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NOVEL TRI CYCLI C SPI ROPI PERI DI NE COMPOUNDS, THEI R
WO 2¥hii4ES| S AND THEI R USES AS MODULATORS OF QeEVEXI0NED00694
RECEPTOR ACTIVITY. The present invention relates to
new conpounds, to phar euti cal conposition
containing sai d conpounds and to the use of said
onpoun sent jnventi
NOrVéLaT%@Yi%'% %&QEE{ER'BWE EQ'VH’%%[Pgt FHE'%?YMHES'S
GNP IHER USES AD MODUILLAT@RS®NF EHEMQKINELRECEPTOR
preparation thereof. Kgfpjtpynore, the invention
relates to salts and polyrmrphic forns of the new
conmpounds as well as the preparation thereof. The
essenti al funﬁiion of the lungs requires a fragile

The prepept IYPRHQH Te13tas Ad RFHH GRTRNBES 49 Bharpacgwlicdl compemiatnt |
contdifRb YL RBmBOldd A tcthe U%e‘%f‘%?ﬁ%om?bﬁﬁs?@ apgt i resent

car Cl nogens. Host factors, resulti ng Ct I ons
invewion| alfogrslaies éo pleoessessfonthd prpparatipe of ssmperitouods and to new

eSO A% SSPRATE A rotOu PR BE rRTRRR B e
and pdflyrdbipRSosnOIf thdigew e@mpmmtimsywaysdtﬁérpi(epﬁraﬁcﬁsme:reait ory

di seases). A nunber of these di seases are of great
public health inportance. Respiratory diseases include

The e(%%bﬁtﬁl EB8od HtHE Mmgé‘\i?éfiﬁﬁes%eﬁ:@ﬂ'é %Er%tﬁ(re@hﬁf SRR RouRNERAE AL

DS), occupational lung disease, |ung cancer,
the epyisenreent.ge¢lading poliwsits mmb@m@%gmw@ cappirengeman Hagt factors,

e Di se
resulﬁgisg Sch {ﬁ?&l lffes@m%ﬁ&g a%ﬁge et %sﬁrmeng b ?ﬁlg%cgrt})}e
respaliss m&mm&qm Dhumrage Asirxlf&rﬂom ® e m&fgabdwgﬂeﬁwte d vdge miage of
di sorder of .the SWIth cl

d1sea§§{.|ilata ﬁgetsgi? %qyr?éstpqnéﬁxi qemlrélfq:ﬁf 3{3 a,f\lnprngﬁy ofl tﬂes %1seases are

of greRSubiE hé00 1mb&rtdn%e FRpRALSTdiREEs %dlﬁ&e@?dulteybmé Injury, Acute
par ox eezi ng, dyspnea and cough. It

Respatgtonyy \é@fr@isso\%}mdm@e iRl eecuppizamablype éissasndumecancer

tube{cﬁ%%ﬁ% 5, p%ﬁiﬁ#(gcrogno%%ﬁ@n g%%g%e\a/ }P;sgma Idlr{r%%c %%gtruc L& d

Pulnpoptyl Ristasa (OOPDeael spash. countri es suffer from ast hma.
Therapy should therefore be ained at controlling

Among the most common respiratory diseases is asthma. Asthma is generally defined as an
inflammatory disorder of the airways with clinical symptoms arising from intermittent
airflow obstruction. It is characterised clinically by paroxysms of wheezing, dyspnea and
cough. It is a chronic disabling disorder that appears to be increasing in prevalence and
severity. It is estimated that 15% of children and 5% of adults in the population of
developed countries suffer from asthma. Therapy should therefore be aimed at controlling
symptoms so that normal life is possible and at the same time provide basis for treating the

underlying inflammation.

COPD is a term which refers to a large group of lung diseases which can interfere with
normal breathing. Current clinical guidelines define COPD as a disease state characterized
by airflow limitation that is not fully reversible. The airflow limitation is usually both
progressive and associated with an abnormal inflammatory response of the lungs to

noxious particles and gases. The most important contributory source of such particles and
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synptons so that normal life is possible and at the
WO 26800765 e provi de basis for treating the ungersgi009000694
inflammation. COPD is a termwhich refers to a large
group of lung di seases which can interfere with nornma
breathing. Current clinical guidelines define COPD as
a di sease state characterl%ed by airflow limtation
that is not fully reversib The airflow limtation
is usually both progressive and associated with an
of, l.un
gase%%?@lgsg?rle tgl% g%g%m&% Xsr{ggac‘c%g g%)%k n_ggl{]g%%nen%%ta% %O%
symgaus, dechoding cmighmbttnesb eﬁbmmtﬂgﬁﬁieﬁcesaitve bﬁﬁ&btldﬂbf&bﬂum such
western world, acco, s i ents _hagve a
syma}5Es B S QUG OF £ b DR G e B ROP L Bre
neutRPBB thacRdPhhg8X @88 ShMR LR Qs atht éRo ﬁfostsiﬁif)BH%t c%h'(ﬁﬁons covered
b C@éntorrs ari se fromdysfunction of a nunber of
y

a5p glarogis ppenchivis grd emphyskwei ng neut r ophi | s,
macr ophages, and epithelial cells. The two nost
i nportant conditions covered by COPD are chronic
Chrolafcdmaduihitisss atuﬂngetqnﬁm&'n@mﬁztt@rﬁf@h&iﬁrom which dasse@increased

| ong- st andi n of .the bronchi which causes
prochcHEH s B0 A BET TG Hie Belenin e B A7 SEHAHGEE The
expeBRtaiBALSS &W&&Ec BERCEE@Y Bh RALGARB FHeQhiddk h@@se%re

sput um ronic bronchitis can |ead to nore frequent

resplé@ﬁ%rys@@@tm&rr@gswm apeyplygginecalitembronehardiBigil greathdng and
dwdgi@gglng of the bronchi, difficult breathing and
Isability. Enphysema is a chronic |ung disease which
affects the alveoli and/or the ends of the srral I est

ronchi. .The Lung..l oses, . el a t|
EnpRiseg i e LS o BT e A e e or ho Guk of e
smalRl R6AE T @@y 1béed Bts Sladli@tydintl tikRsfoRahfetardl Bﬁﬁx% 'h)&%'s Yecome
exchange it with ftesh air. This results in difficult

enlange dthserylaasrdl areny tap stale aif #nd dfvsrw pifeqtivply easliagen ithyathigesh
air. ﬂ\‘;r‘g feé’lﬁ{s%i dffﬁﬂfl@%gﬁéﬁg dnd IHA? ul ?ﬁﬁs%@%nﬁ%ﬁ@%{ﬁﬁﬂ&ﬁg delivered

patients wt m|'s s €SS0
to thWSIDM (8837 &loddsnt sjresomanpaiantkswiiasmpigysed isvdhbytneas of breath.
phar maceuticals, in particular as nodul ators of
chenoki ne receptor (especially CCR chenokine

WOrEeBRYy® ﬂé%ri%'cbﬁpbﬁlﬁfs@nglmg activity as pharmaceuticals, in particular as
modulators of chemokine receptor (especially CCR1 chemokine receptor), salts thereof
and pharmaceutical formulations, and their potential use in treating various diseases.

A desirable property for a drug acting at the CCR1 receptor is that it has high potency e.g.
as determined by its ability to inhibit the activity of the CCR1 receptor. It is also desirable
for compounds to exhibit low activity against the human ether-a-go-go-related-gene
(hERG)-encoded potassium channel. In this regard, low activity against hERG binding in

vitro is indicative of low activity in vivo.

The present inventors have identified new compounds which modulate CCR1 receptor

activity and which have particularly beneficial selectivity properties.

The CCR1 chemokine receptor CCR1 (chemokine receptor 1) is highly expressed in

tissues affected in different autoimmune, inflammatory, proliferative, hyperproliferative
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and pharmaceutical fornulations, and their potentia
WO 26$o1ofkst reating various di seases. A desirablpgrRE9REfobdso4

for a drug acting at the CCR receptor is that it has

hi gh potency e.g. as determned by its ability to

inhibit the activity of the CCRI receptor. It is also

desirabl e for conpounds to,exhibit |low activity

agai nst the human et her-a- ao go-rel at ed- gene

(hERG) - encoded potassiunrchannel In this regard | ow

actjvit al nst itro. | I cative
and i dfedTeShed Horn. <t dud piofis pRsp gL Rlplfar
disedsdEMbtdoldlinflRMnRAdT) QeIldS. g\WiduEd i chal & dh o SREY/mb @ GsHak €)

activity and which have particularly benefici al

cont&léweéq rbrf .pes}aogrn@ﬁé pf rea@ra’wrﬁ Sisersrs sueh@rbidbiby wewpen Pt
prot&diiH lékﬂ 5 I%%c?gr& %?acjolo i SmBlighaly TEERIEES£E dbfendent on

trssues a fecte ere aut ol mune,

the funétcarnf@i@R lyfor preoliinfent atd actiyatippe hmg@ismeer ati veand
i mmunol ogi cal ly nedi ated di seases e.g. asthma and
chroni c obstructive pul nonary di sease. Moreover

A rahd bRABRIRSYir6e pipbﬁdlﬁ& & sphepyirfolifikd Whizhehodulate the activation of
nonocyt es/ macr opphages) contribute to the athq&gnesrs

chergokInGiSRTR«aFe arf-‘;ﬂearrsb@é&sexmk i 4V QX856 092 34814,
wo@@rg%ﬁ@lsy@ "WOR0FY 00 s/@@%m@har macol ogi ¢

ators. These ce are ependent on the function
of CCR for recrurtnent and activation in |ung
SSu n of tricycl 'n S .0r
A desbra 'giapegy & : a?]es g Wi;]tmc%1 )r{}b déa{i%? geceﬂtgp g&ﬁ fea[sgxﬁgh o?otency e.g.
‘as déibﬁﬁm&} beits @lﬁﬁ’@ftt@ﬁﬂn&l/t chedegvity bftle bo:;maxaamirelt liflalso desirable
WO2004/ 005295, WO2005/ 037814, 005/ 049620,
for fysp g%&@@@ean&omﬁms@ﬁm? IAEENPt, PRPRTiSH & Pyder to

furtﬁe? lenfaridk Woh AERCAG . Als &f@ca{%gfé' itl &%%t Qfvahtig éo'il?tfoﬂ stucﬁ‘ Fpugs to
hi gh potency e.g.” as dete ned by its ab| ity t

exhipifhlowi tactiviey ageinsti the dfimer eeth@Fal-gcr-e@eqht@i gene GhERéi)%coded

esirabl e for .such u N9SSE sel.ectivit.
porin i 18 i et p By BETRT T BB bl dicatve
of lenharie islvig ef ficacy. As an exanple, it can be

advant ageous for such drugs to exhibit |ow activity

agai nst the human et her-a-go-go-rel ated gene
DesédifBPor alacealpdgpot assi um channel . In this regard, |ow

activity agai nst hERG binding in vitro is indicative
Figure 1. The X-ray powder diffractogram S-enantiomer of 2-{2-Chloro-5-{[(25)-3-(5-
chloro-1'H,3 H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-
[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid Form A.
Figure 2. The X-ray powder diffractogram R-enantiomer of 2-{2-Chloro-5-{[(2R)-3~(5-
chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropyljoxy}-4-
[(methylamino)carbonyl]jphenoxy }-2-methylpropanoic acid.
Figure 3. The X-ray powder diffractogram S-enantiomer of 2-{2-Chloro-5-{[(25)-3-(5-
chloro-1'H,3 H-spiro[1-benzofuran-2,4'-piperidin}-1'-yl)-2-hydroxypropylloxy}-4-
[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid Form B.
Figure 4. The X-ray powder diffractogram S-enantiomer of 2-{2-Chloro-5-{[(25)-3-(5-
chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropyljoxy} -4~
[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid Form C.
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wo 26008@ue78s 1. The X-ray powder diffractogram S poaSLE200800694
of 2- {2-Chloro-5- {[(2 S) -3-(5- chloro-r H, 3
-spiro[l -benzofuran-2,4'-piperidin]-r-yl)-2-hydroxypro
pyl ] oxy} - 4-
[ (et hyl am no) car bonyl ] pheony} 2- et hyl propanoi ¢ acid
Form A. Figure 2. The X-ray powder diffractogram
R-enanti omer of 2-{2-Chloro-5-{[(2i?)-3-(5- chloro-r

.3 . .
Figutee, Thg 8 @Ry At Sirew s Bieparioment #- i Iomy iy ro
chloﬂ@)’l'ﬂ@lﬂ}pn@fl-benzoﬁnan& 4'-piperidin]-1'-yl)-2-hydroxypropylloxy}-4-
met hyl am n ?ycar bonyl ] phenoxy} - 2- nmet hyl pr opanoi ¢
[Gme ﬂaanmﬁcaa%vl ew}%-mafpylsmqw asif FoER g am

Figure € TROHK- Bw%l% &féa%ta%ﬂrﬁg%nént{&ﬁe%%b%zi(ﬁﬂox%fﬁ A% 3-33

-SpIro Nnzort ur an-
chloﬂo-bHﬁﬁ-spmﬂ]—bmzyﬁl)aIEZ Hypip@@up]rbw}%-bx@rpxmowlloxy} -4-

s s T T T
Figuf RITABI fmbwaér Qg scm@m{o[nﬁezg?:z @-LoroS g8 (5-

pkol[ | - benzof ur an- peri d yl)-2- hydr oxy

Chlowbﬁsﬁlbl Wl-heanmwl-ﬁmr ]claryao%iayglmxypropyl]oxy} -4-
[(me%%ﬁ&aﬁo@}gﬁ? %ﬂ@tﬁ rHah&ic BAHFofm F(if;gur e 5. The

X-ra owder to ram S-enant | oner
Figuge §. Zh@m—wwo@d@qctlﬁsa)ct@xa(rss -ephihtimger lof 2-{2-Chloro-5-{[(25)-3-(5-

chlo%gfkfli%%—§p%l_[]hge§%§ y]ini)%r;&}@l-ﬂ-yrl) fj hydroxypropyl]oxy} -4~
[(me%@ﬁﬁﬂ;ﬂﬁbﬁ}ﬂ)ph&ﬁd%ﬂ$%§x}@ﬁwmmpﬁm}1012agm?l]?&ﬂoﬁltﬂ@ﬁd@0| c acid
: e ray powder diffractogram
Figuzg 92%?4 @%&PWSFI il {afw%ﬁz?nsmmez@f 2:42(@110%5 ol@Dr3-(5-
chloﬂd»—?‘]r#génf}-ﬁﬂﬂo?{ %erﬁ@ﬂﬁé}f S U8B &ridin]- PlyRRS - hiliBkyfropdijoxgr-Aydr o
[(me[h(y&mmhq)caﬁvmd}pbammhﬂ-mpmlmmpﬁmzawétsh@mmrhy;dmmiec aci d
FormF. Figure 7. The X-ray powder diffractogram
S-enantioner of 2-{2-Chloro-5-{[(25)-3-(5- chloro-1 ,3
In aocslfal]aﬁ@[%uﬂgma prakeit amredtidh, ttrPBprekiddd 4 cothpourd by Baxpr o
0X
[{rret hzl am no) car bonyl ] phenoxy} - 2- net yI propanoi ¢ acid

Form G Figure y p vvde di f fract ogram
S- enanti oner @@ Chl ¢ -(5-

3

HO 0
(1 R” R

wherein:

R} is halogen;

R? is hydrogen or hydroxyl;

R is hydrogen or Cy.salkyl;

R* is -CONR®R’, -N(H)C(O)R! or -N(H)C(O)NR®R®, where R® and R? are
independently selected from hydrogen, C;-¢ alkyl or Cs~7cycloalkyl, or
R® and R® together with the nitrogen atom to which they are attached, form a 4-7

membered heterocyclic ring which is optionally substituted with one or more hydroxy

groups;
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chl oro-r

wo 2008718851 o[ | - benzof uran- 2, 4" - pi peri di n] - r -yl prgrsRYsh %0694
propyl ] oxy}-4- [ (met hyl am no) car bonyl ] phenoxy}
- 2- et hyl propanoi ¢ acid hydrochl oride. Figure 9. The
X-ray powder diffractogram S-enantioner of 2-
{2-Chloro-5- {[(2 S)-3-(5-5chloro- 1' ,3 f-spiro[
- benzof uran- 2, 4' - pi peri din] -
1" -yl)-2-hydroxypropyl ] oxy }-4-

R {s@gﬁﬁbﬂ e, 9@9@% b YL R8N An 205 %&xgﬁéﬁg ora

di um I‘OXI I'n accor ent
satufatpdeon ungatyrated éflé) m@nlpﬂreﬂ/hﬁﬂ@dcmhcnnpsyﬂtﬂin odimpnmmgﬂt deast one

hetel\ggg)m seleﬁzte?]f&od% Hq'%o e egr ?rajﬁu&)ﬁﬁhogéan %&Y dr 0@/ lol.btionally

substibdd) KX 6DeRr hibore ﬁubsiﬂﬁlbﬁt@ﬁ@;ﬁ%ﬁd&ﬁ@ selabed @roBSm&B Chyﬁ&»@[ ®xo0,
i ndepe nt]y selected frogm hydrogen, C 6 al kyl

d
halo(%af‘?‘?f‘yg Cgaﬁl@ }: Crefkqeyafusafsithige Cnerlksiriornylhe.. ﬁﬂqorcwébp
Nac h they are attached, forma 4-7 nmenbered
ph r%gtelg%ocyg:@lﬁllg ring which is optl onal |y substituted with
R’ lﬁ)ﬁesawlﬂnn@ohy@my&y groups; 1is G- alkyl,

6cycl oal kyl adanantyl Cs-
cyéﬁ%hﬁﬁg éghenyl or a saturated or unsaturat ed

B 3@ nbmemgeﬂueh@y §868ddi forfi hyfoSatsdr@IN RFNE Si Ng at
RS I(ﬁgg one het roat om sel ected from nitrogen, oxygen,
a

P%\ﬁwl CRTOOR atgm @thﬁlythﬁﬁ gt |fplgm a 3-7 membered
satufatHASl bl%kdﬁﬁc?!rjggglyp @REp Himﬂ@&ﬁczﬁﬂba%kégté’tﬁﬂ gﬂ'?t thodgpendent |y

sel eCte mmnitro, hydroxyl car boxyl ,
Cl- al kyl, Cralt-oxy, Cl-6alkylthio, C

conog YGRS Y b BER B MO R
additiad they Rﬁve@fhﬁho@?aﬂ@ﬂ@wlaﬁﬂﬁ@ﬁﬁﬂtﬁﬂ tlyias etheci-g6-gbirelMed gene
(hEl{1 )dgn% nd 1:?0rtasgume %lannel anc? therefore are advantageous with regard to safety

windows.

In one embodiment R' is chlorine or fluorine. In another embodiment R is chlorine.

In yet another embodiment R® is hydroxyl.

In a further embodiment R is hydrogen or methyl. For instance R is hydrogen.

In one embodiment R* is —-CONR®R® or N(H)C(O)NR®R’, where R® and R? are as defined
above. Suitable groups R® and R? are selected from hydrogen or Ci-salkyl, such as methyl.

In one embodiment, R® is hydrogen and R’ is methyl. In another embodiment R® and R’ are
both methyl.

In another embodiment R® and R? together with the nitrogen atom to which they are
attached, form a 4-7 membered heterocyclic ring which is optionally substituted with one

or more hydroxy groups. Examples of heterocyclic groups for R® and R® and the nitro gen
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R6 and R7 together with the carbon atomto which they

are attached forma 3-7 nenbered saturated cycl oal kyl
wgnroesmi10ws a pharmaceutically acceptabl e salt POBSEDI7/000694

Compounds of the present invention show good CCR and

CCR3 inhibitory activity. In addition they have

particularly low affinity fgr the human

et her-a-go-go-rel ated gene (hERG -encoded potassi um

channel and therefore are advantageous with regard to

saf et i, ndows,, |.n.on I: t . 4.Sy chl.orip
stop Py Rt ARG S e Shaled) GRS g
py@sletiygr enbodi ment R3 is hydroxyl. In a further
enbodi nrent R10 is hydrogen or nethyl. For instance R10
I's hydrogen. In one enbodinent R4 is -CONR 8R9 or

5 i 11 Ineds &a¥eabove.
e R BB LR e
. 10%

In ome embzidkmént RS Lis helastedrfromyiydrogan, dhesabybodianeyeloallng

hydr qgen ,and RO | |+ 1N e ' 1
i RS S R LT T A e A
C;RAkyloget hemeit h the nitrogen atomto which they are

attached, forma 4-7 menbered heterocyclic ring which

is optionally substituted with one or nore hydroxy

: EXAREhES: RY | o )
Ingéntglf?ﬁgerni tro enggolr% gl%\l%h&%r%i éth‘r?]%rg{ eér e a{t?%g’ﬁgdﬁeﬂ()ﬁ% o
andthed enthwdiament Rhishyidrogeyr rol i di nyl or pi peradi nyl, and

pyrrolidinyl. In an alternative enbodinment R4 is a

group -N(HHC(OR 1 1 where R11 is as defined above. In
In ofCerabdmsbRitanRRI afesind@badined sélcaed fiydhydeaen &1C;-salkyl, such

al kyl or C3-7cygl oal kyl . For ex £, A i dr ogen
a5 et T o, Ko B arpfiymety OB Gt s Bt g
R11 is G -6al kyl such as nethyl. In yet a further

embodi nent R5 is hydrogen and chlorine. For instance,
In REother eptbodimianeR” sl Rintogtther veitthibe crrban atRB) to sviighihexyen attached

form a 3-7 membered saturated cycloalkyl group, such as cyclopropyl or cyclohexyl.

For the avoidance of doubt it is to be understood that where in this specification a group is

- qualified by ‘hereinbefore defined’, ‘defined hereinbefore’ or ‘defined above’ the said

group encompasses the first occurring and broadest definition as well as each and all of the

other definitions for that group.

For the avoidance of doubt it is to be understood that in this specification ‘Cy¢” means a

carbon group having 1, 2, 3, 4, 5 or 6 carbon atoms.

In this specification, unless stated otherwise, the term "alkyl" includes both straight and

branched chain alkyl groups and may be, but are not limited to methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, neo-pentyl, n-hexy! or i-hexyl.
The term Cj.¢ alkyl having 1 to 4 carbon atoms and may be but are not limited to methyl,

ethyl, n-propyl, i-propyl or fert-butyl.
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In one enbodi nent R and R7 are independently sel ected
wo 20080078y dr ogen or C al ky!, such as nethyl. FPeT/SE2007/000694
i nstance, R6 and R7 are both nethyl, or R6 and R7 are

bot h hydrogen. In another enbodi nrent R6 and R7
together wth the carbon atomto which they are
attached forma 3-7 nenbered saturated cycl oal kyl
group, such as cycl opropyl or cycl ohexyl. For the
avoi dance of doubt it is to be understood that where

In th1b E%etrcleﬂcﬁh&g %?deeg%sg% g@s&l&ag#mn oL aﬁl&éﬁgﬂ” L%cq?deg ¥oth stralght and

branched¢haiealkedyd geiups. he saxind‘Qreolitpnydhhomimnas Rﬁé;cdrh@l eftoms and
CULT | and br oadest. defln tion. a d
one of i Bt B B B B I0R Vb b Bison R
croty By OhtEaNCH h@f{et@@ WhE abliteh§l gﬁ:&lﬂ&ﬁa#fbg ek Shs106e bﬂl@ﬁ-zlﬂ BulldnS3-
speci fication - neans carbon group having 1,
Yiorbmm% Y4 5 or 6 carbon atons. In this specification,
unl ess stated otherwi se, the term"al kyl" includes

both straight and branched chai n al kyl groups and may
The thm “dlcixydy wnless stated witteewise, aefemstth yzid;cam dfth genepl fpylla —O-R,

Whereflpx é)(elg ¥§}Pcte$§m Z?le}}y cb %:qx Itlaélk‘i?il b[g)le)écle %zy lﬁqg chi‘f‘% g/ut is

not lifdited tchkhbx ) @wtioRy, plso;sdx 41s615=}6 B«ItQX'SB t@ﬁ@xwoﬂ%xput
-are not limted to nethyl, e f propyl i - propyl

cyclogropy Enetbasyy FLIYIRKS Qi DEOREFEAIH catl on, unless stated
ot herw se, the term "al kenyl " i ncl udes bot h strai ght

and branched chai n al kenyl groups. The term
In thi$ @Gﬁﬁhﬁ@n yhleshsiated gthQrWi@, thectanb Cnyclaaldmié refeck tome optionally

substgﬁlv\g b:,l gﬁg gé}gp e@&a%lﬁﬁﬁéd H‘PB?";VPhC %écrgff m%t bercljd&:eg hgf/c&rgé/alrbon

ting gyemnyhe teﬁﬁcroasd@utoamﬂ” xﬂarymépbmynémm@aﬂaw&&o&ﬁpyl
, buten-3- yl buten-4-yl. The term

CYdOb%Wk6¥90PMEHF%§§ﬂ@¥%¥ d othermnse refers to radicals
of the general fornmula -O-R wherein Ris selected
froma hydrocarbon radical. The term "al koxy" may

In thip pesciftbetiony uhlessstated otheuwitep thetternntybloxikenyd? redery o an

optioﬁ{}@ﬁs%ﬁ%@%‘r%?,o t?@%ﬁé bu{;? g@ogﬁcﬁm oi}é lﬁl)(’)? ’gg;gfeg)%ﬂrocarbon
ring system. The term “Cs.scycloalkenyl” may be, but is not limited to cyclopentenyl or

cyclohexenyl.

In this specification, unless stated otherwise, the term “3-7 membered saturated cycloalkyl
group”, refers to a ringsystem having, in addition to carbon atoms, zero to three
heteroatoms, including the oxidized form of nitrogen and sulfur and any quaternized form
of a basic nitrogen, including, but not limited to cyclopropane, oxirane, cyclobutane,
azetidine, cyclopentane, cyclohexane, benzyl, furane, thiophene, pyrrolidine, morpholine,

piperidine, piperazine, pyrazine or azepane.

The term “a saturated or unsaturated 5-10 membered heterocyclic ring system comprising
at least one ring heteroatom selected from nitrogen, oxygen, and sulphur” and the term “a
4-7 membered heterocyclic ring” refer to a hydrocarbon moiety comprising one to three

fused rings, optionally having 6, 10 or 14 = atoms shared in a cyclic array and having, in
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In this specification, unless stated otherw se, the
term"cycloal kyl" refers to an optionally substituted,
woaodsicaddey or conpl etely saturated nonocycli c, POTSE2I07/000694
or bridged hydrocarbon ring system The term
"Cl-6cycl oal kyl" may be, but is not limted to
cycl opropyl, cyclobutyl, cygclopentyl or cyclohexyl. In
this specification, unless stated otherwi se, the term
"cycl oal kenyl" refers to an optionally substituted,

i ) . i . .
s
notriimyited e, Skarhbicgclo[6t2. 11octhtes 3-azabicyp [ D P4 iceamy] 2-or

ycl.o nyl. 1 hi ecification nl ess_ st at
T s G LR R LN o
chr&f@ Ruinaf @@ $hehOxa2ire] MIES @AM AN o) Gnthtaberfectid iphér@Ratite.
carbon atons, zero to three heteroatons, including the
oxi di zed form of nitrogen and sulfur and any
In tﬂﬁ%b?criﬁéa{igg L{n?ers&tgt{ed QHRARSE R PS5 e SO aHth T efoliUb
not-Timted to cycl opropané, oxirane, cyclobutane,
radixaBtadf therpgeneralyfolrople ANRRE, wherelh Fhaxidveyre edapapdentiviselented from
-t hi ophene rolidi ne, norpholine, piperidine,
hW%P%?ﬁE?%H@Pg%%?%¥wH@'or azepane. The term "a saturated
or unsaturated 5-10 nenbered heterocyclic ring system
conprising at |east one rjing heteroatom sel ected fr%m
In thistsperiBiertiopaplesh stated @themvisey e termsy Dplog apd - palogen mpy be
ﬂu&EﬂpﬁhﬁQ,Hﬁ&&ﬂﬂﬁ%ﬁ%&ﬁwfing" refer to a hydrocarbon

nol éty conprising one to three fused rings, optionally
having 6, 10 or 14 p atons shared in a cyclic array

and havin i.naddition to carbon ataons, .zero to five
1t et ica RS BB R s BTl MR B AR e b
subdftuehts Bh tiags inAhe SomdgrBHLYthondertiohMatithaRelected so as to avoid

3-azabi cycl o[ 3.2, 1].oct ane, 2- azabicycl o[ 2. 2. 2] oct ane,
steripdly vadesiiabls Icpmbinaleifz of ur an, benzot hi ophene,

napht al ene, cbxoman, qui nazoline, phenoxazi ne,

azul ene, adamant ane, anthracene or phenoxazine. In
Cohtposndspd diefpiresatt invention heesbest atreet with greviid ef conpaiter gpfigware

"am ne’ "anmino..refers to radicals of the genera
@A?gﬁ%ﬁi%Og%ﬁﬁﬁEb%ga}ein R and R are independently

sel ected from

Particular examples of compounds of formula (I) are compounds of formula (IA)
4
OH R
© o
cl R% %o
HOJ\KO
(lA) R7 RB '
where R%, R®, R” and R'? are as defined above, or a pharmaceutically acceptable salt

thereof.

Other examples of compounds of formula (I) are compounds of formula (IB)
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hydrogen or a hydrocarbon radical. In this

WO 2@p@ai76s cati on, unl ess stated ot herw se, theP¢ESE®07/000694

"hal 0" and "hal ogen" may be fluorine, iodine, chlorine
or bromine. It will be appreciated that throughout the
speci fication, the nunber and nature of substituents
on rings in the conpounds f the invention will be
selected so as to avoid sterically undesirable
conbi nati ons. Conpounds of the present invention have
been naned with the aid of conputer sqgfdware (ACDLabs
8.0/ Nanme(1 UPAC)). Particul ar exanples bf conpounds of
formula (I) are conpounds of f@r mul~3 ¥A¥ where R4,
R6, R7 and R10 ar def\ ned abqye or a
phar maceuti cal | pf . Ot her
exanpl es of  Ronp o ake_gconpounds of
formula (IB)where RI, R5 R6, R7 R8 R9"and R10 are
as defined above, or a pharma Ply accept abl e
sal t thereof Cbnpouﬁas of fornul k1) may include an
asymet ri ¢, tre agp be chiral in nature. Were the
wherg Bl u RS Rﬁom ead R are pegefived Rhovene & harmesfeutically meieptable
ﬁMﬁﬁ gi€oi somer, such as a enantioner, or it may be in

e formof mxtures of these stere0|soners in any
proportlons i ncludi ng racem ¢ m xtures. Therefore,
al | di er eoner s, racema.t(;gFf nd. m xt ures

t
Comfin S B B e iAo oA EHR Iy a8 b O Hatal I dse.

Whetermemmmnﬂmlﬁaaﬁﬂ BMSbORthERImI0E R g& s?@afoﬁzﬁnérss%@ﬁ@&i
by separatlon of a racenmic mxture of the COfT'pOUI’] S

enantidPelg Ol B Ive illb?b@fortrre@ﬁfquaa@%of these sieseatppmsts i eay: proppions,
mcluﬂf g%&hﬁé e f(hlg lc*jaﬁ' enﬁltfoﬁ{eﬁa 1'2\&&%@%&? & aRlaleS g!xd
mers may talne ric synt’hesis, or
mlxﬁggmttmesﬁ age ilpkudmbwtthm dlel syop;cdf meen@ham mhg vartue bpta:lafslsomers
ter 0i soner i, c for he, canpound of

may ?eolls%{ g%i;e)pa%ggxbp 3 IaceniC pxture of rg% compounds using conventional

techniques, for example, fractional crystallisation, or HPLC. Alteratively the optical isomers

may be obtained by asymmetric synthesis, or by synthesis from optically active starting

materials.

For example, stereoisomeric forms of the compound of formula (I) occur where R® is

hydroxy. Such compounds are suitably in the form of S isomers of formula (IC)

4
OH R
0 5
N_/V/
10
R’ R™ o 5
HO O
(IC) R R®

where R}, R%, R®, RS, R” and R'° are as defined above or a pharmaceutically acceptable salt
thereof.

In another embodiment, the compounds of the invention are selected from
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hydr oxy. Such conpounds are suitably in the formof S

wo 20080065 of fornmula (1C) where RL, R4, R5, R&CT/&20a11a)0694

R10 are as defined above or a pharmaceutically

acceptable salt thereof. In another enbodi nent, the

conmpounds of the invention are sel ected

fron(4-(acetyl am no)-2-cli{gpro-5--{[(2S)-3-(5-chloro-r

H, 3H spi xo[ | - benzof uran-2 54l - pi peri dnj -

r-yl)-2-hydroxypropyl ] oxy}phenoxy)aceti c aci d;

etI 1N 29} = 3- “BenzdtudS Pk QL

(4- (a(aérgnzo °J%éa%% Y }) {[%)Zpsl)%[é 5 %%og?—_ﬁ??ﬁﬁ;é ks’c;}[)ﬁ-ﬁenz ,@-p‘i;%hdm]
1'~y122hlydfo&mppﬁmxb}pben¢xyphmﬂoxg@l,acet ic acid;

(4- (aéptyél Ceo;-é%ﬁ g[gﬁﬂ%)-gsaw‘fo‘m% ﬁa?%%;{;g%ésﬁ?nzoﬁnané 49 p1peu'&&n 1’—y1)

2-hyBickiodribid) presRE PRKkicaud phenoxy) acet i ¢ aci o

5- chl
(- i oo (DR éSaﬂgozogl'I? BiT seirold hepze iy, 4-piperidin]-

' J bonyl ] ph
DAL Sl AL GRELI o o) car bory! pheroy)
{2- CMbﬁo{[{mﬂZ&hw&m%H—spﬂqﬂ il frenzadimah-204'-plperiding-1'-y1)-2-

hydro%a@{rmﬁfﬁ g}gérgépeéﬁ%}e%lo (et avham nohcarhomyl 1 phenoxy} -2

2- {2&@2&%@5@2@ 3{—{r5(é<%|?fc§rlbnl]3HG§f sp;alogr _Senbtufin2t 4'SRbdriid = g1 20f
hydrRgareloKs 1[11@9&95}1am1r{0Q@Ib?@vﬂsh@a%ﬁo%-wihy&mqnﬁwéky}
(o IR o2y 195 Pyl gl

hydroyshiropytjorep g {dimythylasifd)cirbetytiphenvipoetar &sody | | phenoxy

2 e B TR o e gl st o A iy Bk
hydﬂok ol%llfb?dg} B[ o %iylghnﬁo M&Bo%d]gh;ngﬁ%};ibr?/ertr}g][:)rlog?r;]ow acnli]
- caﬁx 5y &sbﬁémg@mﬁ%m[a-begzofqrgn@ﬂ Hinsagn1 5127

hyd:%&%)%@y‘lﬁ s'gélc{g 3§§ 9—|th ?gﬂlms fd = -_y))ﬁrl_a%r{yl}phenogy)acetlc acid;
2- {%@mbmxwi(@wwm&l})fm'ﬂmﬂﬂrq[mﬂmmﬁ)rmﬂﬂbmbﬂ@hkh‘@ﬁk?*
hydr{)gg{/l{]rg]tg;g%xg g"}f a%%io? lronyf]%henoxﬂ ?—methylpropanom acid,

2- {2@&6{&&«?@@5&@&5 I'Hl m&plfb[nbeﬂzoﬁhan-zit-plpendm] 1'-yl)-2-

dr ox oxy}-4-[(di nmet hyl am no) car bonyl ] phenoxy
hydnoéym@pyﬁﬁquf% ﬁeﬁ( @rq[;l((gq)gar bepydiph enoxyg-2—methy1¥propano1c ac1d} and

2-[5-{[(2S)-3-(7-tert-Butyl-5-chloro-1"H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy}-2-chloro-4-(methylcarbamoyl)phenoxy]-2-methylpropanoic acid,

or a pharmaceutically acceptable salt thereof.

It will be appreciated also that the compounds of formula (I) and salts thereof may exist as
zwitterions (internal salts). Accordingly, the representation of formula (I) and the examples

of the present invention also covers these zwitterionic forms.

The compounds of formula (I) and pharmaceutically acceptable salts thereof may exist in
solvated, for example hydrated, as well as unsolvated forms, and the present invention

encompasses all such forms.
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2-[5-{[(2S)-3-(7-tert-Butyl-5-chl oro-|

WO 26d8Blb789i ro[ | - benzof uran-2 34' - pi peri di n] - r - p&)/SE2007/000694

hydr oxypr opyl ] oxy} - 2-chl or o- 4- ( net hyl car banoyl ) phenoxy

] - 2- net hyl propanoi ¢ acid, or a pharmaceutically

acceptable salt thereof. It will be appreciated al so

that the conpounds of formya (1) and salts thereof

may exist as zwitterions (internal salts).

Accordingly, the representation of formula (1) and the

exanpl es of the present invention also covers these

zwitterionic forns. The conpounds of fornula (I) and
Compherdyaf urtniute(l) gboacmepbabbmeeged tos iHaansehiticully aeceptableisalt

therdp ety s e b & P SEED o BabdRee, Bt
sulfph@feEoeta@d TR RhSe, Bbnate] "Mxﬁra(té heﬁﬁ@fﬁﬁra@ﬁﬁ@at@ QR4 & d

to a phar maceuti cal |y accept abl e salt thereof,
malagteetagiFadd Ciiradmh oxelpig, @g@fpgqednetbg}eﬁulgl@mteag-tcg‘uenesulphonate
[
bengéﬂg%gyﬁgﬂa?%gﬁ)%}l%&ﬁ%ggﬁéé%%aﬁﬁthaﬁpﬁmg mﬁggéﬂfsx?é%ﬁ‘ff&xa e, nitric
acidf US-aaptshalelcedisulptiorate -k platenlphants, atertateior ghﬂte&nate
oxal at e, xi nafoate, nethanesul phonat e,
j ?-tol uenesul phonat e, benzenesul phonat e,
The PR BRS HcRl¥e Basie adBtifadint hahel 88 vikhe Rt salt for example sodium
mesytil enesul fonate, nitric acid,
or patassiuyngsite +al alepding pasth piehuteor @cawle@@@élun pheaghesium salts, a
I
sgtg(gfrtﬁétgf s%lt% P ﬁﬁ@ﬁtaﬁ an «lﬂ'gffrﬁ@]%n%g?lg Fdr,s a%u#gl? g?gﬁ‘ bE

1 on sats suchn as an

- trietieptamink adisthyliaonneg moppdbtiss Mrmeﬁxglmmﬁdim Mek}g/ﬂpipmicﬁmt h

pivef P iapeb i AR A TN A Ghothegh et

or ardiioREids fbrlexhiBple @ it r@rdnHal t Of t ri e.t hyl am ne,
di et hyl arni ne, norpholine, iV-nethyl piperidine,
JV- et hyl pi peri di ne, piperazine, procaine,

A p}%}xg:?&ﬁﬂéaﬂﬂ" @eipta!b}é saflla G Wﬁ%& ﬂ%f&ﬁgﬂ saf ﬁ%ﬁﬁ%‘dm& 0fms, One

m noet or am no aci or exa ysi’ne of
embadigieni miatesAo phampacduf tleahlentian ceppamdevisd i imkwitterionic
fo i ncludes internal salt (zwitterionic) fornms. One

Ménbodi ment rel ates to a conpound of the invention
conpound which is in zwitterionic forns.

In another embodiment, the compounds of the invention are selected from
(4-(acetylamino)-2-chloro-5-4{[(2S)-3-(5-fluoro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-
1'-yD)-2-hydroxypropylloxy}phenoxy)acetic acid, hydrochloride;
2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyljoxy}-4-[(methylamino)carbonyl]phenoxy } -2-methylpropanoic acid sodium
hydroxide;

2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'"-piperidin]-1'-yl)-2-
hydroxypropylJoxy}-4-[(dimethylamino)carbonyljphenoxy} -2-methylpropanoic acid
hydrochloride;

2-{2-Chloro-5-{[(2S)-3-(5-chloro-1'H,3H-spirof 1-benzofuran-2,4'-piperidin]}-1'-y1)-2-
hydroxypropyljoxy}-4-[(dimethylamino)carbonyl]phenoxy} -2-methyl-propanoic acid

trifluoracetate;
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I n anot her enbodi nent, the conpounds of the invention
are selected from

woO2e(saaetsy | am no) - 2- chl or o-5-{[ (2S) - 3- (5- f | uor BETHEBIHK /000694

pi ro[ | - benzof uran-2, 4" - pi peridin]-
r-yl)-2-hydroxypropyl ] oxy}phenoxy)acetic acid,
hydrochl ori de; 2-{2-Chloro-2& {[(2S)-3-(5-chloro-
1H, 3Hspiro[| -benzofuran-2,4'-piperidin]- 1'-yl)-2-
hydr oxypr opyl ] oxy} -4-[(nmnethyl am no)car bonyl ] phenoxy}
2- {2 LHsb I3y {[(ISH3a3adhtora Qi 3 Hag o By gefavan o4 -paperidin]-1'-y1)-2-
Cfer-ChI or.o- 5- {E(ZS%-S-(S-CFLI or?- 1H,)§H—spi rofl ..
hy Wﬂpﬁf}-‘% 1m<i§ ﬁé@i@bﬁf Hon, lplwn?)g -2-methyl-propanoic acid p-
1Dhgﬁgﬂﬁmwgfopyljoxy }-4-[ (di met hyl am no) car bonyl ] phenoxy
}-2-met hyl propanoi ¢ acid hydrochl ori de;
2-{2-QlporGit (F-G-SUgrp(1XEP H3spirs [ lebangefyran-2,4'-piperidin]-1'-yl)-2-

by RS0 QR Aichetbols AbREL ShidhfMphids acid
triffuofecktard} @t hyl ami no) car bonyl ] phenoxy} .
LTI C e R e
hy @bk éﬂyﬂbkyp}b?—'aﬁl%fd!ﬁQﬂé%yﬁaﬂbaﬁbﬂ%ﬂe%ﬂh-'2r-rh¥tlh%/1'p?6panoic acid
hydroxyrr opyl ] oxy} :
trifluprdagcefataet hyl ami no) car bonyl ] phenoxy}
- 2- et hyl - propanoi ¢ aci d ptol uensul f onat e;
2-{2-Chloro-5-{3-(5-chloro-rH, 3Hs
‘Onre] iemtbbdlirrbﬁirbzfmllﬁaﬁmaﬁitﬁz%lam ﬂﬂ-i{ﬁ-:(]h]o_rds-s Y[12823-(5 Ic]hlc>|rc_>-1'H,3H-
) roxyrropyl]oxy}-4-[(di et am no) car hon i enox
A e B 1 A
[(n?Hetl{ﬁn{'p&)%ﬁo@lfpﬁeﬁ&@'}:za%tﬁ%pﬁ) hbiorQa!

spiro[ | -"benzof uran-2,4"-pi reridin]-r-yl)-2-

hydr oxyrropyl ] oxy} - 2-chl or o- 4- (net hyl car banoyl ) phenoxy
T I TSR
forgr th 2+HidH iOCﬂrt&-th{zéiﬁéml&-}(aﬁdlem 111?:& mrotestdd3Thipiiy effithportance, not
on@)efg}zﬁ? &1?: )é?gx_ﬁé{ ‘?f?‘f-v g):ﬁgﬁt%;ng{x; %W%%#ﬁ%—é@éd&%@%%t&%g }Jrocess, but
alsb TrdrdMRE Paih%maﬂ 8F §ub8&ubnt thahulddeurd Of PRAkBAdeBACA Forffulifions
conpositions, It is inportant for the drug substance
comprigieg thp agtive compound.
Further, in the manufacture of drug compositions, it is important that a reliable,
reproducible and constant plasma concentration profile of drug is provided following
administration to a patient.
Furthermore, some crystalline forms may be more suitable for certain ways of
administration e.g. inhalation, than others. Also the dosing profile of some crystalline
forms may differ from others.
Chemical stability, solid state stability, and “shelf life” of the active ingredients are also

very important factors. The drug substance, and compositions containing it, should

preferably be capable of being effectively stored over appreciable periods of time, without
exhibiting a significant change in the active component’s physico-chemical characteristics
(e.g. its chemical composition, density, hygroscopicity and solubility). Moreover, it is also

important to be able to provide drug in a form, which is as chemically pure as possible.
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formin which it can be conveniently handl ed and

wo RPe8Rsed. This is of inportance, not only ML/ 000694
poi nt of view of obtaining a conmercially-viable
manuf acturi ng process, but also fromthe point of view
of subsequent nmanufacture of pharmaceutica
formul ati ons conprising th& active conpound. Further,
in the manufacture of drug conpositions, it is
important that a reliable, reproducible and constant

The fﬁlli}ﬂ?‘ch@ermm@igmppﬁtihﬁﬁhﬂy@ﬁichl&iy, iffa dttgigar 15e AW dbedned in a
ol lowng adm nnistratiop to patient. Furthernore,
stable dpEn, SPaPAsAY IS AR 59&9—2 Hilaiagss ey Q%P@Q?c{aen terms of ease
&l R i8461F fiabkhhBRc&ital d i8bhOBad 4 RBR
thﬁﬁﬁégé?ﬁ%J olﬁﬁg'dosiﬁg p?bfilg ofaséﬂgﬁ%?gg?alline
reliablgrspkibildy prdifitef er from ot hers. Chemical stability,

solJ d. te.st.abijl.i . lif e of e B
o o AR b, B
subsgtisityamee crystalline Gsrpos tat teast 400hdrastailling at teastSOWdrdstalline, at

preferably be capable of being effectively stored over
leastag&gu ggftg@p@, aﬁgqaftggs)o gystixlill%?r e%ilqaﬁ‘roiﬁ)( o grypiaing; Q@/sgallnnty can
be etintHild b QRbeRRBRNGE Ay aiiiR iR EHhRpBONeNt '

physi co-chem cal characteristics (e.g. its chemca
conposition, density, hygroscopicity and solubility).

[ oaed b 1S @ ' rt e o vide.

I ol Oy Bl BERE Al TR AL B0 Bkl
fronp4ss,i J0Mg .60%e 768%| 80% dr PEXo30 NS 6% 29596,88Pa 0%t dra 0%

typically, if a drug can be readily obtained in a
Crys?%/lg"ﬁl e form such as a stable crystalline form

advant ages may be provided, in terns of ease of

handl i ng, ease of preparation of suitable o
It showld beraeed that sthechposnandsndifirentian geaks nre exprassad| herein (in

sol i it rofile. 1n an enbodi pent t i nvent.i on
ot bttt S i e W Bl Teg RlasdspeirHeia Bl
chaptatabaRdy @ttt UIESTORY Bt add th@Bnft€d Shas BhardiacdRastorffition.

crystalline, at |east 50%crystalline, at |east 60%

X-Ray Diffraetiqn, genegpl Tesasi4 17 obpised detas Phararagerein, 20&esh Reduoslle,

S Gatal el b e oo b

One embodiment of the invention relates to the compound 2- {2-Chloro-5-{[(2S)-3-(5-
chloro-1'H,3H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-yl)-2-hydroxypropyljoxy}-4-
[(methylamino)carbonyl]phenoxy} -2-methylpropanoic acid,

which exhibits at least the following characteristic X-ray powder diffraction peaks
(expressed in degrees 26) (Form A):

(1) 5.1,10.2 and 12.9, or

) 5.1,8.9and 13.2, or

(3) 89,10.2,12.9,15.1,17.0 and 21.2 or

4) 5.1,89,10.2, 14.6,15.4,21.2 and 25.8 or

(5) 5.1,8.9,10.2,12.6,14.6,15.1 and 17.0 or

(6) 5.1,10.2,12.6,13.2,14.6,15.1,17.0,17.9,21.2 and 21.8 or

(7) 5.1,8.9,10.2, 12.6, 13.2, 14.6, 14.9, 16.4, 19.2,21.8 and 27.1 or
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I n anot her enbodi nent of the invention, the conpound

of formula (1) or salt thereof is from40% 50% 60%
w3Q0s/08085 or 90% to 95% 96% 97% 98% 99% or PEDRBR007/000694

crystalline. It should be noted that where X-ray

powder diffraction peaks are expressed herein (in

degrees 2Q, the margin of Bfror is consistent wth

the United States Pharmacopei a general chapter on

X-ray diffraction (USP941) - see the United States
(8)Phay sreciore i1 2.6CoN9,e3td, 00.6, XK. Retys. 1D 5.1y 86411019, 162 E).@121.8 and

est <941>. United States Pharnmacopeia, 25th ed.

25. ckville, MD: United States Pharnacopei al Convention;
2002: 2088-2089). One enbodi nent of the invention
relates to the conpound 2-{2-Chloro-5-{[(2S)-3-(5-
Angtheipenghddiment of the invention relates to the compound 2-{2-Chloro-5-{[(2S)-3-(5-

f 2. 4.
culf AP RSB AT Bl PSE Lty
[(ndeth3damihb)yhrpopphen oy pohHlethWptopansix Btibi t s at | east the
foll %dn% characteristic X-ra owder dlffractlon
thﬁgi%g s d?aé%@ééollqwa%@b%éer@ %@% PRYAg: diffreption peaks
d 13. 2, 3) 8.9,
(ex%o. d%g %ges%g)?“%@)o and 51, 2a2r (4) 5. 1 2(3 29 10. 2,
(114.568.9 afd W.8.2%. 2 and 25.8 or (5) 5.1, 8.9, 10.2, 12.6,
14.6, .15 d 17.0 6) 5.1, 10.2, 12.6, 13.2,
(2)1%.565?-61%‘1&9@”1’? 0 179, (2)1 2 and 21.8 or (7) 5.1, 8.9,

(3)19528.9.12.612 33148 aﬂ&llﬁé 0114 9, 16.4, 19.2, 21.8 and
2 12.6, 12.9. 13.2. 14.6,

27.1 or]‘%8gl. 51, 8.9,
(4)18.698.9,112.5 1395197, 1§65841d BB@ 10.2 20.0 21.8 and

2 t t | ates t
OZR s RS RO, Gh s ber o elates o

(6)H?rSJ—8 %pllOrﬁo[l]Z SbENY,drE, 45.7, 17.6, 18.8 and 20.0 or

1243 86 P AT 9 8145 Us)y %é.B,y £ R 2R% 8% 6 ha 212,

A further embodiment of the invention relates to the compound 2-{2-Chloro-5-{[(2S)-3-(5-
chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropyl]oxy} -4-
[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid,

which exhibits at least the following characteristic X-ray powder diffraction peaks
(expressed in degrees 20) (Form F):

(1) 7.5,9.2 and 10.7, or

(2) 7.5,89and 11.1, or

(3) 7.5,89,9.2,11.1,12.2 and 16.3 or

(4) 8.9,9.2,10.7,11.1,11.7,12.2 and 15.1 or

) 75,89,9.2,10.7,11.7,12.2,13.8,15.1, 16.7 and 18.5 or

(6) 7.5,89,92,11.1,11.9,13.8,15.1,16.3, 17.8, 18.3, 18.7 and 20.9 or

(7) 75,89,9.2,10.7,11.1,11.7,12.2, 13.8, 15.1,18.3, 18.7, 19.7, 21.4, 22.3 and 24.0 or
(8) 7.5,92,10.7,11.7,11.9,12.2,13.8, 15.1, 16.3, 16.7, 17.8, 18.3, 19.2, 19.7, 20.9, 21.4
and 22.3.
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[ (et hyl am no) car bonyl ] phenoxy } - 2- net hyl propanoi c

acid, which exhibits at |east the foll ow ng
wohersaae®si stic X-ray powder diffracti on peaksSPCT/SE2007/000694

(expressed in degrees 2Q (FormC): (1) 4.5, 8.9 and

12.8, or (2) 4.5, 8.6 and 10.6, or (3) 4.5, 8.9, 10.6,

12.8, 14.8 and 17.6 or (4) 8.6, 8.9, 12.8, 13.9, 15.7,

16.6 and 18.8 or (5) 4.5, §:6, 8.9, 10.6, 13.9, 15.7,

16.0, 16.6 and 17.9 or (6) 4.5, 8.9, 10.6, 12.8, 13.9,

Ond it ip i gErcarlli o oynd o banipg s -

chlaﬂa-19H,aﬂokp2rb[12benéoﬁ;wntmrpi@mﬁqimniz-lgfdr&d?grdpw@;@t}L4on
-relates to, the conpound 2-{2-Chloro-5-{[(2S)-3-(5-
[(mgthysimano)garhprylpRenoxy] P -RBAPEPANNGHIS, 4" - pi peri di n] - |
e o R DA iebteriic Xorgy povs iffraction pere
(expresseld inMidgrdes @@N(Foirh &)at | east the foll owi ng
characteristjc X-ray powder diffraction peaks
ah%ipﬁe?s 5 %Hegrees 2Q (FormF): (1) 7.5, 9.2 and
2)198%.7 4d {2),0f- 5. 8.9 and 11.1, or (3) 7.5, 8.9, 9.2,
11.1, 12.2.and 16.3 or (4) 8.9, 9.2, 10.7, 11.1, 11.7,
(3)127.213ahd4$51536.07 (@Y 2350 8.9, 9.2, 10.7, 11.7, 12.2,

@ fe i gem 1R b 2R 086 (D) 15 80 o S s er

(5) (43, 971,53.8195, B.€,1680nd 19Tkr1, 11.7, 12.2, 13.8, 15.1,
. , e 4 . 2 or (8) 7.5, 9.2,

(5)1%7’31,2-2}i?-;’: 1‘%%’@;6@%.321,9-%?02”;323?&&%&%, 16.7, 17.8,

(1) 18733.71.94 3, 1518, 16.3,29.7220.21D0%, 21.4,23.1 and 25.5 or

(8) 4.8,9.7,12.2,13.7,15.4,16.3,17.1, 19.4, 19.7, 20.3, 20.8, 21.4, 23.1 and 25.5.

Another embodiment of the invention relates to the compound 2-{2-Chloro-5-{[(2S)-3-(5-
chloro-1'H,3H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-y1)-2-hydroxypropyl]oxy }-4-
[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid hydrochloride,

which exhibits at least the following characteristic X-ray powder diffraction peaks
(expressed in degrees 20):

(1) 7.6,7.9,20.6,21.3,22.9 and 23.8 or

(2) 9.7,13.7,14.5,16.2, 164, 19.6,20.6,21.3,22.4,22.9 and 23.8 or

(3) 55,76,79,13.4,14.5,152,15.9,16.2, 16.4, 19.6,20.6, 21.3, 22.4, 22.9 and 23.8.

A further embodiment of the invention relates to the compound 2-{2-Chloro-5-{[(2S)-3-(5-
chloro-1"H,3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-hydroxypropyl]oxy} -4~
[(methylamino)carbonyl]phenoxy} -2-methylpropanoic acid sodium hydroxide,

which exhibits at least the following characteristic X-ray powder diffraction peaks
(expressed in degrees 20):

(1) 7.6,8.6 and 18.4 or

(2) 5.6,7.6,8.6,13.1,17.0 and 18.4.
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and 22.3. One enbodi nent of the invention relates to

wo 2d08@100681pound 2- { 2- Chl oro-5-{[ (2S) - 3- ( 5- PCT/SE2007/000694
chl oro-rH, 3Hspiro[ | -benzofuran-2,4' -piperidin]-r-yl)-
2- hydr oxypr opyl ] oxy} - 4-
[ (et hyl am no) car bonyl ] phenoxy} - 2-net hyl propanoi c
acid, which exhibits at least the foll ow ng
characteristic X-ray powder diffraction peaks
(expressed in degrees 2Q (FormG: (1) 4.8, 12 2 and

ol roofind e Bt shis bl ool 91

(5- chlégo-’é'l'H %rﬁlromgbe%g@ﬁ?fhnw Diperid{1 ﬂ)&;—hjy@r&ypﬂ)'ﬂzﬂj%xy} 4-5,

[(me%ngagﬁno})gérgon%g]@hgloxgb%gnetgzﬂp@p ] g havdqlg m%(—rgy powder

dlfﬁé.]c%ox? }Z)atgeiln @bst]aﬁ‘ﬂﬁll 8 S';?me ésgcha% sh@x@n & Flé&fg t% allg 323 1
17 1, 19.4, 19 7, 20. 3 "o, 8' T 4 23.1 and 25. 5.

Procailot her enbodi ment of the invention relates to the
corrpound 2- {2-Chloro-5- {[(2S)-3-(5-

Comptinds of the lpre3&htSpientiph edrﬁimépamirby&oétes piipel drelbidlogouy to

thosi%%é?éﬁ%@%%l ] phenoxy }-2-met hyl propanoi ¢

acid hydrochl oride, which exhibits at |east the
follow ng characteristic X-r powder diffraction
The presgrbingentipnduslest providps grr@@c@sszéy the pgeppratios of 7 cgnp@od@f

e S b bl

com;ﬁ1s€s,76 79 13.4, 14.5, 15.2, 159 16. 2, 16.
5 21.3, 22.4,.22.9 and rther
@ FHEBR, R st ﬁr@uwswgaﬁomgp G toanlnl conpound
2-{2-Chl oro-5-{[(2S) - ghl or0- |
H, 3H spiro[ | - benzof ur " Mpi peud di n] -r-yl)-2-hydrox
ypropyl]oxy} - 4- R

(I
where R'is as defined in compounds of formula (I), with a compound of formula (I1I)

10 r*
B
o}
RY__0
D
)
where R*, R®, R®, R” and R?° are as defined in compounds of formula (I), or a protected

derivative thereof, and RMis carboxy or a protected derivative thereof; or

(b) where R?is a hydroxyl group, reacting a compound of formula (IV)

0]
° _){
N
R R®

(V)
where R'and R' are as defined in compounds of formula (T), with a compound of formula

W)
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[ (et hyl am no) car bonyl ] phenoxy} - 2-net hyl propanoi c

wo 2068/Ho%9di um hydr oxi de, which exhibits at | eagl/skBf7/000694
foll owi ng characteristic X-ray powder diffraction
peaks (expressed in degrees 2Q : (1) 7.6, 8.6 and
18.4 or (2) 5.6, 7.6, 8.6, 13.1, 17.0 and 18. 4. Anot her
enbodi nent relates to the gubstantially pure conpound
2-{2-Chloro-5-{[(2S) - 3-
(5-chloro-rH, 3Hspiro[ | -benzofuran-2,4' -piperidin]-r-y
| ) - 2- hydr oxypr opyl ] oxy} - 4- g#
[ (et hyl am no) car bonyl ] phenloxy} - 2- net hyl pr opanoi ¢ aci d
havi ng an X-ray powderHe§ ction pattern
substantially the sane as t shown in Figure 1 to 9.
Process Conpounds of the gt invention can be
prepared by routes, mg%ch ye anal ogous to those
descri bed in WO2004/0 -~ The present invention
further provides a proBessrfor the preparation of a
conpound of fornmula (1) 8@ a pharmaceutically
acceptabl e salt thereof,‘’as defined above which

where RIpRT, #Eand RA)re\ah defnedIn bompounylels OfoYhulg (DR, the R8ShtOES a

. g conpound,,of formula (I11) ékb,mhere Rlis as defined
suitaplg begprdiRd ds erbexnaiPaotedtyd dtivelvetbeisab Gtind of
(c) fﬁgéﬂﬂél Pookdpbolidd ¥¥8FEuIERTH) as defifed abovl, Rvith 2 codFbuhd 8FRirmbila

(VD)
R*
o}
7 R®

R®
LL 0O
R”ﬁ<
R (VI)
wherein L' is a leaving group (such as a hydrqul group, p-toluenesulphonyloxy (tosylate)
or methylsulphonyloxy (mesylate)) RY, R>, R®, R” and R'° are as defined in compounds of
formula (I), and R* is carboxy or a protected derivative thereof, R® is R> as defined in

compounds of formula (I) or -O-P where P is a suitable protecting group,

(d) reacting a compound of formula (VII)

RS
° N"“/§>/E
10
R’ R

(Vi)
where R}, R? and R'” are as defined in compounds of formula (I), L? is a suitable leaving
group, such as halogen, in particular chlorine, with a compound of formula (V) as defined
above; in the presence of a suitable base,

(e) when R* represents a group -N(H)C(O)R", reacting a compound of formula (IX)
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10 .are as defined in conmpounds of formula (1), or a
protected derivative thereof, and R14 is carboxy or a
wonoisaatws derivative thereof; or (b) where R3PCT/SB2007/000694
hydr oxyl group, reacting a conpound of fornula (1V)
(1'V) where Rland R10 are as defined in conpounds of
formula (1), with a conmpoung of fornula (V)where R4,
R5, R6 and R7 are as defined in conmpounds of fornula
(1), in the presence of a suitable base, and R14 is
carboxy or a prepected ggrivative thereof: or (c)

a (V) wherein L1 is a

A g group (swth ag ydroxyl group,

p-t ol uenesul phonyl oxy Rate) or methyl sul phonyl oxy
(mesylate)) R4, R5R OoR7 and R10 are as defined in
conpoungg of formul gr &e), and R14 is carboxy or a
protected derivative thereof, R3' is R3 as defined in

wheem oS 16 RT aidm%ard ds)defifed iQcBmpb@ide oPfirtui Eindabt B
rotecting group, .(d) reacting a conpound of formula
carpay|of apyetpqtedwiarvativethersf,and R10 are as defined in

Witﬁgrgg%m(ﬁff%%gﬂg@geg, L2 is a suitable |eaving

group, suc in particular chlorine, with a

conpound of formula (V) g\g/ekf‘hed above; in the

presence of a suitable base} (e) when R4 represents a
group -N(HHC(OR 11, reactiRg a conpound of fornula
(I X)where R1,R3, R5, R6, R7 and R10 are as defined in
conpounds of fornula (1) a R14 is carboxy or a
protected derivative therest, with a conmpound of

whEREUsas (ind c¥RBE IR forguia$1)deid tiedh ieaviag prapissh as
of formula (1), and L3 is a |leaving group (such as
hydroxyl or halogen, for example chlorine);

(f) when R* represents a group —~CONR®R’, reacting a compound of formula (XI)

4

R W
o0 wﬁi
N
R1 R10 s
R0
(X1 R" R®
where R!, R, R%, RS, R” and R' are as defined in compounds of formula (I), R' is
carboxy or a protected derivative thereof and L*is a leaving group (such as hydroxy or
halogen, for example chlorine) with a compound of formula (XII)
HNR’R?  (XID
where R® and R® are as defined in compounds of formula (I);

(g) reacting a compound of formula (XIIT)

R3 R4
° N_/NO
1 R‘IO
R 5
H"O

(Xt
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hydroxyl or hal ogen, for exanple chlorine); (f) when
R4 represents a group -CONR 8RO, reacting a conpound
wohodsamenssa (X)) where R1, R3, R5, R6, R7 and RCO/SE2087/000694
as defined in conpounds of fornula (1), R14 is carboxy
or a protected derivative thereof and L4 is a | eaving
group (such as hydroxy or Ral ogen, for exanple
chlorine) with a conpound of fornmula (Xl 1) HNRBR9
(XI'l) where R8 and RO are as defined in conpounds of
whefré’Rm!% < RY: and d R aE@?sC&e‘fElgd & &%Iﬂaﬂl'rﬁlq)f%mf ! |vﬁth 2 compound
ére , 4, and are as deftined
of forombpo(I¥3 of fornula (I) MAth a conpound of fornula
(XIV) (XIV) where R6 d R7 are as defined in
conpounds of fornula is a | eavi ng group such
as hal ogen, in partlcul som ne, and R14 is carboxy
or a protected derlvatl ereof in the presence of a
sui tabl e base; and thereafter(x“f desired or
wheASREZRAR Vare GAIIALA h QiipRNgs & foﬂﬁﬂ@ §I§’ i3 t1§‘§lefa%h Q¥hiRGuch as
steps (1) converting a conpound 1)
halagion.dh pertictler brogiitief endeRY’ icemipzyod 2 @fowmdﬂﬁrla'a'é\re) thergpf ip the
rotecting groups; and (iii) formng a
1xangy§§€%H?ﬁ%gSFy acceptabl e salt of the conpound of
formula (1). As will be apparent to a person skilled

int en an S-enantionmer (i.e. C ds. with
andt’fhfée%teedﬁéqsa%]%rt%?ﬁsw ARG @%ec@rﬁl?ré OhHeHoeigg steps
@) c{&?i@ér@ﬂ%% @(Srhﬁ&fﬂﬁ dr fdrfnu >§W drsheada cﬁﬂf&eﬁt'&%ﬁ&)ﬁﬁﬁh M Bfnula (I);

Vi, and XI'lIl can have't
(ii) reémcéfmﬁnmr@tmimg@m@s;@d to ensure the confl gur ation

(iii) (1%)1)1111: E)ﬁérgneagedt1@al§}{1§cc%ﬂe'cgﬁg saif &ﬁh’ IF 8§ %? ufaa(}) t o

may *conveni 1N a sol vent:
an organi c sol vent such as an al cohol (e.g. net hanol

As \%11 l?et QJ%QI%lng toa peps% 1?1?1615 gnotﬂe grt \gfnanta%léJ gg‘a%%mmer 1.e. compounds

with the S configuration at the stereocentre with R? as hydroxy attached) is synthesised, the

imtermediates III, IV, VI, VI, IX, XTI and XTI can have the relevant S configuration to

ensure the configuration is maintained in the final product.

Processes (a) to (f) 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), THF or
cyanides (e.g. acetonitrile or butyronitrile) at a temperature of for example, 15°C or above

such as a temperature in the range from 20 to 120°C.

Process (b) typically requires the use of a base such as sodium hydride. Other suitable

bases may be used, for example lithium diisopropylamine or lithium hexamethyldisilazide.

In process (d), the choice of a suitable leaving group L? would be routine fora person
skilled in the art. A suitable leaving group may, for example, be formed by the reaction of
the compound of formula (XV)
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cyani des (e.g. acetonitrile or butyronitrile) at a

wo 208peest ure of, for exanple, 15C or above spclysER0®000694
tenperature in the range from20 to 12Q0C. Process (b)
typically requires the use of a base such as sodi um
hydri de. Ot her suitable bases may be used, for exanple
['ithiumdiisopropylam ne ok,lithium
hexamnet hyl di si |l azi de. I n process (d), the choice of a
suitable |l eaving group L2 would be routine for a
person skilled in the art. A suitable |eaving group
may, for exanple, b orgre reaction of the
compound of formul H R3 and R10 are
as defined in c f 1), with DEAD
(di ethyl azodi carboxyl ate) and Ph3P. However, the use
of other |eaving groups (&Y. Cd, Br, tosylate

oo L e SRt SR SIS o FRRTAEE ML ookl

roce
azodi@ehuixylate) bed Pis@. Hbwavdiaheusutlotias lwmggsoupﬂ(a:@rﬂl oBuatceylate

r cesjumcarbqnate, her roprl at e base
m'“@‘&?&‘ﬁsuién‘l‘@’ fqeﬂﬁﬁteéwwwsﬁ%/ms 4ts 1%06 1prl am ne or
|, 4- di azabi cycl o[ 2. 2. 2] octane (DABCO). It will be

appreC|ated by those skilled in the art that in the
Proggssdd berqusecess (2) hay pyrierdiirequinedhg ot e daseciuph daprdassiomal

carb a%J lecegﬁﬁlh:aﬁﬁ)ng@ r &%¥ lothep %ﬁrgé%%e bat% s&'ﬁ' as Qerg%g 4 %%’%/eis -

starting reag ents”or e compoun

ethyhme@brbpylhmnp oot eah&dbﬂnyclp[rzcmaodztammmﬂm}s Thus, the
preparation of the conpounds of formula (1) may

invol ve, at an appropriate stage, the renoval of one

It Wﬂlrbe'ﬁ@?@c@fe@‘b?%ds@ dkillE@iRSe arl BRIt B 188 pobbRs: Gnkb resent
deprotection of functional q@eups I'S describe

mvenmlb«tegm fvr@ct@l@)l@@unmu@ Fenartexh BYAreyor amdeg gr@upm the
]
surp e VST S LR LB o LR YLVl g

grovgsdlhigs, Gndvpreplirbison dﬂthegompduhésr afdfoemde (I XA Kvolvenst an
| e n the ?cesses of the invention, Rl4 nay be
eoDIGPRIIE St Bbaeovdl o GO o peotecting BHouDs.

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', 3rd edition, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience (1999). ‘

For example, in the processes of the invention, R™ may be COOP’, where P’ is a suitable
protecting group (e.g. methyl or ethyl). After the reaction, the ester can be hydrolysed to
afford the required acid functionality (or salt thereof). However, a person skilled in the art
would recognise that a carboxy group may be protected by other functional groups (other
than esters) which upon their removal, affords the required acid functionality (or salt
thereof).
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protecting group (e.g. nethyl or ethyl). After the

WO 20088€0769N, the ester can be hydrol ysed to af porgeio®000694
required acid functionality (or salt thereof).
However, a person skilled in the art woul d recogni se
that a carboxy group may be protected by other
functional groups (other than esters) which upon their
renoval , affords the required acid functionality (or
salt thereof). Conmpounds of formulae (11), (IV), (\AI),

conS g SR 0 SIS SRV,

comfnemmll‘g’m@l%dd)ﬁﬂ&%\)n iarthaityrahee (ih paiceidr £a8 W @20B1/003295) or
nown chn Intergedlates of forrmula (I11), (V),
may PVWEF R§st ‘m€%F?W5ﬁﬁ 849P%s thereof are novel and
conpri se an independent aspect of the invention. They

can generally be prepared using conventional nethods.
Interediogoisb dhmmoln (W0s s G410 G s amthat smhesb aoyalind

s def |

comfiff itboelfiny SPect PL Rt Hody BBl plnpegusine

conviehtisrabingthaddd R14 i s carboxy or a protected derivative
thereof, or a salt thereof. Another enbodi nment rel ates
to a conmpound of formula (V) (V) where R4, R5, R6 and

‘One %b@dlﬁleﬁﬁreﬁ@és'té‘ﬁgorhgo&grﬂ?@&%% @ﬁ)Rlor mula (1), in the
presence of a suitable base and 4 is carboxy or a
protected derivative thergof. Rfurther enmbodinent
relates to a conpoundlqf/formulp (Vl)wherein L 1 is a
| eavi ng group, R4, R5] 7 Rr-and, RLO are as defi ned
in conpounds of formula (1), s carboxy or a
protected derivative thereof, R IR R3 are as defined
i n conpounds of fdihul a (hy4or 50O P where Pis a
protecting group, or a salt,Pkereof. Yet another
enbodi ment relates to a coﬁpouﬁa of forrmula (IX) where

Wherlg 1%4’, R{%’SF’N ind R are as defined in compounds of formula (I), or a protected

derivative thereof, and R' is carboxy or a protected derivative thereof, or a salt thereof,

Another embodiment relates to a compound of formula (V)

R4
HO
R5
R''_ O
7
R NRo

V)
where R*, R®, R® and R” are as defined in compounds of formula (I), in the presence of a

suitable base, and R is carboxy or a protected derivative thereof.

A further embodiment relates to a compound of formula (V1)
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R>5, tR5t R>7 and R'10 are as defined in conmpounds

wo 2@B/0fwossrul a (1) and R 14 is carboxy or a proP@€mSE®07/000694

derivative thereof, or a salt thereof. Yet a further
enbodi nent relates to a conmpound of fornula (XI) where
R1, R3, R5, R6, R7 and R10 are as defined in conpounds
of formula (1), Rl4 i s caypoxy or a protected
derivative thereof and L4 i s a |eaving group, or a
salt thereof. In particular however, conpounds of
formula (111) are suitably pgepared using routes,

whi ch invol ve nucl eoghilic ajomatic substitution
reactions (SnAr) . Eorlexampl exsconpounds of formul a
(I'11) may be prepareddro pounds of formula (XVI)
where R5 and R10 are as de edh i n conpounds of
formula (1), R4 is R4 as defined® n conpounds of
formula (1) or a nitroggroupsor amno group, Rx is
hydr oxy or a hydroxy prgtﬁg?gng group and Qis OH OP
(where P is an al cohol - pfot écting ¢vhup) or

‘ . XR7XR14) whe ‘ and,R14 are as.defined.i
Whergg(ri[pRg% V]&s)gf%wn%ﬁ&‘%?ﬁ Eggm? ?&%%&%ﬁﬁi @scoeﬂp%%m?ng

formﬁfaQBFRMLi@cdrB&iyU&% proted e ARt OS¥laE R DR Yleak BeAld in

mesylate as well as halo such as brom de. Suitable

compppafbiioprde 66 o fyPorkeupt iRkproketingigrone o gisalt thigesof.
activated diols of formula (XVI) can be transformed to
t he epoxi des upon treatnment with a base using standard

Yet anedien bigbeimeBueh@bkea edigaduind wé faauba®Es | ncl ude, but
are not limted to, potgssium carbonate, sodium

hydroxi de, potagsium \

and [ xi de. Where Qis a group OH
. i e sybsel ly converted to a group
R R6XR7TXRI4) whBre R6._R% and R14 are as defined in

conpounds of formyla (I
of formula (XIV) in
descri B®d above in R” R°

, by reaction with a conmpound
presence of a base as

where R', R?, R’, R®, R” and R'° are as defined in compounds of formula (I) and R* is

carboxy or a protected derivative thereof, or a salt thereof.

Yet a further embodiment relates to a compound of formula (XT)

4

o
R® -
R1 R1 0
5
R14 O
1) r” R

where R}, R?, R%, RS, R7 and R!? are as defined in compounds of formula (I), RMis

carboxy or a protected derivative thereof and L* is a leaving group, or a salt thereof.

In particular however, compounds of formula (III) are suitably prepared using routes,

which involve nucleophilic aromatic substitution reactions (SnAr).
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relation to process (g). Were R4 is nitro, it may be
wo 2083H6Rd to am no and subsequently acetyl at egdchReb®F /R4
group R4 using conventional chem cal methods.
Simlarly, where R4 is amno, it may be converted to a
group R4 by acetylation using conventional chem ca
met hods. Conpounds of formfla (XVI) are suitably
prepared by activation of a conmpound of formula
(XVE)where R4 and Q are as defined in conpounds of
For dxefmplel eorfipfvhds @fomiRia gl nfRY Ge dEpared febef coiggbuinds of formula
conpounds of fornula (1), for exanple by reaction with
XV compound of formula RxLd such as HBr or acetyl
brom de in acetic acidgorand bage (typically alkal
metal bases, including,] but noy limted to, potassium
car bonat e, sodlun1nydr ssi um hydr oxi de,
sodi um hydri de, s&d|un1 t ho and sodi um et hoxi de) .
Compounds of fornula (XVII) e erPrepared by
deprotection of a conpound of 'ornula (XVITT) (XVI11)
where R4 and Q are as dengoﬁd Bn conmpounds of fornula
(XVI), R5 and R10 are as ined in conpounds of
where ® il ' 4r} as dudeRibcoaqbutitoftfogailndy, Rt & R* bhdefird hon

whi ch both are attached form,a di ol
com&%\@%@f Oﬁa‘lﬂa E%aba NHIQETQUDOTHIYPRO W&?&tlﬁ ﬁiﬁ"zf@%‘%ﬂf& s
protéeﬁnggl%u &@Oﬁa@%hﬁfé@ﬁ%r&g%l&%ﬂoltﬂ?é%ctiﬂgsgr&?ﬂ‘éy al can

the correspongdin

OO Srders g RorGURL aanes drbiombdsomprmdsei: formaia
a I
s ieles SF R Tnk DB by B s R B St eyt
as wem td hateshichns bidrade Suitatde @&mspmmcﬁmgmups Isymtlhéesamty;l.
3rd edition, T.W Geene and PG M Wit z,
Wl ey-Interscience (1999). For exanple renoval of the

The 8ttRhteR RIS bRSLIHIRVD AR Ye aﬁns%r&fea&@&e Wb Gestfpofl treatment
catal ysed hydrol ysis using acids such as HCO , "acetic

with adiegp usieer dandendiediaisgies. fS@ﬁa@e alkpld mstal basas xbidariyé are not
limitb& 1?0, Bgta%lﬂﬁg cﬁﬁoxg?éf\@édu%% hth%mde, potassium hydroxide, sodium hydride,

sodium methoxide and sodium ethoxide.

Where Q is a group OH or OP it may be subsequently converted to a group
OC(R6)(R7)(R14) where R®, R” and R! are as defined in compounds of formula (I), by
reaction with a compound of formula (XIV) in the presence of a base as described above in
relation to process (g). Where R* is nitro, it may be reduced to amino and subsequently
acetylated to form a group R* using conventional chemical methods. Similarly, where RY
is amino, it may be converted to a group R* by acetylation using conventional chemical

methods.

Compounds of formula (XVI) are suitably prepared by activation of a compound.of
formula (XVII)
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give the 1,2 diol of formula (XVIl1).R15 and R16 may,
for exanple, each independently represent hydrogen or
wQ2eaddono766e. g. nmethyl or ethyl), or RL5 and R1BCT/SE2007/000694
together with the carbon atomto which they are both
attached may forma C4-7cycl oal kyl ring, nore
preferably a cycl opentyl or4cycl ohexyl ring.
Al ternatively, R15 nmay be hydrogen or nmethyl with R16
bei ng phenyl. Alternatively still, R15 may be hydrogen
or methyl wth R 16 bei pg 4- netdfoxyphenyl. In one
enbodi nent, R15 and gl—g)g/eobot nmet hyl . Conpounds of
formula (XVII1) whey 2\ TSNy , amno, NNHHC(OR 11
or N(H) C(O NR 8RO where RS, Rl are as defined
in conpounds of fornula (1) arel suRtably prepared by
reacting a conpound of formuladXi X) (XIX) where R5 is
as defined in conpounds ofXY®rnula (1), Qis as
P - f | 5] 10
R or g e e Heoo e L P & a8 & 354
defigeddn opprendR 1 forsmutes() &frienadple by cearpoumwits acbmponnrbiformula

6l and are _as defined i,n _conpounds..of.
RLY sl R e R s i R e s S TR B et bases
includidp aRdnétQinairdne, pordsiameiaoatte kotmahghetife, Notd&i®) R
11. O N( %O NR 8R9 as requjred using conventional
hydegxides SOMIABY fistes SodRim grefhoridg @ng souEaRHS)-of for mul a
(XVI11) may be prepared by reacting a conpound of
formula (XXl)where R5 is as defined in conpounds of
Corhmyundd of forola RV may bd pfaparsd biy deprotastiomelisa esimpfoundrof frmula
(X\ﬂliigl) and Qis OP where P is an al cohol -protecting
group or OC(R6) (R7) (R14) and where R4 R5, R6, R7 and
R14 are as defined in g@gnpou of gsormula (1)3with a
- conpound of fornmula (XXn) (XX P%
O R‘IB

RS
Q
(XVIII)
where R* and Q are as defined in compounds of formula (XVI), R’ and R™ are as defined
in compounds of formula (I), and R" and R'® together with thé carbon atom to which both

are attached form a 1,2 diol protecting group.

" The 1,2 diol protecting group formed by R* and R can be chosen such that its removal

can provide the corresponding 1,2 diol. 1,2 diol-protecting groups and methods for their
removal are well known in the art. For example, methods to effect deprotection of 1,2 diol-
protecting groups are outlined in 'Protective Groups in Organic Synthesis', 3rd edition,
T.W. Greene and P.G.M. Wutz, Wiley-Interscience (1999). For example removal of the
diol protecting group may be effected using acid catalysed hydrolysis using acids such as
HCI, acetic acid, para-toluene sulfonic acid or ion exchange resins such as Dowex 50, to
give the 1,2 diol of formula (XVII).



wherein R10 are as defined in conpounds of fornula

(I'), R15, R16 together with the carbon atomto which
woavds/aswsatt ached forma 1,2 diol protecting gCcosSp2@mdo0co4

L7 is a suitable | eaving group. Exanples of suitable

groups L7 include p-toluenesul phonyl oxy (tosyl ate) or

met hyl sul phonyl oxy (nesylatg). The reaction is

suitably carried out in a suitable solvent (such as,

but not limted to, DVF or acetonitrile) in the

RIPAATE iy O Eallt 'let %S’Jh%@egjét feni ﬁ??«%}r&%ﬂt hﬁ;ﬁfog&g& ELBLAR g

cesi ’m car nét e or
mebllryé bhgthyl) ios BYT amdyR ' o geder aitithahd mhumraﬁm tewhich tiegrare both

gy Pt 2io-C5- R BB G RSO IE01 L PRSP iR rine
Ammauva? e’ Ry b8 hdi® éaltta rﬁ&Mxﬁﬁﬁ{’é ReinRphény1. NAtePnatWE st111

1@5 chloro are SUIta %@ﬁ repared by reacting a conpound
R“opay by Wyfregenxxwetal withif cbeing 4imethexgphensbl e car boxyl i c
acid protecting group, like, but not limted to, a
nmet hyl or et hyl ester and Q is OP where Pis an

In ehecoitaidimpen R tndiR! gtreolnqlhmeﬂ@l:( R6) (R7) (R14) and where
R6, R7 and R14 are as defined in conpounds of formula
(1), with a hal ogenating agent, and thereafter,

Cohv\%@ﬁﬁcfs(?ﬁ@&iﬂummm RBeRTOUR nfERmidd) NRHIC @R 6 O) NR8RI

and are as defined in conpound$ of fornula

N(HP@(®)§&§R athee Ra lbg?@ﬁ& | 49 2néedied in epepneyadscd] formHatl) Ay
SRA 2 eith
suifnSportd Bfreacitl Aol O0ehlle L P01 v, The

hal ogenati on reacti on is suiN@ply effected at a
tenperature of, for exanpl e A 150€ or above such as a
tenperature in the range f D to 12Q0C. This may be
foll owed by transformatig COOP' to R4, where R4 is
as defined in corrpoundsRof formula (1) using standard
techni ques like, but not limMted to, reacting to am ne
in a suitable solvent at a tenperature of, for

exanpl e, 150C or above such(éx) a tenperature in the

oA O ARG SOBATL G s o

foromugp@INIY axnd Yfiochivdire o Xuoding svithef ¢omgabuad offarmiila X X)
conpounds (XVI1), (XVII |1)6 (XXI X) and ( XXX)

><R

\_ZLOH

(XX)

where R is as defined in compounds of formula (I), R" and R'® are as defined in

compounds of formula XVIII. Thereafter the nitro group may be reduced to amino and
acetylated to a group N(H)C(O)R'" or N(H)C(O)NR®R® as required using conventional

chemical methods.

Alternatively, compounds of formula (XVIII) may be prepared by reacting a compound of
formula (XXI)
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respectively. (XVIITI) (XXIX)(XXX) where R 11 ,t r>3, t
wo 2688076 , 10 , tL1la" ndA tlf2 are as def pOESERDDV@G694

Compounds (XVII1), (XVI11), (XIX) and (XX) are al so

known for exanple from WXR004/ 005295 or they can be

prepared using nethods anal ogous to those described in

that application, the contgnt of which is incorporated

herein by reference. Alternative process 1

2-{2-Chloro-5-{[(2S)-3-(5-chloro-I

H, 3Hspiro[ | -benzofuran-2 44 piperidin]-l"'-yl)-2-

hydr oxypr opyl ] oxy} -4-[ (netihyl am no) car bonyl ] phenoxy}

- 2- met hyl propanoi ¢ acido al so be prepared using an

alternative process as sh bel ow in schenes 1 to 3.

Schenme 1: Spiropiperidi ne esis salt- j KO Bu

DVBSO, DME Epoxy Pip Bocpip i done CuBr SMe,

Br onobenzene Piperidinol (XXXI) CMP Gignard 48% aq.

HBr / HOAC 00)

where R’ is as defined in compounds of formula (I), R* is as defined in compounds of

formula (XVI) and Q’is OP where P is an alcohol-protecting group or OC(R®(RT)(R™) and

where R, R®, RS, R7 and R are as defined in compounds of formula (I), with a compound
of formula (XXIT)

R

(XX
wherein R'? are as defined in compounds of formula (@), R, R together with the carbon
atom to which both are attached form a 1,2 diol protecting group and L7 is a suitable
leaving group. Examples of suitable groups L7 include p-toluenesulphonyloxy (tosylate) or
methylsulphonyloxy (mesylaté). The reaction is suitably carried out in a suitable solvent
(such as, but not limited to, DMF or acetonitrile) in the presence of a suitable base (such
as, but not limited to, cesium carbonate or a tertiary amine like N-ethyldiisopropylamine)
at a temperature of, for example, 15°C or above such as a temperature in the range from 20

to 120°C.

Compounds of formula (XXI) or (V) where R* is a group CONR®R® and R is halo such as
chloro are suitably prepared by reacting a compound of formula (XXV),

Oxg-Onpr

HO

o)



10

15

20

reflux Spirocycle. HBr One enbodi nent of the invention
wo 208loaé78$ t o the preparation of spiropiperidi PET/SE2007/000694
conprising the follow ng steps; h) reacting
bocpi peri done with trinethyl sul foxoniumiodide to form
an epoxy piperidine in the presence of a base, i)
reacting 2-Brono-4-chl oroasy sole with
i sopropyl magnesi um chloride to formthe aryl Gignard
reagent, which is then reacted with the epoxy
in whi a{‘)g %;galtsrlllﬁabl%cargcixn}hg %%gggt&gl %rodgr Jﬁléﬁh %WD qﬁ%uen%g to, an%thyl
or ethylds®eh raﬁch i2OP et R)i@tamarcosmpmqectpgrgr@um ocquzai‘)sm‘ﬁ) and

skid L e the ar ul d recogni t sol ve
whels R e }?15 fEh 40 aF AR RPRPO8 BF %%k?l)nwh b Saloetnsting
agent, I?aﬁd ﬁfe?éé?t@ls n@ﬁs@&{&hﬂﬂ of e SERBTEOAP’ 194! AR EDRRER° {hak R®

npy be used for the preparation of the Epoxy pip are,

and Buare po tefiriedin eapapoypdd oisalp@ioRx, KORX, where Rx is
Cl1-6 al kyl such as for exanple tert-butoxide. Suitable
sol vents that may be used for the preparation of the

SuitdEdokatogrinptirg #entl utch’(tll@tchloinﬁhﬁlfnggé@ts, lﬂderﬂﬁtt Imﬂ sditghoxCher
tert

SOggrEg}eegglgétg}r Lpagtglqg e ]tVﬁ9t| lgﬁﬁ% o Qﬁ&,@he&@{o genation reaction is
smta'bﬁj HRRRIIS Ee?rgJ bg & afngf%g F‘ﬂ’gor 2B3e H a?@te'ﬂﬁ)%panﬁrg n

process I Ag t I gnar eagent
r&‘xi:geefmsm 0 to mwad@hxb mayaxee”omm;vedl hymatnefdmnmonm‘rmmwas R‘if

Rv or Rv,6 2 ein Ry r res
whef IS %%%@wﬁfn@%?ﬂsso g JFing pign av%yﬁeow not
lhm@@Ed,Qéh%{1+g/tosa%ﬁé ol 1@ ey ddt a§é1£é!&x nIrQ Bf %&3&% le }15°C or
I sopr opylarnagnesi um chl ori Sui t Ie catalyst
aboveayclbhas asmgeiturd inehprange fsmiA0rto rm(k"i(hg the piperidi noI
i nclude but are not limted to copper (1) chloride,
copper (l) broni de, copper (I) brom de dinethyl
Compounds of formulae (V), (VI), IX) and (XI) may be prepared by reacting a con}pound

of formula (XIV) as defined above with compounds (XVII), (XVIII), (XXIX) and (XXX)

respectively.

HO

OH

(XVif)

(xvm)
R3 NH2
1 10
R R .
OH

(XXIX)
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sul phi de conpl ex, copper (I) iodide or copper (1)
wo o¥anhag. Suitable solvents that may be used plct/deB607/000694
process for making the piperidinol include but are not
limted to THF, 2-nethyltetrahydrofuran, diethyl
ether, tert-batyl nethyl ether, dinethoxyethane,
tol uene or hexanes. Scheme2® : G ycidyl ether synthesis
Protection Methyl Ester Chloro Phenol Chloro Diol OR
Ami de dycidyl Ether (XXXII11) (XXXV) where R may be
any substiruent providing an egter bungtion such as
for exanple C al kyl such as t hyl , e hyl, etc., Rwis
any suitabl e profeg foh v ou uch _asifor exanple PMB
and RS is as dgfiped conmpounds o roula (1). A
person skillRed im the art woul B rec
sol vent, bases and catal yst may be used in the process
accordlng to scheme 2. Suitable proté¥ting groups and
conditions for the|r>§§bllcat|on are described in

£ G ou stry', edited by
Whmﬁggy% %kg%ﬁ§‘ Y ?%%%ﬂ¥ r%%%ﬁ%%gggg]and "Protective
Goups in Organlc Synthesis', 3rd edition, T.W G eene
and P. i ley-| rsci.ence (1999 abl e
confide b S0P kBl OB el b o
WOL0RW08 39 b1 ﬂ&é?ﬁéaﬁ IRWrdparedMBink Redintsde al%lé%o@’s & dﬂ@ée dekéide@Gn
to cesium carbonat €, potaSS|un1carbona
that gphigafising {helcentsntpioyhichdie éncprnerated hersin bl Wfafﬁi“ﬁ?e
et hyl di i sopropyl am ne or sodium hydri de. Suitable

sol vents that nay be used in the process for making
AltetimdivepRocessl er where Rw is PMB include but are not

2 e P o e TR o b PPt 4 Resridindrh-y 2

hydrﬂf}tﬂtild’ﬂylt}ékﬁ‘iem[(rﬁ&hjl?l@lﬁﬁio)caﬁioﬂ?ﬂ]lﬁienokﬁollﬁ@ﬂ@[ﬁbpaﬁﬁfé acid may
acetonitri
also be prepared using an alternative process as shown below in schemes 1 to 3.

Scheme 1: Spiropiperidine synthesis salt
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Sui tabl e sol vents that may be used in the process for

meki ng the conpound of forrmula XXXII1 include but are
waabosioieicsed to THF, water, methanol, ethanol, PCT/SE2007/000694

i sopropanol, or mxtures thereof such as a water / THF

m xture. Suitable bases that nay be used for the

preparation of the conmpound2®f fornula XXXV are, but

not limted to cesium carbonate, potassium carbonate,

sodi um hydride or potassiumtert-butoxide. Suitable

sol vents thgﬁanayobe used in the process for mnaking

t he conpoun f #pf mokea XXYV/RcC but are not
yrom-ﬁ'-r'te é%@‘h rlle, t ol uene,

limted to

tetrahydr of yi; '6r NMP_ Anot her enbodi nent of the
i nvention r% es to t he prEEEVBP'on of the conpound
of formula conprising the foll ow ng steps; k)
reactin LErd er with methyllam ne to obtain the
conpoung%%af{y rmula XXXI'l'l, OR' Ester (XXXIH) where

R5, R and Rw ar defl ned s abqve, 1) reactilng t hg

Qb idpr wth an epoxif
E?ound i E §§§J{/
Rand R i s U*Efln '61

| vend AMukere R5
as aBsv artq,B,L@,el s hal ogen OH
Broaf@RMhere Ru = C al ky such as met fwyl et Riperidieql XXX)or
optionally substP’t"ﬁFéG"aa‘i‘yl such as phenyl, tosyl or
3-nitrophenyl. Suitable epoxides may be gl yqdi ydaq. HBrHOAC
nosyl ate, optically pure epichlorohydrin, gllyeidyl
tosyl ate, glycidyl benzenesul phonate or glyaidyl
nmesyl ate. Schenme 3: Conpound of fornula ID Ester

0,
R1

Spirocycle.HBr

One embodiment of the invention relates to the preparation of spiropiperidine comprising
the following steps;

h) reacting bocpiperidone with trimethylsulfoxonium iodide to form an epoxy piperidine in
the presence of a base,

i) reacting 2-Bromo-4-chloroanisole with isopropylmagnesium chloride to form the aryl
Grignard reagent, which is then reacted with the epoxy piperidine to form a piperidinol in
the presence of a catalyst, and

j) reacting piperidinol with hydrobromic acid to obtain spiropiperidine .

A person skilled in the art would recognise that solvents, bases, Grignard reagents and
catalysts may be used in the process according to scheme 1. |

Suitable bases that may be used for the preparation of the Epoxy pip are, but not limited to,
LiOR*, NaOR¥, KOR*, where R* is C;.¢ alkyl such as for example tert-butoxide.

Suitable solvents that may be used for the preparation of the Epoxy pip are, but not limited
to, dimethylsulphoxide, THF, diethyl ether, tert-butyl methyl ether, dimethoxyethane,
dimethylacetamide, NMP or toluene.
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ID where RL to R8, R, R are defined as above and Rp

wo 20®01pRshydrogen or any substituent providi NgcgRe8fbRBbH694

function such as for exanple C al kyl such as nethyl,
ethyl, etc.. Another enbodi nent of the invention
relates to the preparation of the conpounds of fornula
I D conprising the foll ow ng, st eps; Spi rocycl e ( XXXV)
(XXXVI'11) m treatnent of a solution of the

spiropi peridine HBr salt wth agueous anmmoni um

- ' to li ate. t : nd t.hep re in
sl ORE resBernt BRL AR 0 L B8 PSS P bt e it
reagemliv Bdﬁitegfe()]{c ilnfdwﬂdbllh)&rdimn liatied ta, anpﬁmmlbl I bﬁfdﬁmﬁlﬂ&}yMgR")or
v ,Conpoun or mu I pptionally as_ a salt, n
RN TR, FerSop0At 0Bl TOR HTPESSooA 4415t v gt B
optiGAlP SubktitubedShbRYl shth & @Héﬁaﬁﬁleeis&ﬁbﬂ/ﬁﬁﬁagn@siﬁlﬁ%g tHgeence

_of a base at an el evated tenperature, preferably at a
Su1tqtéqygﬁé¢lmtsjﬂlet iy Boused fothg procassdosmplsing tkewipgridinol include but

’m i . i+ h . ; t ol |
ste (i TREPIG JopRA(D Poblab B UHherpids Nopin Bt SRR
sulpkids eompilex eofer (B iddidy @gepperth) eyandgpound of fornul a

uld he reacted with _an aaléllﬂaronoqarboﬁ(%[ic

. XXV |
Sutahle e bL AR ESC Bt YERCT fee % dherRieerignch mghid but
are 1t lifdRe@teVAr SUmb@TRE AL o BuraDR RS Sfnkef, 'té?ﬁBﬁt%ﬂn%}"ll &her,
~ not be needed and the conpound of fornula ID woul d be

dimqtkexyethaep, éfleae opbexgfust nent . A person skilled in the
art woul d recogni se that sol vent, bases and reagents
may be used in the process according to schene 3.

Schefud 2: dHy@dydetherssyhthesis may be used in the process for
meki ng the conpound of formula XXXVII ingclude but are
Roy- 9N mited to amm®wi-Gh hydroxi de, Segi®®m hydr oxi de,

Ho PO §ssiu§€ roxbde, | sodi utlsar bopat el or pot gssi m
giar gonat €. CypH5SH

———

B —— e
RS  toluene RS
OMe OMe OH
Methyl Ester Chloro Phenol Chloro Diol
OsOR' O NHMe O~ NHMe
0
MeNHz, . 1, “, O
HO LG
HO solvent ?/\/ l/\/
———l- > 5
R® R®  solvent, base R
OR" OR" OR"
O-Rv Ester O-R¥ Amide Glycidyl Ether
Xxxxin) (XXXV)

where R' may be any substituent providing an ester function such as for example Cp.¢ alkyl
such as methyl, ethyl, etc., R" is any suitable protection group such as for example PMB
and R’ is as defined in compounds of formula (I).

A person skilled in the art would recognise that solvent, bases and catalyst may be used in
the process according to scheme 2.

Suitable protecting groups and conditions for their application are described in 'Protective
Groups in Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and
"Protective Groups in Organic Synthesis', 3rd edition, T.W. Greene and P.G.M. Wauts,
Wiley-Interscience (1999). '
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Sui tabl e sol vents that may be used in the process for

meki ng the conpound of formula XXXVII include but are
waoaboslomicsed to ethyl acetate, isopropyl acetaPeT/SE2007/000694

tol uene, THF, ethanol, nethanol or isopropanol. The

deprotection of protecting groups is described in

"Protective G-oups in Orgaglc Chem stry', edited by

J.WF. MOnie, Plenum Press*(1973) and 'Protective

Groups in Organic Synthesis', 3rd edition, T.W G eene

st e 2 e b 35 B SRR s PMB
mclﬁ@é‘&ﬁld&’éjn&flmﬁﬁﬂ PRIt RiaaYbdrate VB &\ drBoBiB1 jgncl ude

but are not limted to trifluoroacetic acid,” formc
Diagahigyclojg é0jundee{-¢netriefrirosis) @thyldumr@ylasum esbdium hydride.

Suuﬁﬁ 166 kst 'ﬂﬁﬂna u?e% #ﬁﬁwﬁ {%? \Rﬁa ?gﬁ%vvlhng R¥ is

e compound o ornu
PMBriotludtebub ate rat Bmited td dmhlbmdwﬂﬁn@@blheﬂe@h’%ﬂﬁ?nethylformamlde N-

e G T el S e i

SuifaBlelsyRentd tat AR bOAled|ih Eﬂetﬁgcefs@fo? %ﬁkﬁh@ﬂ?@é&ﬁiﬂﬁ (?of formula
g ot assi um car bonate or sodi um hydridée. Suitab

[ nshide buhere npglymises to &, iwatermethansd edimndlo rsompmg or
mixbf? ﬁéﬁfagfsuhf?%g le{q,ﬁté}l}tr}ﬁ{&mg limted to DVF, NWP,
et hanol, nmethano

_ or ‘i'sopropanol . Sui t abl e bases t hat
Suitablg boses s chaiy e tulmi for the @spafadivn ﬂ’a’eﬁe RGmbMerdaFRReaX BV
i nclude put are not ted to lithium

are O B Brted e T a0t B ey, SR B

pota@hﬁlﬁ[teﬂibh{s(ﬁ{d)é, sone ester groups, for exanple where Rp
is tert-butyl, can be deesterified with acid and

Suitgbliesalypais fia @é}’ Pmneed il isecesssion naksing rﬂm@om@oumsof formula
f TEA,
CSRREHA e AR D34, SR, Bl 5B,

DM§arWiPs that may be used in the process for maki ng
t he compound of fornmula ID include but are not |limted
to water, nethanol, ethanol, isopropanol or m xtures

Andiite eBOLABIEN0fABe QEntRNETRIS t AthWRFPhratio b @B bmPduali b e
formula XXXV comprising the following steps;
k) reacting O-R™ ester with methylamine to obtain the compound of formula XXXITI,

MeNH,,
solvent

O-Rv Ester (XXXH)

OsNHMe

where R®, R' and R¥ are defined as above,
1) reacting the compound of formula XXXIII with an epoxide to form the compound of
formula XXXV,

'e) NHMe o) NHMe
O,
HO %\/LG L~NO
—_—
r® base, solvent R®
ORr" OR"

(XXXIIL) (XXXV)
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Anot her enbodi nent of the invention relates to the
preparation of 2-{2-Chloro-5-{[(2S)-3- (5-chloro-
wa"2648BHb®Ppi ro[ | - benzof uran-2, 4" -piperidin]- PCT/SE2007/000694

1' -yl )-2-hydroxypropyl ] oxy} -4-

[ (met hyl ami no) car bonyl | phenoxy} - 2- net hyl propanoi ¢ acid
conprising the foll ow ng steps; (S)-Phenol TFA ma)
treatment of a solution of the spiropiperidine HBr
salt with aqueous amoni um hydroxide to |liberate the

g 3¢ sFRE i Dfinbd BLLGFE L 1 id MGt S0,18 Whero R Cygofio sueh
as thetbygll atbpl, etcq onbyitminallbsubkiitoted-afd si¢h( R pReBdA,(tbsyChi BniBdphenyl.

H5. - ' | - f -2, 4 . o . .

sutBis exBRioR et PE g oL RS gasioaly Pys egictlaraly i ik
I ' ' Ph | TFA

o e BB e T St o r o

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

- - t hyl am

Sc%édﬁﬁg@%ﬁgﬁ%éx%w&% hE/I( gfopgngimcngz:i d n-a) reacting

5-RC‘:hI oro-2- {[(2S)-3-(5-chket¥1'H 3Hsriro

[ -mn-z 4' - pilrgrighn] - 1'-
yl)- Vag.eay! ] oxy} - dr oxy-i V- net hyl benzami de
s;;IFL:c«(%e\%rth et hyh-2- brenoi sobut rate in a suitable

solvent in the Sence of a base at an el evated
tenperature, preferaply “#" a tenperature of 55 - 70 OC.
Subsequent |y, obt ai ned product is redissolved in

et hanol and treated with sol ution of sodium

hydr gxide, whereaf}erothveesol vent i, _eyvapor at ed,ancby e
t he rijesijdoy aat &d s iLh aguesasioranm m\ac feo
filtdred ter/ et hano en
filtdred. AlternativelV, Rafter reaction wth R

OH

et hyll-2- br onoi sobut yra 3 d de-esteri f{x&%)i on,
aqueous ci®®¥t acid is added and the solid filtered
ff, washed with water foll owed by ethanol, then

REL Br 0 NHM NrM
Q R R R QH ° A R! QH ° e
A0 ettt X A
. o] ©
o R’

5
base o R
RP
\O/u><0 H O,IS(O
R’ R
Ester )

ID

where R' to R®, R', RY are defined as above and R may be hydrogen or any substituent

providing an ester function such as for example Ci.¢ alkyl such as methyl, ethyl, etc..

Another embodiment of the invention relates to the preparation of the compounds of
formula ID comprising the following steps;
o, 1) solvent
4 o O A
o 2) deprotection 0 NN
Spirocycle R
OR¥ ‘ oH

POXXV) (XXXviily
m) treatment of a solution of the spiropiperidiné HBr salt with aqueous ammonium

Q)

hydroxide to liberate the free base and then reacting this with the compound of formula
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recrystallised fromethanol / NWP and then from

aqueous NMP. The first recrystallisation froman
webtbhmrad765 NMP m xture reduces the | evel of theCcT/SE2007/000694

pol ynmeric inpurity to a low | evel. The second

recrystallisation froma water / NVP m xture provides

the product in formA. Conggunds of fornmulae (XXXI) to

(XXXI X) and salts thereof are novel and conprise an

i ndependent aspect of the invention. One enbodi nent

XXK¥iabagide $OMReLINgwed b a¢iitlediotslobtahiBE Soffdound of formula
defined as in eonpounds of forrmula | Another

XXXNEMW@MHW@@ Iaaitﬂés to conpound
| i
) A B s R TR it ppme sarporgle g bt

solvAnifin rthdmeseacdnfdl aendt an@lea'ateé td:mmemcwrpppmférabily att(artﬂupcaamre of

R5 def i ned
55 ks P Gl BRH B T S WL § B RaSe FOIBWEd bF
1solz§£rc@ﬂy(iﬁlﬁat?onrh‘ﬂé \ﬁméd fstodenfret ho
ne

cyben2yl ox t hyl benzamni de. A further enbodi nent

In theeqaéq waere & es lssrqasuribe esmpawnehef forpode XXXV avalde reacted
wmﬂﬁf & B?o%&ﬁrb' Qﬁ&%ﬁ?@%&ﬁuﬂle go%éﬂttl hlathl: 896@8105\3@5 Base at Tn%

drogen or r ot rou
eleviateértﬁn;berat(wex}be{est)er@mmt)h ssroukh’m de nmlbd asd the esmp«mnd of formula

und f f.or IV, where R5 is defined as in
%EEWSE e&faf?ﬁ%%éi)%g((‘&xm V). One enbodi ment rel ates
A pél@o&ﬂéi]lp&uﬁ the art would recognise that solvent, bases and rea%ents may be used in
5- Chl or o- 4- (4- net hoxy- %enzyl oxy)-| V- net hyl

the proggss EC@X‘ﬂlﬂ&Fﬂ/ﬂlCh@ﬁ%%xy) benzami de. Anot her enbodi nent
Sul%ﬁlf:%?eg tl’glgmfa ggﬁ%&gﬁ he 3&0%9 Or rm'nﬁ]l&ﬁé%% coén‘ﬂ%‘iﬂl,ﬁd Beokfula
XXKydr ingede bt asyot $iniited bd anmooitiechyidoaxidy, sediym dydaxsla) t
potassium hydroxide, sodium carbonate or potassium carbonate.

Suitable solvents that may be used in the process for making the compound of formula
XXXVII include but are not limited to ethyl acetate, isopropyl acetate, toluene, THF,
ethanol, methanol or isopropanol.

The deprotection of protecting groups is described in Protective Groups in Organic
Chemistry', edited by J.W.F. McQOmie, Plenum Press (1973) and Protective Groups in
Organic Synthesis', 3rd edition, T.W. Greene and P.G.M. Wuts, Wiley-Interscience (1999).
Suitable acids that may be used in the process for making the compound of formula
XXXV where R¥ is PMB include but are not limited to trifluoroacetic acid, formic acid,
acetic acid or hydrochloric acid.

Suitable solvents that may be used in the process for making the compound of formula
XXXVIII where R” is PMB include but are not limited to DCM, toluene, fert-butyl methyl
ether or THF. '

Suitable bases that may be used in the process for making the ester include but are not
limited to cesium carbonate, potassium carbonate or sodium hydride.

Suitable solvents that may be used in the process for making the ester include but are not

limited to DMF, NMP, ethanol, methanol or isopropanol.
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thereof. A further enbodinment relates to a conpound of
wo 208iTHed XXXVI, where Rl and RS are defined @g1js2007/000694

compounds of fornula |Yet a further enbodi nent rel ates

to compound

5-Chl oro-2-{[(25)-3-(5-chl oro-3H spiro[ | benzof ur an-

2,4 -piperidin]-r-yl)-2-hygsoxypropyl ] oxy}-4-(p-nmethox

ybenzyl oxy)-iV - net hyl benzani de. Yet anot her

enbodi ment relates to a conmpound of formula XXXV

R D L R T

incheletbodaremot hmﬂéchttoehthtxm byivd de) domﬁmfhyﬁfﬁxhc& &Q%dl;dﬂm
and .R5 are defined.as in co ds of farnula
hydfPXf*ix%ﬁ%@ﬁswelmsmﬁ EF'SETE B AR 6 & s fer-butyl, Gan be de-

esteRA&d WK Bcid atd é\ﬁt@)l'e%mﬁéswﬁféh%é?f& used for making the compound of
-spiro[l-benzofuran-2

formplarld} ingsual capes gre JLFA, ﬁgm:ma@yb Reie a]ctgl;@r}hydrochlonc acid.
Su1tabll? %91‘9@23%&11! r%( ﬁ% 0% B nggé Q{gﬁegsﬁ thII &FMP %% oc%ﬁ%rr%%la ID

inclfderbntibra an;mmktbﬁoevd?ér methEi&)l,aa"tBaIﬂEﬁsdpmj)aﬂ@l drmmfw ehenets
formula | and Rp is as, defined hereinbefore

Suc@i%?’%?pg?faﬁvﬂﬁfé?f%aﬁﬁhﬁ?‘%%s are, but not linmted to,
al kyl (e.g. - alkyl), ether (e.g. nethoxynethyl,

tetrahydropyranyl ), optionally substituted aryl al ky
Another gmberimen of dhepiay entien Kstybieriky pieparadonsed 3 [2-§hloups- {HfZS) 3-

- c}§18fd“}‘t1ﬁ}£ gﬁ@él-b%k%@ﬁar?g%hgﬁ&lﬁ E&%‘{Jﬁe’-ﬁgéﬂ%ﬁggﬁflﬁﬁlﬁ

[(me@ry}mpmo}oarbOﬁ)d:}ptmh@w}t%mﬂhm;mbpimmtabw coidpyiking the following
o triethylsiiyl. Alternative process 2 A further

S'PY1 t ernati ve process for preparation of

2{2 Chl or o- 5- {[ (2@ \8we( 5- chl oro-1" H, 3Hspi r o] O NHMe

0 l\w z_al_n% pijperi an}Mel'ClWr o@prop\}rl ] ox

2) TFA
Splrocycle )

Cl

OPMB
(S)-Glycidy! Ether ' (S)-Phenol TFA

m-a) treatment of a solution of the spiropiperidine HBr salt with aqueous ammonium
hydroxide to liberate the free base and then reacting this with the glycidylether in a suitable
solvent followed by TFA treatment to obtain 5-chloro-2-{[(2S)-3-(5-chloro-1"H,3H-

spirof 1-benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropyljoxy}-4-hydroxy-N-
methylbenzamide, as its TFA salt,

(o) NH|
o oH QO NHMe EIO&B' NaOH, al oH Me
O EtOH/H,0 mCN\/\/o
O - -
TFA o CsCO, Q cl

OH DMF HO/U><O
(S)-Phenol TFA

2-{2-Chloro-5-{[(2S)-3~(5-chloro-1'H,3H-spiro
[1-benzofuran-2,4'-piperidin}-1'-yl)-
2-hydroxypropyljoxy}-4-[(methylamino)
carbonyl]phenoxy}-2-methylpropanoic acid

n-a) reacting 5-Chloro-2-{[(25)-3-(5-chloro-1"H,3 H-spiro[1-benzofuran-2,4"-piperidin]-1'-
yl)-2-hydroxypropyl]oxy}-4-hydroxy-N-methylbenzamide TFA with ethyl-2-

bromoisobutyrate in a suitable solvent in the presence of a base at an elevated temperature,
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[ (met hyl ami no) car bonyl | phenoxy} - 2- net hyl propanoi ¢ acid

is shown in schene 4. Through an earlier alkylation of
woOhersphens! i ¢ hydroxy group the protection /  PCT/SE2007/000694

deprotection steps can be avoi ded, making the overal

process two steps shorter than the process given in

Schenmes 1-3. Schene 4 wheresn Re and RJ are

i ndependently any substituent form ng an ester group

such as, but not limted, to Q- alkyl, optionally

prefeb%?} étta%lﬁger%}’é &9yl 709 subsE¥l 0 rthé?oat%%esd?ﬂ&% &n-

Anot’her enbodinent of the invention re o the -

redispadynsin etherelofudtrrated orifirselition of sediuh aydexide phasifieythe
801%622128%9%609%51 gld%%lg Pe%fdﬁ? krgaecg& Wgt%yuggus % ! eaCt I n téé :%&tg?@d and

acrd nocar
washed withroetarfethap bl and sleindiliefedt he presence of a base to
la XXXI X, p).reactin

A B PRGNS SOk RO B B o prihckion aqucous

itrERictiik addeaand f
TSR LS00 DRI U, QRO OISR i, o

recryrbkisod éfﬁmteﬁ@n@ld B end hegifipm ftChlemlScNMBu fidie @tstfr@rsrsmllasatlon

|
o PR e 0B S LA T 10
Thef serond racrly@allisatibd dpnos eater ONMP mikeure pteidek ileairbdurt Bif form A.

the conpound of fornula ID to provide the conmpound of
formula IE in the cases where Rp is not hydrogen. 5 A

Comfsuas oStekdahias (oaxt C?h@ (mxpﬁ{djsaﬁ@ﬁl@%f §1% nbPétand comprise an
sol vents, bases and catal ysts may be used
independent aspect of the invention.

One embodiment relates to compound of formula XXXI, where R' is defined as in

compounds of formula I
I O
0 A<
OH (XXXTI)

Another embodiment relates to compound 4-(5-Chloro-2-methoxybenzyl)-4-
hydroxypiperidine-1-carboxylic acid, tert-butyl ester.

A further embodiment relates to compound of formula XXXII where R’ is defined as in

compounds of formula I

(XXXII)

One embodiment relates to compound 5-Chloro-2-hydroxy-4-(4-methoxybenzyloxy)-N-

methylbenzamide.
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in the process according to schene 4. Suitable

wo 2@elovemt s. t hat may be used in the process fopPCTrekIONT000694

t he conpound of fornula XXXl X include but are not
l[imted to DM, NWMP, ethanol, mnethanol or isopropanol
Sui t abl e bases that may be used in the process for
meki ng the conmpound of forggla 10 XXXI' X include but
are not limted to cesiumcarbonate, potassium
carbonate or sodi um hydri de. Suitable solvents that

A fufft BB oHBED ebiia 18 A B ERARE d rn KR A GORPR B0 as i
conyetivatid af formetlhdaed RY &l hydrogen odadp\suitibte ploydctiog prop de a salt
thereN—msthyIpyrrolidone, tert-bntyl nethyl ether,
ﬁgthanol, et hanol , isopropanol, acetonitrile., is
wafer or mxtures thereof. Suitable solvents that may
¢ Used in the process for making the conpound of
sy mul a XXXXI include but are not limted to
dyronitrile, acetonitrile, toluene, tetrahydrofuran,
DIV S NWP or mixtures thereof. Suitable bases that may
be usé&¥XXAL} he process for making the compound of
formula 20 XXXXI include but are not limted to
caesi um car bonate, potassium carbonate or sodi um
Anothgkmbdim@u irdlatbs © olpvent of fohatla KEKIVe whee®iindéfed as in’
co }%rogesfs for1 Eaki ng the conpound of formula ID include
mperpdsetfomaylali i ted to ethyl acetate, isopropyl
acet gtef toluene, THF, ethanol, nethanol, isopropano
0,0r m ures thereof. 25 Suitable bases that nmay be
1 ", t he process for making the conmpound of formula
_olJ i de but are not limted to amoni um hydroxi de,
O hydr oxi de, potassi um hydroxi de, sodi um
car bohat e @mpgassi um car bonate. Suitable solvents
that may be used in the process for nmeking the
conmpound of formula IEi nclude but are not limted to

One FEbaibn@hHERRs 1§ EShpARE X1cHT&%WhﬁEéﬂS{y-bJA%'@&&)-.%%&H%%

((S)-1-oxiranylmethoxy)benzamide.

Another embodiment relates to a compound of formula XXXV, where R’ is defined as in

compounds of formula I and R¥ is hydrogen or any suitable protecting group, or a salt
thereof.

oM
?}\/0
&
XXV

w

A further embodiment relates to a compound of formula XXXVI, where R! and R® are

defined as in compounds of formula I

, o N
R oH ~
\©j>Q\/E\/°
(o}
/O Rs
0

XXXVI
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t hereof. Depending on the nature of the group Ri,
de-esterif cation under either acidic or basic
woaoiciowhs may be appropriate. Suitable aci dspPChaE2008900694
be used in the process for making the conpound of
formula |E where RJ is fert-butyl include but are not
limted to TFA, form c aci d37 acetic acid or
hydrochl ori c acid. Compounds of fornulae (XXXl X) to
(XXXXI') and ID and IE and salts thereof are novel and
conprise an i ndependent aspect of the invention. One
@g@gﬂine t relates to conmpound of formula XXXDX or a
Ye trratoedrmenyprlytes REompOyl Sfbloge?{(HRd)-35-chlotost Fhgpiao[ 1-

benkofRRLEL R 48N ' B 2t Rird tA Y. LEHSNG

S e B SR PR IR M o R b

meifiglbgnzaliidd. . optional |y substituted aryl al kyl e.g.
ben2yl or RJ is hydrogen. Another enbodi nent rel ates
to conpound : :

Yettnbthet @fiiodBuérxyleRs Ronsbmgoni® bikakA XYY VE; where R' and R are
hl or 0- 2- hydr oxyhenzoi ¢ acid, nmethyl ester A further

defipd atnrapporRds g darmpdp kand R gapoiafred heeimbaiora XXXX or
a salt thereof, where Rl to R8 are defined as in

R? e~ &hd I'S hydrogen or any substituent

] roup such as, but not limted, to

Cl-6 al kyl, opt L1y substituted aryl al kyl e.qg.
benzyl , etc..Cnemﬁnb§gg§RRb rel ates to conpound
2- (2-Cnl or o- 5- hydr oxy-4- :
nmet hyl car banoyl phenoxy) - 2- et hyl pr opi oni ¢ aci d,
tert-bx yl ester. Another enbodiment relates to a

On SRR 1= b AR OROE Toriapta SOBBYIL, orra andl aredstined

as ih Gorfodigot@thigd as in formula I and R is hydrogen or
any substituent form ng an ester group such as, but

. not Iim'teo(l),H to Cl _al kyl, optionally substituted

R

| €9, benzyl, etc.. A further enbodi nent
fos /1 co d
2-[2-Chl oros 4- W car banoyl - 5- ((S) -1 oxi ranyl net hoxy)
- F OH

F OH

F (XXXVIID).

Another embodiment relates to 5-Chloro-2-{[(2S)-3-(5-chloro-3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-hydroxy-N-methylbenzamide, trifluoroacetic

acid salt.

Yet a further embodiment relates to compound of formula ID, where R! to R® are defined

as in compounds of formula I and RP is as defined hereinbefore

H
R! QH 0 N\
DSQW&
0
0 RS
p
R\Oé%OB

R ).
Examples of protecting groups are, but not limited to, alkyl (e.g. C~¢ alkyl), ether (e.g.

methoxymethyl, tetrahydropyranyl), optionally substituted arylalkyl (e.g. benzyl or para-
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phenoxy] - 2- net hyl propi onic acid, tert-butyl ester.

WO 20980hdmes enbodi nent relates to a conpound of pEDSMM0B000694

ID, or a salt thereof, where RL to R8 are defined as
in formula | and R is hydrogen or any substituent
formng an ester group such as, but not limted, to
Cl-S al kyl, optionally subgtituted arylal kyl e.g.
benzyl, etc.. One enbodi nent relates to conpound
2-{2- Chl or o- 5- {[(28) 3-(5-chloro-3 -spiro[lbenzofuran-

mnfr et sl inss ol e

represgritsian alkylt(e. gn@y& alkyslb ar aryWNeqt hlmnyb @tmqbg fue akamEé,aeres t o

formula IE, or a salt thereof, where R1
butyl?’&n%ﬁgréoﬂ FWZS&%S in formula | .The invention

further relates to the use of the internediates in the
preparation of compounds of formula! One enbodi nent
Alte‘f"@l‘*‘é(?@@‘leﬁf%he the use of conpounds of fornula (111),

Aﬁugtﬁémlt%{m &é&%s fos §%@?§§8¥J % ?S%‘?E!s HOES -1'H,3H-

sp1ro(b(b©ﬂzmar( %X)@(j)@nmmm)}z-hjdr@ypmpyl]saj’}t -4- t her eof, or
d I
ey PR PSS DRy DR BHDYPsoancis e i BP R SRS e car

Throbgikyt égli@ilelatiotlof t}i@lpﬁlyﬂlolféfhtyﬂfox group the protection / deprotection
5- Chl or q- 2- hydr OXP{ - met hoxyben2yl oxy) - N- met hyl benz

steps £ §g avoided, makmgt e overall process two steps shorter than the process given
in ScRafed RBO- 4- (4- net hoxy- benzyl oxy) - N-net hyl - 2- ((S) - | - oxi
ranyl met hoxy) benzam de,
5 Chl oro-2-{[(2S)-3-(5-chloro-3H spiro[l-benzofuran-2,
Sche e4p| peridin]-r-yl)-2-
ﬁl dr oxypr opyl ] oxy} 4- (p- met hoxybenzyl oxy) - N- net hyl benz
amde 5- Chl or o- {[(29) °P(5 chloro 3H-spirof
- henzof Jra 52, 4 - pi periodiiy]- I -yl)-2-
. hiydroxypra 1] oxy} - 4- hydr I\I- met hyl benzami
fl ueroaceti c acid, MeRH.. solvent
o t Rid ot @Ngicar boRYT s met hy et hoxy) - 5Rgh1|>gpo 2 hy .
dt'oxybenzoi ¢ acid, net |>F: ster,
2- (2- Chl oro- 5; der oxy- 4-net hyl car banoy| phenng)(y 2- mst h

BB OB T ey st
—_— o) R Spirocycle.HBr mwo\&
—_——
-y

NHMe

base, solvent s o
RO

R” R base, solvent
OOXXT) Ro

ID R
" . 1 Q )I:II ( )
De-esterification R QH ~
N\/?\/O
0
Q R

(IE) HOJR%(O

(o]
7" RS

wherein R® and R! are independently any substituent forming an ester group such as, but

not limited, to Cy. alkyl, optionally substituted arylalkyl e.g. benzyl or R is hydrogen.

Another embodiment of the invention relates to the preparation of the compound of

formula IE comprising the following steps;



2-[ 2- Chl or o- 4- net hyl car banoyl -5- ((S)-1-oxiranyh
t aet hoxy) - phenoxy] - 2- net hyl propi onic acid, tert-butyl
we0mro107and PCT/SE2007/000694
2-{2-Chloro-5-{[(2S)-3-(5-chloro-3Hspiro[l-benzof uran
-2,4" -piperidin]-r-yl)-2- hydroxypropyljoxy}
-4-[ (et hyl am no) car bonyl ] pyenoxy} -2-net hyl propanoi c
acid, tertbutyl ester, as internediates in the
preparati on of compounds of fornula (1) defined as
defi ned above. Pharnmaceuti cal sition According to
one enbodi nept of the presenf, irvention there is
Tded & smaceuti cal conp i on conprising as
HO [ve ingréﬁient a t her apeutd s ef f ecti ve anount

heconpound of the inventﬁgnf or pharmaceutically

aCFept abbase, sadiyss savaer eof , Fh ociation with one or
mote pharmaceutically acceptable diluents, excipients
and/or inert carriers. The act®¥&)ingredients of the
I , D .

o) BafaE e LS LA AR B g AR BLSEESHe Bt B orbhocarboryti

acid fid the presende af a brse to foraatht icempamy e dornmmilsXX2IKon usi ng
conventional system c dosage fornms, such as tablets,
capydles, pills, powders, agqueeuws or oily solutions or
BUSPLNSI ons, enul si ons angosterile I nj ect abl e aqueous

y sol utions or suspens s. The active

i hgriedRent 0 be adgrn~nizstered topically (e.g.
ijgxﬁhe Iungegkﬁ?'?éairmays iln the form of sol utions,
SRisgensi ons, aerosol s aﬁﬁfg % powder fornul ati ons.
OPbwee dosage forms will usually include one or nore
phar maceutical |y accept a8 ngredi ents which nmay be
p) 88L& 186 corifun@ 68 FRR bl XXX 3EhUV@NtRN of dletty®inine to provide
bi nders, |dubricants, diluents, stabilising agents,
theemfporidef fayeds KX%¥ul si fyi ng agent s,
Vi scoginky-regul ati ng agents, surdactants,

presgrvati ves, fIavourngs anByebtorants. As will be
U tood byt hose skilled dnihe art, the nost

a

i ngr édi

i,at e fmethod of adninisﬂ!? ng the active
tnt sTTs depehdent on

re nBer of factors. The

Rophag maceut i ¢afe WAPosi ti op % he present invention
nﬁyREe prepared by mxing tté R
(XKXX) POXX -

q) reacting the compound of formula XXXX with the epoxide to give the compound of |
formula XXXXT,

H
O N (6] H
~ /@I’\)CNH HBr ! oH O N
?}\/O R' H
Spirocycle.HBr NP

o R

/ﬂ><o

R R

- 5

Ro base, solvent

(OXXXXI) (ID)
r) reacting the spirocycle with the compound of formula XXXXIT to afford the compound

of formula ID, and
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active ingredient with a pharmaceutically acceptable
wo 6MyaRt ., diluent or carrier. Therefore, inparidhbdIRbosos

aspect of the present invention there is provided a
process for the preparation of a pharmaceutica

conposi tion, which conprises mxing a conmpound of
formula |, or pharmaceuticghly acceptable salt

t her eof with a pharmaceutical ly acceptabl e adj uvant,
diluent or carrier. In one enbodi nent of the present
invention the actd ve ingredient of the present

n ig adnyriist eged Dy i nhaI Qn. The ac@q veO
cgAyeni e SWQ
plcallyﬂia the lung and/or ai P's In the

forn1of sol ut ifon Buspensi ons, aerosols or dry p

fornmul ati onso I nistration may be by| IathlgJ
oraII}D i nt rlﬁnﬁsally The active |ngre is R
preferé%ly adapted to be adm ni stered, fron1a dry

s) dpestetdicatiomal the corppewmd wf igmulaie terpemivmm&e compmindrof fomuée IE

nebul i %‘lhe ive |ngred| ent may be used in

mthﬁcfﬁ‘f%?@reée HOtg[ﬁ' c%g more pharmaceutically acceptable
additives, diluents or carriers. Exanples of suitable
dlluents or carrlers i ncl ude | actose

(e.
dp dhe arfeeuld eogHEhrtselvents, @S‘Eﬁﬁé\gémaMﬁS@F%@e used
in t&%}&ewmgﬁ gggg%ﬁ@ 4qray be used to adninister the
a

tive ingredients, dispersed in a suitable propellant
Suitalpld seliverts that miy boused aithe prasass foemekipg et wnpoeid efSformula

a surf t oxi dant or
o e o g R e ke Ao B R ool
Suithyld b@sé@ tﬂwﬁlay bbhadah tHipreesy e maaind thyengohbidbDfatdatae

tafluoroalkane) propel l ants, aor m xtures of
XX?%W melpds BP Bp ey lypied to P?%W@ Pﬁr@enaﬁwﬁaaiswmcgrbamée P sglipm
hyd@dd P227, each of which may be used al one or in

conmbi nation with other propellants and/or surfactant
Suitald s@lvenss Hiet mexbé wiedm the pNEbusI ﬁosmdklag ﬂmmpound of formula

SRR By RSB BT P EL B pBeSomie
N-netiyliBirotidore, it-butdasahyretidy hdth408 %ﬂfaﬁélnléb@bpzﬁm -acetonitrile,
~water or mixtures thereof.

Suitable solvents that may be used in the process for making the compound of formula
XXXXT1 include but are not limited to butyronitrile, acetonitrile, toluene, tetrahydrofuran,
DMF, NMP or mixtures thereof.

Suitable bases that may be used in the process for making the compound of formula
XXXXI include but are not limited to caesium carbonate, potassium carbonate or sodium
hydride.

Suitable solvents that may be used in the process for making the compound of formula ID
include but are not limited to ethyl acetate, isopropyl acetate, toluene, THF, ethanol,
methanol, isopropanol or mixtures thereof.

Suitable bases that may be used in the process for making the compound of formula ID
include but are not limited to ammonium hydroxide, sodium hydroxide, potassium
hydroxide, sodium carbonate or potassium carbonate.

Suitable solvents that may be used in the process for making the compound of formula IE
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Dry powder inhalers may be used to adm ni ster the

active ingredients, alone or in conbination with a
woheosmacmssti cal | y acceptable carrier, in the | aCESE2®3/000694

either as a finely divided powder or as an ordered

m xture. The dry powder inhaler may be single dose or

mul ti-dose and nay utilise ajdry powder or a

powder - cont ai ni ng capsul e. Wen the active ingredi ent

is adapted to be adm nistered, via a nebuliser it may
inbladé butthendt Gidite@to BCOE RSILERE Qr QHSHPIUSRE NEIOB: Afxtures

solution, with or wthout a suitable pH or ‘tonicity

ﬁ@?ﬂstnent ei ther as a single dose or multidose

j | er
Do R oL B8 B s PR e PR Ui S

Coaémlonsamaﬁab@am@ﬂaﬁol Smitabla amietlmnma}d béresed ih ﬁﬁ ppscesEidt making

|nvent| PIOV] | rnac oduct
o, SR A Pl G RO R P 5 B S s i
fosthicfagiMbetic hcld of h@r@dwrmwt ic al |y acceptable salt

thereof formul ated for inhaled adm nistration. In an

embodi nent of the present invention, the conpound of

ChBBol iy RSB L BB S v

and@mmpum mdiepkemdalmh@ectt of sladl itrgensing, soI vates thereof,
have activity as pharmaceuticals, and are believed to
be potent nodul ators of chenokine receptor (especially

OXLdrhbodasaptaitss Botipbind ofBEIRXXIeXUSEtaltAhd 82, where R! to R®
treatnent of autoi mune, |nflannatorg prollferatlve
ent

arg Aefing B mfPEnile & FheieveR (ndedt seeyndengndently any substituent forming an
d
oo TRnp P o Kol RN, BECH 28R %lggcﬁl“%ﬁ“@@ sPpuibiiSe

benndioeBis hydmogtre used in the treatnent of:
respiratory tract: obstructive di seases of the ai rways

I'ng: asthma, including bronchial, allergic,
sic, extrinsic, exercise-induced, drug-induced

(in ing aspirin and NSAI D- i nduced) and dust -i nduced
a thO Rhoth internittent and per si st ent

R]O R7 RB
(XXXIX)

Another embodiment relates to compound 4~(1-terz-Butoxycarbonyl-1-methylethoxy)-5-
chloro-2-hydroxybenzoic acid, methyl ester

A further embodiment relates to the compound of formula XXXX or a salt thereof, where
R' to R® are defined as in formula I and R/ is hydrogen or any substituent forming an ester
group such as, but not limited, to Cy.¢ alkyl, optionally substituted arylalkyl e.g. benzyl,

etc..
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and of all severities, and other causes of airway

wo 2008RR 6765 €sponsi veness; chroni c obstructive pylFRR2EY /000694

di sease (COPD); bronchitis, including infectious and
eosi nophilic bronchitis; enphysena br onchi ect asi s;
cystic fibrosis; sarcoidosis farmer's lung and

rel ated di seases; hypersengit|V|ty pneunonitis; |ung
fibrosis, |nclud|ng cryptogenic fibrosing alveolitis,
idiopathic interstitial pneunonias, fibrosis

onpl.i ca nti-ne t hera d chronic
One; eﬁ%g i}repqg%s%f) u%fnl?iou“? zg@ @Posféy(%)&y gs pergillosis
met}:@maxﬁz&mg&phfenmg@iz-maﬁﬁpfdpm& ackd)rpl-betgl éseips of | ung
transpl antati on; vasculitic and thronbotic disorders

of the lung vascul ature, and pul nonary hypertension;

AnofHat éﬁib’&ﬁhi‘éﬁ rafatel ¥ 4 é/odlﬁlﬁh&' dr ﬁ)@mﬁfae}@@{g@ or %fsal‘i? BleRRE Gvhere R

goug associated wth [ anmat ory an secr et ory
to Rcamdiefihasies iformhla Iamdiﬂégsshydmgdn Pranycsybstiteent fnrglhig agcstee

oA BB PR e et o B A ANER T Y85,

etc..al l ergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection
i nclo Hgg the common cold, and infection due to
.. respiratory syncytial virus, influenza, coronavirus
i”Ti i ng SARS) and adenovirus; 2. bone and joints:
arg igles associated with or including
osllegarthritis/osteoarthrosis, both primary and
éé%ﬁgary to, for exanple, congenital hip dysplasia;
)cal and | unmbar spondylitis, and | ow back and neck
arn;” rheumatoid arthritis and Still's disease;
seronegati ve spondyl oart hropat hi es incl udi ng
ankyl osi ng spondylitis, psoriatic arthritis, reactive

A fugfhehrmbadimerd aelgipdiorompernd 2 =EhlopuAdesteashareox)-5-((S)-1-
d
Oxnéggﬁggégﬂﬁ%%ﬁa 'Qbongﬁgggknig%gféﬁgﬁ&gsg%ﬁberculOSis

i ncluding Potts' disease and Poncet's syndrone acute
ni c crystal-induced novitis ing]udin ratq
Anofl e BB 7S S GuBhed OGBSI DY b ePdsstt e 1 o kS
are &‘e@ﬂn@dl WinFRRIA Barldad Beliré RAER Any Qﬂbﬁﬁﬁknﬁﬂﬁ{mﬁg B}Qh‘ét@fl group

inflammati on; Behcet's disease; primary and Secondary
suchgjsobjitaiat kmitgd ér Erealdyantionslly mbsteiod prylalky ol g. henzvl etc..
scl eroderma; systedc | upus erythenmatosus, m xed
R} on OIS
A0

0 R

HoP N
8

(ID) RTR

One embodiment relates to compound 2- {2-Chloro-5-{[(2S)-3-(5-chloro-3H-spiro[1-
benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropylloxy}-4-
[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid, fert-butyl ester.

Another embodiment relates to a compound of formula IE, or a salt thereof, where R! to RS

are defined as in formula 1.
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connective tissue disease, and undi fferenti ated

WO 00684%)si ve tissue disease; inflammatory nyoptiNe8s7/000694

i ncl udi ng dermatonmyositits and pol ynmyositis;
pol ymal gi a rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint
di stribution and associ at egzsyndrones, and rheumatic
fever and its systemi c conplications; vasculitides
including giant cell arteritis, Takayasu's arteritis,
Chur g- Strauss syndy one, polyarterltls nodosa,
CG % *erltls and vasculiti des associ at ed
8 Lon, hypersenS|t|V|ty reacti ons,
yogylobul i ns, 4§ paraproteins; |ow back pain;
Fam | i al h@dltirranéan fever, Mickle-Wells syndrong,
and ﬁ&qlllahm Nger ni an Fever, Kikuchi di sease;
dr ug-i nduced a%tﬁalglas tendonititides, and
nmyopat hi es; 3. pain and connective tissue renodelling
of nuscul oskel etal disorders due to injury [for
[
TR £ SRR st oty O pPRAREER MepfatfRein O o,
compomﬁb@fﬁnumhﬂbpathy) other joint disease (such as
i nterver

Onel ettt EisPLo TS e SEATR ST B of For e SR TR el iRl .

(chg? Xe3%s S(mxﬁgg@tXXMJ SEEEY),QIKIOSVE ONECK UE), XXX VIID), (ID),
chon

rltlts scl eroderma, m xed connective tissue

a@ﬂb A 1R e e T cpmpPRRtisiselaredfigmas e
4~ (SCQMSR) ?ﬁle 2'4%3?1?0%1;3&:&&@1 ﬁfb%&%’rl?cséc?d t QR Cester,
Cont a er

dermatiti s, tis or othefr eczénatou
5Chknn&b@@@xy4aﬁdn@hwavedwkyprhyghﬂbensnﬂ&w|ty

s-CHEREk PR Rt PO 2 PR LR B oy REREY R Eiice

5-Chliof2H[(38)- @JépamsfoezHapﬁ&{mmeﬁ@ﬁl@wd%@naam r ﬁms um
skin sar coi di scoi d | upus_eryt henmat osus, penphi gus,

hydpespep e} ~epraeh Ay BRI %@ylhﬁp%%é% a,
S T B P o e B £ P e,
hydSweetopy!] cyndi- l@nboxvamerthﬂbnnzstnuhntrﬂlymmam acreig yt hema
4-( lﬁrmtgh #l{j@é%%b@@ﬁ l-methy eﬁiox%og hhlorno]c z %f(lir\é)%ybenzolc acid, methyl ester,

2-(2-Chloro-5-hydroxy-4-methylcarbamoylphenoxy)-2-methylpropionic acid, tert-butyl

ester,
2-[2-Chloro-4-methylcarbamoyl-5-((S)-1-oxiranylmethoxy)-phenoxy]-2-methylpropionic
acid, tert-butyl ester, and
2-{2-Chloro-5-{[(2S)-3-(5-chloro-3H-spiro[1-benzofuran-2,4"-piperidin]-1'-y1)-2-
hydroxypropylloxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid, tert-
butyl ester,

as intermediates in the preparation of compounds of formula (I) defined as defined above.

Pharmaceutical composition
According to one embodiment of the present invention there is provided a pharmacentical

composition comprising as active ingredient a therapeutically effective amount of the
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panni cul i tisjcutaneous | ynphomas, non-nel anoma skin
cancer and ot her dysplastic |esions; drug-induced
wdizemroderss i ncl udi ng fixed drug eruptions; 5. BYESE2007/000694
bl epharitis; conjunctivitis, including perennial and
vernal allergic conjunctivitis; iritis; anterior and
posterior uveitis; choroidi44 s; autoi mmune;
degenerative or inflammatory disorders affecting the
retina; ophthalmtis including synpathetic
corpthibb af fhetihveentiom bﬁphﬂﬁ&é@hcélﬁrfa%géﬁt%sdlt@ eeclirNg a¥dobRtion
fungal , and bacterlal . gastrointestinal tract:
withppg 9}1 ppis phafreagrwicells accsaqable d8nents, iexcipionts epdanjingit sarriers.
[ hiti
T B SN Sl el OB o i RN A SR g porentera
(e.qu Iimlawatquv,sub@itmepm, umaumswlar&x mraurtlchlas) ealmmmmmmuem;g

cordLSea / abl e. bowel %{1 od-rel at ed E

R s Aioh ey e LTS CheUbep T GRS deous or

oilyf dobitiofx @ﬂwsﬁermoﬁé hfisiors Bh&' 'st*ehl% iRfect8bI& @f®ous ér oily solutions or
abdom nal epatitis, includi ngmaut oi mmiune, al coholic

SUSRFLops-rlde: actwedﬁgigd@nta Y @lserR ggingnigered bapidaily ée.g. to the lung
andszmkr%y@% mesfmpaﬁs%ﬁlﬁﬁh% %enﬁ?ﬁs ad Cartl c%{gg&v& c;

tourinary ne i'sTincluding and
fongubhmsuﬂme pﬂhsag’e [ferms rmh MMWmawmmmmwg§KMa®umany

r][cbludl n n| C gl nt ers | al st itis

acoeplibie, Hifich ey B SR SO iaRlee kAR aganiers,

bm@é’rgﬂﬁlﬁrtdahﬂs Sdiluepis GithSirtd fpentd RS | 'a§en@§‘ emaﬁifpmg Abddts:
vul vo va initis; Peyronie' s di sease; er ect

VISRLY-TERIaTBA 2gHht ﬁurﬁaéFa@tSamSW%)ﬂanlﬁ%ﬁ m@p«dmants As will
be HrRleRGoH VY- th&E Qﬁﬁe?ﬁﬁth@ By qnk ogt %bﬁ}ﬂhgtg’m t]?cfd SPh i ﬁgﬁmng the

transplantation o I dney, ear I ver ung,
actwamgmﬂlen@osldepﬂndexmonaammbefcﬂfhﬁmsng bl ood transfusion;

or chronic graft versus host disease; 10. CNS:

Al zhei nmer' s di sease and ot her denenting disorders

Thd piabrdistetticaldbnpirdiony 681 pAtitehtaEbSmaiyb bfe@ln%d by mixing the
sclerosis and other denyelinating syndrones; cerebral

actiye MeFat By nhampaseiizaly mqeptgbletaéw@ntath@nt @roatries.
Thef¥BR! BENAALET egtféc? of A€ gl'e%er?c n&mﬁﬁérﬁﬁ'ex% sf'o(}u{e %lf)'iocess for the

Intefmttent of persistent ral
prepeaatiquhrd eghagrdcgitienl ¢angdosiiongwhibls cengrises mixing a compound of

formula I, or pharmaceutically acceptable salt thereof, with a pharmaceutically acceptable

adjuvant, diluent or carrier.

In one embodiment of the present invention, the active ingredient of the present invention

is administered by inhalation.

The active ingredient is conveniently administered via inhalation (e.g. topically to the lung
and/or airways) in the form of solutions, suspensions, aerosols or dry powder formulations.
Administration may be by inhalation orally or intranasally. The active ingredient is
preferably adapted to be administered, from a dry powder inhaler, pressurised metered

dose inhaler, or a nebuliser.
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pai n, headache, mgraine, trigem nal neural gia,

atypi cal facial pain, joint and bone pain, pain
wanri@ing/esr om cancer and tunor invasi on, neur oparSE2007/000694

pai n syndrones i ncluding diabetic, post-herpetic, and

HI V- associ at ed neuropat hi es; neurosarcoi dosis; centra

and peri pheral nervous syst4m conplications of

mal i gnant, infectious or autoi nmune processes; 11.

ot her auto-imune and allergic disorders including

Thd#60¢ IREicht Y b LsHdlih Sdmistay @sth oele Sﬁﬁ&% phAgHAcstcally
di sease, diabetes nellitus, idiop

accepiphleradstitees pdibents op aarrs@ns aEXa%’éqsrﬁ’é ﬁlﬁtqblecdlhla%fé oF ¢grgers include
ndrone; 12.
lamg%ﬂgﬁ gﬁsé%%ggigﬁf i an’ |%@ﬁﬁ®8}]g?%ezy I mmunol ogi ca

conponent; including ach|red i mmune defici ency

Me%\éq%g:{?o n&hé@{ wc}‘g& :q'@?rg)%zl ad to gém{%qi%ytg d rcglgg iirﬁgcfj ents, dispersed in

a sudfable lp@@éllﬁfr[t(aﬁd Sith@k fv@&lbtltrbﬂdfhbﬁal %Qélpiéﬁfs)éu@ﬂzfé dehblp B etir#ctant,
circul ation ericarditis; myocarditis , inflammtary

2 lufFgpng s ntirersiaat ‘@a@r&*ﬂ%‘%ﬁ’@?ﬁr %@tabmramlhgts m&ﬁrlwﬁwcarbon
chl%fl&&:ogarbénsm oflu Fo‘aﬁJaﬁéJ@[%jgeﬂtégﬂ% B 5@%{9@%@' & S

Itrs aortitrsin I'n
midwanpl alys:ycpihpﬂopd:llanys, Prefesied prapetieds ardiPd Ma:lmdSPZQV dahleof wh1ch

I A RN P

excih. NeBllied aq@ouy Alsb RS \e6Iufishs @ialidibe &ﬁpl@!yétg With or
treatnment of common, cancers including prastate,

withow a§tutahlw% andiQriopighy afiEvimpRiagither abbwRil-dogedr @l gose
mn5% h, skin and brain tunmors and nalignancies
fecting the bone marrow (including the Ieukaen1as)
and | ynphoproliferative systens, such as Hodgkin's and

non i.nc the revention and
Dr{ PR By el PR i Eieh e it EaR e o o
corfiiifdtioh&rifleSphatisbeR At Ay 0Epasld danﬁeyrhﬂrtmna&r che either as a finely
phar maceuti cal product corrBrl sing,. in_ conbination,

lefqeii BEWAH(OF 9220 PRYPISATRRTTS\A DR Ay Rovisler hplsiimay be sipgle ﬁ9$eapr
multi-AR% ofd AGLARGSHE 5BbkY% AAGERMEN Gt} cififkeol . as

ereln

When the active ingredient is adapted to be administered, via a nebuliser it may be in the
form of a nebulised aqueous suspension or solution, with or without a suitable pH or

tonicity adjustment, either as a single dose or multidose device.

Metered dose inhaler, nebuliser and dry powder inhaler devices are well known and a

variety of such devices are available.

In one embodiment the present invention provides a pharmaceutical product comprising,
an active ingredient which is a compound of formula I, or a pharmaceutically acceptable
salt thereof, formulated for inhaled administration.

In an embodiment of the present invention, the compound of formula I, or a

pharmaceutically acceptable salt thereof, may be administered orally.
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descri bed, and at |east one further active ingredient
wo 20&A648d from:- a phosphodi esterase i nhi bipk@fsg20030006894
adrenocept or agoni st, an inhibitor of kinase
function, a protease inhibitor, a steroidal
gl ucocorticoid receptor agonist, an anticholinergic
agent, and a a non-steroigdal glucocorticoid receptor
agoni st. The pharmaceuti cal product according to this
enbodi nrent may, for exanple, be a pharnaceuti cal
Medi&IRQsi tion conprising the first and further active
Ingredients in adm xture. Alternatively, the
The pbaporade uf forablafdr @ts ahd mﬁmtesfthnreceth?avp laetivigapharsecttieals,

ther active ients in

end s phinbie Peareragiiant of REbRE Rk (SERHIF G Rbus

receﬁt@@%fiﬁbman@fn ?_%9 ALRMi8 tiactdatthdt bﬂidtélﬁm‘ix&eamﬂ%hﬁf&y in
need t her eof har maceuti cal product of this

proldera arnér}wpm@rcélfferpfa‘fq digaapasrend remppolegieallyimediated dlseases
respiratory di seases such as asthma, COPD or rhinitis.
Exanpl es of a phosphodi esterase inhibitor that may be

A comnin«ii of thlaénwhtiasmm e pharaateyticdijuctepddosat thered D cdnthesused in

5 od| i ncl ude- a PDE4 i nhi bitor such as an
tetir ?ﬂf’ of the i sof orm PDE4D, a PDE3 inhibitor and a
%iraﬁbﬂyhfa{cﬂ robstﬁiéﬁﬂ@ﬂﬁ@asbs’@th’éjﬁn&d}@ 1R86t8ma, including
(Z) di chl oro- 4-pyridyl) -in anlox--

sty gt Gy GPEREN PRIt mdy@dmwdmk@nqlucmn
é’shlrgl (aé)d%gﬁl](lfr; fi‘%}ﬁg 5&{;&4{:32 : dg«%(egm @t{l }%}&‘% Qﬁid %ﬁptent
Sd(df el agntenitiypy, ahd (thef causssatiein®yy mypﬂr-[réspénmtehyslssdirpxho nyl
PRSPl ena s Sy GTEDS SRt inctyding ecioetHoxy
¢Apoyhilit Bfdnahiyistreanp®ltdila; bronchiectasis; cystic fibrosis; sarcoidosis;
farmer’s lung and related diseases; hypersensitivity pneumonitis; lung fibrosis,
mncluding cryptogenic fibrosing alveolitis, idiopathic interstitial pneumonias, fibrosis
complicating anti-neoplastic therapy and chronic infection, including tuberculosis and
aspergillosis and other fungal infections; complications of lung transplantation;
vasculitic and thrombotic disorders of the lung vasculature, and pulmonary
hypertension; antitussive activity including treatment of chronic cough associated with
inflammatory and secretory conditions of the airways, and iatrogenic cough; acute and
chronic rhinitis including rhinitis medicamentosa, and vasomotor rhinitis; perennial and
seasonal allergic rhinitis including rhinitis nervosa (hay fever); nasal polyposis; acute
viral infection including the common cold, and infection due to respiratory syncytial
virus, influenza, coronavirus (including SARS) and adenovirus;
2. bone and joints: arthritides associated with or including osteoarthritis/osteoarthrosis,
both primary and secondary to, for example, congenital hip dysplasia; cervical and lumbar
spondylitis, and low back and neck pain; rheumatoid arthritis and Still’s disease;
seronegative spondyloarthropathies including ankylosing spoﬁdylitis, psoriatic arthritis,
reactive arthritis and undifferentiated spondarthropathy; septic arthritis and other infection-
related arthopathies and bone disorders such as tuberculosis, including Potts’ disease and

Poncet’s syndrome; acute and chronic crystal-induced synovitis including urate gout,
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pyri m di none (Atizoran,

N-(3,5,dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-5-h
woydiseiy7h H- i ndol - 3-yl ] - 2- oxoacet am de ( AVD- 1R€28£2007/000694

b-[ 3- (cyclopentyloxy) 4- met hoxyphenyl ] -1, 3-di hydro-1, 3

- di 0x0- 2H-i soi ndol e- 2- propanani de (CDC- 801),

N-[9- me% - 4- oxo- | - phenyl - 3449 6, 7-tetrahydropyrrol o[ 3, 2

,1-]JK][!, 4] beiizodi azepi n-3(R) -
yI]pyrldlne 4- car boxam de (CI- 1018),

cal 5 RS Bhp AR e B Bl aRy e A R §15e

syn8v1@1fﬁ1ﬂé1m:nlat30ﬂ@ Behears |d€kl©£§épp’1ﬁrﬁﬁ§1 layd yecandary BRgren’s syndrome;
i ne

sysmozs@r%ﬁlwddmeﬂ s\PFadarrg; ISy signisdunye el enapiosys mixed ar b
cong%ﬁ%gb g%gé Risdal d, )I/)]dl_fzé_l‘?]ntlgted corbnectwe tis ssue dlﬁease mﬂamm;ﬁoray

, I-tert- roxybenzyl i dene) - 2-'i m not
myegmthichi includiog deI@f[ammdeéits)mﬁ)polymyomns polymalgia rheumatica; juvenile

ar&%wn?%mgllugl ig}{oﬁé n@ %18% %Etér a%to l}a[te‘fer ]oult distribution and

assabidted dmehiodtls| Oarnaﬁhaﬁwgza‘ém A its sYstefndd ctRRfRERdnd] BRcditides

met han. esul phonate (Lirjimlast E;
incldipg gjapt eelk %teﬁﬁﬁ Mgfyaeu 5 PB ey Sheyd s sradipicoRelystarigs
d
nodgE‘cs %n&g&é)ﬂg?%g%{@g@i% an h\(/)a;(s)c/l_mtidﬁsé aslgo?ated with viral infection,
hypeessitvivaeddions; @mgy)bubnsﬁar(d@araprotems low back pain; Familial

e B A S A DR 0 A O o PLABPEANA

dischsd; Q- mﬁﬁ@makmagfa@wﬁdolﬂrtmaeéaﬂd SlbgetiEiedt- pyri dyl ) - 4- (d
i fl uoronmet hoxy % enzamddia (Raf I um_| ast % t he N oxi de. of
3. F0 3% qoggqctwe issue remodelling of musculoskeletal disorders due to injury [for

exa(ﬁZFﬁe Soft 23???@1’@%@ %19@&3‘2(3 Ccler% kbt Gd 8hGs

I benel a 7-tetr (mesityl i mnoj-9
osteoprthijitipe gmﬁ)oy c@sﬁb@rﬂybpaﬁhﬁmﬁh@rgm@b@@easquuch as intervertebral disc

dege!le':rg’t? uo'r Ec]é)nlnfaoromar?c{] gul&rt j hied Hegefcie'zr%dn) abone remodelling disease (such as

osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
connective tissue disorder, spondyloarthropathies or.periodontal disease (such as
periodontitis);

4. skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous dermatoses,
and delayed-type hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et atrophica, pyoderma
gangrenosum, skin sarcoid, discoid lupus erythematosus, pemphigus, pemphigoid,
epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic erythemas, cutaneous
eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome, Weber-Christian
syndrome, erythema multiforme; cellulitis, both infective and non-infective;
panniculitis;cutaneous lymphomas, non-melanoma skin cancer and other dysplastic
lesions; drug-induced disorders including fixed drug eruptions;

5. eyes: blepharitis; conjunctivitis, including perennial and vernal allergic conjunctivitis;
iritis; anterior and posterior uveitis; choroiditis; autoimmune; degenerative or
inflammatory disorders affecting the retina; ophthalmitis including sympathetic

ophthalmitis; sarcoidosis; infections including viral , fungal, and bacterial;
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3-[[3-(cycl openlyl oxy) - 4- net hoxyphenyl ] -nmet hyl ] - N- e% -
8-(l-nmethyle%)-3H rurine- 6-am ne .

WO edBh20%8) . Exanpl es of a b2-adrenocept or agonPeT/SEL@I/N00694
may be used in the pharmaceutical product according to
thi s enbodi ment include netaproterenol, isoproterenol,

i soprenaline, albuterol, sa$butanol (e.g. as
sul phate), fornoterol (e.g. as fumarate), sal neterol
(e.g. as xinafoate), terbutaline, orciprenaline,

6. bisswbihesiial {rectggloBitisnginyivitiseperiodbhthidl 4s6bha gf‘us including reflux;
The b2- adr epocept or __agoni st” o

eosg]ﬁg@ i e BN ISISactabAE dé"ﬁ%?g@fﬁﬂ@tll@,cludl@ﬁ ulcerative
coli@iX E}Jw&tﬁls%ﬁrhﬁﬁst & Qoekife Hseads n’}(l'ta%?éc&ﬁe? %yndfo%ﬂﬁf Foli-related

(e.g. as fumarate), banbut érol
allergl@ﬂ‘ﬁb}hh oy devge, effeats memele diong thgBO@Er exeinplyinigtding, rhinitis or

czbfgntified as 2(1H) - Quinol one, 8-
?1 %ﬁoxy 5-[ I - hydroxy-2-[[ 2-(4- et hoxy-phenyl)-1-net hyl
7. eabkiyﬂnjnah e peaikietingthding Btopyidie) elabidlicdad virh; fi¥osiadd cirrhosis

d by Ch | Abstract S Regi st
of i s o B panGrostier. BB ars st SHOUSS. * Pat ent No )y
B o S R e o s 2
syndrogesgyshits mwdmgmydhe @xg phrenig| (ﬂnt@sthlﬁﬁ rcgzsmfstahly lH}umcllerrmJ)l%
sl oSBT SR GRS T gl
vagﬁnﬁs@{efrﬁm@{s(cﬁ@sezeﬂwtﬂe ayyfuctiof (bothl hleymd féAye); oXy- et h

| t

0. YRBR s YLt Hering s cssnals desmsertaion oo

1 n r
KRBT lun Bbhe BBl it 6CRRI Bl JABRIAY IR ranstusign; or
chrenae grpgitviersas hest digeased osed i n WO 2004/ 032921 and US

10, 008 e s 35S A Rk S0P s R T s D

amyfloilbdis; toaritiglé sdérosis and othert de@@ehjmlgrgmﬁr&ﬁey ¢8dbdan the
har maceut.i cal product according to this embodi ment
ot s 2095 SO IS A hcnin TG Rk iccbronic pain

(actkeX 3hBIGReRor ﬁer@fs@h@ ABBHPEE RhEQ or heﬁ?x ) Hl%ﬁl(H1ngQI1sceral
the's

t he pharnmacelti cal product accord

: palre Fhee rtigthine. trigemiaal naumlgmmypl@ﬂ fawexlh pmogbmlt and ks,

pan%nsﬁfé i*rc%‘ cakﬂogrognd(%umor mvas1on neuropathic pain syndromes including
diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and
peripheral nervous system complications of malignant, infectious or autoimmune
processes;

11. other auto-immune and allergic disorders including Hashimoto’s thyroiditis, Graves’
disease, Addison’s disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,
eosinophilic fasciitis, hyper-IgE syndrome, antiphospholipid syndrome;

12. other disorders with an inflammatory or immunological component; including
acquired immune deficiency syndrome (AIDS), leprosy, Sezary syndrome, and
paraneoplastic syndromes;

13. cardiovascular: atherosclerosis, affecting the coronary and peripheral circulation;
pericarditis; myocarditis , inflammatory and auto-immune cardiomyopathies including

myocardial sarcoid; ischaemic reperfusion injuries; endocarditis, valvulitis, and aortitis
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net al | opr ot eases such as MWl , MW2, MW7, MVPS,

MVP9, MWP12 and/ or MW13. Exanpl es of a steroidal
wghousmaonsi coi d receptor agoni st that may be uBew/SEZ07/000694

t he pharnmaceuti cal product according to this

enbodi nent i ncl ude budesoni de, fluticasone (e.g. as

propi onate ester), nonetasope (e.g. as furoate ester),

becl onet hasone (e.g. as 17- propionate or

17, 21-di propi onate esters), ciclesonide, |otepredno

1ncﬁﬂ§1g%nﬁct1\?‘et @RARELEL sy ﬁhh@é)e%@lhltﬁi@sg disofers of t h%%r)ommal and

di cloacetate), triantinol one (e.g. as acetoni
perifhgral ¥eing ineludingmhlehitisrad thrombesico Fickuling dsep ggiorhrdmposis and

Ig& . dololel 1008 &mQV&g§agﬁoplonate ester), prednisolone,
8 an

ni sone, e, steroid esters e.qg.

14.6enc@hggli tféaltmem of ¢anfn62 cdneeBnydladindproylaepbashst) I{mg, ovarian,
drosta-1,4-diene-1

ParBE BBEE] SO HoWRF S GHUPIRA e o egiticls affcting

the@ohd 406w (dddudiYEMe B iidERnIBLAYY ¥fMitorati
e17a- (%JI on oxygjandr ost a_a@ia 4- dr?%ng 117Eera“(f:eaS %tg |Sgldcl:as

dglan’s dmyphomat mChJ¢H&Sh§/pI)3V€EIOB rndfreatment of
megﬁ‘mg@?lﬁéﬁsé% 5] il e8I U parmmenlastiosyadiomsiy 1 ) oxy] -

3- oxo- androsta | , 4-di ene-17 b- carbothioic acid
-fluoro ester st.eroi d esters-according DE

A B gyica Ergﬁ?ﬁt GemBEYRE A RYbiBt B bzt eﬁwgngfv@nt which is a
4 OAAP8M1a 1061 asﬁslﬁhﬁhééﬁhééﬁ§ aggeggl%ﬁa safeer8s: %%re"iﬁb@fore

K 799943. Exa es of an anticholinergi c agent th
desﬁﬁ@ﬁdb@aﬁdtﬁéfﬂlsﬁ net q@h&&m@mdm@blepﬁewmm accordi ng to

t,hi od . e for exanple a nuscarinic
rec% nEh(ﬁ$§ %hugfm‘Fbr exanple a M, M2 or M3
ant@gpmmﬁﬁmmﬁmgggﬁ@na M3 ant agoni st) for exanpl e
|pratroglun1(e g. as bromde), tiotropium(e.g. as

I9r o#n ighipitonndi kinaspfuneti¢m. g. as bronide), tolterodine,
Ri renzepi ne telenzeplne gl ycopyrroni um broni de (such
as R gel‘g CIB'BS? Poni um bromi de or a mixture of R5S- and

3, R gborRpylusQpHibadYeadpidabonifepensol ate (e.g. as
brom de), a quinuclidine dérivative such as

3( W@BCMWWWaQnQ and a

dit henox ropyl)-l-azonia-bicy
cl ot %O%St?fﬁ@?élﬂgocﬂ%kﬂddéc? Or&ﬁ%%‘ osed in US
2003/ 0055080, qui nuclidine derivatives as disclosed in

WD 2003/ 087096
The pharmaceutical product according to this embodiment may, for example, be a

pharmaceutical composition comprising the first and further active ingredients in~
admixture. Alternatively, the pharmaceutical product may, for example, comprise the first
and further active ingredients in separate pharmaceutical preparations suitable for
simultaneous, sequential or separate administration to a patient in need thereof, .
The pharmaceutical product of this embodiment is of particular use in treating respiratory

diseases such as asthma, COPD or rhinitis.

Examples of a phosphodiesterase inhibitor that may be used in the pharmaceutical product
according to this embodiment include a PDE4 inhibitor such as an inhibitor of the isoform
PDE4D, a PDE3 inhibitor and a PDES5 inhibitor. Examples include the compounds
(Z)-3-(3,5-dichloro-4-pyridyl)-2-[4-(2-indanyloxy-5-methoxy-2-pyridyl]propenenitrile,
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andWD 2005/ 115467 and DE 10050995; or GSK 656398 or
wo 2o01845081. Exanpl es of a nodul ator of a nopSighRi7Aabsos
gl ucocorticoid receptor agonist that may be used in
t he pharnmaceuti cal product according to this
enbodi nent i nclude those descri bed m W2006/ 046916.
One enbodi ment of the presegt invention provides a
compound of forrmula |I or a pharmaceutically acceptable
salt thereof, as hereinbefore defined for use in
: e n
o D o B 51O s -
ylpyhdimesemittoxemidey(Chi 640t abl e salt thereof, as
her ei nhef gre defined in th fa re. of a
3- e R ro e T Near sty S P Has £l dndole -
carso@B@idel ons in which nodul ation of CCRl activity is
beneficial.A further enbodi nent of the present

(1SiexQeorl 3-gnoysiabe-2 débsrt-Relayer4urethoxyphenyllirirabydrpgf Hbk a |

, id tically acceptable salt thereof, as
pyrﬁiﬁ ﬁoﬁ’{ t%?%ﬁ:g

erern efined in the nmanufacture of a
N-(Ppe dliahéredtpytidinyl)<2e] li-@- fluczattenny))-4-hydsymiy+ 1&E-mdyl-SHy§@as e.
Ye agowﬁ) ?{l‘zgﬂl ment of the present invention
OXOBFRHIGE 6168 of a conpound of formula | or a
-[RhRE bkypal- - 11 BedigRd- indole-2-
B-[ROH w H Mth@%%ﬁ)?nﬁrgﬁ cﬁﬁsb&ro 1hedieRs QHﬁiomdole 2

her ei nbef or'é define e manufacture of
propeadinedert€RC-§), use in treating an airways di sease. Yet

e ' rese [ t.l rovi des t
NG Sl Ao SRR S B Pl gl B SRR AR B -
yijpgeidmpidadaitxamide (Che0E®)f , as herei nbefore defined in
. e manufacture of a medj canent for use in treating an
CIS-H%?W O SV §1oBE a%é-néﬁﬁféoxggﬁwpmh%mrhéﬂb%@é fAgid
(CiloRNe&,i on provides the use of a conpound of fornula I
or a E_gar maceuti cal ly acceptable salt thereof, as

8-ammoel, hbis{ayelopiweyinedy Dixanthine (Fiwemfdbnegre of a
L A T
5-(Ps-esentbutyivientdrerybpizglitee}-2tilnotsezoditlined -o aaIihdciohe),
2ottt B BRI e oRb - HEoRear Gerdiee) o
2-(2,4-dichlorophenylcarbonyl)-3-ureidobenzofuran-6-yl methanesulphonate (Lirimilast),
(-)—(R)-S-(4-methoxy—3—propoxyphenyl)-S-methyloxazolidin—Z-one (Mesopram),
(-)-cis-9-ethoxy-8-methoxy-2-methyl-1,2,3,4,4a,10b-hexahydro-6-(4-
diisopropylaminocarbonylphenyl)-benzo[c][1,6]naphthyridine (Pumafentrine),
3-(cyclopropylmethoxy)-N-(3,5-dichloro-4-pyridyl)-4-(difluoromethoxy)benzamide
(Roflumilast),

the N-oxide of Roflumilast,

5,6-diethoxybenzo[b]thiophene-2-carboxylic acid (Tibenelast),
2,3,6,7-tetrahydro-2-(mesitylimino)-9,10-dimethoxy-3-methyl-4H-pyrimido[6,1-
aJisoquinolin-4-one (trequinsin), and ‘
3-[[3-(cyclopentyloxy)-4-methoxyphenyl]-methyl]-N-ethyl-8-(1-methylethyl)-3H-purine-
6-amine (V-11294A).
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a medi canent for use in treating asthma. A further

enbodi nent of the present invention provides a nethod
wohodsroeetsfent of respiratory di seases, airway HBCTSEIDI/N00694

i nfl ammat ory di seases, COPD and/or asthma, in a

patient suffering from or at risk of, said disease,

which conprises admnisterigg to the patient a

therapeutically effective anount of a conpound of

formula I, or a pharmaceutically acceptable salt

e BB 28R R S PR S SR e

acddﬁﬁﬁgbjﬁhts%b@ﬁﬁmvﬁﬂhﬂfe nfetipfdtérendl, @épréterenol, isoprenaline,
Ikgwarma eutic IIy accgptable salt thereof, as defined
a

Sl esed AR S SH D atg), ormelarol(p-8nasdrmarsim oaimisiol (5. as
xirlafite) WBDLaLAR h@hRhAfhe! BtdMerABES tas HRL 151Ja>§ Pf.rﬁﬁ@fo?@ﬂhd&taterol

respiratory di seases, airway di Seases)
Thd Bs-edrseseptCORDNENN df s enstiddimaent mtalydbh adaipeadtiag 32-agon1sts for

exiele WElio bt & I BEGRRTBOE (o § 76 warate gl (. as
hy@@’&ﬂ&hdf@? Ndart&lefdl €BA 2004, Qﬁe%ﬁlyolﬁeﬂﬂé'&% Q@@E@lﬁ]ﬁﬁb%e 85

conpasi t’ion COﬁEﬁI‘I si-ng 't he conpound f-ormu

hydray-Ad & dueroxat2r N2 -4 esproaiipbenyht 1-meﬁyﬂeé1@f1] -pminpfeshyl]-

mJn'b?;f’cg%rgfréf[ 183 éasjgtaﬁg%%%tsﬁ&??f éherﬁfc%lv}ﬁ%trg#tss%asicesi{eglstry

Nugbret b3(188&ﬂlt(}mldph$ksm insPpScPdtemaNd 679,334, ih@tcaerol (CAS no

15Tl PR SR Rl eyt ¢

(fonhﬁemmutny@rm@ﬁﬁlenyt]tmnﬁ@@%t@wawno)ﬁa@tjbﬂy}b&l

constyrued accordi ngly. hi s 'specifi cation, unless
bengengsgtoraride @@IO%@J Wé? %%02/1 6988 tievemnesudivgarnide derivatives e.g.

B R g S P AR R RSB

hexyb]OKh}d?uFm)wnlzﬂnﬂmﬂfonimﬂe redisdosd i WO BR0HRRIGT sary] abfiltne

recghttaonish s direlsied BolD i B Sfeetmd i BB TR iploN
de@@ttlws dsﬁlscﬁgéd {shw OedpoM @3 BNt draneso 603822 PeH bhE cMSSsnBNESK

8 adm nistered will, of course, vary
159797 SK 159802, GSK 597901, GSK 642444 and GSK. 678007.

Examples of an inhibitor of kinase function that may be used in the pharmaceutical product

according to this embodiment include a p38 kinase inhibitor and an IKX inhibitor.

Examples of a protease inhibitor that may be used in the pharmaceutical product according
to this embodiment include an inhibitor of neutrophil elastase or an inhibitor of matrix
metalloproteases such as MMP1, MMP2, MMP7, MMPS8, MMP9,MMP12 and/or MMP13.

Examples of a steroidal glucocorticoid receptor agonist that may be used in the
pharmaceutical product according to this embodiment include budesonide, fluticasone (e.g.
as propionate ester), mometasone (e.g. as furoate ester), beclomethasone (e.g. as 17-
propionate or 17,21-dipropionate esters), ciclesonide, loteprednol (as e.g. etabonate),
etiprednol (as e.g. dicloacetate), triamcinolone (e.g. as acetonide), flunisolide, zoticasone,

flumoxonide, rofleponide, butixocort (e.g. as propionate ester), prednisolone, prednisone,



10

15

20

25

30

wi th the conpound enpl oyed, the node of

adm nistration, the treatnent desired and the di sorder
wondispatws. The daily dosage of the conpound ofPCTSEmOLE00694

I may be in the range fromO. 1 ng/kg to 30 ny/kg. The

compound of formula I or pharmaceutically acceptable

salt thereof may be used on éhelr own but wll

general |y be adm ni stered |n the formof a

pharmaceutical conposition in which the forrmula I

o BN B AL 1 S b 1 s

16@GheiANL Sco-dt 80T 5-aRREH9 E C%thﬁcﬁ{: Scid Re &h&ﬁ 1Mtek 8. 90

nmode "of adm ni strati on, e phar naceuti ca OSI t’i on
difigiotd-11f- bY@o&bl@-wﬂ;yl—Bmoﬂﬁ orropitdyloxy- élﬁﬁ)os%wl ,@phenee]é’ﬁt-
eferablyfromo 01 t still

o 1R oI TS VDS AR A0 it e Anar 4 P-bydrory -
16 @EFABAALCLERT 0185470150 IO B85 46 ABRLEC 175

erce ages y m5|g t being
carbothpmsadld Bflubrcamtihyé estdih) etetaid extdrs acvordihg torEJEV4 bxo 5B 8 stdreids

o GG R SR Sp bRl et Bl Bl B4 B

ancp@smmgb@g and i ndependent aspect of the invention.
The foll ow ng abbrevi ations are used: APCI- M
At nospheric Pressure Chem cal |onisation Mass

=R CRaR e My sl el o lating Togp
acchrdindiortbis hmbyéltﬂ@ahmc]@%fdﬂ ekhrﬁ}alﬂeﬁm;sbérmimpier eﬁltdigbﬁ@ (for
exampqEt IR/Yl ?\/ﬂ or%l} ant’agomst such as a M3 antagonist) for example

ipratropium (e.g. as bromide), tiotropium (e.g. as bromide), oxitropium (e.g. as bromide),
tolterodine, pirenzepine, telenzepine, glycopyrronium bromide (such as R,R-
glycopyrronium bromide or a mixture of R,S- and S,R-glycopyrronium bromide);
mepensolate (e.g. as bromide), a quinuclidine derivative such as 3(R)~(2-hydroxy-2,2-
dithien-2-ylacetoxy)-1-(3-phenoxypropyl)- 1-azonia-bicyclo[2.2.2]octane bromide as
disclosed in US 2003/0055080, quinuclidine derivatives as disclosed in WO 2003/087096
and WO 2005/115467 and DE 10050995; or GSK 656398 or GSK 961081.

Examples of a modulator of a non-steroidal glucocorticoid receptor agonist that may be
used in the pharmaceutical product according to this embodiment include those described
in WO2006/046916.

One embodiment of the present invention provides a compound of formula I or a

pharmaceutically acceptable salt thereof, as hereinbefore defined for use in therapy.

Another embodiment of the present invention provides the use of a compound of formula I
or a pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of
a medicament for the treatment of human diseases or conditions in which modulation of
CCRI1 activity is beneficial.
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HPLC Hi gh Performance Liquid Chromatography; LC M5

wo 20biHb s Col utm Chr omat ogr aphy /' Mass Spect r o$g@R¥200M¥h6o4
i V-nmet hyl - 2-pyrrolidone ns 3-nitrobenzenesul phonyl o

PMB p- net hoxybenzyl PrCN ra-Butyronitrile TBME
fert-Butyl methyl ether TFA Triftuoroacetic acid; THF
Tetrahydrofuran 5 BOC fert shut ocycar bonyl Rel vol

rel ative vol ume General Methods 1H NMR and 13C NWR
spectra were recorded on a Varian Inova 400 MHz or a

A fuYidbt @ibddlidyeft ©WehepYeSedQRveMtidn provileylehRd ot NEdnYpoul@¥formula

400 MHz or a Var| an Unity Inova 300 MHz instrunent.

I or FRbargaptutigpllyrcaraatds saltthercef, a7 pareinkeforp defingshimthe manufacture
f t trile-dj (d
ofa%\ gg%ﬁ%%sf& Lfrs%)ﬂlgr atﬁlgl rggg)(u%tog;(?gf% ppm a\?\:r gmus(rz_\:j e-dj (

asi nt er nal references Fl ash chromat ogr aphy was

carsied._ oyt usi (0.0 063 rc
et gfthe Sepimst ot e Peperl IRt i g it prepta Chempgund of
fommmrarecmhhyceamup ABeBtabRldai HeYQL 3 HBREhHRITBERedln the

reagents were of [aboratory grade and were used as

manpiaeBirg elch myHearpglt fwsh i mtlhm@,almaye dissess- f or LC/ VS
anal ysis: Instrunent Agilent 1100; Columm Waters
Symmetry 2.1 x 30 nm Mass APCI; Flowrate 0.7 m/mn; .
Yet Wdiwéiee apbbdibrdt ¢fipagserBahweatibn ﬁr:ovmh$ e ute Of dl@anddobind of formula

Tor 3 Phiiapoutisal Boop bl Pk Ao HEboAgre EHE g g mandiscture
of 2 G¥diafhehl foﬁhreqm%&ﬁlg%%ﬂdmﬁa@m@&sm Mass APCI ;

FI ow

One embodiment of the present invention provides the use of 2 compound of formula I or a
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a

medicament for use in treating chronic obstructive pulmonary disease (COPD).

Another embodiment of the present invention provides the use of a compourrd of formula I
or a pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of

a medicament for use in treating asthma.

A further embodiment of the present invention provides a method of treatment of
respiratory diseases, airway diseases, inflammatory diseases, COPD and/or asthma, in a
patient suffering from, or at risk of, said disease, which comprises administéring to the
patient a therapeutically effective amount of a compound of formula I, or a

pharmaceutically acceptable salt thereof, as hereinbefore defined.

Another embodiment of the present invention provides the method above whereby the
compound of formula I or a pharmaceutically acceptable salt thereof, as defined above is

administered by inhalation.
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rate 1.25 m/mn; Wavel ength 230 nm Sol vent A water

WO 2‘60%10%%% TFA Sol vent B: acetonitrile + 0. O%%‘;&Eﬁ)07/000694
Gradient 5-95% B 6 mn, 95% B 1.5 m n. The follow ng

nmet hod was used for LC analysis: Method A. |nstrunent
Agi | ent 1100; Columm: Kromasil C18 100 x 3 nm 5m
particle size, Solvent A @Q41%FA/ water, Solvent B:

0. 08%FA/ acetonitrile Flow 1 m/mn, Gadient 10-100%
B 20 mn, 100% B 1 mn. Absorption was neasured at

One?e%{%od@xxréﬁt S6Wle ZREnEHR relils @@Ql %em! 139 ﬁ{qugﬁﬁﬁene‘gf }egﬂ.{eatory

0; Columm: XTerra C3, m part
dlse@aez@ma@m Kdiseases, AuﬂdtﬁnﬁMyNh&‘amI @@PDS@B}(DE agthiBa, which comprises

o o B Pifa il Por VB RBb RGP S st
and 280 nm The follow ng internediates and starting

ter al.s can be prepared follow ng the procedures.
Ano, (HJé@eqltﬁem @8@9 (%5?@5?‘ pharmaceutu?al compo%mon comprising the

com otﬁﬁl i ?&n&@f@%ﬂanﬁf&ﬁ@&ﬁ %&:ef:taﬁfé saR 'tkfé%df | fkrentment of
& I nej,

| uoro-3H spiro|l-benzotf tran-2
r65p5at@m dise9seB, diyuhyodiseades| indlamptatoox ;Hsmzsy K)QBQ/ hud/ot-asthtay | b
enzam de, (3S)-1-(5-chloro-2-{[(2S)-3-(5-chloro-I
H, 3Hspiro[ | -benzofuran-2,4' -piperidin]-r-yl)-2-
In m&wdﬁ@xgtﬁﬁm;fbﬂeﬁxsﬁecﬁwﬁydﬂ syhen Z03thpsiy )é[sb%dlﬁddﬁ-"ﬁroghylams"
|V- 5-chl or (2S)-3-(5-chl orospi ro[ benzof uran

unless4 rﬁ abeesrgeatl%ﬁ]m 1cat1§;}1§ toghe W&P@’xﬂa}ecﬁm } CHAPRREH @5@9

"the_fa@@ﬁiéhﬂly'%@ﬁl@rﬂe@%mstrued accordm% : '
iV-[2-[(29) (5-cMorosriro[ benzof uran-2(3H), 4" -

rireridln]-r yl)-2- hydroxypro roxy] 4- hydroxyphenyl ]

In th?%s%%?ﬁﬁ}c%ﬁﬁ'\hnl%sé sgalgedlo rw sqE 1@.[11&)%51)” a\ﬂ)c(i “al?tagomst” mean a

bxy] phény ace ami de
compadrelrtha diyahe sean psitlgok chigplemlye bloak§the SBndAB CHiXF rﬁ;ﬁh@tv%ir
e

follgﬁ (g@groce ures S|£r}1,Iar to those describ

leadifgge ton of a response by the agonist.

The term “disorder”, unless stated otherwise, means any condition and disease associated

with CCR1 receptor activity.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary

with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. The daily dosage of the compound of formula I may be in the range

from 0. 1 pg/kg to 30 mg/kg.

The compound of formula I or pharmaceutically acceptable salt 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/solvate (active ingredient) is in association with a
pharmaceutically acceptable adjuvants, diluents and/or carriers. Depending on the mode of
administration, the pharmaceutical composition will preferably comprise from 0.01 to 100
%w (per cent by weight), more preferably from 0.01 to 80 %w, still more preferably from
0.05 to 70 %w, and even more preferably from 0.05 to 50 %w, of active ingredient, all

percentages by weight being based on total composition.
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[ 5-chl or o- 2- hydr oxy- 4- (4- met hoxy- benzyl oxy) - phenyl ] car
bam c acid tertbutyl ester, The foll ow ng

wono@roreds at es and starting materials can be pPepaSEs®7/000694
foll ow ng procedures simlar to those described in
Wo2001077101: 1, 4' -Bi pi peri di ne,
4- (2, 4-di chl or o- 3- net hyl phelrbl xy)-r-[4-(methyl sul fonyl)
benzoyl ], Exanple 1 (4-face §| am no) -2-chloro-5-{f
f2S)-3-f5-chloro-I "H 3Hsp irof | -benzofuran-2, 4
pi peridinl-1"-yl)-2-hydroxypropyl]oxy}phenoxy)acetic
acid Step 1: tert-Butyl '

Exadapfléy or o- 4- [ (4- met hoxybenzyl) oxy] - 2-[ (2Syoxi ran-2-yl m
et hoxy] phenyl} carbamate To a solution of tert-butyl
Thedoventien wilbndyy e Butherexplainaddtyiefkisbentoythy foklpiving illustrative

exRRERY! } carbamate (2.9 g) in NW (20 nl) was added
cesium carbonate (2.6 g) and (2S)- oxiran-2-yl nethyl

Eagh exdnnpiified zempsutidfrepredents (al paetjoulaf bed indegshian awrst of the

. Sti.rred at roomtenperature for 18 h and then

INVERHPRt i oned between di ethyl ether and water. The
organics were dried over sodiumsulfate and the
solvent renoved to yield 3.3 g (99% of the subtitled

The dpinving ablyeviaftams efeused:by APCI - MB (mz 435 (M+)) as a

L L T —
D] 3H- s pjSrIofakablienods 4.0 pmd&;-A-ene

iperidinl-1'-yl)'2-hydroxypropyl]oxy}phenoxy) acetate
DEY" 2 sg)l1 C?IBWe%‘f“)‘et ert-hvtivyl

DIfE2: chl areDiisbirépyIBhaxuenzyl ) oxy] - 2-[ (25) -oxiran- 2-
yl met hoxyﬂz_l phenyl} carbamate ( 1 g) in ethanol (10 ni)
DMEch| of =Rimegipyefpanepenzof uran- 2, 4' - pi peri di ne] (0.51

DI\Q%; add?]%—DTE@th?ﬁ@rﬁ{ahﬁ& was heated at 800C for 1 h and
then cohcentrated I n vacuo and the resi due redissol ved

DMBO0di cDomethpistiémddef 2 m ) to which 1M HA in diethyl
Hﬁgger gﬁqﬁ}f) was added. The mixtyre was stirred for at

m ter Sfogpance .qvgc}l WieEHent rat ed i n vacuo.
LTS 1 eBiiUECYREnTHRIRAbEHpAY/ MU WHBCEREQRL 0gr aphy
NMP N-methyl-2-pyrrolidone

ns 3-nitrobenzenesulphonyl

PMB p-methoxybenzyl
PrCN n-Butyronitrile
TBME tert-Butylmethyl ether
TFA Trifluoroacetic acid;
THF Tetrahydrofuran

BOC tert-butocycarbonyl

Relvol  relative volume

General Methods

'H NMR and BC NMR spectra were recorded on a Varian Jnova 400 MHz or a Varian
Mercury-VX 300 MHz or a Varian Unity Inova 400 MHz or a Varian Unity Inova 300
MHz instrument. The central peaks of chloroform-d (8 7.27 ppm), dimethylsulfoxide-ds
(8w 2.50 ppm), acetonitrile-d; (5 1.95 ppm) or methanol-dy (8 3.31 ppm) were used as
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starting gradient 1:1EtOAc : iHex to elute fast

running inpurities, and finally eluting 220 ng of the
weubdsioidws conpound as identified by APCl - M5 ( RLZ/SEAD7/000694

(Mt)) as an off-white solid with 10 % net hanol in

di chl or met hane. Step 3: Met hyl

(4-am no- 2-chl oro-5-{[(28)45'16r(5-chl or o- |

H, 3H-spiro[ | -benzofuran-2, 4L

pi peri din]-V-yl)-2-hydroxypropyl ] oxy} phenoxy) acet at e
1nte(12fd gﬁﬁs %%C%ti P@%ﬁholf}%onrggt?%{r%% wag, c(agiedmub\r\séngr silica gel (0.040-0.063
mni"l\/faﬁ‘i:l@ pusiedsl SM&B&W starting materials were commercially available. All

peridin]-r-yl)- 2- hydr oxypropyl ] oxy} phenoxy) acet

Sohaep@ aegzemﬁagmlﬁeagmﬁs (esrephlabosapiy Rredsnd waretsed aviehgyed:

and net hyl bronpacetate (60 ng) were added. The

reacti on was heated at 80 OC for 30 mn then cool ed
Th@fmﬂowmmdth@swrbmedé@rl:@/ﬂ\& imalyssst her and water; the

d f
s QR A O SR e B B s ARt e
0.7 @hﬂﬁiﬁhowanataﬂgm 254 ﬁmmic)lvand\ tofaltdr 00X aTRY; iSelvant Bt acdtofitrile +
was. added. The reaction was stirred for 18 h, and then

0.1 %o rigTrdienidl 5 %kt 6 ik % BH B8 was parti ti oned
ms&ﬁlﬁéhtg\o &h18ken 00! @&hﬂh%}ﬂ&ﬁ%&@ﬂe@%@tw@ﬁlﬁﬁ I\%QAT’@I Flow

bi carbohat e sol ution (aq). The organic layer was dried
rateok:@F m&/odhi; W ealdnigétt 28 Oama; Sxxbmem Waueeﬁ 0i.03% dt'do SolyexfiBre

it d tified b
soskpi e b S Py s P TR SRR L 5UME step &
(4- (Acetyl am no) - 2-chl oro-5-{[ (2S)-3-(5-chl oro-|

H, 3H~spiro benzof uran-2, 4' - piperidinj-|
Thefoga,l

Psvmznﬁ do‘k’%‘ﬁsééﬁl]l&%a&‘?é%oxy) acetic acid To a
Meggbldgxt'(l i enmélﬁ]éﬁltéi 0, € I\.{r?lg‘t 3%81'31559 G110 A ?mm 5u particle size,

or o- enzo uran-

SolZert'A: pllﬂél’FMma}er,quwam B— b8y aEWcetpyitdile ¥duHembwyy, ac et

et 5 0843 2 Bt L0l GO b g 0 R apd

28@B8nM N the reaction was concentrated in vacuo and the
residue redissolved in 5 m of 1:1 THF : water. LiOH
Meﬂ@@ Bripstensniodigidant 4HY); Cobing: X Tigrre GRas0G:x B mmed @pattiglsrsize,

§ETRETA IS e d el 2 L S9! o 1ot 'l ETPYESHLD 10-100%

B 20 min, 100% B 1 min. Absorption was measured at 220, 254 and 280 nm.

The following intermediates and starting materials can be prepared following the
procedures described in W02004005295:
5-chloro-3H-spiro[1-benzofuran-2,4’-piperidine],

5-fluoro-3H-spiro[ 1-benzofuran-2,4’-piperidine],
5-chloro-2-hydroxy-4-[(4-methoxybenzyl)oxy]-N-methylbenzamide,
(3S)-1-(5-chloro-2-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin}-1'-y1)-2-
hydroxypropyl]oxy} -4-hydroxybenzopryrrolidin-B -ol,
N-[5-chloro-2-[(28)-3~(5-chlorospiro[benzofuran-2(3H),4'-piperidin]-1'-y1)-2-
hydroxypropoxy]-4-methoxyphenyl] acetaride,
N-[2-[(28)-3-(5-chlorospiro[benzofuran-2(3H),4"-piperidin]-1'-yI)-2-hydroxypropoxy]-4-
hydroxyphenyl] acetamide,
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RPHPLC using two different systens (Xterra col um

first using 5 %0 75 %acetonitrile in ag NH3(0.2 %
woOhers/02&763% t 0 95 % acetonitrile in aq NHAOAC (OCR/S$R007/000694

giving 15 ng (10 %9 of the title conpound as a white

solid. THNW (DVMSO) 5 8.97 (s H 7.93 (s, H, 7.24

(s, H, 7.11 (d, H, 6.75 (g , 6.59 (s, H, 4.57

(s, 2H)34.14-4.05 (m H), 62380(m 2H), 3.54-3.34

(m 2H), 3.02 (s, 2H), 290264(m 4H) 2.06 (s, 3H),

gss éig/)m-%{néé{&bé;gz& '@gglﬁlﬁ 5‘3’ @%OX}’?&]%&} agetamlRe sult from

s 4 S s

Slnt}}?éﬁbq@&?s)eed?é‘fri@dﬂb AAO0RDR4AS, Step 1: Met hyl
[5- E:l?lgrg)‘:%%l% I {?ﬂﬁf(@ n"é’cﬁclxgr%%Lzﬁoﬁy?—pﬁ@r&ﬁfcbelcnlr_llic3a|5|idst@%t5&gl e'sfe?e
pi peridin]-r-yl ) 2- hydr oxypr opyl ] oxy} phenoxy) acetate

?ogf%fv“' SS8R48 g i s P foloving prcedrs

smﬁlar B thédel délsdfﬂbe& wW)ozZ)01@77101
rox éaropoxy hydrox%%ahenyl acetam de (45 ng) in

@é‘sdl%hwr@a%rm@ tbenory)-Aiyj4-Gadhytsstfopyl)benzoyl],
brormacet ate (15 ng) were added. The reaction was
stirred at roomtenperature for 6h, afterwhich the

Exnmpleulre was filtered and purified by reverse HPLC

2 o s ‘ :
DZDJBWMW' ﬁlw-@mpfdgﬁ7&;ﬁeﬁ&vfd%nﬂozd 8 94 (d 3—8- 3,

: , 15
Step:_{.[b tq:ﬁ-ButBl @Zchéon?g &(ﬁ']mqtboxy@en@g)_oé}?]e%[ ©%- omjn é;&;al@)mg

03 (b, 4.78 (s, 3H), 4.34-4.27 (m IH),
phéwcfcmamgw(m(zwog 70 (s, (:S%H) 3.68-3.15 (m 6H),

To3 settips of 2EYhutyd {3GhRrOA- }(yldxoxes]z+4)-[(4 -nehoxBenzBhhxy]
ph@yﬁf%gtg_(%g_gim I%M?F(%O ml)swag adzded cesium carbonate (2.6 g) and (25)-
oxirdrl-Binsquhy] GLditrblenZak sl fnaid . (feq) PTIRAEA® A Ival stirtdd At rdom
temperature for 18 h and then partitioned between diethyl ether and water. The organics
were dried over sodium sulfate and the solvent removed to yield 3.3 g (99%) of the
subtitled compound as identified by APCI-MS (m/z 435 (M")) as a mobile oil.

Step 2: Methyl (4-amino-2-chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[l-benzofuran-2,4'-
piperidin]-1"-y])-2-hydroxypropylJoxy}phenoxy)acetate

To a solution of ferz-butyl {5-chloro-4-[(4-methoxybenzyl)oxy]-2-[(25)-oxiran-2-
ylmethoxy] phenyl} carbamate (1 g) in ethanol (10 ml) 5 —chloro-3H-spiro[1—benzofuran—

2 4'-piperidine] (0.51 g) added. The reaction was heated at 80°C for 1 h and then
concentrated in vacuo and the residue redissolved in dicloromethane (2 ml) to which 1 M
HCl in diethyl ether (5 ml) was added. The mixture was stirred for at room temperature for
24 h, and concentrated in vacuo. The residue was subjected to column chromatography
starting gradient 1:1 EtOAc : iHex to elute fast running impurities, and finally eluting 220
mg of the subtitled compound as identified by APCI-MS (m/z 539 (M")) as an off-white

solid with 10 % methanol in dichlormethane.
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5 hydr oxypropyl ] oxy}-4-{acetyl am no} phenoxy) aceti c
acid A m xture of nethyl

wO2e@nadbam no-5-{[ (21S)-3-(5-chloro-r PCT/SE2007/000694
H, 3Hspiro[ | -benzofuran-2,4 tpiperidin]-
r-yl)-2-hydroxypropyl ] oxy}phenoxy)acetate (43 ng) in
ethanol (2 m) and 2 MNaC]—Iéaq) (1 M) is heated for
1 h, after which the solvents are renoved and the
conmpound purified by reverse HPLC (wate acetonitrile

S R AR RSyl
pip(;dgmjbgfégb)-@hy@lmﬁipﬁgﬂ%}@}p}lehﬁw)ée%{ (70' '153 =8. 3 ) NH) ,

Tog sggfcigﬁ 9gm% 1 a;dmigb-@-;chéorpg-é}_z[@ By(s- 0'9104@5 'g} Wéspiqll) |
be%og%a}r( B4 ridl.tgﬁgi?l)(@—h%@rb&}?rép@ %@n%&tgﬁ%\te (272(%_E1g) in NMP

€ @ngsuuz O@d)op#f: (A9 mgpand mqthy] bBiqacREI(6MBy) Wi #0&. The

rea&gﬁ%aé hregtre|l¥l?i enz OE U r%g - l%%?n S O%g F?%P?#lp?n%‘ Pytwsen diethy] ether

andwalen ﬂgﬁmrl emits| wank fiedlo{ea cadiyhanifne hrhemnexn-aaeh &G e

T ti.on
resbd?‘m“tag ?ﬂd?sﬁ‘ggf edin dichloropetieps (Sopb epd siflnomiceticaid @ mlywee
added0THY redctibh hvad stifd¥ o X ¥ B S1Q¥%M coﬂc{ﬁfﬁfeﬁﬁ% 95'11%? Hile nﬁ}'ﬁue was

acetam de, trifiuoroacetic acid
Parclsol?ﬁd)thmd@t\amé@cté@mmmamm mn{rﬁ@@/sqdnum bicarbﬂzﬂatﬂgolutlon

o 0 A5 S0 D CSLEUPRR 5 o v

14@5111g rof e sabtittedanmpenpiasitietified by AZU-MI (82 ITRIREY)Qk ak 3fE-
h ﬁand ['ithium hydroxide (0.1 g) were added andthe
WOLR ¥y e was heated at 50 C for 2 h, cool ed,

Ste AN CRUCER L) D-YIAEAHO5 - §M)WF5-£HZ&9 P 35 g 4 mﬁ?%n 2,4

HPLC (Xterra, anmoni a: acefonitrile) Teav
pipggidiat-1 i 2-Jugonnrepy Fompbaredy asetic ad t e soI id 1H NI\/R

To Qggl %@rg@ﬂﬁlgm%‘fmm;@-cgyoég% ({g&S)_-I;K_D(S gﬁ]@%pz %IgKH Egﬂo[g 10
ber(zeﬁxr&ﬂ)?, 4 4ipSidfrs; ' -&lal)z-hyﬂdr&@paoﬁqomphéﬁoxyﬁc&@te (0ld4 gﬁ)n
dlc%lﬂ,? 912&% ig%fjil) I%Ex Oﬁ'r%’i‘ én}) WP#?CB'CIC arcl)hydgide (3 ll_gl) w%re added
After 30 min the reaction was concentrated in vacuo and the residue redissolved in 5 ml of
1:1 THF : water. LiOH (20 mg) was added and the mixture was stirred at room
temperature for 18 h. The solvents were removed in vacuo and the residue subjected to
RPHPLC using two different systems (Xterra column first using 5 % to 75 % acetonitrile
in aq NH3(0.2 %) then 25 % to 95 % acetonitrile in aq NH4OAc (0.2 %) giving 15 mg (10
%) of the title compound as a white solid.

LHNMR (DMSO) § 8.97 (s, H), 7.93 (s, H), 7.24 (s, H), 7.11 (d, H), 6.75 (d, H), 6.59 (s,
H), 4.57 (s, 2H), 4.14-4.05 (m, H), 3.92-3.80 (m, 2H), 3.54-3.34 (m, 2H), 3.02 (s, 2H),
2.90-2.64 (m, 4H), 2.06 (s, 3H), 1.93-1.79 (m, 4H); APCI-MS: m/z 537 (M).

Result from assay: pIC50 9.25.

Example 2
(4-(acetylamino)-3-{[(25)-3-(5-chloro-1 "H,3H-spiro[1-benzofuran-2.4 - piperidin]-1’-yl)-

2-hydroxypropyl]oxy} phenoxy)acetic acid
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Result from assay: 1C50 (mVM 0.01003. Exanple 3

(4-(acetylamino)-2-chloro-5-{[(2S)-3-(5-fluoro-I "H,
wOkh@mpmiemws | - benzof uran-2, 4' - piperidinj-| PCT/SE2007/000694

"-yl)-2-hvdroxypropyl ] oxyi phenoxy) aceti c aci d,

hydrochl oride. Step 1. N (5-Chloro-2-{[(2S) -3-(5fl

uoro-I "H 3H-spiro[l-benzofsyran-2, 4" -piperidin]-I '-

yl ) -2-hydroxypropyl ] oxy}-4- hydr oxyphenyl ) acet anm de A

solution of -{5-chloro-4-nethoxy-2-[(2S)-oxiran-2-y

Mé&BsdhAxy] phenyl }acetamide (1 g) and
5-fluoro-3Hspiro[l-benzofuran-2,4' -piperidine] (0.75

Stag)1:iMetiot! iﬁﬁﬁ@ﬁfyl("ﬁwofﬂ §/ (395~ Fectlarg- 14, 38 iropt-bandnfimard2, 4"

di | d
PR B R o o e A 120 | 00\ BSo ve
Todi whitionofidt Be(RS)- 33(560}ﬂﬂr))spm$beadﬁeﬁndl(m W' ?Eperfﬁ\;\lﬁ -1 Kl)-Z-
er | C

by RSP Sl oyl oo 6 meh oD B e garbonate
(4£3m§¥]£ﬂc9 m¥s] Redesbetatdl@ 5 %gstwe&@ama Bilel b4 &iEn %Jas ?@’6&3 nqtt%gm

The reaction was quenched w th net hanol
tergpraateisfereh, pieradichihy métnre vwaséilﬁem agd pusifies b;e@wes@HPw

PSR GRT D BE 2 el P Be iR ampoun

as Fwdhitesalat.i on m xture is heated at reflux for 1 h. Then

1 t I ' d t heat

SRR Fhis7 54 GotD, 897 b s haRie roRieion v 1729

(me 7fE757 Cﬂﬂ@n%&%[d 74 (n‘i"’ff)d6 *6916\/@;% @-I)C@'SP%QL@?BP?I‘?% 03 (b,
s g) solution. The agueous phase

O%)ef‘& 61(% éH)vﬁ 34437 o, b}dm04§o$%&m,@ﬁ)a3wao éstH}acSt@eB W (m 6H),

t h
3 ADCE 200 G D AP R B i S8 BT RS 0™
Ste%Z of{ (M,Ma’ﬁrbhlow—éwf mﬂpﬂuﬁdbena@‘umﬁem'tﬁgpeedﬁ;gyl 'ApQ-- N5

-white, solid. Step 2.
hy fzwpéﬁpg?wn% vy 6#6”‘8‘31){%?’2”330’ -(5-i 1 uoro-|
AMX&HE%theQ{ylS nlﬁh@g-ﬁ( 3-BLdAforo-1'H,3H-s 11ro[I -benzofuran-2,4'-
din] -1 propyl]o cy}phenoxy)a etic acid,

plpﬁygllnbé hyl g-ﬁrlwd@@mogﬂi xy}phenoxy)acetate (43 mg) in ethanol (2 ml) and 2 M
NaOH (aq) (1 ml) is heated for 1 h, after which the solvents are removed and the

compound purified by reverse HPLC (water:acetonitrile containing 1% TFA) yielding 42
mg (87%) of the TFA salt of the titled compound as a white solid.

'H-NMR (d6-DMSO) ) 9.57-9.48 (m, H), 8.94 (d, J=8.3, NH), 7.65-7.63 (m, H), 7.29 (m,
H), 7.17-7.15 (m, H), 6.82-6.78 (m, H), 6.67-6.66 (m, H), 6.49-6.46 (m, H), 6.02 (b, OH),
4.66 (s, 2H), 4.40-4.29 (m, H), 4.02-3.92 (m, 2H), 3.56-3.19 (m, 6H), 3.10 (s, 2H), 2.19-
2.00 (m, 4H), 2.07 (s, 3H); APCI-MS: m/z 505 (MH").

Method B

3-{[(25)-3-(5-chloro-1'H,3H-spiro[I-benzofuran-2,4 -piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-{facetylamino Jphenoxy)acetic acid

To a solution of N-[2-[(2S)-3-(5-chlorospiro[benzofuran-2(3H),4'-piperidin]-1'-y1)-2-
hydroxypropoxy]-4-hydroxyphenyl] acetamide, trifluoroacetic acid salt (145 mg) in THF

(3 ml) was added sodium hydride (60% in oil; 13 mg). The mixture was stirred for 30 min

whereupon methyl bromoacetate (50 mg) was added. The reaction was stirred at room

‘temperature for 20h. Then methanol (3 ml) and lithium hydroxide (0.1 g) were added and
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To a solution of -(5-chloro-2-{[(25)-3-(5-fluoro-r H
3Hspiro[l-benzofuran-2,4 | piperidin]-
wo-2yi8)0i@6hydr oxypr opyl ] oxy} - 4- hydr oxyphenyl ) aceCasEL®7/000694
(0. 18 g) in DW (5m ) cesiumcarbonate (0.12 g) and
met hyl bronoacetate (30 nl) were added. The m xture
was heated at 60 OC for 8 h. . .The reaction was
partitioned between Et OAc ar?g wat er and the organics
were dried over sodium sulfate and renoved i n vacuo.

h i d in 1:1 THF: wat d Li OH_ (20
RN ST S G RME T . SRR
reV@BPEHaeS HPBCf(Xfenﬁ,Oarﬁsiania.fa&&mﬁﬂ%heaivﬁng/\@ﬁmg g%}%? gk fshggﬁ%jciﬂed

in vacuo and subjected to RPHPLC (Xterra, _
cogppetRthista whige sodag. NH3(0.2 % ). Treatment with HO in

L PEPROR, T 6 D T2 IR g BRI (4 BT 6o

(ARE» 6133 (fld,d), 546 &y H)pt. 05, BEHS.0568. Fx@nyHe3 40 {&, H), 3.00 (s, 2H),

- 5~ 3= (Pz gl oro-1 .
2. 0530 B Ghah RO R B SR G B ARCHMS: g 95 0080,
Ry froxyRERP Y3000 0% 1008Et hyl ami no) car bonyl | phenoxy} ac
etic acid Method 5 Step 1:
5- Chl or o- 2- hydr oxy- 4- met hoxy benzoi ¢ acid Mt hyl
- oxy- 4- met hoxybenzoate (50.0 g) in
Extzj‘llnlci:m?gronet hane (250 m ) and aqueous HO (5.0 nml of
(4 asetNiymimmts 24chlipad-6 <l [(RIS}-B-(SOREHo2 1 ' HBH-Spiey) 1-deakofilren-2,4"-

£ ffe heated to ref]ux for 2 h., The Xt ure was
Y AYALOXYDYODRLLOXY ADAenpXyIdcer]

slurried i n nmethanol mn and o

y%?ﬁr@ewropmﬁéw'réf-bé{rwéyak@%aa@etm@hed wi th met hanol

' {
SO ctos AR 04 o SNBSS Byt o
and S-Sro-3H-spirakiricazafotane?, 4 pIpeBidme] B2 g)iiekthpnol (20 ml) was heated

at 80°C for 1 h and concentrated in vacuo. The residue was redissolved in dichloromethane

StyRE NeYRORloRd- xmtzs)-@(yﬁgggﬂﬂi@%&r}wé%bwﬁyoﬁbam%'.Itmﬁgrédin -1

and boron tribromide (1.0 M soln in dichloromethane, 3.6 ml) was added dropwise. The
reaction was stirred at 30 °C for 1 h. After which second portion of BBr3 (1.0 M soln in
dichloromethane, 3.6 ml) was added. The mixture was stirred at 30 °C for 18 h. The
reaction was quenched with methanol (20 ml) and concentrated in vacuo. The residue was
redissolved in dichloromethane (10 ml) and and a fresh portion of BBr; (1.0 M soln in
dichloromethane, 3.6 ml) added. The reaction mixture is heated at reflux for 1 h. Then
methanol (10 ml) is added and the reaction heated at reflux again for 1 h, the solvent is
removed in vacuo. The residue was partitioned between dichloromethane and a 10 %
NaOH (aq) solution. The aqueous phase was acidified with a 10 % HCI solution and
extracted with ethylacetate. The organics were dried over sodium sulfate and concentrated
in vacuo to give 380 mg (xx %) of the subtitled compound, as identified by APCI-MS (m/z
464(M")) as an off-white, gummy solid.

Step 2. (4-(acetylamino)-2-chloro-5-{[(2S)-3-(5-fluoro-1'H, 3H-spiro[l-benzofuran-2,4'-

piperidin]-1'-yl)-2-hydroxypropyl]oxy}phenoxy)acetic acid, hydrochloric acid salt
To a solution of N-(5-chloro-2-{[(25)-3-(5-fluoro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-hydroxyphenyl)acetamide (0.18 g) in DMF (5
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Step 2: 5-chloro-2,4-di hydroxy benzoic acid Mt hyl

WO 20§04d5@@xy - 4- met hoxy- 5- chl or obenzoate (49.0 Gr@$007/000694

suspended i n dodecane thiol 5 (250 m) and heated to
400C. The slurry was then treated with al um ni um
trichloride (75.4 g) over 5 mn. The mxture was then
stirred for a further I'h at;;400C. |ce was then added
to gquench the reaction and then the m xture was
partitioned between water (200 nl) and ethyl acetate

o) G Khabopal 00 £ 430 et bRAARMEE 36 1 S Mded, M mixture

wasllreatéd deeehaiiefon 8 dil Thﬁ&aetﬁdnomqaattﬁiomed)bettveerﬂ]mﬂ}emnd water and

the GrRAREy WP Y B TR PR i v ey s alen

up WIHINTHE QR aRELIOIZ 20%hny) wes A THRQeHBA whé &fred at room
compound, as identifi by LC-MS5 as a white solid
tempeatuge {§r 6@ gn yf,t@vva)ch gt g @ncentrated in vacuo and subjected to RPHPLC

b G R
A e R R e N
mg g¥ thie itleld yorﬁpdﬁnd,% iddn}ifn wby tAd’é:&ﬂ\éSl (mizt52 1 GRS 88 ameff-white
.carbonate (23.41 g) and then 4-nmet hoxybenzyl chloride
solifo4 12 g). The mixture was heated to 65C for 18h and
Resﬁmmnaésg%mmgpol to roomtenperature. Water (100
was added and the m xture stirred for Ih. The
result| ng slurry was filtered and the filter cake
EXM@@ gqd with water (50 nl). The danp solid was
pended in nethanol (300 m, 10 vol) and stirred for
{2-GRord-fr// (XHe3-63- drlom B I spitodi Senzmiictan Bt -bipketigin 2-
riaeé\ldd yi el di ng

Memgabkoxybenzyl )oxy] -5 chI or obenzoate whi ch was

"~ converted to the subtitled compound as described in
StepnPDOhlyosEdBdrosy-dpnathoxy benzoic acid

e A A TS U B BB o B
HCbf5.Gmt bf M)Z?V'dsmmad with- EIQz@lzrfﬁS B @} yinkthz yliXtoreyyas heated to
reﬂg‘!—’{ g?:;zg% b’?g?ﬂ%}f &ﬁgw&? cij)o{ @smbé?né te(nﬂaeéatbr)e aaﬂ gne solvent was
evaf&8icd Sidk BMaL @ol(cﬁwﬁlcﬂ Jwab BlubRA if HRtHEhd1 (250 ml) for 30 min and
then filtered. The filter cake was washed with methanol (100 ml) and then dried to constant
mass in a vacuum oven to give the subtitled compound, as identified by LC-MS, as a white
solid (49.0 g, 82% yield).

Step 2: 5-chloro-2,4-dihydroxy benzoic acid

Methyl 2-hydroxy-4-methoxy-5-chlorobenzoate (49.0 g) was suspended in dodecane thiol
(250 ml) and heated to 40°C. The slurry was then treated with aluminium trichloride (75.4
g) over 5 min. The mixture was then stirred for a further 1h at 40°C. Ice was then added to
quench the reaction and then the mixture was partitioned between water (200 ml) and ethyl
acetate (400 ml). The organic extracts were dried and the ethyl acetate removed in vacuo.
The resulting solution in dodecanethiol was allowed to cool to ambient temperature and
stirred overnight. The resulting slurry was filtered and the filter cake was washed with
isohexane (750 ml) to give the subtitled compound, as identified by LC-MS, as a white
solid (31.2 g, 68% yield).
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was heated to 100 OC for 3 h. The m xture was
extracted between ethyl acetate (200 nml) and water
wO020B/0m7%s The organic | ayer was washed 3 ti meBCWSEI07/000694
water (100 m ), dried and renoved in vacuo yielding
4.2 g (95.6 %9 of the subtitled conpound as a white
solid. 1H NWR (acetone-d6, 200 MH#z): d 8.11 (s, IH,
7.45 (d, J=8.9, 2H), 7.01 (s, IH, 6.97 (d, J=8.8,
2H)5 5.23 (s, 2H), 4.66-4.60 (m IH) 5 4.64-4.43 (m
Step ) 5-Bhlo2d-2 4y @ox; 2, [ (Bebho3ybhzl)Dby [0y et Bk hzdikide J=4. 6

wjl ]aﬂ%é(q(g% 3@0?0&32306&1’56( (%? 2%?)111 dr?%(ﬂ/ﬂ? NEO mrst st/as4trsegted with
potésﬁm &%bnﬁfe((% m’ g)_'l_ﬁiﬂocﬁéﬁ)ét h!l‘efﬂ% dnz el cfh(o%@s 62240 Q)"‘Tﬂe Miithre

et hoxy] benzam de"To a war ned 0 0G5 sol utlon
wasthegtell 40 65°2(for 189 angl theriliomief yd cqol & oBMBIBeratIre. Water (100 ml)

g S S

cakaday]ﬁérdohﬂDmter @0ingl).i The damp lschcawggswpﬂndtad ﬁfméﬂharnil IaooThle 10
t t t t

Vol TOcHireH G b e s BB RS G i S rerien g

metthddl (90 NS 'dHQ@l %@33‘1’@; (69%) Ji8néthyl 2Pt dFoxg-f)(4and

extracted wit acetate. 'The conbi ned organic
meﬂha!yséqeszsd)oetthrSrcélépra%ﬁmméwmde@h W soaperted tq e subtitled compound as

W‘P edi ssolved in nethanol (10 nl) and a
desﬁr.nlge% SO g(%(ﬁogsszo " sodi um et hoxi de in nmet hanol (4.8
Stepit) 5iChIaokdERA4R T e-dtherJes Uxslanid@finahoxty pay4-
enper a urefor )ﬁgg afterwhich the reaction is
me% Evret OB Akt ”é?ﬁﬁlgeacetl c acid to pH 6-7. The
A sERFVETH CHISro ENVRRIR dS:gLﬁfsﬁﬂéih&Hﬁeﬁ Qﬂ@\/’—&&@iﬁ@éﬂké&ﬁi@e 5312 g), D-

et hyl acetate and washed wth water

o Brﬁ()prpymlé@glmld-ﬂoaxl@tﬁ (2-8 ghiendeagsigpucareompipdd-6i nvahww ml)
BT O G EOBOMEH 55,8 oo
andlvwedte(100 bi)l). The dpahie layletHvas adiBd GSxmds kith \#atéiﬁ(lﬂo 411) (rigd and
rerr(q:%d m%a(c)zlz%ytyghr@(f{g gll(gg 2 f%%?éﬁhe sgbt—;tée({n oa;r@% ag eH)vhlte so¥1d

' %ﬁ@l Maio 2_d? 3(%%/1(1%3"26)58 1 %ﬂ?@ I5.-45 (d, 1=8.9, 2H), 7.01 (s, 1H), 6.97 (d,
1=88,3H) sp23 6] LH) értbet.of am-121) 446448 r(ind iLH),4.24-4.91 Ym,BH), 3.81 (s,
SESHEY RO P 5Dy 158 3B REGURENF M CR .

Step 5: 5-Chloro-4-(4-hydroxoxy)-N-methyl-2-[(2S)-oxiran-2-ylmethoxy] benzamide

To a warmed, 30 °C, solution of 5-chloro-2 {[(4R)-2,2-dimethyl-1,3-dioxolan-4-
ylmethoxy} —4—[(4—fnethoxybenzy1]oxy—N-methbeenzamide (0.5 g) in acetic acid (5 ml) is
added dropwise a 4.1 M hydrobromic acid in acetic acid solution (1 ml). The reaction
mixture is stirred at 30 °C for 90 min, when a quick precipitation occures. The reaction is
quenched with 2 N sodium hydroxide (aq; 18 ml, pH ~ 5.5) and extracted with ethyl
acetate. The combined organic layers are dried and removed in vacuo. The intermediate is
redissolved in methanol (10 ml) and a 0.5 M solution of sodium methoxide in methanol
(4.8 ml) is added. The mixture is stirred at room temperature for 20 min, afterwhich the
reaction is quenched by adding conc. acetic acid to pH 6-7. The solvent is evaporated and

the residue redissolved in ethyl acetate (100 ml) and washed with water (4 x 25 ml). The
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A suspensi on of

5-chl oro-3Hsriro[l-benzof uran~2, 4' - pi peri di ne] (223
woudes/0aewhl or o- 4- (4- PCT/SE2007/000694

hydr oxoxy) -i V-raet hyl - 2-[ (2S) - oxi r an- 2- yl met hoxy] benza

m de (257 ng) and lithium perchlorate (10 ng) in

acetonitrile (5 n) is heatgd to reflux for 4 h. Sone

nmet hanol is added to the mxture to dissolve solids

and the reaction mxture is purified over reversed

o AR AL GE R RGOS R

asmbﬂtesdhdd corrpound as a Wwhi te soI [ d 1H- NI\/R (DI\/BO d6

%I@%gf):adg %.g‘igﬁf%(-h 7%&@1 % 7(1,@ 1H9{)6'_2%(87§‘IX 4. Yoo 41
(m, '1'5!2 4.41- é%sgﬁi\ 111%1'4743 Bk }?2%'2%%@)7@11( ghé%H)(e» (0, T548, 38D,

27&-&)76(@,15)2‘&31@1\(/1&1%59( MS: miz 481 (MH) . Step
St 5 9%%%—25{[{2&-5@—0@10(@1éﬁfgwezr?@,-bfw@m%f%veeﬁzggmv-z—

hydﬂw@pﬂo gbmfﬁ-lﬁjﬂdmw—-N—methylbenzamzde
ydr ox ropyl oxy}-4-[ (methyl am no%car bonyl ] p

A SH%WBS&S)’} %‘eﬁ@?@ ser@h Py ﬁlupemnéme] (225 mg), 5-chloto4-(4-
hyc@oﬁgfﬂf\lofn&hﬁu—%@') &1&@—'29%{11%{h%x§]be&am1de (257 mg) and lithium

benzof uran
per ?hl@l@fel (dIO nig) i a,qeyongmh;(a mi)(wﬂmev:p@l td refly} fot 4ty Bomx ynethanol is

0] DIVE
s NEh RS e 0 A e ar w i P oo ey hovirted
mhﬁmﬂsmgargdadmt by Water: avveadeiledodtaimdfe 19, THN, 3id1aBg 350 AEI(88%) of

AR TR U
f t
M@F@d’%ﬁ?wpﬁ% 0 08 MD HLR, SOTRNG B, .15
7.14 o et 6.82-6. 7806, NERL)G.73(s 71199 448 (m HY), 40528, A5, 3.6Hm, 2H),

5458046 i 3 ) Py 51 sl s b bl syl

m/zm)lavﬁ;ss(br s IH) 3.75 (s 3H)5 3.60 (m IH), 3.50
(dd 13. 3, 2H), 18 (br.s, 2H), 3.04
Steze Bngthyhz%chlqogse{[(@) 3;](5=ché)rg-l|=§.i3H3sp|)r52] heozofupam 4 Griperidin] -

'y ?-@z{ﬁp ggr%yfggésf(g%{érwz%car P;%B]p%enoxy}acetaz‘e

To & kirB¢d spition of Stshlvz®P i @5)-2-(8chliotPEH, JT-8pird[ 1-beydofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-hydroxy-N-methylbenzamide, TFA salt, (119

mg, 0.2 mmol) in DMF (2.5 ml) were added cesium carbonate (163 mg, 0.5 mmol) and
methyl bromoacetate (30 mg, 0.2 mmol). After stirring at room temperature for 2 h the
inorganic material was removed by filtration. The product was isolated by HPLC to afford
the subtitle compound as colourless solid (TFA salt, 91 mg, 68 %).

'H-NMR (acetone-ds, 400 MHz): § 7.99 (s, 1H), 7.23 (s, 1H),7.13 (dd, J=8.5,2.2 Hz,
1H), 6.91 (s, 1H), 6.76 (d, J= 8.6 Hz, 1H), 4.96 (s, 2H), 4.71 (m, 1H), 4.29 (m, 2H), 3.85
(br.s, 1H), 3.75 (s, 3H), 3.60 (fn, 1H), 3.50 (dd, /= 13.3, 9.9 Hz, 2H), 3.18 (br.s, 2H), 3.04
(br.s, 4H), 2.90 (d, J= 3.8 Hz, 3H), 2.46 - 2.15 (m, 4H); APCI-MS: m/z 553 (MH").

Step &: {2-Chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1"-yl)-
2-hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}acetic acid
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25

2~hydr oxypr opyl ] oxy} - 4-[ (met hyl am no) car bonyl ] phenoxy}
acetic acidTo a solution of nethyl

wO20miers- 5- {[ (26) - 3- (5-chloro-r PCT/SE2007/000694
H, 3Hspiro[ | -benzofuran-2,4' - piperidin]-
1' -yl )-2-hydroxypropyl ] oxy
}-4-[ (met hyl am no) car bonyl | gdenoxy} acetate, TFA salt,
(67 rrg, 0.1 mol) in ethanol (5 m) was added aq. NaCH
(2 M 1 m). The mxture was heated at 80 C for 1 h.

Ta mmwmmf inhatisy] @ follof @ 5O{@4)-B 415 ¢hloto]! HTj}g;S}g]ﬁgml,g&o\fﬁgn_g 4.

piggiolr S0 v rropeflovr H st em%)%%ﬁ?ﬁmem} scetate, TFA
sal 6(69&1@’1 e:1 mmé@@n %’Zﬂol %‘ﬁm?) -wh aﬁéed zlq'g"}\l E)ﬁ (%%ﬂ; ismé i‘é Enéxture

7.13
wag heatg et $£&°C fopq)l h theg@lapks V@H; rem$v7¢1n(vapud Hhe residk Wanpurified

by%-'beC §J %136 élt]l_k'&)maé}n%%ﬁ Q:glﬁuﬂesg S‘_{]%d @;‘ﬁg §ﬁ_b'_918 Qigg‘_?)‘? (é dd.

4 HQNMR @cétBneudgél(l@l\/IHﬁ) ST (APE), B (s nm) 3@ (&d\/b*és 5,2.2 Hz,

020109.
115508 b ol R e GO0, 02016 Bxample S (m, 2H), 3.79
f
(. 2B (@7 ROT 0 006 daq, PPN Qv Dl 252 13 12 e 48D,
2. 89r(é,t aﬂépadal(naéHm AFA-88em/2539 (MH.
| N- t hyl - 2- 25) - i
R R Y ) e e Y et b

5- chloro 2- hydr oxy-4-[ (4- net hoxybenzyl ) oxy] benzoat e
Ex% 1g 5.0 mol) in the solution of nethylamne in
(33 %w, 25 n) was stirred at room
2 ;tzecthshﬁﬁ YT @SOY-RSBhight 1 Eihe Al 69,06, L90 f‘pzmz&z?zg BH% 2

solution. Thé solvent waS renoved 11T vac
hydosyremilony hidireethpldming earbot Wivhenen P herylbr dnkn e b 174
cenzanide as red powder. This internediate was
solved in DV (20 m). To the solution were added
96 g, 6.0 nmol ) and
thyI 3-nitrobenzenesul fonate (1.30
. O~ spensi on was stirred at room
tenperature over t. The reaction m xture was
partitioned beflweén &thyl acetate and H O. The organic
| ayer was Ho °

Step 1: 5-Chloro-4-[(4-methoxybenzyl)oxy]-N-methyl-2-/ (2S)-oxiran-2-
yimethoxy]benzamide

A suspension of methyl 5-chloro-2-hydroxy-4-[(4-methoxybenzyl)oxy|benzoate (1.61 g,
5.0 mmol) in the solution of methylamine in ethanol (33 % wt., 25 ml) was stirred at room
temperature overnight, then at 60 °C for 4 h to form a solution. The solvent was removed
in vacuo, affording 5-ch10ro-2—hydroxy-4—[(4-methoxybenzyl)oxy]-N-methylbenzamide as
red powder. This intermediate was dissolved in DMF (20 ml). To the solution were added
cesium carbonate (1.96 g, 6.0 mmol) and (25)-oxiran-2-ylmethyl 3-nitrobenzenesulfonate
(1.30 g, 5.0 mmol). The suspension was stirred at room temperature overnight. The
reaction mixture was partitioned between ethyl acetate and H,O. The organic layer was
dried over Na;SOy4, and filtered. The solvent was removed ir vacuo to give the subtitled

compound as red solid (1.71 g, 91 %).
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dried over Na2SO4, and filtered. The sol vent was
renoved in vacuo to give the subtitled conpound as red
weabisth1¢7ts71 g, 9 1 % .1H NVR (CDCA 3, 400 MHzPCTSEB02/000694
(s, IH, 7.67 (d, J = 4.4, NH), 7.37 (d, J=8.76, 2H),
6.92 (d, J=8.76, 2H), 6.58 (s, IH), 5.11 (s, 2H),
4.44-4.39 (m IH, 4.01-3.96.(m IH), 3.82 (s, 3H),
3.39-3.34 (m IH), 2.98 (d, %:4. 9, 3H), 2.96-2.95 (m
, 2.82-2.79 (m IH); APCl-Ms: mz 378 (MH+) . 5
1 ;
500 @, 40 M58 24 T8 436 4O G T 39
6.9224 A/=8 (Y6 PEHI), GJSNS l1H); S/ll)CSZZH),444 439 (m, 1H), 4.01.3.96 (m, 1H), 3.82

(s, PRV RA O 08! X be @t}yf 25, DR Yl 1. 3 8515.79 (m, T8

AP'd‘Ia?\@sr@,{ZIy@W;pj uran- 2, 4' -pi peridine] (172 ng, 0.77
nmol nd
Step 13y éfCéhlalmH ﬂ[( Q@{deqid&enzlyﬂf ﬁﬁS@p}ro[mebﬁydnuZ%]ﬁ@erﬁ)m JOXy])-2-

n 290 .mg, 0.77 mmol) in
hy&r?%’é)n%’% ){ éﬁ z%?lée Z‘é{’de%O 0C over ni ght.
A ftxhasof Sdéhlﬁrd herpié] 1 AR fednidy f@!meTQ@Z&%lodﬁ%fﬂéﬁ and 5-
redi ved in dichl oronet hane A (95 %
chlgros3- i@i %g%xyé%?éfaoxﬁd&nﬁﬂéd@cﬂ( 106ﬁanma§'1r9@th¢x3éblenaam1de (290

mgl 0. qm&&w&réﬂﬁaﬂ[ﬁ(lf) %1? gra? stirfddGt ¥6 b?%’xf%ﬁ%hy\ﬁm%&&%vtﬁen

In vacuo and t he residue was puri 0 girve
renpqyed dutncise. Haaemmcimum redisspad mﬂmhl@ﬁﬁﬁ:tme (57&1)%&1 TFA (95

%, %@'%ag %%g% &g’ fci_bmo \2131589 1rr8eg gt?ro%lﬁx t?rm)erflquﬁe t%lﬁ h. The

vol6til82were #8mévad ih Micuobind &dmmﬁ&ﬁzaﬁpﬂn‘éakg 'HPIJd"r)o gnf’e tﬁé subtitle
2H) ,, 3. 45-3. 40 (m

Cox%munégg'f@ 5811@8& mgI2%). 3H), 2.18-2.08 (m 4H)

1 / ot : _

HJ%\R{@Z{ dgﬁlisggé 54%??\/?[]2%)5( OFéd {ﬁ (ﬂh}f} 758 W), 7.30 (m, 1), 7.18

7. 1H(BHEH), 68R46. Helng, dE) ™7 2(s4 LHpUpr (il H),-4.05 (sy4HD), 3.57 (m, 2H),

43P LI R b ) 05T 10 0Fe. S, S ook dt el Kecraes:

m/;&(ﬂlL(MI@r) of 5-chloro-2-{[(25)-3-(5-chloro-r
ro[l -benzofuran-2,4'-

Sz‘e@ B p@’ihﬁ’& - C]FZWSPI‘-j = Ef?ﬂyﬁ(%ﬂlglmooﬁéﬂﬂfbsgn}o[ A-Dbayigay-2iNpipetiding -
AR 5 TR o P B e B

To @ @t2rred solution of 5-chloro-2-{[(25)-3~(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy} -4-hydroxy-N-methylbenzamide , TFA salt,
(Example 4, Step 2, 67 mg, 0.112 mmol) in DMF (1 ml) were added cesium carbonate 92
mg, 0.281 mmol) and ethyl 2-bromo-2-methylpropanoate (24 mg, 0.123 mmol). After
stirring at 45 °C overnight another portion of ethyl 2-bromo-2-methylpropanoate (24 mg,
0.123 mmol) was added. The reaction mixture was stirred for an additional 4 h. The
reaction mixture was partitioned between ethyl acetate and H,0. The organic layer was
washed with brine, and dried with sodium sulfate. After evaporation of solvent the product
was isolated by HPLC to afford the subtitle compound, as identified by APCI-MS (m/z
595 (MH")), as colourless solid (TFA salt, 68 mg, 86 %).

Step 4: 2-{2-Chloro-5-{[(2S)-3-(5-chloro-1 'H,3H-spiro[1-benzofuran-2,4"-piperidin]-1'-
Y)-2-hydroxypropyl]oxy}-4-[(methylamino )earbonyl]phenoxyj}-2-methylpropanoic acid
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ng, 0.281 mmol) and et hyl 2-brono-2-nethyl propanoate

(24 ng, 0.123 mmol ). After stirring at 4,5 C overnight
wanaoisiao76porti on of et hyl 2-brono- 2- net hyl pr opaaoaEz007/000694

(24 nmg, 2s 0.123 mmol) was added. The reaction m xture

was stirred for an additional 4 h . The reaction

m xture was partitioned betwygen ethyl acetate and H O

The organic | ayer was washed with brine, and dried

with sodiumsulfate. After evaporation of solvent the

T ﬁg\é’cﬁdﬁldd@%gagl ?ﬁ%ﬁ“??’% bﬁ[gﬁg ng-%hl%frcf _Dith g@gﬁt‘ %Ig_ikzto;ﬁ%an-z 4.

Pllngldéfﬂf]cm)%h@r@mpr@ﬂ]m @é(lmethy%nmg)caﬁﬁn%phemywp

méﬂ'léﬁi)%lo (?,F?rbé 55‘%52% ﬁg; 2ac <2 ngli Fveg: adeq aq. NaOH (55 i), and

watér)(03 nhﬂy drlﬁmmawhé oayed- a4g{_)r (’Mdhhw 18] mﬂa:ﬁfawbpﬁy%hh@@%h aq.
H%édéﬂ%ed.ﬁb%ggéfngan %Itecg %gcle BI}QSB(?[ avsa,(s) 1s%1£tgdnbyoHPfC tg give the title
cotlp Sﬁxdsd%' doRﬁlheQedﬂZ(‘Tﬁ?Ws%R 127141g agperidinl -

. -yl ) -2-hydroxypro oxy

H}NM\{B{ @MSﬂyd’ea‘ﬂﬁOrMHz}ir&idrﬂ/ll (bphdEDx3§0 ~2:35 (m, 1H), 8. 13 (d J=46

B T B T SRR L6 Tttty 600 (8 .5 HentD, 6.19
(s, ;ﬂg% fl?(;egbé@\?ﬁ)eam% at= 50 }@zczﬁgr?, L 8 S, E'PSVB 1T (s819), 2.82 (d,

T SlantHAERD (TFHED o QG eTUF GIdP b S BMIPLC 0 gi ve
t | | (TFA salt, 17 ng,
Ree Loy R 189 000 Moy ' 4 §3 41 (br s 113
9.60 - 9.35 (m IH), 813 (d, J =4.6 Hz, IH), 7.75 (s.
0 IH), 7.16 (d, J 8.7 Hz, IH), 6.80 (d, J
E“%‘%g»g'eﬁ g o (s, I(H) 4.40 (br. SH)IH) 2. 06 (d,
2- 7%7 %'}516?%54346/21}250(5{310@)2]%7 .@r{—}%m] l@'ﬁQOﬁlHr%nJZléf -(pﬁnerz%"ﬁp]* —Vl) 2-
h RIOEYD _v Z . . 0 2 H 5 .
Thi} &)’%CEX dves @fa?%?%ﬁ%m@h?@%%k’%?%* e driedhsd IBFFarB%lﬁéo'%ﬂaPsmg

5- (EllﬂprQ-44f(4-pwﬁIQX¢bemzylbe)g'[| N-ethyl-2-[(2R)-oxiran-2-ylmethoxy]benzamide.

Aﬂ“ﬁﬂ#ﬁ éhh?ﬁy -f (et hyl am no) car bony! | phenoxy) - 2
yﬁﬁ)éﬁz acid This conpound was prepared using

phne

* Tht QEFHeabERIiO6IRSM AFiglRSLr i bed in exanple 5 but using

Result from assay: IC50 (uM) 0.01099.

Example 7
2-{2-Chloro-5-{[(2S)-3-(5-chloro-3H-spiro[l-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid
Method 1

Step 1: 1 -oxa—6—aza-spiro[ 2.5 ]octane-6-carboxylic acid tert-butyl ester

- \_ KOtBu o O—<—
N—
DMSO DME @]

Bocpiperidone

Epoxy Pip
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5-chl oro- 4-[ (4- met hoxybenzyl ) oxy]-i V-nethyl -2-[(2i ?)-0

Xi ran-2-yl met hoxy] benzam de. APClI-MS: mlz 567 (M)
woherstiiéfes act ogram i s shown in figure 2. Resul PCT/SB207/000694

assay: 1C50 (mVM 0.01099. Exanple 7 2 -Chloro-5

{F(2S)-3-f5-chl oro-SH SO r oFl

-benzofuran-2. 4" -piperidingr -v)-2-

hydr oxypr opyl ] oxy} - 4- F( met hyl am no) car bonyl | phenoxy} - 2

- met hyl propanoic acid Method 1 Step 1:

Additiex f HoRdpipsRdinell afloRgh@aned Ry LRI bCa BIAID solution to a
tert-butyl ester Epoxy Pip BocpiperidoneAddition of

prepargd sl HigRet | T@pﬁt@ﬂsummmd@e a4l gotpssium ynt-Yutoxide €Fores

pb@? of
Ch% hy ? oxonl u %agﬁee% 39ﬁgéeg§{s%lle11m
tert but OXI de (Corey- Chaykovsky reagent)fi n DVSO, ;
4 . ¢
PRt R K PP BRSO S50 W i S en
veské afd the iniXRES&JolINg atdi8d 1D X¢ Wi sEaalee @trin%ﬂ%rlﬁivfaQorﬁqugdlde
Wth stirring. Trinmethyl sul foxonium’ odide (1.

(L. 254 g3 5 (3 ol iaas added B RostIQRS VP ReTIOROF 1é—|@émmmmmaxgng the
oGl o IR0 19566 g RIREF I Ui A AP
Wammmmdwaﬁxisrlajnpemt\muhtﬂta yehows soletipmewad ebtainethtli-} 1.8h). DME

L R R bt P Iy o

sohﬁQﬂo@ d-dxe- p@peﬂdﬁleoﬁcarﬁo}@ﬂle 261dQL2BusObdiri (P g 05,02 mol) in a mixture
oxo- piperidi ne-|-carboxylic acid tert-butyl ester (1

OfIR]&IE .502 g DMPQ (%OQﬁiiatVzﬁSéraafffmen(qths rqaytigmgixOVBOver a

r
ke R T DS RA F.O
conpretiomi of ithet aeidﬂwnatﬁla reactiet megure Ovaa helldsit (i teﬁpel@mﬁ@foehifmﬂnher 1

-1 % ’lgfl\élﬁg? E‘ V&3 a%c{eES? {brqu%cﬁg{] m%litérte oﬁov\vl\e,adsbyhv%tgr @tL)tor\IIIerS a
perlod of 30 — 40 min, maintaining the reaction temperature between 0 and 10 °C, then
stirring continued for a further 15 — 20 min at this temperature. The phases were separated
and the aqueous layer was extracted with TBME (2 x 4 L). The combined organic layers
were washed with water (2 x 6 L), dried over sodium sulphate, filtered and the solids
washed with TBME (500 ml). The combined filtrates were concentrated under vacuum at
below 45 °C to a small volume (1.5 kg). TBME (20 L) was added to the concentrate and
solvent was distilled off at below 45 °C to leave a small volume (around 1.3 kg). THF (10
L) was added to the concentrate and solvent was distilled off to leave a solution of 1-oxa-6-
aza~-spiro[2.5]octane-6-carboxylic acid ters-butyl ester in THF, 1.8 kg, 51.2% w/w, 0.92 kg
contained weight, 86% yield.

1HNMR (399.824 MHz, CDCls) 6 3.78 - 3.65 (m, 2H), 3.43 (ddd, J= 13.3, 9.5, 3.7 Hz,
2H), 2.69 (s, 2H), 1.85 - 1.74 (m, 2H), 1.50 - 1.40 (m, 11H)

APCI-MS: m/z 114 (MH" - (CH3);0CO).

Step 2: 4-(5-Chloro-2-methoxybenzyl)-4-hydroxypiperidine-1-carboxylic acid tert-butyl

ester
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- 1.5 h. TBVME (4 L) was added to the reaction m xture

followed by water (6 L) over a period of 30 - 40 mn,
woriostadwsng the reacti on tenperature between OCaSH2P000694

OC, then stirring continued for a further 15 - 20 mn

at this tenperature. The phases were separated and the

aqueous | ayer was extractedssMth TBME (2 x 4 L). The

conmbi ned organic |ayers were washed with water (2 x 6

L), dried over sodium sul phate, filtered and the

solids washed wth TBME (500 n1)ﬂeThe conbi ned

filtrates were_concentrate vacuum at bel ow 45

0Cto. a snall eo(1]5 k@) e BVE (20 L) wasjadded
‘iilbe coRéent]r qjﬁiind ¥é%§z£as dtiiggi$§¥6%ﬁ
chel o 45 BT t g FeaveMer rralcisrsveol ume o 3 kg).
Bromobenkeh® L) was added to the concentrate an8 sol vent

was distilled dMPEddave a sol uti on ofPI9BYa- 6-
-B?félioﬁpélﬂ&{)gm@l@ﬁttéﬁt%d @/1@1@5(&)‘?%&1&%&&1{1& e Atk Nbed in THE to

ester In 8 kg, cont al ned
proguéeghe Grae%iycagbnt in SHNNRCt 3 9i9c aﬂwnm/bﬁqop@accﬂ)g:)romld@ dpgethyl

sulgh g‘@‘“{“@le}& EguBr%l\é%) gnd dsﬂuttorlh 0%3 ﬁ)x’a-69 azgdplro% 5'1%0:% m HH)

carB&3illic WEid ret-Butl L dstdrMOTHF o Eified Qb dudsttBpdedired HiPediBs10-
- met hoxybenzyl J*- hydr oxypi peri di ne-1-carboxylic acid
tert-butyl esterEpo H xy Pip CuBrSMe2 Piperidino

A s%hﬁfoﬁ@mﬂ T l‘ﬁ{a%ﬁ’élhﬁ@ ERotide frgat b bb kg 036 ml 6.07 mol) was

I Soprop ?ne3|un1ch oride dissolved in
adctﬂdé@i a efemdr@ o @i afo@om@égélmrmlrm@hoxybeWena(lal@/kg, 6.69 mol) in

T}?@é%g%%eaz%%g@ {uéé é% ety Igeo nl%gaglg de& Ig.Xh stﬁ%l E h&%mug@ gfpdl
tendpeeta@re Gorez-a8 B CopleZ( I Phromliderdtmbthylsulphide complex (8.8 g, 42.8 mmol)
was added to the reaction mixture and sﬁrring continued at between 17 and 20 °C for 10
min. A solution of 1-oxa-6-aza-spiro[2.5]octane-6-carboxylic acid fert-butyl ester in THF
(3.1 kg, 39% w/w, 1.21 kg contained weight, 5.67 mol) was added to the reaction over a
period of 20 min, maintaining the temperature between 15 and 20 °C, followed by further
THF (2.3 kg). After stirring at between 20 and 25 °C for 10 - 12 h, the reaction mixture
was cooled to between 5 and 10 °C and a mixture of water (97 ml) and THF '(220 g) added
over 20 min followed by ethyl acetate (8 kg) and a solution of ammonium chioride (1.72
kg) in water (9.68 kg). The reaction mixture was warmed to between 25 and 30 °C and
stirred at this temperature for around 20 min. The layers were separated, the aqueous layer
was extracted with ethyl acetate (8 kg) and the combined organic layers were washed with
water 2 x 6 kg). The organic phase was concentrated under vacuum at 40 —-45°Cto 2-3 L
total volume then heptane (8 kg) added to the solution over a period of 30 min. After
cooling to ambient temperature then further cooling to 0-5 °C and holding at this
temperature, the solid was collected by filtration, washed with a mixture of ethyl acetate
and heptane (1:5, 1.4 kg) followed by heptane (1.5 kg) then dried to afford 4-(5-chloro-2-
methoxybenzyl)-4-hydroxypiperidine-1-carboxylic acid fer¢t-butyl ester as a solid, 1.65 kg
(82%).
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carboxylic acid fer”-butyl ester in THF are added to

produce the desired piperidinol. A solution of
woOoeprepys magnesi um chloride in THF (2 M 2. 96 PKT/SEI03600694

m, 6.07 nol) was added to a stirred solution of

2- brono- 4-chl oro-1 - net hoxybenzene (1.26 kg, 5.69 nol)

in THF (5.5 kg) at a tenpergture of between 15 and 25

OC and stirring continued at this tenperature for 6 -
| 8 h. Copper (1) brom de di nethyl sul phi de conplex (8.8
HNMER23D. mmﬂmz;ﬂeecggismm(ad thes, ve@gu{zomwmt(a eJﬁQ@ Iz, 1H),

zirrl ng conti nued . at tween 17 and dC for
6 3AG ISR & b, 3.92~ 371(m SH), 311 (t, /= 117Hz 2H),280(brs ZH),

2.4b (9% [ ci@ne- 6- car boxyl i c acid
tért)(-gb-hﬁ?zjf92 $£§@|%4gk@ %%Bl kg, 39%ww, 1.21 kg

AP@bMSilnn(e@ISGKMWT 5(@%)1a519). vas added to the reaction
S TS S s D P e L IR TR a8 o8

kg) . |Afterost rring at betmeen 5 0C for 10 -

o, A ion,, [e was ‘ ‘zo ti+ bt ween 5 and
[@o ang 8 e f‘ e oro7 d THF (220 g)
XIJJ.I:____j,L d
C'aodeocgyer 20 min fokhowed by et ¥L g&e te (8 kg) and
Agqn of ammoni um chl ori de f ﬁ' "in water

ﬁ@%%[yl'c} The reaction m xture was war msd to between
5- C%ﬁ)t@-&%&ﬁo%e —4541 drﬁﬁ}%q%ndm'-ls-cz&ﬁme%Eﬂdrtﬁ/t foQtafl ester is

around 20 m n. ers were separated, ueous
earfealy@ﬁerwaﬁu@s@teraww ofihydrolspmyd acibandeacetiq Bikig)fommthet he

hed wi th wat 2 X 6
by S R T e under vacuum
at 40 - 45 0Cto 2-3 L total volume then heptane (8
k dded t d of 30 m
b BTSRG0T o el o
4- (E—@]ﬂbﬂo@rﬂe&o f/&n%)at}@df&b?ftpeﬂdﬁé 1ty %1%'&% z%hz“&ﬁyl e&f2f(20

solid was coll ected ration,
2, Yoioxnoh andrceie Rl (%Q:@Dactver wqd@éﬁamen(ana Bmperaturk gj between 40

andf SQ)l °E \ﬁﬁ?nﬁrk\éw%e&tn ed(a} hgsn %Zéy %agmﬁ §od; Io erg 8 afé{é)orhlgl qn

compdardn@))f el agldimind Tlhe réaeﬁ)ditt wixt@s ek ties hdats@td @flud fcﬁ%ei@@:en 6

29 . 99 3).d 7.19 (dd, J =
and%w a.(n elgl_%glpg?g&eact}qq) Afger géolzn(g to yetwegn 20 and
30 4dz ethbﬁr@l (%@m?)zwas éﬁ &d (dMhe Pddbtiontanblstibing chnfindel:af btreen 20 and
25 °C'_?or 20 min &fter coolmg to between —10 and —15 °C and stirring for 30 min, the

solid product was collected by filtration, washed with ethanol (2 x 20 ml) and dried to

afford 5-chloro-3H-spiro[1-benzofuran-2,4’-piperidine], hydrobromic acid salt as an off-
white solid, 13.5 g (79%). The combined filtrates were concentrated in vacuo to a volume
of 40 ml then ethanol (20 ml) added and the mixture cooled to between —5 and —10 °C.

The solid product was collected by filtration and washed with ethanol (2 x 10 ml). After
drying, further 5-chloro-3H-spiro[ 1-benzofuran-2,4’-piperidine], hydrobromic acid salt,

1.4 g (8.2%) was obtained.

1I—INI\/IR (399.826 MHz, Dg-DMSO) 8 8.57 (br s, 2 H), 7.28 (m, 1H), 7.15 (dd, J= 8.5, 2.3
Hz, 1H), 6.80 (d, /= 8.7 Hz, 1H), 3.27 - 3.08 (m, 4H), 3.12 (s, 2H), 2.06 - 1.89 (m, 4H).
APCI-MS: m/z 224/226 (MH")
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2.46 (s, exch D20 IH, 1.60 - 1.42 (m HH APCI- N5
m z 256/ 258 (M - (CH3)30CO). Step 3;
w6205 3H spi ro[ | - benzqfi 4ran-2, 4' - pi peri di RET/SE2007/000694
hydr obrom c acid salt Spirocycle. HBr Piperidinol
5- Chl or o- 2- net hoxybenzyl ) - 4- hydr oxypi peri di ne-1| - car box
ylic acid tert-bntyl ester |7§ heat ed under reflux in a
m xture of hydrobrom c acid'and acetic acid to form
t he hydrobrom c acid salt of the

5-¢ r.ospi ropi peridine., Agueous hydrobrom c acid (48%
St%/ﬁlry'%égrﬁf‘%'};%@g'é%@?&w&fbs cscngfge%yéeﬂe(.r ed mixture of
4o 5-omal or 0- 2- met haxylmrzyl ) - 4- hydr oxypi peri di ne-| - car
boxylic agigbifert-buyyl ester (20 g, 56 nmol) and
H C acipgm(40 My.ower a period of 40 nmin at a
t rature ot bet 40 and 50 OC. Stirring was
confinued at this texpefature for a further 30 -40 nin
on @&npl etion of theddddition. The reaction m xture
Masyl Eften heat ed t%higrePherel f or bet ween 6 and 8 h when

L nal,ysi.s ,sh d .conpl.ete reaction. After _coadling
Sﬁ@ﬁ&@ﬂ@@%@@%%’%@ﬂ%@&%&? 3 fgetiofutipR St 2 i
métRoxtyBenzbRARId AEthANGte 13081 19,7088 inged oRdmeRBhYELTR 2P

and 25 0C for 20 mn. After cooling to between -10 and
maintgingdatdeivesni2s epd §0 fGr After sHirring foné hetbe hmioynt ofistertingamaterial

relgﬁyngﬁﬁda(g%é% 8{1 Hgig?%t%a? 2406%%&8‘32(% é,l'},fﬁlg‘ﬁ' g&%ls aé&d)%o ﬁl% reaction
mituchfodlowe@bly spier (150-nienZiod orgamie habe wak pataddd®en solvent
. hyd ' i.d sal . f f whi lid, 13.
i oS REF REG kT P SeadngSRgeOgTOen (s BF Bl fpughly
coN A& PealcBordvolahb BRI hedd tafpetias e b an@hs 4AEvil) Aadesk3 5 1,
and the mxture cooled to between - 5 and -10 0C. The

methanolwat adaet Thirrodutt Fespersiprijastqopled de P 6n54h thosabit ss

oy’ . 4
A0 5L Al (ko M EUELASE 50
601G d fTob cowte solabB42 ghives redslutrigd (n8n@PAnolkds4 Dpthan beltkcted by

filtration and dried under vacuum at 50 — 60 °C to afford 5-chloro-2-hydroxy-4-

methoxybenzoic acid methyl ester as a solid (316.6 g, 86.5%).

1H NMR (399.824 MHz, CDCls) 8 10.92 (s, 1H), 7.81 (s, 1H), 6.50 (s, 1H), 3.93 (s, 3H),
3.92 (s, 3H)

Step 5: 5-chloro-2,4-dihydroxybenzoic acid methyl ester

0 OMe o] OMe
AlCl,,
HO CraHpsSH MO
——
Cl Cl
OH

OMe
Chloro Phenol Chloro Diol

Aluminium chloride (531 g, 4.0 mol) and toluene (3.45 L) were charged to a reaction

-vessel and stirred. Dodecanethiol (966 g, 4.8 mol) was added over 25 min and the mixture

stirred to give a solution then heated to 40 to 50 °C. A solution of 5-6h10ro-2-hydroxy-4-
methoxybenzoic acid methyl ester (345.0 g, 1.6 mol) in toluene (3.45L) was then added
over 2 h at 40 to 50°C. The reaction mixture was maintained at this temperature for a
further 2 h following the addition when less than 1.0% starting material remained. The

reaction was quenched by the slow portionwise addition of water (520 ml) (exothermic)



10

15

20

1HNMR (399.826 MHz, D6-DMSO) d 8.57 (br s, 2 H), 7.28
(m IH, 7.15 (dd, J = 8.5, 2.3 Hz, IH), 6.80 (d, J =
weO 2008ka9765H) , 3.27 - 3.08 (m 4H), 3.12 (s, 2HPCTRELH7/000694
1.89 (m 4H). APCI-MS: mz 224/ 226 (M) Step 4:
5- chl or o- 2- hydr oxy- 4- net hoxybenzoi ¢ acid nethyl ester.
Met hyl Ester Chl oro Phenol ?Tlfuryl chloride (274.8 g,
2.0 nol) was charged to a sttrred sol ution of
2- hydr oxy-4- net hoxybenzoic acid nethyl ester (308.2

1.7 [) in di.chl oromnethane .18 L) .mai nt ai ned at
enf it oDe v By 860 waipt e (3 543 ilég?"?‘g?n%lnﬁw? filgar phases.
The BRsabic phbseSka sehSelBErRRA Bltele® BFRA(HONY AR IR &%ma'a@h&t
_area. Acetic acid (203 g, 3.4 nol) was added to the
intp beptaneotasherionned Ynsler wdpesdipyeshite e¥ S TG andthy prodhes suspension

e ent distill.ed.off
coBh3THEANTE 3 0RAALE, LASDSARRle i iiog
vatunnteipadadaSchlogh? y-dilprisdgbenzoeacid methyladster 2 U3t d, 87.8%).

' SRR BB RedSOrRT T8 e nofslta o ¥ 6

1E?gpg§g,gqy0 to 50C, the solid was collected by

iltration, washed with nethanol (2 x 200 m) and

Stegrt d Chierget-midiotiufn(hmedoxrbesrylag)bemivic eridiethslodsied (342
g) was re-slurriednn thanol (3.4 L) then collected
b9 fPMerati on and 8 i’ed under vacuum at 50-60 0C to

L oxy-4- met hoxybenzoic acid

d (316.6 g, 86.5%. 1H NMR

9~t0.92 (s, IH), 7.81 (s, IH),

ve3H), 3.92 (s, 3H) Step 5:

ro- 2, 4-di hydr oxybenzoic acid nethyl ester Chloro
RirestodiolAl uni ni unPPMEFStede (531 g, 4.0 nol) and tol uene
(3.45 L) were charged to a reactign vessel and

4-MpibpRat s NRRdEdal A iP5y 98 gvassddedio a)stifad susaensiprfer

C - .

B TR e P 6l 1 e AR ShDEOTOY A 21

mgoly il PMEF-(2Shynd) oy a geriod of 3 h at 25 °C with stirring. The reaction was then

heated to 65 °C and held for 1 h. After cooling back to 20 °C, water (495 ml) was added,

the product was collected by filtration, washed with water (2 x 50 ml) followed by

acetonitrile (2 x 50 ml) then dried under vacuum at 50 °C. The crude product (53.5 g,
75%) was suspended in acetonitrile (250 ml), heated to reflux and held for 15 min, cooled
to 40 °C then held for 1 h. The solid was collected by filtration, washed with acetonitrile
(2 x 25 mt) then dried under vacuum at 50 °C to provide 5-chloro-2-hydroxy-4-(4-
methoxybenzyloxy)benzoic acid methyl ester as a solid 42.9 g (60%).

'H-NMR (CDCls, 300 MHz): § 10.89 (s, 1H), 7.83 (s, 1H), 7.37 (d, J= 8.1 Hz, 2H), 6.93
(d, J=8.1Hz, 2H), 6.56 (s, 1H), 5.09 (s, 2H), 3.92 (s, 3H), 3.82 (s, 3H)

APCI-MS (-ve): m/z 321 [M(-H)J |

Step 7: 5-Chloro-2-hydroxy-4-(4-methoxybenzyloxy)-N-methylbenzamide

[¢] OMe (0] NHMe
MeNH,,
HO THF, H,0 HO
—
Cl Cl
OPMB OPMB

O-PMB Ester 0-PMB Amide
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nmet hoxybenzoic acid nethyl ester (345.0 g, 1.6 nol) in
wo 2o8d/Mene (3.45L) was then added over 2 h at 4Qriq26/60694
The reaction m xture was maintained at this
tenperature for a further 2 h follow ng the addition
when | ess than 1.0% starting material remained. The
reaction was quenched by the slow portionw se addition
of water (520 ml) (exothermc)and this was foll owed by
a further water charge (3.45 L), resulting in two
An F@Ig sg ﬂéﬁ&fraéfﬂﬂg] %&a(%b@ 2 So?@oe%ﬁ@%a?s%lﬁg%@%ngﬁsnﬁfecﬁ 13BChsion

of SWMMmymyﬁdﬁfmethwwbquéWXybk@dwe dcip m@m egerdl 058, (Dﬂ

motdi)fy ERF (ogH T Tt PSR heSRRl T 11 Tetdhereiine g

solutlBglBsld \iﬁtﬁiédé?nﬁéi‘atﬁfeq%t qe, tﬁeﬁ B Do Andhidht YA D BT irfed
aci d thyl ester (281. 87.3% . 1HNMR (399. 826

ovengight. %Y@Ms’ @tﬂiefl oz?éwe%er rqdmed pressere yogl 640! hag bsgn (s,

ol By R T s s
Wat&IEéG(DQ/xlnl)e The ten@e%e BS tmnemlmnhxtu);pbamq,sled hbor120€ | 37 g

t t d
cuifly 15505 9t the SRS Srethisning Wosct o S2Cqng
stlrré’@?or B’Uﬂhﬁ BRSlpioBbdt (ad c8liddteddA T HRmIn and i imdet §8cuiin at 50
erlod of 3 hat 25 OCwth stirring. The

°C 19 log 5 sWoTsS by ey -4 eatha ey icmeibylleizamide a a solid
t &40 ing back to 20 0C, water (495 m) was added,

3941@\%’ g/Pgdu 't was collected by filtration, washed with

HMB%@Z&M}@Z s)DWIS D) 6 63 (bys,d&t A sy 11p 7(32 (&, 5695 Hz,

ZH)%;@@&E eﬁgﬂ@?dﬁ@sg?ﬂ%m’edmogﬁﬁgﬁ wﬁe ?%%@kﬁ)

AP@'[emSeﬁt/Ztgzzmgﬁ,l(m nd heI d for 15 mn, cool ed to 40 0OC
hen held for solid was coll ect

Sfeprc? | $-C&fared; (4W#§k@abwleﬁxﬁé\étﬂéﬂwk?q((5él(%zrﬂnﬁsleﬂﬂoyy)b%ﬁmlde
grl %I d,,under vacuum at 50,0Cyfe provi de

el OF 0- 2- hydr oxy: 4- (4- met hoxybenzyl oxy) benzoi ¢ aci d
ester_as a [$oli® 9 g (60% . 1H NMVR (CDd 3,
MHz) __d _1Q 89 (s, | .83 (s, IH), 7.37 (d, J =
» 2HYCN 6. 93

oPMB OPMB

O-PMB Amide (S)-Glycidyl Ether
A solution of 3-nitrobenzenesulfonic acid (S)-1-oxiranylmethyl ester in butyronitrile (0.317
kg of a 28.2 % w/w solution, 89.4 g contained weight, 345 mmol, 1.1 eq) was diluted with
butyronitrile (0.238 kg) and cooléd to 7 °C with stirring. 5-Chloro-2-hydroxy-4-(4-
methoxybenzyloxy)-N-methylbenzamide (100 g, 0.311 mmol, 1.0 eq) was added followed
by cesium carbonate (25.3 g, 77.7 mmol) and the mixture heated to 55 °C. Two further
‘portions of cesium carbonate (25.3 g each, 77.7 mmol) were added to the reaction mixture
after holding at 55 °C for 30 min and cooling the reaction mixture back to 7 °C prior to
each addition. After 1 h 40 min further cesium carbonate (25.3 g, 77.7 mmol) was added
to the reaction mixture and after an additional 1 b, a final portion of cesium carbonate (50.7
g 156 mmol) was added to the reaction mixture at 55 °C. On completion of the reaction,
water (1 kg) added and the reaction mixture cooled to 7 °C. After stirring for 1 h, the solid
product was collected by filtration, washed with water (150 ml) and methanol (100 ml)
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(d, J = 8.1Hz, 2H), 6.56 (s, IH), 5.09 (s, 2H), 3.92

(s, 3H5 3.82 (s, 3H) APCI-M5 (-ve): mz 321 [M-H)]
weRe3/010765 PCT/SE2007/000694

5- Chl or 0- 2- hydr oxy- 4- ( 4- met hoxybenzyl oxy) - N- met hyl benz

am de O-PMB Ester O PMB Ani deAn aqueous sol ution of

nmet hyl am ne (40% w w, 500 n;3) was added to a stirred

suspensi on of

5-chl or o- 2- hydr oxy- 4- (4- met hoxybenzyl oxy) benzoi c aC|d

ol BA 00, 38 TR R
((S)el-exmitanybhethoxgibenedrlidats 4 Wwhite sedidpes. atgl(f]@ﬁé,g)r 4r EI L then
151 0% i s MBS0 pMERD G €01 65 Chelihe e s S i o 1

Hz, 080, 7103 hadrh ez (aeﬁwqcﬁz @ﬁ)ni@o Qi 99 2. ﬁsQ&&g'-—yu 5,2. § H,

const ant reaction vol unme t he dro W se

1H)wA+lé(dq, 6601 Ia,)6.0 HhelH)eirﬁé(&aﬁHb S-45%- 1. %gm,eléﬁtz aop](t J=4.6Hz,
f 0 47 0C ring the
e 8 4 9 R SRE AT Tt Thhe g s

€ "of tThe”’ e resul ting suspension

AP@BM&:M&HBB&O(W’QZ and stl rred for 30 min. The product
ratjon and dried under .vacuum at

fil
Step Sé@g@oﬁeﬁdﬁ (5I chtloro-3H~spzr0[ I-benzofuran-2,4"-piperidin]-1'"-yl)-2-

' hyl b
hyd%@p%ogpgg@%ngw g\gzz@ﬂzylﬁ@ﬁﬁ%&@%%ggd%ﬁc bé/d{% yl ben

399. 826
7.93 (S II—QH 7o 3NHMe

2 N N

p TFA
5- Chl or 0- 4- ( 4- met hox&¥enzyl oxy) - N- net hyl - 2- ((S)-|-09XII‘
anyl nmet hoxy) bengpajed@edkar PMB Ami de ( S)pnédoyiea dyl Et her A

- | f i d
A SERF SR e Gionut IO LB Bl GHGRBE Pt
(Ste% 2. §58g,21 4%%&) %Lﬁ%ﬁ@@m %ﬁ% FrastaRALAL g{;,goé%lﬁgs

%}@ luted wth butyronit
hydrégi)ldeaﬁlﬁ’é}lt%@ W, % 0 foui 30mint Theimigture Was then ﬁltered to remove

2 Sr%%%xy ?gﬁaz%/}%f oxysyi)ﬁﬁ-dln%etr%al [t % FRPGEAIS: 115 agueqys ghase was
extavied with tluag)(22@ml)addedmbkd ox@dhe organic phase from the first
separation to leave a solution of 5-chlorospiro[3H-benzofuran-2,4’-piperidine] in toluene.
To this was added 5-chloro-4-(4-methoxybenzyloxy)-N-methyl-2~((S)-1-
oxiranylmethoxy)benzamide (Step 8; 50 g, 132 mmol) and the mixture heated at 80 °C for

We s, | o
696“8‘“93 =

22h. The turbid solution was filtered at 80 °C then cooled to ambient temperature to leave
5-chloro-2-{[(28)-3-(5-chloro-3H-spiro[ 1 -benzofuran-2,4'-piperidin}-1'-y1)-2-
hydroxypropyl]oxy}-4-(p-methoxybenzyloxy)-N-methylbenzamide as a suspension in
toluene.

To this suspension was added trifluoroacetic acid (220 g, 1.93 mol) at a tempefature of
between 20 and 25 °C with stirring. After stirring for 3 h at this temperature, the mixture
was concentrated by distillation under vacuum until a residue of ca 200 ml remained.
Isopropanol (150 ml) was added and solvent distilled off until the volume of the residue
was ca 200 ml. This operation was repeated one more time. Methanol (200 ml) was added
and solvent distilled off at atmospheric pressure until 200 ml of distillate had been

removed. The residue was dissolved in methanol (400 ml) and stirred overnight. Some
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by cesium carbonate (25.3 g, 77.7 mmol) and the

wo 20si1d5e8 heated to 55 0C. Two further porti opgTdE2007/000694
cesi um carbonate (25.3 g each, 77.7 nmol) were added

to the reaction mxture after holding at 55 0C for 30
m n and cooling the reaction m xture back to 7 0C
prior to each addition. Afggr 1 h 40 min further
cesium carbonate (25.3 g, 77.7 mmol) was added to the
reaction m xture and after an additional 1 h, a final

sticl%&éﬁe'%%s RndES by MtHRALR APIS iele &zag d%%ﬁ dgqm{rﬁon_ﬁﬁéw pressure,

e reaction mxture at etion
replagfing th@sqim termvedmathewp@oplmkw%m@be dlherdspeheon wacedodad in

t r stirring.f t
an g e R S nhe o P sy bt R et ¢
isoprepbedl (£ £50 nild ahea ﬂﬁedlﬁtmla@lkm 0%&80atrs0)the feadls & sEhlopsler{[(29)-

vacuum at 45 0C to | eav

3-(Sephioro- éHoSPEDEMb%?Wy%‘éWI@W)H'YMMWWI%YU(”(}S 4

hydrgagg N&&h&% c{ gtg%gga %ﬁz&%cb%u%' il i ov&ﬁﬁgg g (84%

over(dwtade)), 7.78 (s, IH), 7.42 (d, J:91Hz 2H), 7.03

i, b el S ol i 8% o B w1

7. 14&% mw@ 8236 7@(&511-?35% é;) Hlx? 4, 423gﬂ41}()mt 86 ké")ZH)j% qun(,tzﬂ)

3. 45(31110 (mi)lH)A@@:V—-?’NS (bR, 278 @4 VR, B51%:p.08 (m, 4H); APCI-MS:

m/z 2 thgo 2- {[(28) 3-(5-chloro-3Hspiro[l -benzof uran-2
§,~p| eridin]-1"-yl)-2-

APGIMSM&QBM&B@&S(QMHZL} hydr oxy- N- met hyI benzam de,
c, aci

Spe?tg;( Ee:xjﬁ g{\gq?fsg jed, ﬁaglage&gﬁl%ﬁt %Wr%rpa%te (l)t%ctec{l compound:
Ly Noam 399, lsz@m@bgms@) é 8 39! FEGZ’/‘ @,ned), 7. @yer oRy @rmm@cj €67,
salt (Step3 1) i'n toluene (440

2.1 Hg2Bt 729 ea ZQ\n(thé)qgéQliéd drmdhi Unbizy drbxidds, sléi)u@ 9%)61, J=
6.7 ﬁ%ﬁﬁg"‘é W d5§r-g§ n% \I;%OQHF%&]W(Q exértbﬁ%@‘ 1;1&);5 & }C@%H;'l?bt 4.22 (m,
1H)) 433/B¥ aoatmgm%sﬂel(s 6!31&);332%(5 T 289U en 0, mrmgez _S\@ﬁn szﬁ{), 1.88
with tol uene wth the

SRk s 1 B S S A B LV AR A
APCSI‘ME!t Wsmf/s@wﬁlmpl ro[3

- benzof ur an- peridine] in toluene
Step 10: 2-{2-Chloro-5- {[(ZS)D 3-(5-chloro-3H-spiro[1- benzofuran~2 4'“piperidin]-1'-yl)-

2-hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid.

TFA al

Cs,CO,, 9
OH DMF HO)J><0
(S)-Phenol TFA

polymorph A

HM O NHMe
o oH NriMe Elo,u><ﬂr NaOH. ol oH
mm\/'\/ EIOH/H,0 A0
0 (o]
cl

Method 1

5-Chloro-2-{[(2S)-3-(5-chloro-3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy }-4-hydroxy-N-methylbenzamide TFA (135.5 g) was placed ina 2 L
jacketed vessel and treated sequentially with caesium carbonate (3.0 eq), ethyl-2-
bromoisobutyrate (3.0 eq) and then DMF (675 ml). The mixture was heated to 60 °C and
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To this was added

5-chl or o- 4- (4- net hoxybenzyl oxy) -i V-net hyl -2-((S -1 -
woxoosanyieet hoxy) benzam de (Step 8; 50 g, 132 pUDISE20md00694

the m xture heated at 80 OC for 22 h. The turbid

solution was filtered at 80 OC then cool ed to anbi ent

tenperature to | eave o 5-ch} ro-2-{[(2S)-3-(5-chloro-3

H spiro[ Il - benzof uran- 2, 4' perl din]-r-yl)-2-

hydroxypropyl ] oxy}-4-(/7- mat hoxybenzyl oxy) -i V- et hyl be

S VR ISP GE e e RETE Tea stPIg oSS, FERAC Wit Faer
(1.0 EYRRI A E:ratkd bz%\&ﬁ@nac%&t@ﬂdx 850 R t H460 4 ﬂnl)r mgethyl acetate

After stirrin for at this tenperature,
XL (WAL @ COIniy pranerated Oditaesyiosgive amerpege culn@é} 07 g). The

“@%&?i‘%&%ﬁ*ﬁ%ﬁﬁ B SR S B b BIR ot yodiym

hydodfides(®t7i2 g inty Owndlwate) oith stigingeA ften 88 masthe sl wiad evaporated
Thi ti t ed tl

o5 b AR EHRaETEb iS5 e

res@tiIPSIRRG koS s QBSefgtd Bhd thed $itestl. e Klkes Lhile \%s%hﬂﬁdzvashed

been renoved. The residue was di ssol ved i n net hanol

with zater il ¥ 1ahel aed | k840 ok eihinetl (27038 EBMEKY! 35 B1l), Eresiad with
A i | {

cobTREF L1 L WO ATRLLOR LS i g

(13%intlh The (Bplncbwamdﬂed(M@Ht jn a Tveususpeasiioe twave teditkd

zw%tsmmoi okt P o ROAGHER %Rt h | Sopr opandl (2 x

'HAmRID, do@»@Hk)n 533 waqwmg%ml 939 @G HPslisqNer24.6
5ch|or02bi{)r &t() 5choro Hspiro
Hz11He AZ 6 (il Ein-723 s,ﬁi)pérlﬁ(ﬂdnq 8.7 Hz, lH) 680 (d, J=8.5 Hz, 1H), 6.19

| | -4
o I ER A O TE A B 3 o D A D282 @
J= wmm)fzw(mmmp%vgem,ﬁ@ é g 824(()%:dov§r426st ﬁlgl;es).? g
4 . . J=4.86, 7.
APEE?M%%% 7.18- 7.14 (m IH), 6.82-6.78
Spécfpal cla'fg fo§ aﬂ ?Sofa%ed slcu'ﬂ%)}e o@ﬂﬂa%n{eﬁhedﬁ'& estér: 05 (s, 2H), 3.57
. 3.27-3.11 (m 5H), 2.81

1H(bavfm99 &6 MH)Z; DeDMSO) 60%2? on. VHE) 7. SARGILENS] 2 i, 1#917.10 (dd,
T=8M)s 1z, 10), 6.74 (d, = 8.5 Hz, 1H), 6.54 (s, 1H), 5.26 (m, exch D;0, 1H), 4.23
(g, J=17.1 Hz, 2H), 4.16 - 4.02 (m, 3H), 3.92 (dd, /= 9.2, 6.2 Hz, 1H), 3.00 (s, 2H), 2.80 -
(d, J=4.9 Hz, 3H), 1.87 - 1.68 (m, 4H), 1.61 (s, 6H), 1.21 (t, J = 14.9 Hz, 3H). Remaining
signals partially overlapping DMSO signal.

APCI-MS: m/z 595/597/599 (MH™)

Method 2

A solution of 5-chloro-2-{[(2S)-3-(5-chloro-3 H-spiro[1-benzofuran-2,4"-piperidin]-1'-y1)-
2-hydroxypropyl]oxy}-4-hydroxy-N-methylbenzamide, trifluoroacetic acid salt (25.0 g,

42.0 mmol) in NMP (67 ml) was added over a period of 45 min to a stirred suspension of

 caesium carbonate (41.0 g, 126 mmol) in NMP (67 ml), maintaining the temperature of the

mixture below 30 °C, followed by an NMP line rinse (4 ml). Ethyl 2-bromoisobutyrate
(24.6 g, 126 mmol) was then added to the reaction mixture over a period of 45 min
followed by an NMP line rinse (4 ml). The reaction mixture was heated to 70 °C and
stirred at this temperature for 11.5 h. After cooling to ambient temperature, the mixture
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APCl - MS: m z 481/483/485 (M+) . Spectral data on an

i sol ated sanple of the internedi ate PMB-protected
woaopoueds 1HNVR (399. 826 MHz, D6- DMSO) d 8. 33PETRBERN7/000694

(m IH, 7.83 (s, IH, 7.43 (dd, J =6.7, 2.1 Hz, 2H),

7.25 - 7.22 (m IH, 7.10 (dd, J = 8.6, 2.4 Hz, IH),

7.02 (s, IH), 6.98 (d, J =.6.7 Hz, 2H), 6.74 (d, J =
8.5 Hz, IH), 5.27 (s exch ‘D20, IH), 5.23 (s, 2H),
4.29 - 4.22 (m IH ,411-402(m 2H), 3.76 (s,

wasiged il gE S GRSl g pin A edre bl ot 12

(exothérmi OAMEDRi@d). Bubhdd HBME\B@BMWaHﬁEaern@Q&( B6%uré Mittad for

St 10:
am@dfs% rey tRerbths layprs vegre allquenddn senegte g Aduequs e ey etated

w1th ?BME @090 Sy dlthe ccﬁ‘ﬁﬂi & an1c layers Were con entra %a volume of
2- hyd roxypropy T hyl am no) ccrr ony phenoxy

appjoxpmatelythoi ml: cﬁj@m@l Gé@ rnd) Wmddgdl and the volume reduced to 90 ml by

evaﬁ_’orr%lh ion [‘18 ﬁ%ﬂieg g%ﬁﬁ% ﬁha(zfge ﬁtfé lf‘gﬁ %d[dﬁjl a?d ‘gpF)vo]éxme reduced again
to 9by1drb67>@m§cﬁ@tydrﬂ t@faﬂbrdg%-m/ﬂmoﬁ;yi {E(mjk hﬁ-g]ﬂﬁl?oam-ldﬁrang
135.5 was. pl.aced in a acket ed vessel an

bené‘?féré‘ilé?dg H‘ﬁlaV WdFQ%‘YEré’@gi]W}CAar bonate (3.0 eq),
N bﬁ)@%&”@%@%ﬁ%ﬁ*ﬁ“@“‘%’? R R R in
eth’@s@ totigieighit81t3dis tenperature. The mixture was cool ed

to 20 OC, treated with water (1.0 L) and then

extracted wth ethyl acetate ( 1 x 600 mM and 1 x 400
A sﬁllhbion a'ﬁB{%hlxafo Mﬁﬂ&}-@(ﬁ&ﬁlbﬁc}fi-spﬁidi[@—Béﬁiﬂﬂnﬁﬁ@ Aptheridin]-1'-

0.give an_orange oil (221.07

yh)- g;ﬁy atrggsél <a<e( ﬁ@sﬁiﬁf&fﬂé@w%%lﬂlﬁh@on&h&mqt@ﬁsmmryow acid
eth}ﬁ %Qtef ﬁlee%aﬁgl (\%@ B tﬁaﬁ?&%ﬂﬁt' QddedSRL bRt @6@&%@1(4 ﬁiﬁOWas%ﬂuted

St 1 rri ng t er
Wlﬂs @th%réMl Q&b) amqgmedt’t@% Yheith lyérrings fl‘dums was addedatselgtion of

sodtil Sy RIEELHR 20530 e st Bp Rl ol e M

holdmg hie¢Oe4JI45 "Ehﬁ)erlSl 11 QIEe mk@n\ms ds«%]aufddxams‘wthwﬁpbﬁméﬂb ey
t hano
Pmé% enCﬁf' jered. réé?léaowﬁ fﬁtr@taﬁlélr{é@l ghmmateat(l 46 L@@’aﬁ agded o the

ﬁlttgﬂt% %g%lga%\erfo'dl Jr @18 mibh b bk BRa LR AR By YRREGH Wshil with

water (1.5 L), ethanol (1.5 L then 375 ml) and dried in a vacuum oven at 65 °C to yield
crude 2-{2-chloro-5- {[(25)-3~(5-chloro-3H-spiro[ 1-benzofuran-2 4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid as a

pale yellow solid, weight 301.63 g (86%).

A slurry of crude 2-{2-chloro-5-{[(2S5)-3-(5-chloro-3 H-spiro[ 1 -benzofuran-2,4"-piperidin]-
1'-yl)-2-hydroxypropylloxy}-4-[(methylamino)carbonyl]phenoxy} -2-methylpropanoic acid
(9.0 g) in NMP (54 ml) was heated to 80 °C with stirring to dissolve the solid then cooled
to around 65 °C. Ethanol (333 ml) was charged over a period of 35 min, maintaining the
reaction temperature between 60 and 70 °C, which caused crystallization of the product.
After a further 30 min at this temperature the slurry was cooled to between 10 and 15 °C
over 1 hr, then held at this temperature for around 30 min. The solid was collected by
filtration, washed with ethanol (45 ml), pulled dry on the filter then dried in a vacuum oven
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(135 m). The solid was dried overnight in a vacuum

oven at 50C to give the titled zwitterion as pol ynor ph
WA 20B0207185g; 80% over 2 steps) 1H NVR ( D6- DMSOpC#882007/000694

MHz): d 13.41 (br s, IH, 9.60 - 9.35 (m IH, 8.13

(d, J =4.6 Hz, IH), 7.75 (s, IH, 7 (s, IH, 7.16
(d, J =8.7 H, IH), 6.80 (g7 J I

IH, 4.40 (br.s, I1H 3 4.00 (d,
- 3.15(m 6H), 3.11 (s, 2H), 2.8
P

Hz,

= 4.
at@pggtrg?_cgg%%sf%@%%%?scg@te Sgg I-en% %24'(13%&“1] l'—yl)
-ﬁyﬂtc&uypm@ykid)}qz}e%[(methy]hﬂhhﬁca(rB@@lEBﬁlobe’y& 5 RhetDNHOp a1thiBa 2T was
O AL

H, 6.54 (s,
5.26 (m exch D20 423(q J =7.1 Hz, 2H),
416-402m I—? = 2, 6.2 Hz, IH,
Ths rgolting 8012%5 g) vag slugried | 19 H (@ m&) ané bpated toghp °C apd ggld at
( = )
rmégllhrl]d &5 @f0§§0 rrﬁg%vtltlh;s x]?ri'ngo%%t# (SB ﬁa&%%r%ﬁé% g1e.resu1t1ng
solARG ovdBa pm‘uzd &5 rﬁﬂ?ﬁﬁﬁ&lﬁﬂq/giﬂ)e tbfapdratirebefwssml A0tandivs 6€, which

coippf Saplaigonfthy Brodiets et # ALY il s feraggpaure the slurry

walks @bb18d fi] anhbidlt kemplrdti@d BRI PR Yhik @pderAnd Yol Wi, The mixture
N- net hyl benzani de, trifl uoroacetic acid sal tb(§25. 0

wag furtherfionlyd forpefuren 0gmd ° ang eld doretd wirerThs spk Faticafected by
By TS BEDROSL 8 ,FRERLAFMBEERIRAn i
2 vaeupe pen At 60 OF. 2H@-Ghilorbef 6(1B13e(f- cﬁﬂbIGG,H ﬂmﬂo[bbm:toﬁgrarah4’-

pigebiaipy "o Ay ooy atme B v 'm)éaarg Motz

ro?arfb@d Acthwas otEindd &b o Whiteosod ( hIMB kBt 4. gzng e96%).

The reaction m xture was eat to 70 OC an
stirred at this tenperature for 11.5 h. After coollng

Th%%l&}g%g%d;e%g% Qttv\lgat(sg}hez@%{ﬂ:\.rg El‘ljarvr\gé;é@%t g'}é ﬁg@:@ﬁ%} Qffraction
(XpeD) peaks f(expre3tsitin Hefrees 20) (the margin of error being consistent with the
United States Pharmacopeia general chapter on X-ray diffraction (USP941) - see the
United States Pharmacopeia Convention. X-Ray Diffraction, General Test <941>, United
States Pharmacopeia, 25th ed. Rockville, MD: United States Pharmacopeial Convention;
2002:2088-2089):

(1) 5.1,10.2 and 12.9, or

(2) 5.1,89and 13.2, or

(3) 89,10.2,12.9,15.1,17.0 and 21.2 or

(4) 5.1,8.9,10.2,14.6,15.4,21.2 and 25.8 or

(5) 5.1,8.9,10.2,12.6, 14.6, 15.1 and 17.0 or

(6) 5.1,10.2,12.6,13.2,14.6,15.1,17.0, 17.9,21.2 and 21.8 or

(7) 5.1,8.9,10.2,12.6, 13.2, 14.6, 14.9, 16.4, 19.2,21.8 and 27.1 or

8) 5.1,8.9,10.2,12.6,12.9,13.2, 14.6, 14.9, 15.1, 15.4, 164, 17.9, 19.2, 20.0, 21.8 and
25.8

The diffractogram is shown in figure 1.
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(exotherm c addition). Further TBVME (105 m) was

charged and the m xture stirred for around 30 mn then
woOhesioaymwss were all owed to separate. The aqueBdT/SEa02000694

was extracted with TBME (2 x 70 m) and the conbi ned

organi c |l ayers were concentrated to a vol unme of

approximately 90 m . Et hano]7 ( 110 M) was added and

the vol une reduced to 90 m “dy evaporation. A further

et hanol charge ( 110 m) was added and the vol une

reduc a n.to 90 by evaporation to afford
EX?"'P%%&TOES@E’BS{’HW% (5-chl oro-3 -spiro[l benzof uran-
2-12. Gl REF ORI NY5-Enldo) 3@%%)’—@5&9%&@5 Y pieridinl-1"- l -2—
(mat hyI am no)car bonyl ] phe_nox } 2 propanol c

ol romm@mczd F orm B

2- {%]({Ilgoch é (@S);ﬁ%f-[ﬁﬁ%& @ZEI (’5? Sé)hrlo[)l-bengofuran-Z 4'-piperidin]-1'-yl)-2-

hydrspypm}[)yl}dxy}}-zd:(methyﬂaﬁm@)oaﬁjomyl]phﬂnﬁ}}y}r-zl kﬂethylpropanom acid Form
 CODYE R BsP e Ml BB EbGrbe i S0 R B oen

wak %@brdf@ 8hir.at 001 RighRch %‘ﬁﬂ%ﬁte%@d&atgly gjls‘ﬂallm %Z-Wﬂf%ro -5-

diluted wi-th ethanol ( 1 and war e

{{@HrhGsehlera- Ry, 3HF&i>1t0|51-bem§1rm éepiperglvtlut'yOr2-of sodi um

BRS04 3 oty bl L B o

B.h, the solution was decanted away fromthe pol yneric
by product and filtered. A solution of citric acid
(101 g) in water (1.46 L) was added to the filtrate
2- {%vceﬁlo@ -PefRoB- (H-cﬂloxf@ 50 BHLsﬁbl.ro 1h€en%9ﬁ1keﬁl1 Msplﬁéﬂ 'uﬁqﬁ 8.2
filtration, washed wth (1 , etha
hYCéfQXBﬂQPBﬂ}?éﬁ}-Sv[émﬁhylalam)C@fhogml]phvnaxyda%mﬂw@remnatc agHl Form

B &kiHiQ a%/ 16&{) ghecfro ﬁ Egrz&tgjls?cgi 15a I{}Jﬂ](K%él) dl )ra(cgon Ebl(ﬁlsﬁ) peaks

-spiro enzo ura I'per i
(exmedxemlxy degrped 160 Xthb nbrdif Uﬁérh)tlbaﬂ‘ﬂgmaﬁsiﬁérh i the TanexYthted
-met hyl p ropan0| c acid as a pale yellow solid, weight

Ph@’glfc%wggﬁing@&@ apIRT O gy dbffra@tp SP941) - see the United States
Phﬁnfagor%li‘i C5eRtidd. &Zﬁly Bi Ifrgctﬁﬁl @E&éﬁ ’Jiest <941>. United States

-sriro[l-benzofuran-2,4 I-pipe
Phqrm@cbj)vezé, Iytdeds Rppkals; IM]Dnymted States Pharmacopeial Convention;

2087 ébé[g(%bjhyl ami no) car bonyl ] phenoxy }-2-met hyl propanoi c
acl )

5.6,7.6,8.6,13.1,17.0, 18.4.
The diffractogram is shown in figure 3.

Example 9. Form C, S-enantiomer
2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[l-benzofuran-2,4 -piperidin]-1'-yl)-2-
hydroxypropyl] oxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid Form C
Method A:

2-{2-Chloro-5- {[(25)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-yl)-2-
hydroxypropylloxy}-4-[(methylamino)carbonyl]phenoxy} -2—methy1propanoic~ acid Form
A (micronized, 310 mg) was dissolved in THF (dried; 200 ml) and stirred at 30°C for 24h.

A white mikly suspension was produced. The material was allowed to sediment at room

temperature for 24h. The supernatant was removed and the sedimented material dried

under vacuum (oil pump) at 80°C for 24h to remove remaining THF, yielding 2-{2-
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(9.0 g) in NW (54 mM) was heated to 80 0OC with
stirring to dissolve the solid then cooled to around
w630i010165 hanol (333 m ) was charged over a pePCOSEZ7/000694

35 min, maintaining the reaction tenperature between

60 and 70 O0C, which caused crystallization of the
product. After a further 309{nn at this tenperature

the slurry was cooled to bezvveen 10 and 15 0OC over 1

hr, then held at this tenperature for around 30 mn.

o S S Lt bRk 0 o B R N e
hydrB){qu %] @?{fiﬂ@%ylﬁﬁm(@}s-éa?ml}élgp&egoxy} -2-methylpropanoic acid Form
H-spl rofl -benzofuran 2,4 -pi reridin]-r-yl)-

Mefiddsr oxypropyl ] oxy} - 4- [ (et hyl ami no) car bonyl ] phenoxy}
-met h. yl propanoi ¢ acid was obtained as a white

Eqed kindyntewef ZHE-Chlete-5g{[(B5) B (5-chinzo 114 Bt spirg] 1 stk afufab-2g) -

g R R ) U T b S S S A

memqﬁdspaﬂaw aaid)chsa\ CF@’E@@ ChrldFokA P [188p bt i batw) ¥efelhibpeAded in
pel mn, malntalnlngt ete erature

dwbl@rmhane@ éﬁ &ﬂ)a @he@lxim Wab shelteaal 3 oGy Br a|d|aysl Niclding %af{2- .
Chfolil@ 510{:[g2§j4§t(5-c o}cP ‘B8 E;\EABA;? 1§z[%ﬁ(fjfbﬂ L34 R@Qh&n] 1'-yl)-2-

ture t urr ent
hydremmecnafﬂkm}e} -ﬂﬁ@neth;dhtdmabcathngl]plenpar}ai-meélylmop d@0icracil Form
C The m xture was further cooled to between 0 and 4 0C
"and held for 30 mn. The solid was col |l ected by
filtration, washed with water (25 nl), ethanol (25
on the filter then dried in a vacuu

2 @:fbﬂorstﬁ ‘&89@3 oo Cl R0 ks s 155D 2
e P e e ey e e el
C axhlbhi@ azlbésp therfoblgwying clllarecttmdtlp E@mm@mlila@tfﬁhm (XRPR) peakis
[ 4 699 .
(oS PesfeSgh Uheasals bl e bbine Sauftas ip e Birg tees

Ph@rﬁﬁl’:(ﬁﬂaegdné‘ﬂal @haisfef aﬂ g‘)&ﬁfra&hfnf(()%@bhﬂn ée%lﬁ?eD)Jm@e%aéﬁétes

(expressed in degree t he mar%hn of error being
Phargngipsiacdpanvghtion. a}LEiffré@wSt Genssal Healr thdd o pEnitedyBerer al

Ph%?)ga{aéggerz%%tﬁ%c{ @Sc}g}ﬂf}g 'i\@stﬂj &d(sltjégfgé?mlﬁf g%l 3 nveLr{H ted

harmacoper a Conven
20@=2088e108Te st <941> United States Phar nmacopei a, 25th

<1>c%ﬁv§§ %# %e MD: United States Pharnmacopei al

(2) 4.5,8.6 and 10.6, or

(3) 4.5,89,10.6,12.8, 14.8 and 17.6 or

(4) 8.6,8.9,12.8,13.9,15.7,16.6 and 18.8 or

(5) 45,86,8.9,10.6,13.9,15.7,16.0, 16.6 and 17.9 or

(6) 4.5,8.9,10.6, 12.8,13.9, 14.8, 15.7, 17.6, 18.8 and 20.0 or

(7) 4.5,8.6,8.9,10.6,12.8,13.9,15.7, 16.0, 16.6, 17.9, 18.8, 20.0, 20.9 and 21.2 .
The diffractogram is shown in figure 4.

Example 10. Form D, S-enantiomer
2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H, 3H-spiro[1-benzofuran-2,4 -piperidin]-1"-yl)-2-

hydroxypropyl]oxy}-4-[(methylamino)carbonylIphenoxy}-2-methylpropanoic acid Form D
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2002: 2088-2089): (1) 5.1, 10.2 and 12.9, or (2) 5.1,

8.9 and 13.2, or (3) 8.9, 10.2, 12.9, 15.1, 17.0 and
wado@/a07664) 5.1, 8.9, 10.2, 14.6, 15.4, 21.2 aau/SE2008000694

or (5 5.1, 8.9, 10.2, 12.6, 14.6, 15.1 and 17.0 or

(6) 5.1, 10.2, 12.6, 13.2, 14.6, 15.1, 17.0, 17.9,

21.2 and 21.8 or (7) 5.1, 8g®, 10.2, 12.6, 13.2, 14.6,

14.9, 16.4, 19.2, 21.8 and 27.1 or (8) 5.1, 8.9, 10.2,

12.6, 12.9, 13.2, 14.6, 14.9, 15.1, 15.4, 16.4, 17.9,

Hel@n f22@z @hl&&sﬁ%@@%@ cﬁloFJWPHCHﬁEQﬂ Ef—%gﬁz%mr%ﬁzihﬁ%idm]—l'- ,

gur e 1. Form B tioner
yl)%hyﬁrmwrmyﬂs):y}s%{@m}kﬁlmw@carbonyl]phenoxy} -2-methylpropanoic acid

J f ur,an- 2. di
Folly B O T SR SR Gl PR O RA -t iteses
splrd[EIbhlsg]qﬁmml (o4 @eﬁ@m]igﬁd)’smh roxypropyl]oxy}-4-
or - chloro-r
Km%hﬁ%fﬁlﬂ%ﬁ opg M%\r% I@ewylpmpaéqnp afidjFormy).) - 2-
hydr oxypropyl ] oxy} -4-[ (nethyl am no)carbonyl] phenoxy}
- 2-met hyl propanoi ¢ acid Form A (300 ng) was dissol ved

2-{2Cldptood-dF(@F)a- (SzdoomDH,aﬁ spiﬂoflr bmommm@ipmdhﬂ -Thryl)-2-

R AR RGP S 2SR Siciarors

D e{;{hgﬁts 9) Ie3st (tllis mgbwrr?@ghﬁa&bhﬁﬁl)i{-ﬁ{y' poRRIBE Gifffed BBn ZXRPDPh&Rs
rrdin -r- I oX ro
(expaesfm ﬁw%ﬁ%ﬁ) K&y é@r%@%gm%éw&@ypsm@t ethihe Potehbiates

Ph%ﬁg%(ﬁ?ar%g a[laii)gee%o A0 ﬁétit)g]?(‘?is;[’g?rlf)gl % lﬂ%r Gnltqd)Stites
PhinywicopejpCopiehiiax WRa%D[ffmﬁtdmyGamnrﬂd)e@mgm nyUipdskSionsy
P RSP RBR N COH B b
2002<0033) 2080 8K S

5.4,9.8,12.3,13.6,16.9,19.2, 19.5 and 21.3.

The diffractogram is shown in figure 5.

Example 11. Form F, S-enantiomer
2-{2-Chloro-5-{[(28)-3-(5-chloro-1'H,3H-spiro[I-benzofuran-2,4 -piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-{(methylamino)carbonylphenoxy}-2-methylpropanoic acid Form F
Method A
2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyljoxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid Form

A, Form C and Form D (37, 71 and 41 mg respectively) were suspended in methanol (4.0
ml). The slurry was stirred at 35°C for 4 days. The solid material was isolated by
centrifugation (8000 rpm, 30 min, 22°C) and dried under vaccum for 18h, yielding 2- {2-
Chloro-5-{[(25)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy} -2-methylpropanoic acid Form
F.

Method B

2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4"-piperidin]-1'-y1)-2-
hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid Form
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(expressed in degrees 2QQ (the margin of error being

consistent with the United States Pharnmacopei a general
woheptee76on X-ray diffraction (USP941) - see tReTSR202/d00694

St at es Pharmacopei a Convention. X-Ray Diffraction

General Test <941>. United States Pharnacopeia, 25th

ed. Rockville, MD: United St %t es Phar nmacopei al

Conventi on; 2002: 2088-2089): 8l 6, 7.6, 8.6, 13.1,

17.0, 18.4. The diffractogramis shown in figure 3.

G Sy LT oR e sy 67 i
nb@nﬂ-’)ﬁﬁ&i dihe Zerﬂperﬁhﬂ%ds(&kiﬁgieé to 35°0) thereafter ﬁ ﬁng 22 -Chloro-3;

y rngITox nethylanlno car bon noxy} -
1C

#631@-épirdlﬁh@nmf@aw@t%@wendm] 1'-y1)—2-
h}%ﬁ%}(ﬁgﬁ?&?@&g g(%%ly?ﬁn@o)ggb p]ghgnc?xg} -2rm?th¥1p50p§no1c acid Form F

wisyaddekipp s@ﬂlyig} ﬁheysuspenglon was lel;ft at 35 °? W21th Stl{rll::‘lgl for 72h. The solid

r bon e r opanoi ¢
g e T R0 R BrGH gl a0 Befo a el
2- (zic:hrwo 54@@5}@)(5%&%&1%5}%%@6 1ol 24 2214P1pe1€aﬁ’1‘d“h't>ﬁb-2-

kl y suspensi on was produced. The nateria
hygquxaweaylﬂ@%é’d[(méﬁwlamm@earhmyém@roavhﬂenﬁbylp@pmommed Form F
supernatant was renoved and the sedi nented nateri al
dri ed under vacuum (oil punp). at 800C for 24h to
2-{ e 0blpeo-6 €lIRISB1{8-clildFg- 1 i, FH-shiref 1 Benzofuran-2,4"-piperidin]-1'-y1)-2-

thirszE/%/ OIE%//)&; rﬁplﬁg%@g%%rapﬁ)FﬁrBwHaki}}oxy}ZZ%ctthvpm@@Form F

exhibltelatiossiHe. foltrémlh ShBact&aualX-AFYRIS: Affraction (XRPD
2-{2- Chl or o- 52)4) 5 -3-(5-chl o?g)r action ( ) peaks
(ex;g@sls?cblp depespy DUE rmaggm of error being con51stent with the United States

PhQﬁﬁ)a%HrJ]g% ]Qel eéarll}éi)'l(%ﬂteré)n ?yhcyﬁi%ﬁ%%wd@: gée{-}g? E)*]yn}l&gﬂtg’%)s
PhEmiaafDﬁE:la @oavenaioi3ORay Difftic@dn, EREEK] TWRE £9814S PARLES 4iop

di chl oro The mixture was shaken at
Phgg@q%?zagf%g %%‘Fhé‘ﬁ@l# MB) @n{tgd States Pharmacopeial Convention;
2002:2088-2089):
(1) 7.5,9.2 and 10.7, or
(2) 7.5,89and 11.1, or
(3) 7.5,8.9,9.2,11.1,12.2 and 16.3 or
(4) 8.9,9.2,10.7,11.1,11.7,12.2 and 15.1 or
() 7.5,89,9.2,10.7,11.7,12.2, 13.8, 15.1, 16.7 and 18.5 or
(6) 7.5,8.9,9.2,11.1,11.9, 13.8,15.1, 16.3, 17.8, 18.3, 18.7 and 20.9 or
(7) 75,89,9.2,10.7,11.1, 11.7, 12.2, 13.8, 15.1, 18.3, 18.7, 19.7, 21.4, 22.3 and 24.0 or
(8) 7.5,9.2,10.7,11.7,11.9, 12.2,13.8,15.1, 16.3, 16.7, 17.8, 18.3, 19.2, 19.7, 20.9, 21.4
and 22.3. '
The diffractogram is shown in figure 6.

Example 12. Form G, S-enantiomer
2-{2-Chloro-5-{[(2S)-3-(5-chloro-1'H, 3H-spiro[l-benzofuran-2.4" -piperidin]-1'-yi)-2-

hydroxypropyl]oxy}-4-[(methylamino)carbonyl Iphenoxy}-2-methylpropanoic acid Form G
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Chl oro-S-fpn-S-CS-chloro-r
-spirotl-benzofuran®?' -piperidinl-r-yl)”"-

woydisaiyies opyl | oxy} - 4-[ (et hyl ami no) car bonyl | phemsEj07/800694
-met hyl propanoic acid Form C. 2-{2-Chloro-5-{[(2
S)-3-(5-chloro-rH, 3
H spiro[l -benzofuran-2,4" -piperidin]-r-yl)-2-
hydr oxypr opyl ] oxy} - 4-[ ( met hy¥*am no) car bonyl ] phenoxy} - 2
-nethylpropanoic acid Form C exhibits at |east the

2 (ke BTt S shoes L A By B odep-p RO 2

hy@fcﬁ@f)rob?l]cﬁ@}mﬂﬁieﬁﬁl&ﬁhn%éhjﬁoﬂﬂ%h §/§§ ﬁt?}%lgﬁpanmc acid Form

har macopei a general c apt er on X-r

esusmdmler flogeef drin &2ar 1 BayieBling <2 P donree O§2R)e3-(5-chloro-1'H,3 H-

spQBqlV&gE%ﬂaPe%ﬁ gﬁ%r magflr glﬁtz-h Xﬁesrggg'ﬁﬁg’gkéglt I I<241> VD:
Kmmﬂem@t)mfwyl?ﬂ@ﬂhﬁﬂﬂ@b@le&iylﬁmm dc@Form G.

2002: 2088-2089): (1) 4.5, 8.9 and 12.8, or (2) 4.5,
8.6 and 10.6, or (3) 4.5, 8.9, 10.6, 12.8, 14.8 and

2- @-210510@6—5({3@5’533-35—0&0&) I'H%fﬁsplgigl %enz%ﬁern 2116p1g @g]-ggfef}
hYﬂIPXQPf@PYQ(B‘)Y - E'Eme@wbtmnlct)caaborm]psenoxs} -9-mdl4ylﬁl;opaxﬁm7 acid Form

6, 8.
o i o8 BRI, el %Py e gl v
(e@teed inThegreds 2ﬁ)r(&tétrmgmmfbﬁoﬁli&yg%dnﬁstfehﬁﬂﬁlﬁt}é Uxageks
10. For.m D, enant i qmer
Phgrn%aézowp g?rgrai cL?q,p(tgg)n Xryglifpcem(SP941) - see the United States

Phiikcopdis @bhvdahg of - R%??.)’ i%ﬁc’%ﬁ‘l PROLA! P 21 Brnited States

hvdr oxvvr opvl | oxv} -
P}@Wﬁmfélar mod. ]R?JISKHHOQMP- Dnited Srate©Pbaranoomeia Codvémiom

f 2-{2-Chloro-5-{[(25)-3-(5-chloro-r H
ZO% g&i? benzoftiran-2,4" -piperidin]-ryl)-

(1)24t8ycuz axyp1eayd] oxy
) 2k bRy ,20 no) car bonyl ] phenoxy} - 2-met hyl propanoi ¢
(3) 9.7,13.7,14.5,15.6, 17.1 and 20.3 or

(4) 4.8,13.7,14.5,15.4,16.3,17.1 and 20.3 or

(5) 4.8,9.7,13.7,14.5,15.6, 16.3 and 19.7 or

(6) 9.7,12.2,13.7, 14.5, 15.6, 16.3, 19.4, 20.3,21.4 and 23.1 or

(7) 9.7,13.7,14.5, 15.6, 16.3, 19.7, 20.3, 20.8, 21.4, 23.1 and 25.5 or

(8) 4.8,9.7,12.2,13.7,154,16.3, 17.1, 19.4, 19.7, 20.3, 20.8, 21.4, 23.1 and 25.5.
The diffractogram is shown in figure 7.

Example 13
2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[l-benzofuran-2,4"-piveridin]- "yi)-2-
hydroxypropyl]oxy}-4-[(dimethylamino)carbonyl [phenoxyl-2-methylpropanoic acid

hydrochloride
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Form B to 1400C under N2 at nosphere yields
2-{2-Chloro-5- {[(2S -3-(5-chloro-r H 3 -
wepimsaidbenzof uran- 2, 4" - pi peri di n] -r-yl) - 2- hyBCOSERI00/P00694
yl Joxy}-4- [ (nmethyl am no)carbonyl ] phenoxy}
- 2-met hyl propanoic .acid Form D. 2-{2-Chl oro-5-
{[(25)-3-(5-chloro-r H 3Hs %ro[l
-benzoturan-2,4' -piperidrn] °r-yl) - 2-
hydr oxypr opyl ] oxy} - 4- [ (met hyl am no) car bonyl ] phenoxy} -2
- et hyl propanoi ¢ agid, Form D exhibits at |east the
o 0w pe~chafiact eryStTc X-ray powder diffraction
ssed in %fgrees 2Q (the margin of
I wi thi the United States
Phar macopei a gener a tapter on X-ray diffraction
(USP941) - see‘%ﬁ%um ted States Pharnmacopei a
Convention. X-Ray/N ffraction, General Test <941>.
Uni ted States Pharmacopeia, 25th ed. Rockville, MDD
2- GrChlerd- 5t H2 &s3-EhellomelB SHaspiroblnbemat fugam-2,4'-piperidin]-1'-y1)-2-

;. .2088- 2 .54, 9 2. 13. 16.9,. 19.2, .
s G RGP SR (P N meeioridietii DRnodedigime PPy ieadd 2s4
mgziﬂar‘mﬂnlel) Tdas éi[%@dslmdgn aggﬁﬂ.ﬁiél bf DlXEﬁydrochloric acid (1.0 ml) in acetonitrile
1 F@ﬁl— r?(% ?ril) W{é,s%éc%ipé ggﬁlgczwt&gg Biepigitate-AVote apetpnitrile was added
unVENORORPRLBM) T dofui8h i AITh R KEAGRRE b BIPARIK ackte in

met hyl propanoi ¢ aci dForm
thezhopd f@rsley evapofdtior 8§ atopBritsh The Gitldd dompound precipitated as a white

Sol}]ﬁgiﬂstg%r@%- benzofuran-2,4 | -piperidin]-r-yl)-2-
1. Nydr oxyprop |

joxy }-4-[(nmethyl am no)carbonyl ] phenoxy
H%NMR‘(\?WPMJW? nddod) agisd (?orfm)l, A22 -F@Od; mygé.lfg {8, P=8.6,2.3
a respective wer e suspended in
Har, Sh 176105 Bb G S Fsr s 4. 44 e dinth 406 Jof 5, 46
< ¥ . . ]
HZA21Rwss B 60 ééfg)oggk‘r%%h?}k)gi\@@(é,fﬁgg%%? 2%13 (m, 4H), 1.6 G,

centrifugation 0 mn
6Hhynder vaccum for 18h, yiel ding 2-{2-

| -5 -3-{5-chl -r/i3
AR B S 5 B per i) -1 -y1) - 2-

Chloride analysis: molratio base/chloride 1/1

The title compound exhibits at least the following characteristic X-ray powder diffraction
(XRPD) peaks (expressed in degrees 20) (the margin of error being consistent with the
United States Pharmacopeia general chapter on X-ray diffraction (USP941) - see the
United States Pharmacopeia Convention. X-Ray Diffraction, General Test <941>. United
States Pharmacopeia, 25th ed. Rockville, MD: United States Pharmacopeial Convention;
2002:2088-2089):

(1) 7.6,7.9,20.6,21.3,22.9 and 23.8 or

(2) 9.7,13.7,14.5,16.2,16.4, 19.6, 20.6, 21.3, 22.4, 22.9 and 23.8 or

(3) 5.5,7.6,7.9,13.4,14.5,15.2,15.9, 16.2, 16.4, 19.6, 20.6, 21.3, 22.4, 22.9 and 23.8.
The diffractogram is shown in figure 8.

Example 14
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hydr oxypr opyl ] oxy }-4-[ (et hyl am no) car bonyl ] phenoxy}
wo nds/if8sday| propanoic acid FormF. Method B pcr/sE2007/000694
2-{2-Chloro-5-{[(25)-3-(5-chloro- 1'H; 3
-sriro[ 1- benzofuran-2,4' -piperidin]- 1'-yl)-2-
hydr oxypr opyl j oxy }-4-[ (et hyl am no) car bonyl ] phenoxy}
- 2-met hyl propanoi ¢ aci d Fog#A (658 ng) was suspended
in methanol (20 m ). The suspension was heated to 600C
with stirring for 18h. The tenperature was adjusted to
2-123Kord-Neresit 3- €3 chiomn ] 'FH{3-§3 Pl -Beheofuran-2,4 -piperidin]-1'-yl)-2-
{[(25)13 (5 chloro ro ..

Cl

e suspen5| on was left at 350C with stirring for 72h.
olid material was isolated by centrifugation and

der vac at 400C for 24 h, yielding
2-{2 Qr 8< 50 2S)-3-(5-chl sro- 1'H, 3Hspiro|

1- benzof ur an- 2, i peNd din]-r-yl)-2-

hydr oxypr opyl oo [ (et hyl ami no) car bonyl ] phenoxy} -2
- met hyl propangicacid Form F 2-{2-Chl or o- 5-
{[(25)-3-(5-%hlBro- 1'H 3Hspiro[ 1-benzofuran-2,4' -
rlrerldln]- 1 -yl)-2-

2- {%Qhupmcwf(aﬁw Ii}xlylprml "H3dE s1hino] hhznzgﬁnm—@éhyﬂp]:thah 22
F
nyi T R YR a2 e S b B sl B FBbncig i 770
mg) (BB veden kO em?gaedo PO m?:g{ emmtg)% d(smeemm\gm (%),
en
The BNt SEBTIen JonBins Acdsdse e Zor2-Shlosy S dl R} S5 cblgro- 1 EL3E-
splr(ggﬁp gﬂ)@xran-fﬁ? % gﬂ@m‘l}h' 1159 15lRk ?%’eg ABAcepei a

nventi on. Diffraction, eral” "Test <941>.

[(mftthylmeuw}stad:toasl]PWaﬂxm}cbp@ﬂaflprQ&nhw@md Rbuioni(1TGpnl)NDhe
e el ap g ee o, Snvention T
AP(&MSam&SEY(MH?)r (3) 7.5, 8.9, 9.2, 11.1, 12.2 and

2~ {2-Chioreb- {[(25)-3-(5-chloro-1'EL3H-spiro[ 1-benzofuran-2, ' piperidin]-1-y1)-2-
hydroxypropyljoxy}-4-[(methylamino)carbonyl]phenoxy} -2-methylpropanoic acid Form
G exhibits at least the following characteristic X-ray powder diffraction (XRPD) peaks
(expressed in degrees 20) (the margin of error being consistent with the United States
Pharmacopeia general chapter on X-ray diffraction (USP941) - see the United States
Pharmacopeia Convention. X-Ray Diffraction, General Test <941>. United States
Pharmacopeia, 25th ed. Rockville, MD: United States Pharmacopeial Convention;
2002:2088-2089):

(1) 7.6,8.6 and 184 or

(2) 5.6,7.6,8.6,13.1,17.0 and 18.4.

The diffractogram is shown in figure 9.

Example 15
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(4) 8.9, 9.2, 10.7, 11.1, 11.7, 12.2 and 15.1 or (5)
7.5, 8.9, 9.2, 10.7, 11.7, 12.2, 13.8, 15.1, 16.7 and
waod/ae7666) 7.5, 8.9, 9.2, 11.1, 11.9, 13.8, PRBETEE2007/000694

16.3, 17.8, 18.3, 18.7 and 20.9 or (7) 7.5, 8.9, 9.2,
10.7, 11.1, 11.7, 12.2, 13.8, 15.1, 18.3, 18.7, 19.7,

21.4, 22.3 and 24.0 or (8) 7.5, 9. 2 10.7, 11. 7 11. 9
12.2, 13.8, 15.1, 16.3, 16. 9 17.8, 18.3, 19.2, 19.7,

20.9, 21.4 and 22.3. The diffractogramis shown in

figure 6. Example 12. Form G S-enanti oner
%@B&@&M@&CMOW-I j&ﬂnﬂl—l@enzoﬁmn—‘? 4-piperidin]-1-yl)-2-
; l o >

propanoic acid

mﬂ y} 2- nethlekovan0|c aC|dForn1G2 {2 chl or o- 5-

2'S 5- chl - ;
{[(_ E ‘( chorY Qr"gpiperidin]-r yl)-2-

(et hyl am ng) car bonyl ] phenoxy} - 2
c ormA is under flow of
dryN2for 1 h yieldi CI{Z Chl or -5{

[(2)-3-(5-chloro-r |, 3.1-
spi ro[ 1- benzof urmé%fo- pi peridin] -1-yl)-2-hy

droxypropyl]oxy }-A
nethylan1noéﬁarbonyl]phenoxy} 2- nethylprqfan0|c

Pr%r% agFording 30 tygipRcgsiespribedyn Siample by §pwg. 2 {2-Chioro-5- {[(2S) -3-
5 'E'hl%i"b $'pi ﬂ?—k]!mcﬁ? ‘%ﬁgo%éﬁ‘ 2. élp&l@dlﬁ:? Uiy -@-]hyﬁro ro yl]oxy -4-

hydr oxypr opyl ] oxy} - 4- an1no)carbony
Kdlmihmmm@mbomdlmn@cym mf@y]@mamw gmdt(%"@agw § tmnol) and

L D S5AN S B MR BRI SR pa s o

soRKibOr belng conS|stent Wi th the United States
Phar rracopel general .chapter an ray diffraction
TheiEpd aappoung s pRFMEA 28 & Vhae e%«elt@s(K SPhaEEEBpei a
AI%’IWI@WZOSVG7/%9§W{ i ffraction, General Test <941>.
Uni ted States Pharrmacopei a, 25th ed. Rockville, MD
United States Pharnacopei al Conventi on;
X%Q{Q%éf&)%- 2089): (1) 4.8, 12.2 and 15.4, or

2-{2-Chloro-5-{1(25)-3-(5-chloro-1'H, 3H-spiro[l-benzofuran-2,4'-piperidin]-1"-yl)-2-

hydroxypropyl]oxy}-4-[(dimethylamino)carbonylphenoxy }-2-methyl-propanoic acid p-

toluensulfonate

2-{2-Chloro-5-{[(2S5)-3-(5-chloro-1'H,3 H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]loxy}-4-[(dimethylamino)carbonyl [phenoxy}-2-methylpropanoic acid (264
mg, 0.5 mmol) and p-toluensulfonic acid monohydrate (105 mg, 0.5‘5 mmol) was
dissolved in a mixture of acetonitrile (1 ml) and water (1 ml). No solid precipitate was
obtained after slow evaporation. The oily precipitate was vacuum-dryed to give the titled

compound as a white solid (319 mg, 86%).
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(2) 4.8, 9.7 and 13.7, or (3) 9.7, 13.7, 14.5, 15.6,
17.1 and 20.3 or (4) 4.8, 13.7, 14.5, 15.4, 16.3, 17.1
wanwsddoBsor (5) 4.8, 9.7, 13.7, 14.5, 15.6, 16CH/SEID7/000694

19.7 or (6) 9.7, 12.2, 13.7, 14.5, 15.6, 16.3, 19.4,

20.3, 21.4 and 23.1 or (7) 9.7, 13.7, 14.5, 15.6,

16.3, 19.7, 20.3, 20.8, 21. ‘é 23.1 and 25.5 or (8)

4.8, 9.7, 12.2, 13.7, 15.4, %6. 3, 17.1, 19.4, 19.7,

20.3, 20.8, 21.4, 23.1 and 25.5. The diffractogramis

'SR P g wé%o%xﬁﬂn?lcﬁmiﬁm@w 7.6 Hz, 2,721 (&, J =77

far an r -
SR TIER ARG Sl E) e E) STef P

hvdi oxypr o 1 ox
4.46)- 481 bﬁ%ﬁ%. 1@, d2H), 3.59 - 3.79 (m, 2H), 333 356(m 4H), 3.12

L '[<%’ WEE 2P frantb 222G B So b

APGIEVISXpfs SEAPANGE) |
-4-[ (di met hyl anmo) Gar bonyl | phenoxy} - 2- net hyl propanoi c
acid (264 ng, 0.5 mmol) was dissolved in a m xture of

EXJEMIJ]yQIyochI oric acid (1.0 m) in acetonitrile (1 m).
V\&ter (2 n1) vvas }?ddetlj g| Vi ng a stlcky preC| pltate

St@cle t4e(rz+tem4bue;xycﬁnaortyv-tzanmmpmdhm@w@uﬁoay&@zca& adid methyl
white solid (241 nyg, 8096 1H 'NVR (299. 945 Mz, cd3od)

e 7.81 (s, |H), 7.22 - 20 (n] IH), 7.11 (dd, J =
8.6, 2.3 Hz, bkb 6. 76 gs, 6.75 (d, J = 8.5 Hz,
*4. 55 r(n] I H) 2\11 (dd, J = 7.5, 4.6 Hz,
Ho 3.75 - 8™) .16 (s, 2H), 2.94 (s, 3H

S, 6H) APCl-M5 nmfz 567/569

CI

( M) >LO )J><o
To a solution of 5-chloro-2,4-dihydroxybenzoic acid methyl ester (10.2 g, 10.0 g at 100%
w/w, 0.0493 mol, 1.0 mol eq) in N-methyl pyrrolidone (40 ml, 4.0 rel vol), was added -
potassium carbonate (17.40 g, 17.05 g at 100% w/w, 0.1233 mol, 2.5 mol eq) with stirring.
2-Bromo-2-methyl-propionic acid fert-butyl ester (67.42 g, 66.07 g at 100% w/w, 0.2961
mol, 6.0 mol eq) was added in one portion together followed by tetrabutylammonium
bromide (3.25 g, 3.18 g at 100 % w/w, 0.0098 moles, 0.2 mol eq). The temperature of the
reaction mass was raised to 60-65"C and maintained at this temperature for 16 h: On
completion, the reaction mixture was cooled 30-35 °C. The insoluble potassium salts were
removed by filtration through Celite and the solids were washed with N-methyl
pyrrolidone (20 ml, 2.0 rel vol). The pH of the combined filtrates was adjusted to around 4
using dilute HCI solution then water (100 ml, 10.0 rel vol) added. The solution was
extracted with dichloromethane (100 ml, 10 rel vol), the organic layer was washed with

water (150 ml, 15.0 rel vol) then evaporated to dryness at 35 °C under vacuum. The excess

.of 2-bromo-2-methyl-propionic acid ferz-butyl ester and 2-methylacrylic acid tert-butyl

ester by product were removed by applying a high vacuum (20-25 mbar) at 60 — 65 °C for
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Chl oride analysis: nolratio base/chloride 1/1 The
title conpound exhibits at |east the foll ow ng
wohersaae®si stic X-ray powder diffraction (XRPDpCpsSER®7/000694
(expressed in degrees 2Q (the margin of error being
consistent with the United States Pharmacopei a general
chapter on X-ray diffracti (USP941) - see the United
St at es Phar macopei a Conventi‘on. X-Ray Diffraction,
General Test <941>. United States Pharnmacopeia, 25th
kville, MD: United,States Pharnmacope] al
app&iwgﬁf i W b é’o@zfe’i‘t?s%o’ﬁ’éé@j’nﬁ Letihylgthoxy)y lesr%z' 21. 3,
hyc%gxyge@gg; &Rl ﬁel‘hgl f(s?e)r V\%s thaﬂagd 4s anlcﬁl 5ve1g11@ 13 O g 2 Q% seleld)
. 6, .9 and
'H MR (308 MHz,10D6s): 54 0273 (sﬂma 7.85 (sz;lm,@s S (S,1H1)63 92, 6D, 1.66
(Sgﬁ ? L?SZ 22.9 and 23.8. The diffractogramis shown
n) . Exanpl e
Sz‘eﬂé22~{2G%P@EWW-@%M)HCC(V%MW@QO}MQ%e?ﬁ}ébi@ﬁylonmz&fert—

an- 2A' - pi peri dinl-r-yl)-
b”’l%fd 6xypr opyl]" oxy} ~4- [(met hyl am no) car bonyl | phenoxy} -

- met hyl propanoi ¢ aci d sodi ym i rlnydr oxi de 2-
{2- - 5-
{[H2S5K 3- (5-chl aro- 1" H, 3H'SI [1- benzof bran- 2, 4' - pi pe
ridi 1' - yIy=2=hydr oxypr oxy}

>24-‘3[( t#lyl am no) car bonyl ]{phdnoXy} - 2- met hyl pr opanoi c
6T 9¢P770 ng) is dissokrved r EtOH (680 m) at 70 OC.
(40 ng) is dissolved i'‘n" water (5 m ). The ag.

To 38 S5l B iR of fisfoking BBFIEN 160 0" a5t gD wes added 4-(1-

terz{-&ﬁd)@ﬁzirﬂ@r@ﬂﬂ%&hﬁeth@kﬂﬁi blﬂﬁﬂo-Z-hydroxybenzom acid methyl ester (16.0
[ OXypr opy

g 1[2(26"@ Eﬁ;lp%‘n &8%&0 d m})}rmﬁ&%& migtpresttinger Seropamat 85 to 30 °C.

Aftgtcdo pit loHlolr B2 rgzgcé%l r[k%reac;gb% rﬁ%&?é{ Wﬁé ?ftgrea ﬁlt&?éhl eéélﬁgbed to

tration.
sep@ra{egofﬁhllmohlb% §pteda) -The (Cihwlﬁed mas washed with water (32 ml, 2.60 rel

voli_lé.n%'ﬁlg gcirrrﬂ%.[nlad tkfl?r e(s)fd(léI rggsnseg inder Ba an I(%' (5] lnbar) at %O %5 °C. The
resulting solution was diluted with water (240 m1, 19.56 rel vol) and the pH of the solution
adjusted to 7.5 using 10% w/w hydrochloric acid solution (85 ml, 6.9 rel vol). The
resulting suspension was stirred for 1 to 2 h at 25-30 °C. The suspended solid was
collected by filtration, washed with water (32 ml, 2.60 rel vol) then dried under vacuum
(80-100 mbar) at 40-45 °C to provide 2-(2~chloro-5-hydroxy-4-methylcarbamoylphenoxy)-
2-methylpropionic acid zerz-butyl ester, weight 8.0 g (65.5%).

'H NMR (300 MHz, CDCl): § 12.44 (s, 1H), 7.33 (s, 1H), 6.37 (s, 1H), 6.15 (br s, 1H),
2.98 (d, 3H), 1.65(s, 6H), 1.45 (s, 9H)

Step 3. 2-[2-Chloro-4-methylcarbamoyl-5-((S)-1- oxzmnylmethoxy)phenoxy]—Z-
methylpropionic acid tert-butyl ester

H
i N

Os N o
~ ~
?}\/ 0. Q\ e ",
HO ST Mo [N 0
(e}

cl o] cl

>LJ5< LA
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hydr oxypr opyl ] oxy} - 4-[ (et hyl am no) car bonyl ] phenoxy} -2

-met hyl propanoic acid Form G exhibits at |east the
woabdsomieg characteristic X-ray powder diffracPCOISE2007/000694

(XRPD) peaks (expressed in degrees 2Q (the margi n of

error being consistent with the United States

Phar macopei a general chapteggon X-ray diffraction

(USP941) - see the United States Pharnmacopei a

Convention. X-Ray Diffraction, General Test <941>.

2- mmm-ﬁhﬁre@-mﬂm@aemmph%&ﬁ)@%etﬁﬁ%\bidnhceamd\@n.butyl
Unj ted States Phar macqpei al Conventi on;

D S 0dH 43 oyesd) 1.0 o] e ves disselvechia asgiomitréle (402inl, 8. 05xel vol) and
cagsn'ém ca%bghate](% 24 g 3&8%}(@@@?‘%,80 6[1591;{}91 5“16 Mo?g(a)oa%dgc{n A Solution of

shown jn figure
-@E@@Z@Bﬁfwu&cnﬂ(@-l &ﬁlﬁnyihieﬂmybeslterhil Bty Sinftalel (30.8% w/w, 12.89

di 7
e §95 Lok nPa st U 50 6 bt ) Faneiapd mibongionioHe A, 40
rel-vet)mad bydedps ceaation atktdrePrTR 2R Ho 6@k d Wig hbRed 550 °C .
nge@a descri bed in exanple 15 from .
ang g }Sdglapqat{,l{e(fggjt hg Af(e5 ceding the reaqtiog mixture to 20 to 25 °C,
ac€t§rﬂirfl@{5]() Re rlz(ﬁfe%”ﬂﬁ?eu?d HatePic0 il . §la k/oI) Wels £1d8Y. The reaction

dr oxypr opyl 'l o
mlf‘@th waststigrled fiarrd o at 20 ho 2§ PG pHenexotion Sbammtdﬁwhm@lpﬁmhblccooled

to S, fhch 8o prc SBeidn G it ot Sl a0 el
vol) h@hes alidé poduct Te dtssmlv&quammd maso Qé?tv@l/) REL0 Qﬁsth@r)l the

white solid (3 rr% 96% .. APCI- NS nlz 567
sol@wﬁ%coilgenzra{eé 1R dplovcg u{iqle(r g (260 mbp@@banoun 50°C. The
cortdestchts Rag QCchlecpt@ Q@% 95 "’i? agd stf}'ﬁdmﬁ‘earpbfjdx'i’h‘lzi!teﬂ7 for Y1) 85 solid

hvdr oxypr opyl ] oxy}-4-f
pradued) s rcoBenpdd yhaltretigr a@dr@ﬂhyﬂerp’ammnﬂlém 45 °C to give 2-[2-chloro-

4- r@fﬁhﬁ&%@z{nﬁs}{f §:-ng(gg’)?ﬂgytq(rean%hie%hoxyg-pﬂenoxy]-£-§nethylprop1omc acid tert-
butyBéstes mieighlt B-80e@3 @by an- 2, 4' - pi peridin]-r-yl)-2-

1THNMR (300 mHz, CDCI3): 8 8.20 (s, 1H), 7.71-7.69 (broad d 1H), 6.60 (s, 1H), 4.39-
4.33 (d, 1H), 4.00-3.92 (dd, 1H), 3.41-3.34 (m, 1H), 2.97-2.96 (d, 3H), 2.94-2.90 (1H,
overlapping), 2.83-2.79 (m, 1H), 1.63 (s, 6H), 1.43 (s, 9H).

Step 4. 2-{2-chloro-5-{[(2s)-3-(5-chloro-3h-spiro[I-benzofuran-2,4 “piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-[i (mez‘hylamino)éarbonyl]phenoyg/}-Z—methylpropanoz‘c acid tert-
butyl ester

A mixture of 5-chloro-1H,3H-spiro[ 1-benzofuran-2,4’-piperidine], hydrobromic acid salt
(3.2 g, 0.0105 mol, 1.05 mol eq) and potassium carbonate (1.52 g, 0.011 mol, 1.10 mol eq)
in ethanol (40 ml, 10.0 rel vol) was stirred for 30 min at ambient temperature. 2-[2-Chloro-
4-methylcarbamoy1-5-((S)-1-oxiranylmethoxy)phenoxy]-2-methylpropionic acid tert-butyl
ester (4.0 g, 0.010 mol, 1.0 mol eq) was added and the temperature of the reaction mixture
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hydr oxypr opyl j oxy}
-4-[ (di nmet hyl am no) car bonyl ] phenoxy}
WO 2008 omgh pr opanoi ¢ acid (264 ng, 0.5 mmol) an#@CT/SE2007/000694
p-tol uensul foni c acid nonohydrate (105 ng, 0.55 mmol)
was di ssolved in a mxture of acetonitrile ( 1 m) and
water ( 1 m). No solid pre Ppitate was obt ai ned after
sl ow evaporation. The oily eci pitate was
vacuum dryed to give the titled conpound as a white

ra%é)d fo%%%'gg&e?gf@ § 1 ?I\%% rg%_ﬁg)ﬁ' ?n})'égr_zf: V(%dc%\?ijed ted/Z(;Zg_é’

WaZd:ﬂ)(24 17!11 1690 fes voll) Was a&’deﬂlm(i Gtmhﬁg ﬂo&uﬁe(ﬂ'l?or 1l H")The@are? ifefted solid
Waﬁ cg&ectedz‘bylféltreﬁ?n g].cbwas@ecgglth %’ceyQS P ml 22@.|;e1 vglggf;" he sadidggas

dls(sﬁi‘ve&fﬁo e{hﬁ ag@ca&%o %2)7 5 fel 9%8 e rg%ﬁ?{%g %cr{hf‘lﬁ)g v% é’g%%?‘f)ﬁﬁ]? water

(3(Emé,ﬁ7p$ tel Yo meae@hpayatod F&C{mﬁezsymd@r ﬁf&uuiml (d)ﬁ@)rﬂbaﬂ)l at 40-45 °C. n-

HER DB T G20 S idEen T8 P RaPe esbifpl sebmd depapymis. The

solidreafiydiReRp &R dileat ikl then BiedtuBferacuum (150 mbar) at 40-45 °C to afford
Al-tert- butoxycarbon | -I.-met hyl et hoxy”"S- chl or o”- X ro

2- 3y i pepo-EL(aDr (el erpr 3 Feanieal 1 bevatise 4t pneedin]-1-y1)-
hyéfo%%x‘égﬂ]e%cy? 4dg0% W}%)ﬁ:}iﬁ’cg g%r%l]%o rg)x -gt}ﬂéﬂ[-lﬁélto?gn(‘lé‘gmg tert-

butyrhﬁ&?emnftetgw4§3g(7@ﬂ%one (40 ni, 4.0 rel vol), was

e s ig atich ?%ﬁf‘lém P 4P P10t 3,

6. 2-869(@-12p reemgl 1Y, AN a, 230 d3 b@f3t82k(ﬁi S{H) %ésﬁé 76 (m, ZH)
7. g at 100% w w, 0. 2961

éﬁa%%émeﬂﬂ A-08rie’ e thonl - 6%@&&Hie1 44 Eﬁﬂfb)wed by

s AT A 2 1B AT
hydioagtromy] apls - [meshylanseftat wnSp a0 ) e iy iR deal

this tenperature for 16 h. On o conpleti on, the
reactl on mxtureowa}$ cool ed 30- I35 0C. The in

salts wdre renoved bym gug
< s were washed\#fito
(o]

>L0ijo HO&O

Trifluoroacetic acid (2.0 ml, 2.0 rel vol) was added to a stirred suspension of 2-{2-chloro-
5-{[(28)-3~(5-chloro-3 H-spiro[1-b enzofuran-2,4"-piperidin]-1'-yl)-2-hydroxypropyl]oxy} -
4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid zert-butyl ester (1.0 g,
0.0016 mol, 1.0 mol eq) in toluene (6.0 ml, 6.0 rel vol) at 20 to 25 °C resulting in a clear

Cl

solution and stirring continued for 12 h. The reaction mixture was evaporated to dryness
under reduced pressure (10 mbar) at 40 °C and the gummy residue was dissolved in water
(10 ml, 10.0 rel vol). A solution of ammonium acetate (3.0 g, 0.0389 mol, 24.32 mol eq,
3.0 rel wt) in water (15 ml, 15 rel vol) was added and the thick suspension stirred for 1 to 2
h. The water layer was decanted and isopropanol (20 ml, 20.0 rel vol) added to the
suspension and the mixture stirred for 30 min. The solid was collected by filtration and

dried under vacuum (150 mbar) at 40 °C to provide 2-{2-chloro-5-{[(25)-3-(5-chloro-3H-
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pyrrolidone (20 m, 2.0 rel vol). The pH of the

conbined filtrates was adjusted to around 4 using
wdizbastoao6d€! sol ution then water (100 m, 10.0 pei/SE2d0Y/000694

added. The sol ution was extracted wi th dichl oronet hane

(100 M, 10 rel vol), the organic |ayer was washed

wth 5 water (150 m, 15.0 rgl vol) then evaporated to

dryness at 35 OC under vacuum The excess of

2- brono-2-net hyl -propionic acid tert-butyl ester and

: c:d t.er ester. b roduct were
Sp%owéi% %§ gip%lpy? a]lhygﬁb}\‘)}é%% R{O@ﬁg @é ‘ﬁbar) at 60 -
[(ﬁEth@léininm)mhm@Iﬂpm@},l-zamh}mpropanom acid, we1g§1t 0.83 g (91 2%)
Aﬁ éw’(ert %u@%ﬁycar bonyl - | -met hyl et hoxy) chl oro- 2-
9 s dci d net hyl ester was obtained as an
oi I, wei ght 16.0 g (72. 2% yield). 1HNVR (300 MHz,

3 d 10.73 IH), 7.82 | 6. 36 | H),
E@m‘e%& 3H) 16(68(5 H23H) 14218(85H%N—I) Steész "

hﬁmeLﬁﬂ]ﬁv} Mﬁmbﬂzmaﬂﬁnd)éd}%wwheﬁb@@}a%uc cﬂs&i 6 rel

Stﬁ‘bk &?@é%gg’%d mFthﬂ’@(bﬁWQf”ﬁ’dﬁ?{/f}V dimedfiylod-H28)-onerioky benzo

yzmgth@@]&n%%MI ester (16.0 g, 12.27 g at 100% 0.035
nmol ) and the m xture stirred for 1-2 h at

PrQ@rQCbasgbsc@@edAf xmpdo fiptten i,omngfdlmethylamamt Panified Byeflash
h a Celi
ot ERA i S el Al S b L e Bt Bttt Burtess

oilnsdiéf6 %6.t h water (32 m, 2.60 rel vol) and the

i filtrates d d und 150 nb
LS dob WER ésfﬁﬁ? aiﬁ%ﬁ%@ D0, Tob R QB IONG.90 (&,
f
Ji\%% gtrzl %Eﬁaﬁ ugtség )’f? QS ég a?goﬁﬁ %IV\:/p E&y%’rzo%ﬁ?bw)czs 84 (brs,
1¥8¢3.80 0B H), |3o% (@fsaHmz 86(18, 4@1 2 @(s) THEReP QTSI i &p2 (MH*)

SR De e ST ke B Dot ey ek v, agerigid) 1702

hydkdheprogyl Py (- azaymo 21, 69 &) lb’é?zb) ispen dried under
vacuum (' 80-100 nbg at 40-45 0C 10 provi de

Prepagesl fgqm ércél%o'ﬁylﬂq‘m@?mlymﬂiﬂxﬁhf@éﬁﬁwtb}ﬁé’ﬁEﬁ%S/’))GXlran-Z-

: yh%%tg&%{;gfe%ﬁﬁrﬁﬁe QR Fufd hstdREdmRY %xa%ﬁ)tlee 5, st 4 Qi so?1d,gy1eld

65 %.

"H-NMR (acetone-ds, 400 MHz): 6 7.23 (s, 1H), 7.18 (s, 1H), 7.13 (dd, J= 8.5, 2.2 Hz,
1H), 6.91 (s, 1H), 6.77 (d, /= 8.5 Hz, 1H), 4.51 (d, J= 5.6 Hz, 1H), 4.12 (m, 2H), 3.90 -
3.72 (m, 2H), 3.60 - 3.43 (m, 3H), 3.38 (dd, J=13.4, 9.3 Hz, 2H), 3.17 (s, 2H), 3.04 (s,
3H), 2.94 (s, 3H), 2.43 - 2.18 (m, 4H); APCI-MS: m/z 495 (MH").

Step 3: Methyl {2-chloro-5-{[(25)-3-(5-chloro-1'H,3H-spiro[] -benzofuran-2,4'-piperidin]-
1 '—yl)—Z;hydroxyp7~opyljéygz}—4~[ (dimethylamino)carbonyl]phenoxy}acetate

Prepared from 5-chloro-2- {[(25)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-
yb)-2-hydroxypropyl]oxy}-4-hydroxy-N,N-dimethylbenzamide and purified as described in
Example 5, Step 3. Colourless solid, yield 71 %. APCI-MS: m/z 567 (MH").

Step 4:

{2-Chloro-5-{[(2S)-3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4"-piperidin 2]-1"yl)-2-
hydroxypropyl]oxy}-4-[(dimethylamino)carbonylJphenoxy}acetic acid
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1H NVR (300 MHz, CDA 3) : d 12.44 (s, IH), 7.33 (s,
IH, 6.37 (s, IH, 6.15 (br s, IH, 2.98 (d, 3H),
wa 268(059766H) , 1.45 (s, 9H) Step 3. PCT/SE2007/000694
2-[ 2- Chl or o- 4- net hyl car banoyl -5- ((S) -1 - oxi ranyl net hoxy
) phenoxy] -2- nethyl propionic acid tert-butyl
est er 2- ( 2- Chl or o- 5- hydr oxy- 1mst hyl car banoyl phenoxy) - 2
-met hyl propi onic acid -butyl”"ester (5.0 g, 0.0145 nol,
1.0 nol eq) was dissolved in acetonitrile (40 m, 8.0

Phfised Sy FRgloRar S Hhahlod Tﬂ(égéﬂm%}xbgﬁ%%fr%ﬁ Hspiperidin]-
'%m-hfdib@iﬁ@mf]@w @!ﬂgd@maﬁyldmﬁnobcakbdm]gﬁéﬂmw}%g%we aﬁ@}nﬁiﬁed as

[ butyronltrlle % W

deggrihedan Bamoplag) Sten4o‘é(hﬁéﬁo @qyleWal‘l g} luted with

FESIONELoAL B, ik, 8311 1o P St 9 L0 e
1H)56598 (O CHpred7éhel, d=a5 Hbj 1) eap@r aH;umeso‘(%, 1ﬂ)m 18Nch, ©1H), 3.86 -

5000 30,1 95 A 2ol ot B8y Tt 31 b 2imn 05 (861293
3H2202cel18\ R );Hy\@[mmgegl/ BEE] qmg@ctl on m xture was

stirred for at 20 to 25 OC. “"The reaction mxture
%ﬁ@fl{oﬁ?eqfisﬁyuif@wl\@db@]eld to 5 0C then the solid product
collected by filtration and washed with water (20 m ,
4.0 rel vol). The crude product was dissolved in
Examhpled2 (20 m, 4.0 rel vol) at 40 OC then the
: . voI under vacuum

hvb’ﬁbxﬁﬂobw &5} QQ( cﬁﬁ‘z@th%ahz"n‘icﬁgarfa5’/’{1/1]%né}{ogffﬁme%ﬁprgﬁcyno?’ccli};vd

The solid product was colTected by frirtratlon an

Stegt { - el Adierchare (Y- 346-aiorod 'H,8Hesipire . Qbéf?QOfUMFBE dpiperidin]-

1R PR R B e PP o
Tq aﬁﬁirtb@l’()soluhbﬁ\m-gﬂgﬁ)- ZS)QDGLailomdrH 3210s;(1ﬁ>$1-béﬁzoﬁuan-z 4-
oS A Sty i S sl i lisipenvana. Paalt

(Eﬁ&inpl@ h., Stgp @4[‘2% o O(ﬂ Iﬁmogviﬁ ﬁjl\@p 2] ﬁlg)werg a8 2edIm Bbonate

( 1@3 P2 % msn ) @d{ gt mg)brgm@@ mmhmlpmr@h%@ (390@3, (empofu Adiar
stm%xg%t 2Pb@ %(férq g'ﬂ]c aAother%o}non of cesium carbonate (65 mg, 0.2 mmol) and
ethyl 2-bromo-2-methylpropanoate (39 mg, 0.2 mmol) were added. The reaction mixture
was stirred at 50 °C for 5 h. Then the inorganic material was removed by filtration. The
product was isolated by HPLC to afford the subtitle compound, as identified by APCI-MS
(m/z 609 (MH")), as white solid (TFA salt, 129 mg, 89 %).

Step 2: 2-{2-Chloro-5-{[(25)-3-(5-chloro-1'H, 3H-spiro[I-benzofuran-2,4"-piperidin]-1'-
YD)-2-hydroxypropyl]oxy}-4-[( dimethylamino)carbonyl]phenoxy}-2-methylpropanoic acid
Prepared from ethyl 2- {2-chloro-5-{[(2S)-3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-[(dimethylamino)carbonyl]phenoxy}-2-
methylpropanoate and purified as described in Example 5, Step 4. white solid, yield 79 %.
'H-NMR (CDCls, 400 MHz): § 10.32 (br.s, 1H), 7.21 (s, 1H), 7.13 (s, 1H), 7.09 (d, J =
18.6 Hz, 1H), 6.68 (d, J= 8.5 Hz, 1H), 6.66 (s, 1H), 4.34 (m, 1H), 4.10 (m, 2H), 3.74 (d, J
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hydr oxypr opyl ] oxy} - 4-[ (et hyl am no) car bonyl ] phenoxy} -2
-met hyl propanoic acid tertbutyl ester A m xture of
wo6-20d3l0a0@5| ' H, 3 - spiro[ | - benzof uran- 2, 4' - pi per pdmsE2007/000694
hydrobronmic acid salt (3.2 g, 0.0105 nol, 1.05 nol eq)
and potassium carbonate (1.52 g, 0.01 1 nol, 1.10 nol
eq) in ethanol (40 nm, 10.0g5el vol) was stirred for
30 min at anbient tenperature. 2-[2-Chloro-
4- et hyl car bamoyl - 5- ((_S) - 1- oxi ranyhnet hoxy) phenoxy] 2
—11r99H hpr o8 t 0
EMH) 33965&{1] ggegz ﬁ? yEe tenpér a?g? %I_%ﬁ% 269@1 38,
29r7éac3ﬂ)o?n36n&ﬂu(rerﬁii)séd’m@«l&an&@smmaﬁm held for 8 - 9
was cooled to 20-25 0C, water
Re%‘ﬂ g%ﬁaEsg?gUSg?%pr@g added and stirring continued
for 1 h The preci pltated solid was collected by
f|| tion and washed with water (8.0 m, 2.0 rel
; he solid was dissolved in ethyl acet ate (30 m,

(2- Z'hfbr&gl{f ?@QJ 3’4(5 EDZ%rJ ?‘ff‘é}? shB0/3 ode%dfz%}myﬁ pzperz 17% M v})t}

vvater Z rel vor) tnen eva
2 1 ‘ by

SR Gy e B L S Bl S
-)dbl?-lhg?ditoey})rbgwlfobdzﬁ 4—@[(5’@)[13 —Vzﬂ@ﬁn@ﬁzﬁ@ﬂdzwﬂﬁ e85 hdrbRDacetate
Pre@ar{sg f@m @g‘)o -25 {:{11()@53 { g2.§‘)53 @Tplgp@_ BH,3H-spiro[ 1-benzofuran-2,4'-

B AL A0 AR
a

describ rpplsFalich O. Wit solid, tyiedd Pty APEENGS:, md0g iih(1e).5

stefl 24 ?ghl%@{g&f@?&‘sﬁ%o% eI b(e;ﬁz"oﬁgfgf;zl 3 A instigid -
-hwpxympymxﬁw (mS)Laﬂ;zydréxygg;nézz&%%Uc%wo i?p@é)zo i&?ene Meid
Preg)%._nped ﬁrf_)ﬁn matﬁ@é%—czgl(oeqq)ﬁ {'_?iZS)ta (?-gh]gpq) 1 H(ﬁlé-'gplg)[l-benzofurana 4'-
pip#dil CYOLAr okl GToRy (5 FAIR Ayl Sl penzof ur an
vl q@w@s}ybﬁ:@m@aqu padipirifredtah dbsaniberbinFxmtpteys, |Sedpen M}esahd

tohyl propanoi c acid. Trifluoroacetic acid (2.0 :
ylerfn%/h vol) was added to a stirred suspension of

BH\{R{&Efoﬁé-Gg, 466 MH 253 7532((@ -chl @r}Pz %H) T 22 5 1HD, 713 (dd. /= 8.5,
po&l- benzof uran- 2 gl_{)erl din]-r=yl)-2-- ypro
155?; I 36}93(3 1H), 677(d J 8.5 Hz, 1H), 4.93 (d, J IZI-Iz 2H) 451 (br.s,
2H), 4.42 (m, 1H), 4.19 - 3.34 (m, 7H), 3.30 (t, J = 10.9 Hz, 2H), 3.17 (s, 2H), 2.43 - 2.17
(m, 4H), 2.05 - 1.88 (m, 2H, partially covered with the signal of solvent); APCI-MS: m/z
595 (MH™).

Result from assay: IC50 (uM) 0.00202.

Example 21
2-{2-Chloro-5-{3-(5-chloro-1'H.3H-spiro[l -benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-[ (dimethylamino)carbonyl [phenoxy}-2-methyl-propanoic acid

trifluoracetate,
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4-[ (met hyl am no) car bonyl ] phenoxy} -2-net hyl propanoi c

acid -butyl ester (1.0 g, 20 0.0016 nol, 1.0 nol eq)
wonoaspievese (6.0 m, 6.0 rel vol) at 20 to 25 OCI/SE2007/000694

resulting in a clear solution and stirring continued

for 12 h. The reaction m xture was evaporated to

dryness under reduced pressyse (10 nbar) at 40 OC and

the gunmy residue was dissolved in water (10 m, 10.0

rel vol). A solution of amnium acetate (3.0 g,

0.0389 nmol, 24.32 nop_eqy. 3.0 rel wt) in water (15 m,

1 ov wasPtadded Bnd™t he t hi ck suspension stirred

f toX 2 "\ Jloe_wat er | ayer was decanted and
clI7'soff opa (20 m, 3 rel vol) added to the

suspensi on and thegm g stirred for 30 mn. The

solid was col |l ected by,yfiltration and dried under

vacuum (150 an)0at x40 0C to provide 2- {2-chl oro-5-

([(2"-3-(5-Chl OrO-S7-Y 90 spirof

1-henz ran-2,.4' -pi peridinl- 1.5yl ):-2-hydroxypr L] ..
S o N R sy S W T ey Y2 P ptperic-
") QLIRSS [foxy el [ilinefly Bihifb) éBbord Y phedRfL - V5. 1l z

567 }?ﬁ/ETl)) Exan%?e[gng {2- Chl ér 0- 5@ ras)-3-(5-chl oro-|
2-mpthykreapargete- benzof ur an- 2. 4' - piperidinl -r-yl ) - 2-
ThaVF%%&)éﬁH Y rh Qni¥ b= ({r ~(5- -1'"H.3 H-spiro[1- an-2. 4'-
.O( I met h@l adrg}n1 nor) %gl}%oncéf %ﬁeﬂ% : }C%\lga}%r’?’g:fpdmg lé%nzi:furan 24
pirsrichi]-d -pb-2-Hydrbxyptoppiigrtys Frizlry drosyyN-hithidbenretmiviel (220 fog 2548

- oxi ran-2- vyl et hoxyj hen i.de. Prepared .as, d Ibe
i W R e RIS bR GOl R 8 e 238 s
adfiddabiualasbomitoQIoa pALY 1013 Bibl) 68d B mixfurd Rited A6 T Wernight.

acetate mxture as mbile phase. Colourless oil. Yield
Thegnigfnre) wpsprsitoneEp ety cemeihylppgite agd watgp The organie phase s,
28hdd 'ﬁ;%@tﬁ%&' %&FI? faed t ﬂ%tﬁgé(c dn(d: : 0
St e D T o = S osg%vg, 2 flgglﬁ% cﬁﬁ,]“i!lac’lr)"‘:ng'gOﬁ(3 0
mgl.4, 2.3 Hz, |H), 3.84 (br.s,
APCI-MS : m/z 623/625
Step 2: 2-{2-Chloro-5-{3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-[ (dimethylamino)carbonyl[phenoxy}-2-methyl-propanoic acid

trifluoracetate (salt)
0o N
o OH ~ F |
Cl F
F
O c )
o}
o

A solution of racemic tert-butyl 2~ {2-chloro-5-{[3-(5-chloro-1'H,3 H-spiro[ 1-benzofuran-
2,4'-piperidin]-1'-yl)-2-hydroxypropyl]oxy} -4-t(dimethylamino)-carb onyl]phenoxy}-2-
methyl-propanoate (300 mg, 0.48 mmol), triethylsilane (scavenger, 200 pL, 1.25 mmol)
and TFA (0.5 ml) in DCM (2 ml) was stirred at ambient temperature 1h. After evaporation
the residue was purified by RP prep-HPLC using acetonitrile and water containing 0.1 %
TFA as mobil phase in gradient. Pooled fractions were freezedried. The titled compound
was obtained as a white solid (152 mg, 46%)
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IH), 3.80 (s, 3H, 3.26 (m IH), 2.86 (m 4H), 2.69
(s, IH; APCI-Ms: nfz 392 (MH#) . Step 2:
wo- 20l er2- { [ (2S) - 3- (5- chl oro~I H, 3H spi r o[ | - bereoSBL@ANO00694
2,4 -piperidin]-I "-yl)-2-
hydr oxypr opyl ] oxy} - 4- hydr oxy- N, N~di net hyl benzam de
Prepared from
5 chl oro-4-[ (4-met hoxybenzyl()%oxy] -iV,iV-dinmethyl-2-[(2
- oxi ran-2- yl net hoxy] benzam de and purified as

g S RS P ety S ot €

7.29.(4,811)5 7.16K0d, /7= 43, A 318z, ]JH);6805d J2= 25187, 1HY)6,626(s9 1H, 3449 -

43:42%11’ 130, ffﬁ J%—ﬁfs 18-@5@51 o 20421(;415]9)&?2 8%(@565 e am), 227

-2(0m(m3lzj}% }'36@@ 13.4, 9.3 Hz, 2H), 3.17 (s,
H) 2.94 (s, 3H) 243-218(m 4H) ;
APMSWZ%@&,QEEWW Step 3: Methyl

Re%ﬁtg&k%&%ﬁﬁ%{gé&@}]ﬂ%&gmchl oro-1 1H, 3H spiro[ | - benzof ur

yl ) -2- hydroxypropyl ] oxy}-4-[ (di met hyl am no) car bonyl ] ph
eno acetate Prepared from 5-chl oro- 2-
Exp -3-(5-chloro-1' ,3Hspiro[

;[$ #@@'}V—QIWt%BgﬁvﬁicmoP&r] "EIBH;IS'DZF;[J' benzofuran-2.4"-piperidin]-1"yl)-2-
’ yr ox pr opylj ox%f _ bhy r x- o
Sr%gac?p{l@&s:? ( §tt%g§§?k/ﬁ$¥z%% é% 3H Zfgzlrlol‘jl béf'zlzg)wdanZZ J‘ pzf:erzdzn] 1'-yl)-

2-HydrSppropl] o f-H{2&oxB-N- ﬁeﬁhﬂb@ﬁz@mﬂzde trifluoroacetate
H_3H spiro[ | -benzofuran-2, 4" -piperidin]-r-yl)-2-

chloro-r

2,4 -piperidin]-

2y} - 4- [ (di nmet hyl am no) car bonyl ]
phenoxy}acetate and pu i fied as described in Exanpl e
5 Step 4. Wiite solidPHyield 74 % 1H NWR (acetone-

2-{3&%’)—%%;:@1&2 ’u“ s -ch(l%rb &ﬁ%H—Spfr’ggl lgeéae%\r}_%]dZ Z f1per§1dug’ WD‘Z'
hydﬂol)typrépﬁ]bx&}‘-ﬁr-rﬁé‘tbxoxy%efﬁz@l)bm]-Nhﬂethﬂbeh&arﬁfﬁle (209 mg,a) %mmol
1so?a:§ediaf aPﬁJPPg’?!W ﬁogn @gde( g chlgr_ﬁ—?. {3(2§§3((§ chloro- I'H'_QFI splro[l-

benzofuran-2,4'-piperidin]-1'-yl)-2-hydroxypropyljoxy}-4-methoxy-benzyl)oxy]-N-
methylbenzamide) was dissolved in DCM (3 ml) and TFA (3 ml) was added. After

standing 1.5h the reaction was complete and the reactionmixture worked up by evaporation

and purification by prep-HPLC using acetonitrile and water containing 0.1% TFA. as mobil
phase yielding the titled compound as an oil, (75 mg, 25%).

1H NMR (299.946 MHz, acetone) & 8.11 - 8.01 (m, 1H), 7.88 (s, 1H),7.09 (d, J=2.1 Hz,
1H), 7.04 (d, /= 2.3 Hz, 1H), 6.88 (s, 1H), 4.81 - 4.67 (m, 1H), 4.30 - 4.19 (m, 2H), 4.09
-3.92 (m, 2H), 3.77 - 3.49 (m, 4H), 3.16 (s, 2H), 2.9.1 (d, J=14.0 Hz, 3H), 2.56 - 2.17
(m, 4H), 1.39 (s, SH)

APCI-MS m/z 537/539 (MH+)
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3H), 2.42 - 2.18 (m 4H); APCI-MS: mfz 553 (MHf 1)
Result fromassay: 1C0 (mVM 0.01 14. Exanple 19
w@a-20@/00hdesr o- 5- n2S) - 3-r 5- chl or o- | PCT/SE2007/000694
H, 3H spi r oFl - benzofuran-2. 4" -vweridinJ-r-yl) - 2-
hvdr oxypr opyl | oxy} - 4-r (di net hyl am no) car bonyl | phenoxy}
-2-met hyl propanoi ¢ acid Steps1: Ethyl
2-{2-chloro-5-{[(2S)-3-(5-chloro-I
H, 3Hspiro[ | - benzof uran-2, 4' - pi peridin]-
Sth 2:y12) BQRYEE- BN E QRN SHi :
E) eno[:<52€[ % pr%pa%aazmeéﬁ glg}%l? %%ggl utziﬁ%%ﬁ%dm]
I'gl) hbs @LyEK@JM] @5( QSCII(Q’Otﬂﬁ(ngﬂwlqarb@z0yl)phenoxy]—2—methylpropanozc
zofuran-2,4" -
aczaszpéﬁ{B}%an 2 yl)-2- hyoVoxypr opyl ] oxy}-4-hydroxy-i V'
TFA salt, (Exanple 18, Step 2
RN 3 rr1) wer e added cesium
0. 5] nmol ) and g;hyl
Wwaasgte (39 ng,| 0.2 mmol ). After
0 ght anotgeé Qition of cesium
carbonate (65 ng, @ 2 Moid and et hyl
2- br ono- 2- net hyl pr gpangate (39 ng, 0.2 mmol) were
added. The reacthi®n xture was stirred at 50 OC for 5
h. Then the inorgani‘c material was rermved by

Td 3 teHLi-en ertTthﬁyms" aﬁg‘x%tl'%ifé pfa ki H&%@?ﬁiﬁ%-rz-

t he subtlt e comnmpoun as’ 1 dent
hYGUBYPWPWj‘)&Y}dsh}wmxb’dqsmﬂthﬁbe(nfﬁﬂmgaﬂlﬂuordazgtam;ﬁS 8%, ¥ 5 pmol)

anate%&l % F‘r))lrorng% TObeé’ﬁag%&lfS P&h LS%? SZq é éjf,\ 20 hcll Pvf.)ry EDMF (2 ml) was added
ceaﬂuﬂnyﬁbmaym 8®¥g] OXYhméh | hﬁ@thmhwk@ama)a@@mm Irhebeaex

th ropanqi ¢ acid Prepared from et hyl
pr%;u{:go‘tgﬁpgil @;PeS e){tfa(cgvesjvmjc. wstrem clydacetate and water was hydrolyzed in
1 éﬁdfékﬁﬂg "n%g/%\jnrc%\ii’cé?(fl lfﬁl?]@oxﬁmﬂm%ﬁ' M%Bhﬂinrﬁydromde (100 pL) at 70°C

2h} Thlﬁ I[eé(dlonmlﬁtweams rolidedyaty T hedhevepoiated-to give an oil (76 mg)

BRL YRR ROE B oo (12F fref Gospiiiiech e peBLS, ingo
achizllnle dncﬂﬁ)at%ﬁcc(nbaﬁmﬁg 018D TFA 28 dacbl phdseland Zhe]a% \(o%nat'e Hactions
J =18.6 Hz, IH), 6.68 g £|Z

fregzqg]gleé go’ y1p1|d|)the tg_tleg@ompuq s a whfg_eoanqqrpho;uﬂ)sohdg( 199 n:(g]

Hlllqvﬁ{ 25 9h6‘|MHz3 éegoﬂe?g 84)&117 & @’%—D 180t% 9735, 280 Floo :Ecll_bf 2.1 Hz,
1H) 704 J 23I-Iz 1H) 6.78 (s, IH) 4.75-4.65 (m, 1H), 4.27 -4.16 (m, 2H), 4.01
-3.79 (m, 2H), 3.74 - 3.46 (m, 4H), 3.17 (s, 2H), 2.90 (d, J = 4.7 Hz, 3H), 2.50 - 2.22 (m,
4H), 1.66 (s, 6H), 1.36 (s, 9H)

APCI-MS m/z 623/625 (MH+)
Result from assay: IC50 (uM) 0.0717.

- thppet hyI benzam de ,

Example 23
Human CCRI binding assay

Membranes
HEK?293 cells, from ECACC, stably expressing recombinant human CCR1 (HEK-CCR1)

were used to prepare cell membranes containing CCR1. The membranes were stored at
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2.97 (s, 3H, 2.36 - 2.01 (m 4H); APCI-MS: niz 581

(MH) . Result fromassay: 1C50 (M) 0.001597. Exanpl e
wa@aQo(sa1 sk or o*nRS) - 3-f 5-chl or o- | PCT/SE2007/000694

H, 3H snrori - benzofuran-2,4' -piperidinl-r-yl)-2-

hvdr oxypr opyl Joxy} ~4-/ Ff 3S) - 3- hvdroxyryrrol i di n~l -yl Jc

ar bonyl } phenoxy) acetic acid,Step 1: Methyl

(2-chloro-5-{[(2S)-3-(5-chl % o-1"H, 3Hspiro[l-benzof ur

an-2,4' -piperidin]-

r

A P P N ek
bindafp)of B33 oM FovEP-20{ [ (25) - 3- (5-chl oro-r

H, 3/ f-spiro[l-berizofuran-2,4'-
piperidin]-I1"-yl)-2-1iydroxypropyl]oxy}-4-hydroxybenzo

Vi lidin-3-0l and purified as described in
B’%’ﬁ%ﬁ‘ys, Step 3. Wite solid, yield 79 % APCl - M5:

100 o6 BEK-ER) menSireyes Aituted in assay buffer pH 7.4 ((137 mM NaCl (Merck,
Ca{ﬁé %!62%6157 ii){hglﬁ.ﬁzx{:o%é £§g1§:12,| (9art ?\T_ol 5|54%'(_)§,82p7| oS I|<;Cl13 ?ng)l;,uéa% No
P-23 5y 0B36AneaRPbR % i, 0AM €18 Bat §o hmg@eg}’mﬁmh@;ﬁsxéfgﬁh, Cat
].car bonyl henoxy)acetlc acid Prepared from nethyl
NoHa37h), eré’% gﬂ/{vp (platimy (3205 GahNorG025)) 3vith the addition of 17500
um’:cl_s?lgJ P%@%%g ﬁ%ﬁl}fc},g(?% gﬂz? f)OXZS/j; w;@%?a%déﬂo@ach well of the 96 well filter
plafe (03AS)unBepngde dEippre @t he MHWB N4550). 12 uL of compound in assecljy

budfer GG 165 ISSh) oS WHetip S Flkl cpPepePaogTTHIME 10
55 A : - N ,

O, P A 8 S A A
ey h Sty o mbslgy i i sgirc pnds cope S8,
12 (iMasshibuffer With 10%-&@8@%&15%%6(%% rcte%ﬁlé Iv%ég% Gyﬁl\/{fﬁgc%@ﬁﬂ to

the signal of solvent); APC -
deteqt onpxéead indingdHP).( m\V) 0. 00202. Exanpl e 21

12 pL [**°I] MIP-1a, diluted in assay buffer to a final concentration in the wells of 33 pM,
was added to all wells. The.plates with lid were then incubated for 1.5 h at room
temperature.' After incubation the wells were emptied by vacuum filtration (MultiScreen
Resist Vacuum Manifold system, Millipore) and washed once with 200 pl assay buffer.
After the wash, all wells received an addition of 50 pL of scintillation fluid (OptiPhase
“Supermix”, Wallac Oy, Turko, Finland). Bound [1251] MIP-1o was measured using a
Wallac Trilux 1450 MicroBeta counter. Window settings: Low 5-High 1020, 1-minute

counting/well.

Calculation of percent displacement and ICs
The following equation was used to calculate percent displacement.

Percent displacement = 1- ((cpm test — cpm NSB) / (cpm BO- cpm NSB)) where:

cpm test = average cpm in wells with membranes and compound and ['25T] MIP-1a;
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2-{2-Chl oro-5-{3-(5-chloro-1"H, 3H spirofl-benzoi uran-2
wo 2068/1feRET i din] -1 " -yl )-2- _ PCT/SE2007/000694

hydr oxypr opyl | oxy} - 4-r (di nmet hyl am no) car bonyl ] phenoxy)

-2-nmet hyl -propanoic acid trifluoracetate. Step 1:

tert-Butyl

2-{2-chloro-5-{[3-(5-chlorg;|"H 3H spiro[l-benzof uran-

2,4' -piperidindr-

yl)-2-hydroxypropyl ] oxy}-4-[ (di met hyl ami no) car bonyl ] ph

- red, so -

HS_E:‘—Q% ec@ ft@%’%e@w?i?@ﬁ?%%ﬁﬁ%@anﬂ ﬁﬁl & alnd[cl ![]LMEIO B, %flon
Spectﬂicfiﬁhcﬁﬁg)l;o[l -benzofuran-2,4 ?-

pi peridin]-r-yl)-2-hydroxypropyl]oxy}-4-hydroxy-N neth
B0 Y4:Re132 338 welSQithBhenfbrARs B&K@éska fer and [1253] MIP- loc (max1mum

tert-butyl-2-bronoi sobutyrate (266 ni, in

bindghg). DMF (2 nl) was added cesi um:ar bonate (466 rrg, 1.43
mol) and the mixture stirred at 600C overni ght. The
The miokar lsnmecenmtiq@anfmbmpmn@dnr@mcméﬁ)‘yedih}ylammnaa@ma mas derived

. t The anl ter
wing s e oo LABR S POCS Eit  PO8 H ofls 0 Byt 1bsics
funceemnge oil (300 ng) APCI- M5 : niz 623/ 625 Step 2:
2-{2-Ch|oro-5-{3-(5-ch|oro-
"H 3Hspiro[l-benzofuran-2,4'-piperidin]-I '-y)-2-
Exaiid axypropyl ] oxy}-4-[ (di met hyl am no) car bonyl | phenoxy}

met hyl - propanoic acid trtfluoracetate (salt) A
.__mﬂﬂﬁﬂﬂﬁbéqéﬁgﬁagﬁn1c tert-hv y |

Me@ 2 chI oro-5-{[3-(5-chloro-r H 3 -spiro[l-benzof uran-
plperldln]-r yl ) -2-hydroxypropyl ] oxy}-4-[ (di met hy
CHO-& cetly, foad Ay, bpble reﬁlxxlygml%r ret@hbiydnt puopa mﬁgzggo(&ngﬂ@CM)
, ,0.48 triet si. l.an scavenger
weroipg TQvpRSPaTe a‘ﬂﬁm? BRranes dpopnying (C %&MF homamprapgswareisioretat
-70°8t AGRRhS e écﬁnﬁﬁﬁfaﬁbﬁl 5V§s hddd Vﬁ:fl&ﬁéav@ %ﬁ@f;@ﬂa‘téﬂﬂ 1698 pecific

resi due was purified by RP prep- usin
bindingarlative toi thetodd dmapnted rasbwﬂcavw mfd I@] -4-(34H 'ﬂiohlcetg 3aobi |

gr tPoo d fract e fre ried.

ot AR L e GRS et Rl 1B Bt

152 ng, 6% 1HNI\/R (299. 946 I\/Hz, dnmso) d 9.86 (bs, IH,

a$ 13 (q, J 9.1 Hz, IH), 7.75 (s, |IH),

Binding assay
[’H]-4-(2,4-dichloro-3 -methylphenoxy)-1’-[4-(methylsulfonyl)benzoyl]-1,4’-bipiperidine
(20 pL, to a final concentration of 2 nM, pre-diluted in assay buffer from a 20 uM stock)
and either vehicle (20 pL, 10% (v/v) DMSO in assay buffer: for determination of total
binding (B0)), 1,4’-bipiperidine, 4-(2,4-dichloro-3-methylphenoxy)-1’-[4-
(methylsulfonyl)benzoyl] (20 pL, 100 uM solution in 10% (v/v) DMSO in assay buffer:
for determination of non-specific binding (NSB)) or the appropriate solution of
testcompound (20 pL, 10% (v/v) DMSO in assay buffer) were added to the wells of a U-
bottomed 96-well plate. Membranes pre-diluted in assay buffer (160 uL) were then added,

giving a total incubation volume of 200 pL per well.

The plates were sealed and incubated for 2 h at room temperature. The plates were then
filtered onto GF/B filter plates, pre-soaked for 1 h in plate-coating solution, using a 96-well

plate Tomtec cell harvester. Four washes with wash buffer (200 uL) were performed at
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7.29 (s, IH, 7.16 (dd, J 8.5, 2.3 Hz3 IH), 6.80 (d, J
o , IH), 6.62 (s, IH, 4.49 - 4.34 (m
WOZ?%,E;M?AEZS Hz, 2H)3 3.67 - 3.04 (m 9H)32. 82Pfg!@E30@/09@694
4.6 Hz, 3H), 2.27 - 2.00 (m 4H), 1.60 (s, 6H 5
APCl - M5 nfz 567/569 (M#) Result from assay: 1C50 (mV)
0. 002424. Exanple 22 98
245-{r(2S)-3-(7-tert-Butyl -5-chl oro-|
H, 3H SO r oFl - benzofuran-2.4" -Oneridinl-r-yl)-2- 10
4°C *Ed’féh(bw ARk kK YActiding hﬂh@ gp.ne% wdFE R GREPRE BOKks: PRGRSYC
y] - 2- met hyl pr opanoi caci d
or oszer{n[ighz 8) rogm(tgmperptureBhiiliphtics.- rtldrtb&)wcre sealSHrapiundfrheaensieg

PacigtPafe ey BRI Mty e MicraSeing LR sgs added o
eacH wéll. e pRAceharé %a?ed{(ﬂ."()@s*@ht ﬁ) fnft fes Botyd raﬁroﬁ&ﬂ Q:vafs measured
3i 7-spiro[ | - benzof uran eridin]-r
withseieskiperoepnies @qp@%f’%%yﬂ%ﬁgylm}@iqug\a i@%lﬁ‘&tp BeHEIAM
pnﬂb&ﬁ (300 ng, 0.46 mml, isolated as an inpurity from

crude 5-chl oro-2- {[(28) 3-(5-chloro-r
H, 31 spi ro[ | benzof ur an-

erid dro ropyl]o 4- met ho b
ol R RABPHPHEN A ) v o Sl vedl i n DOV (3

m) and TFA (3 m) was added. After standing 1. 5h the
reacti on was conpl ete and the reactionm xture

The @pﬁ)lw%‘zﬁéxﬁéﬁl@t ofgest zgmawaldm@dupn@aﬁ@%ﬁsrﬂwme@baﬂww CH]4-
1
2, 4%%@%0%&12%@9 r}ddx?% @nfhh(g@&t }%II IT&%%ﬂZéeﬂ%({}@]dpﬂf %/igy:ﬁdfﬁé specific
bindipS(BOENSBEHps dememwmm@@@ra@mad\mm Hodit date fo d 4@atateter
7.88 | 7.09 (d, J = 2.1 Hz, |

1°g1§“°dilin{t??]“ ﬁﬂ@fﬁ (S|H),H)6. 88 (s,( IH) 3 4.81 - 4.2)7

(m 1H), 4.30 ,1p%. 19 (m 2H), 4.09 - 3.92 (m 2H) 33,77

- 3. 4gzaem+43>3§g—g—;6 (s, 2H), 2.91 (d, J 14.0 Hz, 3H)3

2.56 - [BIS ek, "aH) 5 1.39 (s, 9H) APCI-NB m z

in wBe pyd Bpiosprte Biclingaf (DS rdisbere-Sreiv ghonoay) L -
(meﬂx%ﬁﬁlfb@ﬂ)b@nfbyt]pﬂ,‘{’e&lbﬂbﬂ%ﬁhe, -and concentration of the antagonist

respectively; o, B, ICso and m are the asymptote, baseline, location and slope parameters,
respectively. The derived ICso values were transformed to the negative logarithm (pICso)
and then corrected using the Cheng-Prusoff equation to give pKi values for calculation of

descriptive statistics (meantSEM).

Example 25
hERG-encoded Potassium Channel Binding Assay
This assay, which is described in full detail in example 2, W02005037052, determines the

ability of a test compound to bind to the human ether-a-go-go-related-gene (hERG)-
encoded potassium channel. The assay comprises the following steps: a) incubation of
HEXK 293 cell membranes expressing the Ixr channel in the presence of radioligand 3,7-
bis[2-(4-nitro[3,5-3H]pheny1)ethy1]-3 ,7-diazabicyclo[3.3.1]nonane, in the presence or
absence of a test compound; b) quantitation of specifically bound labelled compound in the
presence or absence of a test compound; ¢) calculation of the inhibition of labelled

compound binding by the test compound. Similar protocols to determine affinity for the
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yl J™- hydr oxypropyl Joxyj ~- chl or o- *f met hyl car banoyt yphen

wo 2008)dd76sret hyl propanoi ¢ acid trifl uoroacet at epdDSE2007/000694

2-{[(2S)-3-(7-tert-butyl-5-chloro-r

3H-spiro[ | -benzofuran-2,4'-piperidin]-r-yl)-2-

hydr oxypr opyl ] oxy} - 4- hydr oxy- N- met hyl benzam de

trifluoroacetate (75 ng, 139 mmol) and et hyl

2- bronoi sobutyrate (85 niL, 575 mmol ) dissolved in dry

DMF (2 m) was added cesiuntarbonate (188 ny, 575
hummhér-@g&tgt) Q&at@ﬁ’@éﬁ (g,gﬁd ) enBstedth o@@&ﬁ%ﬁm}h&ve bugde

product ~obt al ned "a extractive wor rom
desceib¢ilhyaltintegisam, Knek abdBEor. Iwtsirhyadl. Q00 1.et 2 2031an4 Folir.dx Bimagmgcol
20014g%h49 d water ( 1 m) containing 1M sodi um hydroxi de
% nL? at 7Q0C 2h. The reactionm xture was acidified
with TFA and evaporated to give an oil (76 ng). Pool ed
crude material fromtwo batches (126 ng) was purified
Exappledp- HPLC using acetonitrile and wat er cont ai ni ng
HERE- P ASus TP b PDES RinANS, AR, appr opri ate fractions

Treezedril QCTTO yreld the Titled COfT'pOUI’]d as a white
Thissssypdetersiines thepbilip Of atgst conkpomiiq 20ibitalstaVerrrent ﬂowmg

7 09
throgg‘iletilgﬁ\f%% etger‘rl_?) g0 -$07 6%&'{8@-@@136 @%&Gg-ep&ocfea i%)tag%un} ghetnéle
gﬂd);lgn 4mbbyonicdkiley ((FIEK) I&lls écp?eZsmg fhel@lR((}Ibnc%HBd cth@éli were

90
grown l\(jmungn-}_ﬁ')swtmlslﬂydm@ Eagle (%/1’@2) ‘élrg]ma 011 C%@O%%e number
MZﬁbB ’suﬁbléﬁer{te?i w@lﬁO‘}A@g&ai\@al%émﬁ?(@a@%& fn%?ﬁ&tmﬁ@ls %gl%uct

from-assay: Exanpl e Human

numbgn e Hg5 Q:D.%sh@% Néhm:igné@e H@pi%lxt éEwTeclinnglmuct number
7 A 4 GHPLTERH A SRR EAR PUTER. BT IS 5L, oneor

two dine b&ﬁﬂbé@h&ip%&ﬁ@lt ghotdld wake déiiBed Tos thotigRBLHIAlE Gasks
nmb h bat ch dj usted to 10Q0%
wﬂ@{,@gy%pq {;F%éeglo? ogica usmg1 st%nda\(?\gass%e cllljl%urg meth%ds They were then

put onto glass coverslips resting in wells of a 12 well plate and covered with 2 ml of the

growing media.

For each cell recorded, a glass coverslip containing the cells was placed at the bottom
of a Perspex chamber containing bath solution (see below) at room temperature (~20 °C).
This chamber was fixed to the stage of an inverted, phase-contrast microscope.
Immediately after placing the coverslip in the chamber, bath solution was perfused into the
chamber from a gravity-fed reservoir for 2 min at a rate of ~ 2 ml/min. After this time,
perfusion was stopped.

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus)
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution
(see hereinafter). The pipette was connected to the headstage of the patch clamp amplifier
(Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage
ground was connected to the earth electrode. This consisted of a silver/silver chloride wire
embedded in 3% agar made up with 0.85% sodium chloride.

The cell was recorded in the whole cell configuration of the patch clamp technique.
Following “break-in”, which was done at a holding potential of —80 mV (set by the

amplifier), and appropriate adjustment of series resistance and capacitance controls,
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15

bi nding of 33 pM[1251] MP-1 a. Binding assay 100 niL
wo 2008/ 0iiz6s CCRI nmenbranes dil uted i n assay. buf f ecT/Bkbo67/d00694
((137 mM NaCl (Merck, Cat No 1.06404), 5.7 mM G ucose
(Sigma, CatNo Gb400), 2.7 mM KA (Sigma, Cat No
P-9333), 0.36 mM NaH2PO x H2O (Merck, CatNo 1.06346),
10 mM HEPES ( Si g, Cat dgg3375), 0.1% (wv) Celatine
(Sigma, Cat No &625)) with the addition of 17500
units/L Bacitracin (Sigm, Cat No B1025) were added to

oo EH L RRhe Nl ey g

potetss$ 690 bihfaed fo ddiveni noltage pOSODONMNIDIs pretecd dae dplied giare 15

secog N4 pORANS LGGBAGT FahE MR o B et m Vage ctiten
respemés toeéasah u@tfsai toltddlbrotdddl A folsNatlss ERAEEBY fh@tahiiﬂlﬁbfht 1 kHz.

fer supplenented with 10% DMSO, was i ncl uded

The fi Pﬁere% ?13%{41 wandiengcquifedneniine Brigififne this angagussigiet frem the

-amp RAS i ARER] 1ol corterdft TROGENISOYAEEN vl ldn ttred on a

compia¢ravining Kiarglex boftvdira (At BOpstrifi@entd). DAty the M)l@'mgqyotential and

ssay buffer conc ntr t i on
the sfepgd 0 e g S steelif o g SRR AR e o
kHz‘fd»rttﬁb ﬂehﬁm\dewfthaeateﬂgegwa@ioed for 1.5 h at room
enperature. After incubation the wells were enptied
Tﬁy* coBeRtifeTs; P pad parelpmiof frsdriemdringtts solyienirmiabulated
Vi fold system MIlipore) and washed once with 200
m assay buffer. After the wash, all wells received an

addi tion pf 508ait of |s®ipetiel(heM) on Bdthi(ahM)Op} i Phase
" Superm x| V&{l<C . TUr ko, Fifiandjz;Boung [ 1251 ]
MP-1 a W&%W&J@L&MSO

M croBet a| courltel .. Window 38t ti ngs: Lot 5- Hi jh 1020,

1-minute foungsgngy/ wel(l . Caljcul atifon of 1percept
di spl acenpnt @g& S
2

- 1.8
HEPES 10 10
glucose - 10
NaATP 5 -
EGTA 5 -
Parameter Pipette Bath
pH 7.18-7.22 7.40
pH adjustment with | 1 M KOH 1 M NaOH
Osmolarity (mOsm) | 275-285 285-295

The amplitude of the kERG-encoded potassium channel tail current following the step
from +40 mV to —50 mV was recorded on-line by Clampex software (Axon Instruments).
Following stabilisation of the tail current amplitude, bath solution containing the vehicle
for the test substance was applied to the cell. Providing the vehicle application had no
significant effect on tail current amplitude, a cumulative concentration effect curve to the

compound was then constructed.
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The foll ow ng equati on was used to cal cul ate percent

wo 2aBmpl7ecenent . Percent displacenment = 1- ((cCPOT/SE®N7/000694
cpm NSB) / (cpm BO- cpm NSB)) where: cpmtest =
average cpmin wells with nmenbranes and conmpound and
[1251] MP-1 a; NSB = average cpmin the wells with
menbr anes and M P- a andpf1251] MP- | a (non
speci fic binding); BOz average cpmin wells with
msnbranes and assay buffer and [1251] MP-1 a (rmaxi mum

D ok T AR BERE P ARRM AL ROMIAUIG oy cxpsin
the tatlerExtcedplihais éa therpesendn oflafgiten(copceniratior?ofGesd porhmounid tas a
ar anet e t cs function. Exanple 24
Pemeﬁ%%%ﬂ{"%di%% HEeRE” %és%&f Sn‘lor zneg CHIO Kl cel Ims) from
’F&%m%%@béteﬂm@ﬁﬁ\w&wdd@ﬁﬂféﬂl ByEHin WHEBBrc&HEE inhibition

were used to prepare cell nenbranes
Valueé SHREPbe Coorentratine-cfiavilp &S Remetos Foll euaion 10OT, A

standgi%rﬁ%@ﬁﬁng g%ﬁg&o fib L9&e Wﬁﬁ n'WHGR t&eh\@aest test spncentration

appr oxi na peci Ing relati
did notoxatedziPdy mb pofenciadilomwts piotycedfind a percentage inhibition value at

4- (2, 4- d| | oro- 3-
tha“{?ﬂ% ?f%b‘ﬁ - [ 4- (et hyl sul f onyl ) benzoyl ] -1, 4' - bi pi

peridrne added to the assay Bi ndi ng assay

[ 3H].- 9@%2 4-di chl or o- 3- et hyl phenoxy) -r - {34 (et hyl sul f
Compayiars plcths sypptign showpd E:ﬁﬁpiléfv inyiha &CCRY assay (Ewaraple 2kat

conc&%ﬁ&ﬁtdf Zés(h) g%} Qf)nlg{ fif‘the BE GjeL L%’s g@idélgﬁ&%yafgg%i ﬁ(ﬁw&%vrep e

ICso ‘Eaﬂ.lmvasnn aseayoflff iiMr Forfaxpmglet the mpmaoumdrof dxatpledl showed a

hER(g 'btn% %8F1 fJ%t?O&l (g@r’?,é)t%\g,l ‘@th%l)?g feaf;t. an[oader of magnitude greater

than ieamé&wnmw@rufhﬁeqﬁw@w duch 29 thRleombOth ddds&Bet ih BRarhple 83 of

10% ) DMSO i n assay buffer:
W02004OO
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for determ nation of non-specific binding (NSB)) or
WO 2aoBve10agspr opri at e sol uti on of testconpound (28CTEE200000694
(v/iv) DVMBO in assay buffer) were added to the wells of
a Ubottoned 96-wel | plate. Menbranes pre-diluted in
assay buffer (160 nL) were then added, giving a total
i ncubation volume of 200 njgoper well. The plates were
seal ed and i ncubated for 2 % at roomtenperature. The
plates were then filtered onto GF/B filter plates,
CLA@%§'S°aked for 1 hin plate-coating solution, using a
-well plate Tontec cell harvester. Four washes with
wash buffer (200 nL) were perforned at40C to renove
1-_¥nbound rggioa?tivity. The plates were dried either
- 4 gpmpqundof fornsila, ¢ 500C or over night at room
tenperature. Filtration plat eg: Wer e seal ed from
under neat h usi ng. Packard plate¢ sealer|s (supplied with
pl ates) and of roSgi ntY,0 %
wel |l . The pla e Ped, ) and
filter-bounf radi oactivity wa s pNTY
scintillation counter (TopCount, IPackiard Bi oSci ence)
using a 1 mnute coquing proﬂﬁ%oh 6.Iculation of
percent di spl acenent“andl Cso The RmolRar concentrati on
of test conpound producing 50% di spl acenent (1C50) of
WherflgH] 4-
K'2Zs Aaldpah| or o- 3- met hyl phenoxy) - r- [ 4- (et hyl sul f onyl ) be
n3z,o¥lvgl , 4' - bi pi peridine specific binding (BO NSB) was
, Rids hy@asen eydrasgb ar aphPad Prisn(r) to fit data to a
I sl ¢ function of the form in which E
IéLr(; B a?grgg'gdﬁl’l ¢ bi ndi ng of

II?@EI]—@OMBR-Q,d&MHDG(@RéI- are N GIRINBSRY) whire[RF-and R® are

. nmet hyl sul f | ).benzoyl |- .4' -bipi peridi ne, and

inderfffeel P SR ERE s of Padileatiodar, 7o, b,

R® anld @S Qogutchr MithIthe hit@gasatomite tviichhRgalé Atachbdgabd #1-7and
sloge par aneters, respectively. The derived | C50

memberpd, Beteipeydicringvdrieh ivwationslly sebshigted virk orveyaneteyroxy

grougP! Cs0) and then corrected using the Cheng- Prusof f
equation to give pKi values for calcul ation of

RY igesellopt Camelkstids CsicydsalkyteadugEmyl, Cs.scycloalkenyl, phenyl or a

saturated or unsaturated 5-10 membered heterocyclic ring system comprising at least one

heteroatom selected from nitrogen, oxygen, and sulphur, each of which may be optionally
substituted by one or more substituents independently selected from nitro, hydroxyl, oxo,
halo, carboxyl, Cy.salkyl, C;.¢alkoxy, Ci.salkylthio, C galkycarbonyl, C;.¢alkoxycarbonyl,
phenyl or -NHC(O)R?;
R? is Cy.¢alkyl, amino or phenyl;

R’ is hydrogen or halo;

R® and R7 are independently selected from hydrogen or C;-galkyl, or
R® and R” together with the carbon atom to which they are attached form é 3-7 membered

saturated cycloalkyl group, or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1 wherein R' is selected from chlorine and fluorine.

3. A compound according to any one of claims 1 or 2 wherein R is hydroxyl.
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Exanpl e 25 hERG encodedPot assi um Channel Bi ndi ng Assay

WO 200819197@ssay, which is described in full det&dI/SE3007/000694

exanpl e 2, WO2005037052, determnes the ability of a
test conmpound to bind to the human
et her-a-go-go-rel at ed-gene (hERG - encoded potassi um
channel . The assay conprisgs the followi ng steps: a)
i ncubation of HEK 293 cell nenbranes expressing the
| KR channel in the presence of radioligand 3, 7-
bis[2-(4-nitro[ 3, 5-
3H] phenyl ) et hyl ] -3, 7-di azabi cycl o[ 3. 3. 1]nonane in the
4. locespnod actordibg enaw ok of thegstcedingpbimsiwhirein R' is hydrogen.
quantitation of specifically bound | abelled conpound
in the presence or absence of a test conpound; c)
5. Kob® dpd@t:i la%br@fhg &&@W i dittel ppetetihg lcrbal tvbereORDIOUCDNRPR’
bi n b gst cqnpound, Sim|ar protocols to
or NGERSPIRAL T hrsei o 6 ok Heiaed in clon 1
et her-a-go-go-rel at ed-gene (bRG -encoded potassi um
channel have been descri bed by Fi nl ayson, K. et al.
6. A Eompouhd aPtrading ¢otlain2 6 GvherefRR, aam selgaied fram hydrogen or
C Pharmacol . 2001, 430, 147]. Exanple 26
176 encodedPot assi um Channel | nhi biti on Assay This
assay determnes the ability of a test conpound to

inhibit the tail current fl ow m%throughthe huma
7. Acaspordgseysingdy slery o gdwein k PR v %@’élioaﬁ‘? atom

to w}tﬁﬂgm@%m 2HHORE, SERRVEN hﬁm‘sbﬂéﬂ ﬁéftefo'é'ﬁfﬁc ﬁ}% \Jvl;%cl? R8s SAIRY

RG encoded channel were grown 1n ni mum
substitgted mtithaine vk diooninEagpyeerOEMEM  Si gna- Al dri ch cat al ogue
nunber M2279), supplenmented with 10% Foetal Calf Serum
(Labtech International; product nunber 4- 101 500), 10%

8. A bbm n%@lmdmddr@ﬁg SR cﬁfemmthe(plfggdﬁg@mﬁi AlbeR’ ips gaupt
70916) .and Q.4 ng/nm Geneticin G418
N(HW&WHWAPWRcﬁasééf%?dd@‘&éanﬁdn‘oer G7034). One or two

days before each experinent, the cells were detached
fromthe tissue culture fl z;\skls1 W th Accutase (TCS
9. Ricompgindzicsirdingitmglait Srvderadn Ri“gs srdected fromdydwmetnds. salkyl or

C;¢§@@X&¥Fre t hen

10. A compbund according to any one of the preceding claims wherein R® is hydrogen or

chlorine.

11 A compound according to any one of the preceding claims wherein R® and R’ are

independently selected from hydrogen or C,-¢ alkyl.

12. A compound according to claim 11 wherein RS and R are either both hydrogen or are
both methyl.

13. A compound of formula (TA)
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put onto glass coverslips resting in wells of a 12

wo 2008b107¢d at e and covered with 2 m of the grordTSE20€TH08694
For each cell recorded, a glass coverslip containing
the cells was placed at the bottom of a Perspex
chanber contai ning bath solution (see below) at room
temperature (-20 0C). Thisgghanmber was fixed to the
stage of an inverted, phase-contrast m croscope.
I medi ately after placing the coverslip in the
chanber, bath solution was perfused ipto the chamber
froma graV|ty fed regervair f i 2 mphat arate of ~
2 mM/mn. After N
pat ch pi pette nz L oft bo osi lgcat ¢
( GC120F, Har vat d Appar at us) usingOa g7 m cropipette
pul ler (Sutter Instrunent Co.) fihled with pipette
sol ution (see herei nafp\ ry. Th Op| td e was connected
to the headstage of the pat ch claﬁp Enpllfler

wheré R* FaRE An PRV Bre s Andd N8 IR NESI pﬁékﬁa&uﬁédll‘_{z%éei’tdblleesfalt

l’'oride wire. The headst age groun was connect ed

thefet)fae earth el ectrode. This consisted of a silver/si I ver
chloride wire enbedded in 3% agar nade up with 0.85%
sodi um chl oride. The cell was recorded in the whole

14. A& ebhpooxfdfdetafd @GB) of t he patch clanp techni que.
Fol | owi ng "break-in", which was done af a hol di ng
potential of -80 nV (set by the a Ilﬁler) and
appropriate adjustnent of serges r '§ﬁﬂnce and

capaci tance contrdlspelectrophyspol ggy software
{d anpex, Axon | r upent -~ uS
potential (-8 mVY and td del iWeb

o set a hol ding
age protocol.
This protocol was applied every
consi sted of alsste?to +4 010 <9Iovved by a 1 s
step to -50 mV. The dBtrent resp8ns® to each i nposed

whor RUFIRHUHLFOnd RE 2cQl R30I AL E S 2P nbeigggicatty -

acceaslelbdleflereof | i ne, by digitising this anal ogue signal
fromthe anplifier with an anal ogue to digital
converter. The digitised signal was then captured on a

' anpex software (Axon Instrunents).
5. RQHRE%%%‘E*%@%@ potential and

0 ?
} o
N
R o
HOJYO
(Ic) 7 g8

R R

R4

where R}, R*, R®>, R®, R” and R'® are as defined in claim 1 or a pharmaceutically acceptable

salt thereof.

16. A compound according to any one of the preceding claims which is in zwitterionic

forms.

17. A compound selected from:
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the step to + 40 nV the current was sanpled at 1 kHz.

The sanpling rate was then set to 5 kHz for the
woeomina®ss of the voltage protocol. The conposPCTSE3007/000694
pH and osnolality of the bath and pipette solution are

tabul at ed bel ow. The anplitude of the hERG encoded

pot assi um channel tail current followi ng the step from
+40 nV to -50 nV was recor d&® on-1ine by d anmpex

sof tware (Axon I nstrunment s) Fol | owi ng stabilisation

f tge, current a bat h sol uti on
B Ao DRt TR T 2t o b emoaneA-piperidin]-
1'- p@lhy%xmoﬁgﬁéﬁﬂm?ﬁégyﬁg Lag. t he vehicle application

ad nho signi ct on tail current anplitude, a
(4-trgemilaming & - R en(Sctloronl ' Bf 3tk spirofLtberezofimart-Ad’ -qapapidingd *-yl)-
The effect of each concentration

2n OFgé]?PYlg zgh%&\tﬁg C%tﬁfaarﬂ >fied by expressing the tail

(4- (Hdétyhﬁﬁnca@&hléﬂddﬁ {D(ZS)tEhGS-ﬂﬁ&SQFE SHQbira[ 19 eh8¥uran-2 4'-p1per1d1n]
, on%ﬁnt ration_of test compound as a percentage of that
1-ylj2y groggy}grggmfgy&phe\pm)@qegc aqidst co rrp ound potency

(2Ch{eR0%- 4BS) d% Sh1%: ?E{%’M shfré[g IR G, BEF. gﬁ{%hé&g.# )2

i nhi bi tion” val ues ma he concentr
hytirgxsa)rcmfiﬂpxlo}a#éﬁmtbylarhllﬂobcadrqmal]plmnom:}am1cacﬁlt andar d

ers e e LA Res e U ek o Rk
hycltﬁxmdi@fﬂ]@XY}“&1[@t@eth\ﬁﬁmﬁfommsil]ﬂféﬂo@}F@-M‘eﬂ@hﬁgﬁmom acid;
b| t valu t hat concentration was quot ed.
{2@5 Skna @wglqr?r\} @Fa%fﬂ@aﬂ%[ﬁdxﬁwf&mﬂsﬂ wgperlﬁmﬂﬂeyl) -2-
U g g IO, 55

2- {ﬁcﬁlémefs {[1(21% 3 @5®1ma+hfé 3frlasg>moﬁ lsenzeﬁmsanez 4Ztﬁpm‘Mm Aow1)-2-

SRR e PR Do) AR iR e Bopasigi s

(2- @hmm_sq(zs)a@m.bmdm-gﬂw eird] NaBnAoalrat-2 d'-FipBR@HP sy 13-
hy he pr| such_as the conpound described 1n

]g)gy 014 {{,@b@-}p@@@g@r@%yl]oarbonyl}phenoxy)acet1c acid,;
2-{2- Chloro 5-{[(2R)-3~(5-chloro-1"H,3H-spiro[ 1-benzofuran-2, 4—p1per1d1n] 1'-y1)-2-
hydroxypropylloxy}-4-[(methylamino)carbonyl]phenoxy} -2-methylpropanoic acid;
2-{2-Chloro-5-{3~(5-chloro-1'H,3H-spiro 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyljoxy}-4-[(dimethylamino)carbonyl]phenoxy}-2-methyl-propanoic acid; and
2-[5-{[(25)-3-(7-tert-Butyl-5-chloro-1"H,3H-spiro[ 1-benzofuran-2,4'"-piperidin]-1'-yl)-2-
hydroxypropylJoxy}-2-chloro-4-(methylcarbamoyl)phenoxy]-2-methylpropanoic acid,

or a pharmaceutically acceptable salt thereof.

18. A compound selected from:
(4-(acetylamino)-2-chloro-5-{[(2S)-3-(5-fluoro-1'H,3H-spiro[ 1 -benzofuran-2 4'-piperidin]-
1'-y1)-2-hydroxypropyljoxy} phenoxy)acetic acid, hydrochloride;
2-{2-Chloro-5-{[(2S)-3-(5-chloro-1H,3H-spiro] 1 -benzofuran-2,4'-piperidin]-1'-yl)-2-
hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid sodium
hydroxide;
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1. A conpound of fornmula wherein: RL is halogen; R3 is
hydr ogen or hydroxyl; R10 is hydrogen or G -3al kyl; R4
wO0200800Nes 8RI, -N(H)C(O R 11 or - N(H) C( O NREBROPCWSEL(®7/000694
R8 and R9 are independently selected from hydrogen,
C -6 al kyl or C3-7cycloal kyl, or R8and R9 together
wWth the nitrogen atomto ich they are attached,
forma 4-7 nenbered heterocyClic ring which is
optionally substituted with one or nore hydroxy

2GRy e oo AP o ey ot 2 eneeie R -
hydS8RkyAbEA 21 (I%lgnéfﬁ}%’rﬁfn% aPfh 92@%&5}}3(‘2 Heﬁ%l;?gﬁatngmamd

conprising at 1east” one hetero I'ect’ed “from
hydrpehlasislen, oxygen, and sul phur, each of which may be

> OB SR A Rl B S

hydﬂai}@rop@@]bbﬂxék[(dnﬁé‘th}ﬁarﬁhi@)’darbo@}]plfﬁnkﬁ/ﬁ}tilh@thyl-propano1c acid
Q eal kycar bonyl Cl- 6al koxycarbonyl,” ‘phenyl" or
mﬂ“ﬂﬁ@ R2, R is G- alkyl, amno or phenyl; R5 is

T e BT
hydrérey peepyblory }a‘t-{)(mmejhy/lhmm) Qaﬁmylyﬁphenaxyt}az hamyﬂ@rapanme acﬂd p-

toh[%x red saturated cycl oal kyl group, or a
AT agauti cal | y acceptable salt thereof. 2. A

2- {QQIHb@urﬁd{Zﬁcscé)ﬂ&bﬂg{ BH- @hla[mehzmﬁnez m ﬁerid&qsplygc;ed
%r om chl orine _and fluorin npound according t
hydsoRypERRy LKy It éﬁd%et&ylamu@)wmn@ﬂnhemxy}s Hipdpyapanoic peid
trifiefaeeURdgecor ding to any one of the preceding clainms
wherei n”" R10 i s hydrogen.
2-[5-{[(25)-3-(7-tert-Butyl-5-chloro-1'H,3H-spiro[ 1 -benzofuran-2,4'-piperidin]-1'-y1)-2-

hydroxypropyl]oxy}-2-chloro-4-(methylcarbamoyl)phenoxy]-2-methylpropanoic acid

trifluoroacetate.

19. The compound 2-{2-Chloro-5-{3-(5-chloro-1'H,3H-spiro[1-benzofuran-2,4'-piperidin]-
1'-y1)-2-hydroxypropyl]oxy}-4-[(dimethylamino)carbonyl Jphenoxy } -2-methyl-propanoic

acid.

20. The compound 2-{2-Chloro-5-{[(2S)-3-(5-chloro-1'H,3H-spiro[ 1-benzofuran-2,4'-
piperidin]-1'-yl)-2-hydroxypropyl]oxy}-4-[(methylamino)carbonyl]phenoxy}-2-

methylpropanoic acid.

21. The compound according to claim 20, which exhibits at least the following
characteristic X-ray powder diffraction peaks (expressed in degrees 20):

the compound according to claim 18, which exhibits at least the following characteristic X-
ray powder diffraction peaks (expressed in degrees 26) (Form A): |
(1) 5.1, 10.2 and 12.9, or

(2) 5.1,8.9and 13.2, or
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5. A conpound according to any one of the preceding

wo 260sh10Bswherein R4 is - CONR 8RO or -N(H) C( O Ne§8R2007/000694
ere R8 and RO are as defined in claiml1l. 6. A

compound according to claim5 wherein R and R are
sel ected from hydrogen or G -6 alkyl. 7. A conpound
according to claimb5 whereijp; R8 and RO together with
the nitrogen atomto which t%ey are attached, forma
4-7 menbered heterocyclic ring which is optionally

22. PSdodhe Qcc\éﬁiﬁ%ﬁrb?ai&rzo%ﬁh RYEHHRXY: 19 0HP gono%n

conpound accordihg to any one of the precedi ng ai s
charatienissic RA-rdyspoavdgr dififpactiohlptike(@presictl intdegreesB) (FEmaB):

pLned.ip . claiml. 9. A conmpound according to claim38
M %ngaﬁdﬁg%’ s sel ected from hydrogen, Cl. 6al kyl or

(2) G, evabiaslekyl . 10. A conpound according to any one of
the preceding clainms wherein R5 is hydrogen or

chlorine.. 11 A conpound according to any one of the

23 PAPEEHNAD 5Bl WIS 2, BRRARR Gl RERIBNES Y
characteistidi X0 gayt sowaleadiffrdctionpess i(expREsanid dBiredy 10) EFSrher):

bot h hydro%en or are both nethyl. 13. A conpound of
M) f/or Ad1@I1PA) Bhere R4 R6, R7 and R1O are as defined in

2) ¢lakmhg 19N, g Pharmaceutical Iy acceptable salt
( )ther eof . 14 A compound of formula (IB) where R1,R5,

R6, R7 Rs , RO and R10O are as defined in claiml, or a
armaceutical |. ceceptabl e. sal t.. t hereo A
24, 'glge n%énl})ﬁan d ?CCPI(‘)(J[J%%?O a&a(l\%éb’ which ex£1b1ts at leas{ the %(ilowmg
characteristic X-ray powder diffraction peaks (expressed in degrees 20) (Form G):
(1) 4.8,12.2and 154, or

(2) 4.8,9.7and 13.7, or

25. A substantially pure compound according to claim 20 having an X-ray powder

diffraction pattern substantially the same as that shown in Figure 1 to 7.

26. A pharmaceutical composition comprising a compound of formula I or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 25, in

association with a pharmaceutically acceptable adjuvants, diluents and/or carriers.

27. A pharmaceutical composition according to claim 26, which further comprises an

additional therapeutic agent.

28. A pharmaceutical device comprising a compound according fo any one of claims 1 to

25 or a composition according to claim 26 or 27.

29. A compound of formula I or a pharmaceutically acceptable salt thereof, as claimed in

any one of claims 1 to 25 for use in therapy.
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where R1, R4, R5, R6, R7 and R10 are as defined in

WO 208/HPHS1 or a pharnmaceutical ly accept abl e s&ICH/SERYY7Qp694
16. A conmpound according to any one of the preceding
claims which is in zwitterionic fornms. 17. A conpound
sel ected from (4-(acetyl am no)-2-chl oro- 5-
{[(2S)-3-(5-chloro-1"H, 3Hgpirof
1- benzof uran- 2, 4' - pi peri din] -
1' -yl )-2-hydroxypropyl ] oxy }phenoxy)acetic acid;

30. Uge ﬁaac%?nﬁ)%mﬁ% Iﬁé}z a%ﬁagm%géuﬁpallgfra% dclptﬁblef salt tPeireof as

claim@s imyedny@ny pf daiyds]1ax 2P, mhhmmxg@fmtmblof aagddtbament for treating a

% Ian1no) 2-chl oro- 5-
respl”f) §98%(5-f | uoro-1"' H, 3H spiro[ |
- benzof uran-2, 4' - pi peri din] -

hydroxypro yl ] oxy} phenoxy) aceti c aci d;
3L U%ezotéﬂomp@ ud of foamyl ago{ 5pham¢e¢1tlpaﬁ§' Eepigile erfld theseefz e t

b} r I ]
Clalmh& %r (131323?% g{)@%’?ﬁ 5 t?zg ’[n(thé ?%Mff;lé%er? g car Came ﬁfoﬁgﬁ%%% a
airwag dtseaseaamﬂhmrﬁat{;@ cﬁhlamspCGPD[a@a/bB)lsﬂ&né 5- chI or o-r
, 3H-sriro[l-benzofuran-2,4"'- riperidin]-r-yl)-2-
hydr oxypr opyl ] oxy} - 4- [ (nmet hyl am no) car bonyl | phenoxy
32. AlmethdBs ek PRRPaNQLfiradsiy disedsds, Gitvay @istasks, (flammatory diseases,

3-(5-chloro-r
COPI?M&@CVP%@IW in ppaiieaf Wwitsrng fram, pf Feisk @f. spidrdiserge, which
Compfi%é_g[ ; 1%% n% tient ther PTu’agaﬂ effective alinount of thg compound

carb ony noxyjacetlc acl
of forﬁ}u{aﬂ- @l pdnlannﬁel@t[o(aﬂﬁ pe@pablechlt treceof,iad cBimed in any one of claims
{102 Hspiro[l -benzofuran-2 4'-piperidin]-r-yl)-2-
ﬁydroxypropyljoxy
}- 4 [(dinethylanino)carbonyl]phenoxy}

t hyl propanoi ¢ acid; (2-Chloro-5- {%
33. Tlg) mgth()g agaerdinptorclgimP3 whereby the compound of formula I or a

R R A e e
admidistgdefl baidioteyioh phenoxy) aceti ¢ aci d;
2-{2-Chloro-5-{[(2R)-3-(5-cMro-r H
3H-spiro[ | -benzofuran-2,4'-piperidin]-r-yl)-2-
34, Aﬁ)égérﬂmﬁ@@b’dtﬂn@ﬁﬂb]fr&p{r&tﬂ? &s%b@%ﬁ@éﬁﬁéﬂ@é@éﬁh@ﬁ%ﬂﬁ?’}
o-

2- et hyl pr opanoi ¢ aci chl or

2- Chl oro-5
diseagqs, SHPRBjapdpr asuns shich qoarpr@ewsasnwﬂg@%w}n % cqrppaupd of
formula I or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1
to 25.

35. A process for the preparation of a compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined in claim 1 which comprises;

(a) where R’ is a hydroxyl group, reacting a compound of formula (II)

o)
NH
R

(w
where R is as defined in claim 1, with a compound of formula (III)
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hydr oxypr opyl ] oxy} - 4-[ (di net hyl am no) car bonyl ] phenoxy}
wo és/df84d3y| - propanoi ¢ aci d; and PCT/SE2007/000694

2-[5-{[(2S)-3-(7-tert-Butyl-5-chloro-1"H, 3Hspiro[l-be
nzofuran-2,4' -piperidin]-1"-yl)-2-

hydr oxypr opyl ] oxy} - 2- chl or o- 4- (et hyl car banoyl ) phenoxy

] - 2- et hyl propanoi ¢ acid, g@p9a pharnaceutically
acceptable salt thereof. 18. A compound sel ected from
(4-(acetylam no)-2-chloro-5-{[(2S)-3-(5-fluoro-rH, 3Hs
pi ro[ | - benzof uran-2, 4' - pi peri ¢ n3-

' -yl)-2-hydroxypropyld y})ph noxy) aceti c acid,

hydrochl ori de; 2-{2- oro- 2S) - 3-(5-chl oro-|

H, 3Hsriro[ | -benzofuran-2, 4 gridin]-r-yl)-2-
hydr oxypr opyl ] oxy}-4-[ (methyl am nRO) car bonyl ] phenoxy
}-2- et hyl propanoi c acid §q j hydr oxi de;

2-{2-Chl oro-5-{[(2S)-3-(5-Fhl afo-I
H, 3H spi ro[ | - benzof uf&n-2, 4' -pi peridin]-r-yl)-2-
wheRYR, @Ryt @Pyhd R¥W}e asdtefibel MBidin! 1263 Hpoeaica @B dtivb eesey,
-2~ et hyl propanoi ¢ aci d hydrochl oride; 2-
andiié-@qﬁr@pm 5ta1{1p§egts§1d@1w}ve Hieso6-9r H, 3H-srirof |
®) ﬁf}@éé@ %O k%%ﬁg@i}bﬂwﬁﬂg Blofpdled o Formula (1V)

r oxypr

-4-[ (di met hyl am no) carhonyl ] pheno 1)
- 2- et hyl - pr opanoi ¢ tya fl et at e;
2-{2-Chl oro-5-{[(28)~ chléro-1 ™

, 3H-spiro[ | -benzof oran-2up4' -pi peridin]-r-yl)-2-
hyd I . . .
Whe}fg Bﬁﬁ?@ﬁﬁﬁf@g? %@%%xwry‘«ﬁ & Sarbbryih preeRexyg of formula (V)

- 2-met hyl - propanoi ¢ aci d pt gt uensul fonat;
2-{2-Chl oro-5-{3-(5-chl oro-
33H-sriro[l -benzof uran-0 4@. peridin]-I"-yl)-2-

hydr oxypr opyl ] oxy} - 4-[ (di | am no) car bonyl ] phenoxy}
-2-nmet hyl - propanoic acid t igr acet ate; and
2-[5-{[(25)-3-(7-tert- yl 55-chl oro-|

H, 3H-spi ro[ | - benzof uranz2>4' .- pi peridin]-r-yl)-2-

hydr oxypr opyl ] oxy} - 2- chior oR'4- (et hyl car banoyl ) phenoxy
] - 2-met hyl propanoi c acid @yifl uoroacetate.

where R*, R®, R® and R are as defined in claim 1, in the presence of a suitable base, and
R™ is carboxy or a protected derivative thereof: or

(c) reacting a compound of formula (II) as defined above, with a compound of formula

(V)
i~ R
1 (o]
L\/t“’/
RS
R 0
(VD

wherein L! is a leaving group R* R%, R® R7 and R! are as defined claim 1, and R" s
carboxy or a protected derivative thereof, R* is R? as defined in claim 1 or -O-P where P
is a suitable protecting group,

(d) reacting a compound of formula (VII)
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19. The conpound

2-{2-Chl oro-5-{3-(5-chloro-rH, 3H spiro[l -benzof uran- 2,
wa2e@iperss di n] - 1' -yl ) -2- hydr oxypropyl ] oxy} PCT/SE2007/000694

-4-[ (di met hyl ami no) car bonyl ] phenoxy}

- 2-met hyl - propanoi ¢ acid. 20. The conpound

2-{2-Chl oro-5-{[(2S)-3-(5- cﬂlooro rH, 3Hspiro[ | -benzofu

ran-2 54'-

pi peridin]-r-yl)-2-hydroxypropyl]oxy}-4-[(nethylam no)

carbonyl ] phenoxy}-2- met hyl propangic acid. 2 1. The

conpound accordi ng to-gl ab Q. |c hzexhi bits at

| east the follow ng ¢ Ker i -ray powder

diffraction peaks § 1 n de@?ees 2Q : the
conpound according to cIamelS whi ch exhibits at

| t | h st X
whefB BT piet SRR B0ER T Lo a sy Rl B Blogpvigy o
corbggund oifonh@laQ(VQBQdé&ﬁaea ,ab@\Fe (n&)le predenc8 oPa BinE, 13 2,
or22. ,The conpound accor to cl ai m 20, whi_ ¢

(e) &8N Bi' FPresENtS @ GERUP AU CP)B\M FrgCtétes cammnonnd of EonxulaA{,X)
povvder diffractign peakgH(expressed in degrees 20Q

(Form 9 : ) 4.5 .9 &nd 12. 8, or (2) 4.5, 8.6 and
1 orY 23. outrd, according to claimz20, which
4Z at /| easiR owi ng characteristic X-ray

powder diffraction £ (erpressed in degrees 2Q
(FormF): (1) 7.5,R%52 gnd 10.7, or (2) 7.5, 8.9 and
11.1, ofx)24. The co ‘%nd according to claim20, which
exhibits at least the foll ow ng characteristic X-ray

whBRWHeR> ai5f &S &éhh@alm@@d&ﬁw eased iy pégy @%ox%@r a protected
(Form &:° (1) 4.8, 12.2 and 15.4, or (2) 4.8, 9.7 and

dervative th@:feof
with a compound of formula (X)

L3 R‘I’I
o]
X)
where R" is as defined in claim 1, and L* is a leaving group;

() when R” represents a group —CONR®R’, reacting a compound of formula (XT)

J@QGJV

(X1

4

where R, R, R®, RS, R” and R'? are as defined in claim 1, R* is carboxy or a protected

derivative thereof and L’ is a leaving group with a compound of formula (XII)
HNRPR® (XD

where R® and R? are as defined in claim 1;

(g) reacting a compound of formula (XIIT)
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25. A substantially pure conpound according to claim

wo 2868/0igxsng an X-ray powder diffraction pattepar/sE2007/000694

substantially the same as that shown in Figure 1 to 7.

26. A pharmaceutical conposition conprising a conmpound

of formula | or.a pharmaceutically acceptable salt

thereof, as clained in anyipnpe of clainms 1 to 25, in

association with a pharnmaceutically acceptable

adj uvants, diluents and/or carriers. 27. A

pharnaceutlcalaconpo§}t|on according to cl ai m 26,

ges an additional therapeutic

bt i cal device conprising a

L Q28 one of clains 1 to 25 or a

conposition according to claim26 or 27. 29. A

conpound of formul &P or a pharmaceutically acceptable
salt tH8reof, as clained in any one of clainms 1 to 25

whefeoR?, REERA R’ BAER BYe AQtefibbEinQlaid 1C QAR AWREhpBind G ikda [XIV)
or a pharnaceutlcally acceptabl e sal t thereof as
clainmed in any one of Bainss1 to 25, in the
manuf acture of a medica cfor treating a respiratory
di sease. 31. Use of a cHBnp&und of fornuia | or a
pharmaceutical |y acceptable s& W) t hereof , as cl ai ned

whetd R8N 10N8e & defindd Mcldint 0125 a Telyihd %oﬁﬁﬁhﬁ REGUERL Rl R a

medi capent for treating ai rway di seases, inflanmatory
proteftecbdpsivetivetbrpobindhopresaetofka b8, A net hod of
treatnment of respiratory di seases, airway di seases,
i nfl ammat ory di seases, COPD and/or asthma, in a
and fietdagnat, iflebitet drmgedssaay canyingtout drekorafore sfihd follweag seps

© RS O S8 2T 0, o0 L0, LB BRLLNL 8 el )

(n)&ﬁbﬂﬁ&%n&pﬂﬁmﬁmggﬁﬁﬁﬁ%ﬁwt|Ca'|y acceptabl e salt
ereof, as clarned in any one of clains 1 to 25. 33.

(iii) ﬁwenm@% pleamacsssieallyrgosntabit witraf 8 cumpoend of feenda fPound
of formula | or a pharmaceutically acceptable salt
thereof, as clainmed in any one of clains 1 to 25 is

36. A compound of formula (I1I)

(it
wherein R*, R®, R, R” and R* are as defined in claim 1, or a protected derivative thereof,

and R is carboxy or a protected derivative thereof, or a salt thereof,

37. A compound of formula (V)

R
HO
RS
RY__0O
7.
R Rs

W)
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adm ni stered by inhalation. 34. An agent for the

wo 2b0s@ad7eent of respiratory di seases, airway dpeESERD7/000694

i nfl ammat ory di seases, COPD and/or asthma, which
conprises as active ingredient a conmpound of formula I
or a pharmaceutically acceptable salt thereof, as
clainmed in any one of clai 1 to 25. 35. A process
for the preparation of a cgﬁ%ound of formula (I) or a
pharmaceutically acceptable salt thereof as defined in

wheglf . R R A S RO AETD POPTRIFsEnes Phe PR e ey end
R iRbhrboRBordafrbRedd Hbiwehiab MedeofW t h a conpound of fornul a

(I'1T)where R4, R5, R6, R7 and R1O are as defined in
claim1, or a protected derivative thereof, and R14 is

ted derivative thereof; or (b)
38. %@&ﬂ@?ﬁg@ roxyl group, reacting a conmpound of
formula (1V) where Rlgnd R1ORare as defined in claim
1, with a conpound, offfopnul @ (V) (V) where R4, R5, R6
and R7 are as defin I'h claim 1, in the presence of a
sui tabl e base, and R1&is dar baxy or a protected
derivative thereof: or (c) rgact®ng a conpound of
formula (11) as definedgsabovg, with a conpound of
formula (VI) wherein L1 i <l eaving group R4, R5, RG,
R7 and R10 are as define® claim1,(Vdhd R14 is carboxy
wheftin & & Fa%a‘%ﬁlt R R“’,gﬂa%'ke%e Bg firad BP 1@1%% flgfik ped
in ¢l RIrmT oo wher e I's a strfabré profec I’ng
carbgxyouty prowted dadtating theradipoisRiandefied mudlam Mbd JOaP erhere P is
RLl,. R3 and R10 e defined in claiml1, L2 is a
apr@?ﬁ“ﬂ’gﬂ‘élpk%%ﬂﬁaﬁgﬁﬁi?%ﬁp, with a conmpound of formula (V)

as defined above; in the presence of a base,

39. A compound of formula (IX)

rR® NH,
10
R' R .
R14 o
(X) R R®

where Rl, R? , R, RG, R’ and R*® are as defined in claim 1 and R** is carboxy or a protected

derivative thereof, or a salt thereof.

40. A compound of formula (XT)

0 R3
OO =
R1 R10
R1

(X1)

o) 4

L
o)

5
4
KO
R R

where R!, R%, R’ R%, R” and R" are as defined in claim 1, R™ is carboxy or a protected

derivative thereof and L* is a leaving group, or a salt thereof.

41. Process for the preparation of spiropiperidine comprising the following steps;
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(e) when R4 represents a group -N(HHC(OR 1 1,
reacting a conpound of fornmula (1X) where RlL, R3, R5,
we&agosRiomnd R10 are as defined in claim1 and RC#/SE2007/000694
carboxy or a protected derivative thereof, with a
conmpound of formula (X) (X) where R11 is as defined in
claiml, and L3 is a leaviRgzgroup; (f) when R4
represents a group - CONR 8R9, reacting a conmpound of
formula (XI) where R, R, R, R, R andR 10 are as
[
0 g AR e Sy GA A B RERLE Biercine o
theprosqnomoﬁ’chba%eforrml a (XIl) HNRBRO (XI1) where R8 and R9

n cla react.in un
R s A b A el e
Gr1g(ihafd 188€bnt, Rvhedhaik Meh reddbtedRvich 10O glmlyli)%e@tﬁnfe% foHhPa figiéridinol in
(X where R6 and R7 are as defined in claim1, L5 is
theﬁetieé‘ﬁ‘?/@??gcaéarlbiﬁa&n nd R14 is carboxy or a protected
: [ j e; and
P el ferifhol PR Gcob B il PIANE S Rpi RS S0k one
or nore of the followng steps (i) converting a

2. ERTRS R SprepGRin & g oy Bintt misdishig e s estensng
k) r@ERRPO R gtk (with heth@pminaGo abahah&B&Etung AF Fofmula XXXIII,

acce|qt abl e salt of the compound of forrmula (I). 36. A
pR M wherein R4, R5, R6, R7 and

dund of formul a%g i
claiml, or a protected ,

R14 is carboxy or a protected
R°salt thereof. 37. A conpound

e QH

Ho
vat ii‘i'ée”i;er eof ,

oforf or mul a (V) OR"
O-Rv Ester ' heedl)]
where R’ is as defined in claim 1, R'is a substituent providing an ester function such as for
example Cy.¢alkyl such as methyl or ethyl, R" is a suitable protection group such as for
example PMB, and
1) reacting the compound of formula XXXIII with an eﬁoxide to form the compound of
formula XXXV.

Os-NHMe O NHMe
?’}\/LG (])/\/
base solvent

(OCXIH) (XXXVv)
where R’ is as defined in claim 1, R" is a suitable protection group such as for example
PMB and LG is halogen, SO,R" where R" = Cy.¢alkyl such as methyl, ethyl or optionally
substituted aryl such as phenyl, tosyl or 3-nitrophenyl.

43. Process for the preparation of the compounds of formula ID comprising the following

steps;
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(V)where R4, R5, R6 and R7 are as defined in claim1,

in the presence of a suitable base, and R14 is carboxy
wonom@/pewsect ed derivative thereof. 38. A conp®dm8EZf7/000694

formula (VI) wherein L1 is a |leaving group, R4, R5,

R6, R7 and R10 are as defined in claiml1, Rl4 is

carboxy or a protected deriyative thereof, R3 is R3as

defined in claim1 or -OP re Pis a protecting

group, or a salt thereof. o 39. A conmpound of formnula
(I'X) where R> , tR>°’<5]"t“f§)ll 5 tR>6, R andR, 10 are asW
dekdiped—n claiml 4 1 s carbgxy or _a ppet eietiMe
u@; i%gﬁﬁoﬁ) a%e. 5 O.?go
conpound of fornul | ), 2MibRetegtioR], ~R30 RS/ . R
R18rrapde as defined ih ctaim1l, Rl4 is carboxy or a
protected derivative®thereof and L4 is a |l eaving o
group, or a saltxxhereof. o 4 1. Pr&e¢®48 for the

R s Bigm 2R BB P T B Hefpmonium
hydrokidetdydesasd fhexxee ibuse dnddhdi@edoting @igvaR tRRdKXpound of formula

"%eri dine in the presence of a base, i) reactin
XX BLhBHRbEP PR SEIEPN PO F R Rirdlrresngiid of formula

XML, ofgodafy hOs M1 B aryl Grignard reagent, which is

then reacted wth the epoxy piperidine to forma :
n) sagingithe enshpound pherprnleSeREY b fvith cclbromoystboxglitdesjer jn a suitable

et hn i peri.dinal .wt obromc acid to opbtain
sol SREL P BBRE E 800G a B SR PBRbRS sPE sihoicfieBlt B
estérifécagby eitiyilselutien ofobgEifsiov@dtbyasdialon ®w Mgatsnede: pi)
reacting O Rw ester with nethylam ne to obtain the
adjugmsBlund of formula XXXI11, OR' Ester (XXXII11) where
R5 is as defined in claiml, Ris a substituent
provi ding an ester function such as for exanple Cl-
44.4) coprposud b fasmwle BEVXT, oherstRiyib as dfined ineclsivi t abl e
protecti onpgroup such as for
T

0
N o}

OH (XXXT)

45. The compound 4-(5-Chloro-2-methoxybenzyl)-4-hydroxypiperidine-1-carboxylic acid,
tert-butyl ester.

46. A compound of formula XXXII where R’ is as defined in claim 1

H
O NN

0]
o}

47. The compound 5-Chloro-2-hydroxy-4-(4-methoxybenzyloxy)-N-methylbenzamide.

(XXXID).

48. A compound of formula XXXIII, where R’ is as defined in claim 1 and RY is hydrogen

or any suitable protecting group, or a salt thereof
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exanple PMB, and 1) reacting the conmpound of formula
wo 200861d4sW t h an epoxi de to formthe conpoundpei/skejoiddodes
XXXV, (XXXI'11) (XXXV) where R5 is as defined in claim
1, Rwis a suitable protection group such as for
exanple PMB and LG is hal ogen, SO2R11 where Ru = C al
cy! such as nethyl, ethyl 9%%optionally substi tuted
aryl such as phenyl, tosyl 3-nitrorhenyl. 43.
Process for the preparation of the conpounds of
forpmula 1D conprising the follow ng steps; (XXXV)
0 [1i) m treatnent of a solution of the
HO j Xxopi peridine HBr salt wi th aqueous ammoni um
roxide to liberate the free base and then reacting
Iwth the conpound of forrmula XXXV in a suitable
s&' vekxfxair). owed by deprotection to obtain the
compound of " forrmula XXXVII1, optionally as a salt, and
n) reacting the conpound of formula XXXVIII with

= | t L RS i : ent in the
49. oS ABITRAMICOAT, Shert B SRR B Blnlre, ana
subse uHQtIy deesterification with a solution of a
obase | 'owed by isolation by filtration after pH
i nt. 44. A conpound of formula XXXI, where Rl is
_o d d inclaiml 45. The conpound
m | or o- 2- net hoxybenzyl ) - 4- hydr oxypi peri di ne- |
- car boxyl i (XxKiv), tert-butyl ester. 46. A conpound of
formula XXXI'l where R5 is as defined in claim1l 47.
The conpound
50. FireBhPbRa?s-h b o4 N4 4ndis D= M-1ret hyl ben
_zam tlng 48. A .con%g%%ﬂ%%%%g%ﬁ%? (\(/\Sk‘wjelre RS is
oxirgpylrathoxygepnkamideai m 1 and Rw i s hydrogen

51. A compound of formula XXXV, where R’ is as defined in claim 1 and R¥ is hydrogen

or a suitable protecting group, or a salt thereof

OR"  (XXXV).

52 A compound of formula XXXVI, where R' and R® are as defined in claim 1
)

Ri QH o N\
\/:\/o
(o]
(o}
Ve \@\/ &

(o)

(XXXVI).

53. The compound 5-Chloro-2-{[(2S)-3-(5-chloro-3H-spiro[ 1-benzofuran-2,4'-piperidin]-
1'-yD)-2-hydroxypropyl]oxy}-4-(p-methoxybenzyloxy)-N-methylbenzamide.

54, A compound of formula XXXVII, where R! and R® are as defined in claim 1 and R is
R" is hydrogen or a suitable protecting group,
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or any suitable protecting group, or a salt

wo 2obg58ais( XXX 11). 49. A conpound of fornmul a X®fs¥2007/000694

where Ris as defined in claiml1l (XXXIV). 5 50. The
compound
5-Ch|oro-4-(4-nethoxy-ben2y|oxy)-N—nethyI-2-((8)-onir
anyl net hoxy) benzam de. é conpound of formula
XXXV, where R5 is as deflné& inclaiml and Rwis
hydrogen o or a suitable protecting group, or a salt
thereof 52 A conpound of formula XXXVI, where Rl and
are_as defi Aed™Nn claim1l (XXXVI). s 53. The
@..@; 0-2-{[(2 S)-3-(5-chl oro-3
-$pi% of 1 - benzofluran- 2, 4' - pi peri din] -

1-yl) - 2- hydr oxypir oy ! §%&4 ( p- et hoxybenzyl oxy) -i V-m

et hyl benzani de. 4. und of formula XXXVI

where RL and RS are as defined in claiml and Rwis o

R is hydrogen or a suitable protectlng group, ( XXXVI 1) .
55. Bbompomeifcimhle KIDOVIHL e8I R avdvesrdefifdd mnthiRE. ar e

as defined in clajym1 (xxxvip) . 56. The conpound
r_52Chl aoro- ZOQ[( N3 (5-chloro-3

\@;})@ an-2, 4' - pi peridin]-
r - -hydrox ryl]oxy} 4- hydr oxy-

-nethylbe m de tifluoroacetic acid. 57. A conpound
of fornuf § vere RL to R8 are as defined in claim
1 and RpFirs hydrogqugg ubstituent provi di ng an
ester function such ¥or exanpl e C1-6 al kyl such as
nmet hyl or ethyl, 58. Process the preparation of the

56. TBe c?r}ljpno%ng 5- (t,hqor%]-'ﬂ ?[(ié%—?:-klglghlom sp1r0rf‘[~I benzo%JIan—Z ,4'-piperidin]-

1'-y1)-2-hydroxypropyljoxy}-4-hydroxy-N-methylbenzamide, trifluoroacetic acid.

57. A compound of formula ID, where R to R® are as defined in claim 1 and R? is
hydrogen or a substituent providing an ester function such as for example C,_galkyl such as

methy! or ethyl,

H
! NN
d
o fo) R
R~ 0
OI;U-?(RB

(ID).

58. Process the preparation of the compound of formula IE, wherein R® and R’ are
independently any substituent forming an ester group such as C.¢ alkyl, optionally

substituted arylalkyl, or R} is hydrogen comprising the following steps;

Os OR’
1 HO
(] .
05 OR o )g(ag
R R
HO Q R
5 Rlo °
R™  base, catalyst, solvent A



I ndependent|y any substituent form ng an ester group
such as Cl1-6 al kyl, optionally substituted aryl al kyl,
wonro®b10®s hydr ogen conprising the foll owi ng steps/SE2007/000694
base, catal yst, solvento) reacting the benzoic acid
ester with an a-bronocarboxylic ester or
a- bronocarboxylic acid in the presence of a base to
formthe conmpound of fornul &IKXXI X, (XXXX) p) reacting
the conpound of fornmula XXXI X with a sol ution of
met hyl ami ne to provide the conpound of formula XXXX,
0) (emi@g)the la(e@zxic)aqul)esteew@hiangz—brhmowhqmﬁn dsterforfughmmumbearboxylic

i ve t 0 formul a
ccig ke Prissadits B el RgoiRet i FORDH R the
ond of fornul a XXXXI to afford t he compound of
la I D, and deprotecti ofi¥ ae esterification of
npound of fornula |Be

s |E_in the cases vvher
und ofvefitgrsamdna XXXI X Br

p i s not hydrogen.59. A
Falt thereof, where R1

Rl°t are defined as in gfais 1 wherein Re and R] are
i pendently any substitu€n® form ng an ester group
( as Cl-6 al kyl, optiegatdy substituted aryl al kyl

or Ris hydrogen 60. The conpound
p) reagting tap Porsm@fé@é %srwlw?(XPﬂKefflﬂw @ﬂlﬁ@%@f msthyfangpe tonrpyide
agh8ocet hyl ester 61. A conpound of
’ thed&%ﬁgﬁ&lx%%&no% a salt thereof, where RL to R8 are
defdpeitMeas in claiml and RJ b hydrogen or any
sgbsii t uent gorm ng an elzs/,,t\e/ro grjoup G -6 al kyl,

opt ally I~ te
o R® —_— o RS
Rlo/u><§) base, solvent o )g(o
R" R R’ R®
(XXXX) (XXX

q) reacting the compound of formula XXXX with the epoxide to give the compound of
formula XXXXI,

O N 0 H
~
4 /©/\)<:,\NH HEr R o O NN
?)\/o rR' H

Spirocycle.HBr NN
s o]
i R = o R®
R’o)jﬁ(c base, solvent
R7 R® RJO)J»(O
ID RR
OO (ID)

10 1) reacting the spirocycle with the compound of formula XXXXT to afford the compound

of formula ID, and

o
R 9 deprotection RY oH ~
N A0
o
0 R®
A0
(ID) By %

s) de-esterification of the compound of formula ID to provide the compound of formula IE
in the cases where R” is not hydrogen.

15
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substituted arylal kyl (XXXX) 62. The conpound

wo 28802076k | or 0- 5- hydr oxy- 4- net hyl car banoyl phenpgysER07/000694
nmet hyl propionic acid, tert-bntyl ester. 63. A conmpound
of formula XXXXI, or a salt thereof, where RL to R8
are defined as in claim1 and RJ is hydrogen or or any
substituent formng an ester group such as C -6 al kyl,
optionally substituted aryFEikyI(XXXXI) 64. The
conpound

[ 2- Chl oro- 4 met hyl car bano (S)-1;oxiran Inethoxy
59. & shmrBAPE Sorpuirek R o6 AR ereabthels Bl o 1 e lores s 1

claif?¥- wh-grb[%? RbM%&“‘e %dé%en@ﬂt@ra‘ﬁy bt fornfag 26 RLEF §ofp such

-Sriro enzof uran
as Cpi ikeylj afitiohalty gn[b}ntﬁteﬁyd/ﬂaikxlmﬁmsllﬂydvqg}sn4 [ (et hyl anmi no)
car banyl ] phenoxy}-2- met hyl propanoi c acid, tert-butyl
est¥r. 66. A conmpound of forrmula IE, or a salt

hereof, where RL to R8 are defined as in claim1l 67..
gf conmpounds of formula (I111), (V), (M), (IX)),

i \,'fXXXI), (XXXET), (XXXET1), (XXXIV), (XXXV),
KXVIE), (XXXVI1), (xxxv pi), (ID), (xxxrx), (xXxxx),
RX®RXXI), (1E) and salts thereof, or conpounds sel ected

(XKXI¥m )
4- (5- Chl or o- 2- net hoxybenzyl ) - 4- hydr oxypi peri di ne-| - car
boxylic acid, tert-butyl ester,

60. ’gﬁrﬁg&éﬁo‘aﬁ@ﬂ@Y-gé'rﬂﬁﬁfoﬁy&%dﬁ'ﬁ-b%m&ﬁé’iﬁﬁyéhl&lb@ﬁwém%oic

acidSmQth’)&stB—m- (4- met hoxy- benzyl oxy) - N-net hyl - 2- ((S) -
- 1-oxi ranyl net hoxy) benzam de,
5-Chloro-2-{[(2S)-3-(5-chloro-3H spiro[|-benzof uran- 2,

61. &' compbﬁrﬂrdfcfbﬂﬁiulz[ XXX 81' a chexsyD e B 'ax Rf are defined as in claim
- 4- (p- met hoxybenzyl oxy) - N- net hyl benzam de,

1 anéPérﬂ hyrlepgon of gysybgitus EQiReRATes Brup[G 1 Blrk aptionsHy 2,

b tu@d nj-r-yl)-2-
R &ro gr pyl ] oxy} - 4- hydr oxy- N- net hyl benzam de,
trq Ngisr oaceti ¢ aci d,

HO

R" R
{XXXX)

62. The compound 2-(2-Chloro-5-hydroxy-4-methylcarbamoylphenoxy)-2-

methylpropionic acid, tert-butyl ester.

63. A compound of formula XXXXI, or a salt thereof, where R! to R® are defined as in
claim 1 and R is hydrogen or or any substituent forming an ester group such as Cy.¢ alkyl,

optionally substituted arylalkyl
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4- (I -tert-Butoxycarbonyl -I - met hyl et hoxy) - 5- chl or o- 2- hy
dr oxybenzoi ¢ aci d, nethyl

we0mroi1@6 2- Cl i | or o- 5-1i ydr oxy- 4- met hyl car banoyCpSENOXY00694
)-2-net hyl propi onic acid, tert-butyl ester,
2-[ 2- Chl or o- 4- net hyl car banoyl -5-((S) -1 - oxi ranyl net hoxy
) - phenoxy] - 2- met hyl propi oni c acid, tert-butyl ester,
and 2-{2- CMoro-5-{[(2S)-3-(B%hl oro-3H spiro
1- benzofuran-2,4'-piperidin]- 1'-yl)-2-
hydroxxpropyl]oxy} -4-[ (et hyl am no) car bonyl ] r henoxy}
-2-me | propanoic acid, tertbutyl ester, as

o.interrnediates in the preparation of conpounds of

b?iﬁ, (1) defined as in claiml.

64. The compound 2-[2-Chloro-4-methylcarbamoyl-5-((S)-1-oxiranylmethoxy)-phenoxy]-
2-methylpropionic acid, Zert-butyl ester.

65. The compound 2-{2-Chloro-5-{[(25)-3-(5-chloro-3H-spiro[ 1 -benzofuran-2,4'-
piperidin]- 1'-yl)-2-hydroxypropyl]oxy } -4-[(methylamino)carbonyl]Jphenoxy}-2-

methylpropanoic acid, fert-butyl ester.

66. A compound of formula IE, or a salt thereof, where R' to R® are defined as in claim 1

67.. Use of compounds of formula (III), (V), (VI), (IX), (XI), (XXXI), (XXXII), (XXXIII),
(XXXIV), (XXXV), (XXXVI), (XXXVID), (XXXVIID), (ID), (XXXIX), (XXXX),
(XXXXI), (IE) and salts thereof, or compounds selected from
4-(5-Chloro-2-methoxybenzyl)-4-hydroxypiperidine-1-carboxylic acid, tert-butyl ester,
5-Chloro-2-hydroxy-4-(4-methoxybenzyloxy)-N-methylbenzamide,
5-Chloro-4-(4-methoxy-benzyloxy)-N-methyl-2-((S)-1-oxiranylmethoxy)benzamide,
5-Chloro-2-{[(2S)-3-(5-chloro-3H-spiro[ 1-benzofuran-2,4'-piperidin]j-1'-y1)-2~
hydroxypropyljoxy}-4-(p-methoxybenzyloxy)-N-methylbenzamide,
5-Chloro-2-{[(2S)-3-(5-chloro-3H-spiro[ 1-benzofuran-2,4'-piperidin]-1'-y1)-2-
hydroxypropyl]oxy}-4-hydroxy-N-methylbenzamide, trifluoroacetic acid,
4-(1-tert-Butoxycarbonyl-1-methylethoxy)-5-chloro-2-hydroxybenzoic acid, methyl ester,
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2-(2-Chloro—S-hydroxy—4-methylcarbamoylphenoxy)-Z-methylpropionic acid, tert-butyl
ester,
2—[2—Chloro-4—methylcarbamoyl-5—((S)—1-oxiranylmethoxy)—phenoxy]-Z-methylpropionic
acid, tert-butyl ester, and

2- {2-Chloro-5-{[(28)—3-(5-chloro-3H—spiro[1-benzoﬁlran-2,4'-piperidin]-1'-y1)-2-
hydroxyproﬁyl]oxy} ~4-[(methylamino)carbonyl]phenoxy}-2-methylpropanoic acid, tert-
butyl ester,

as intermediates in the preparation of compounds of formula (I) defined as in claim 1.




