of a

compound of formula (1) or a pharmaceutically
waeospimbl e salt or solvate thereof as clai medPCTISERNY4/001658

one of clains 1to 8 in the manufacture of a nedi canment

for use in treating chronic %gstructive pul nonary

di sease. 16. Use of a conpou of formula (1) or a

pharnaceutically acceptable salt or golvate o t her eof

S n a one.of. clains 1to in

135 455 BB wb ot (2R i ot dcticanly Becepiablegplt or sofvte

thartdfm clainded ids@y @he af €2IARAUBS iR khef rﬁﬁﬂﬂféc?uré bfa edﬁalpent for use

gharnac ut|caIIy acceptable salt or solvate thereo

frpitpgdheymalpid agthetinf cl aims 1to 8 in the manufacture

of a medicanent for use s in treating nmultiple
sclerosis. 18. A nethod of treating an inflanmatory
1di %agéaﬂpmpwrxdmﬁfmmmahm phaﬂnmeuﬂirgilly @cépiiblel salor kdlvate

reof. a therapeuti ective ampunt of a “
tﬁ'eg%%" gé E% rg c{ Pmp%of cﬁ?m)g::‘la}g 8&1| &.er}ﬁ@é@ﬁcpgg g?ﬁx,medlcament for use
1mtrez&mg&hfdmcsaistru&l’veiiﬂlﬂd@ia%/ disekeof as claimed in any
one of clainms 1to 8. 0 19. A nethod of treating an

ai rways di sease which conprises adm nistering to a

1821Jse Bt a b&nﬂ&ﬁl‘a Jrir&hRef (If‘or Eﬁﬁ%ﬁﬁ%%ﬁ&ﬂ&/ é’ceS{aEf%ngft ¥Fsolvate

amount of a COfT'pOUI’]d of
therent an eleimedcialany oa@@%cplmab |leo 8ai theamansficume ef 4 mediemfieragor use

lghghggthgmgny one of clains 1to 8. 5

17. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 8 in the manufacture of a medicament for use

in treating multiple sclerosis.

18. A method of treating an inflammatory disease which comprises administering to a
patient in need thereof a therapeutically effective amount of a compound of formula @ or

a pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 8.

19. A method of treating an airways disease which comprises administering to a patient in
need thereof a therapeutically effective amount of a compound of formula (IDora

pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 8.



