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WO 2004/ 037773 PCT/ EP2003/ 012035 PHENETHANOLAM NE
DERI VATI VES FOR THE TREATMENT OF RESPI RATORY DI SEASES
wdbm4psEsent invention is concerned with PCT/EP2003/012035
phenet hanol am ne derivatives, processes for 5 their
preparati on, conpositions containing themand their
?ﬁﬁw{rrﬂz\@%f&é‘ %mﬂ?m&bﬁé‘%%g' P FREA‘TQ%%P o @PEV AR sEasES
reatnent of ‘respiratory seases. rtain
phenet hanol am ne conpounds are known in the art as
havi ng sel ective stinul ant ction at L
ThegpreaentanvieR Jt sPaceer o, Bteselianaoming dervatygs: Rjocesses for
thémﬁrebél%ﬁbﬂeé&nﬁbfsltlbﬁs)B@t’ﬁaming thémasiditheir asel i eledicind, particularly in
i sorder.s 00 ,descri bes

PR BN AR B P AEEL S BERILON AERtT o
4- hydroxy-a' -[[[ 6- (4- phenyl but oxy) hexyl ] am no] net hyl ] -

Gty BRR) D5 RET FATHEES RSB B (P21t i selective stmulan
ackioi &t Gal@lendhiceptotss and AhergfoRs halingi Wtiglyl in the ttdetment of bronchial

treat ment of such nedi cal diti 1
astEanS: tRIotEh CIRaTEeT: naMuE aPe/ A (P05 et s sohenethanolamine
&'}% ﬁﬁ% enorneraembor Sy '[[6- (4 9ﬁérﬁ,ﬂidtdé@)hexyl]ammo]methyu 1,3

dilators, the duration of

benpRnesHteiheedl i-Drow A S2PedieRe coroRdategAeteral Kiglopte) which is
no@f e dil@géih/rlﬁqwe ledehént of shétemabreaiondiibndli cal need for

conmpounds having potent and sel ective stinul ant
action at 02_adrenoreceptors and having an

Alf'ﬂgv@'g ?\91%?&1‘& o thé 'o{ r ebmafeldial- avgﬁ}ab?@ BQ&%H&eE@ptbhﬁgomsts are

I nventl on, ere 'S DFOVI ound
effboﬁ'wwb'awﬂqd"atms e dwatlomgﬂapmseapemm y 12 Q‘?H‘ﬁi 2hence twice

daﬂtj %né Pﬂ%g r&{‘/]até‘? S‘?Harha é%éf/rgo\?\% aQdiinfelysded 88 ic6Mbbinds having

ve thereo ereln: n1|s_an
poitartt @gdrselectiver stimiant@cBon at Bsadiendrecapinss and haviognag adyantageous

referably from3 to 7; wth the proviso that m+
Pf?]*ﬂ'?SP%‘g'Pﬁ- 19, preferably 5 to 12: 30 R is SR6, SORS,
or SO2R6, wherein R$ is a Cam cycl oal kyl or

Ac%?’ordln tﬁé’"pnlgff@l){t invehfisH ‘there is provided a compound of formula (1)
R? .
Ar—CHCH,NHCR*R’(CH,)—0 —(CH,);

OH
R {1

or a salt, solvate, or physiologically functional derivative thereof, wherein:

m is an integer of from 2 to §;
n is an integer of from 3 to 11, preferably from 3 o 7;
with the proviso that m + nis 5 to 19, preferably 5 to 12;

R'is SR®, SOR®, or SOR°,
wherein R® is a Cs;cycloalkyl or Cs.scycloalkenyl group;
1



1 WD 2004/037773 PCT/ EP2003/ 012035 R2 and R3 are

i ndependently sel ected from hydrogen, Cl_6al kyl,
w@ishabkoxry, hal o, phenyl, and Cl-6hal oal kyl ; BCTREPEN012035

R5 are independently selected from hydrogen and

Cl4al kyl with the proviso that the total nunber of

th
R;?E,‘Eg*‘serect e YeesteR HmFhrolh Rl Graplle” el phony,
arg 61 ¢hajoalky); (¢) and O HO O (d) wherein R8
represents hydrogen, hal ogen, -(CH2)gOR',

ZNRllg( O R12, -NR11SO2R12, - SOZNR11R12 -NR11R12,
5 Ray & rie u@ﬂep@}@c{gﬂw&gmmﬁ frorarhrgidna@em apd €5qalkgl with the proviso that

tHaNSEPREH : I RS represents
CNHRLA a"%r%g%ﬁﬁ ST t‘%&e jg pottiorinaita; o' ¢
nmenbered heterocyclic ring; RO represents hydr ogen,
A,hgl NR'R 12 2 WD 2004/037773
P'CT/ u;%%) %%8%%1 R10 represents hydrogen, hal ogen,
hal oC14 al kyl, -OR', -NR'. Rl12, -0OC(O) R13 or
10 OC(O) NR'R12;

R7
8 8
R R N o
’ I N/
. N \
R Br
R1O R10

(a) (b) (c)

and

HO
o

(d)

wherein R® represents hydrogen, halogen, -(CH,),OR"", -NR"'C(O)R™, -NR''SO,R"™,
-SO,NR""'R'%, -NR"'R"?, -OC(O)R" or OC(O)NR"'R"?,
and R’ represents hydrogen, halogen, or C,4 alkyl;
15
or R® represents ~NHR™ and R’ and —-NHR" together form a 5- or 6- membered

heterocyclic ring;

R® represents hydrogen, halogen, -OR"" or -NR"'R'2:

2
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5 R' and R12 each independently represents hydrogen or
ClL 4 alkyl, or in the groups -NRL1R12, -SO02NR'R12 and

WO @04/aNR R12, R11 and R12 i ndependent!y repr eBENEP2003/012035
hydrogen or Cl4 al kyl or together with the nitrogen
atomto vvhlchthey are attachedforma 5- - or 7-

rrberedntro ntal rin r nts

TR o AREET FaPe Y ABHouBR ﬁrﬁaﬁﬁe-ocww or
O@I(@)NRfR uted or substltut ed by one or nore
substituents sel ected from hal ogen, Cl_4 al kyl,
hydrox¥ Cl 4 al koxy or halo Cl14 alkyl; and q is zero
RUrandiR'f eaahgiededendently repregent$ hydrogen pACL] sIkyIAdr in the groups

E@éﬂ?'ﬁgaaﬁag S—(gh(é)ﬁ@g*& ° gra%ﬁldg{ezs é)ependently represent
h){mygﬂncdrmgh aliyl or tbgethén withethe gm?gd@gtdﬁretb th@l’{) #e} are attached form a
as. define er ei nabove, except
swﬁaére’l 5‘6&3"%‘*‘#18'{"’9%%?%@@%‘9ﬁ'{)ar ogen. 20 In the
conpounds of forrrul a (1) the group Rl is preferably
2 t.o th sitio el ati v
RESeBEREs ' AR (B bR s Bl hichSrmas o uasstited or
suBStituted iy ooeeir arraué) bybﬁﬂ%lﬁ& seletteditorn habbgéem g .Y, alkyl,
oal nost preferably
dgoq&bé Eilﬁqx?goﬁi‘gﬁc% y!lagdpr ef erably i ndependently
sel ect ed from hydrogen and nethyl, nore preferably R4
r. h gen. 30 mis suitably 4, 5, or 6,
qg%gror%riag 'ﬁteggllfg?@'xg 914 5 or 6. Preferably mis 5 or 6
and nis 3 or 4, suchthatm+n|38 9 or 10,
r I the co of farnmu
i SRP St 88 S SERP U DieR oM e eiptodss S mula ( and
sa(th,)sobateseand| phlysmlaglogﬂpﬁpstldra) d?‘mtlfﬁﬁ melusﬁgﬁmrl]rﬁeln formula (1) is as
a $ refera chlorine or
o frEeSolt” SRR K av& B Forediin Prardencent 'y
represent hydrogen or 3 WO 2004/037773
hyl . 3 pr& fe ent s
n S i Spetide (e Yo Bl BirtaRb drtbghef lohe  nbta-posiion
relativer todkean +©-(Chigk-dinkr 1. ' Thus for exarrpl e -(CH2) 40R" ,
preferably represents OH or -CH2OH, NR'C(O R12
Pr eferably represents -NHC(O H, -SO2NR'R72 preferably
R'pegferblyrrepres SR SAR ar SO REHEbE preferddiy SORpr ef er abl y
represents -NH2; -OC(O) R13 preferably represents
substituted benzoyl oxy eg. OC(O) -C6H4- (P CH3); and
R® preferably represents Ca;cycloalkyl, most preferably cyclopentyl.

R* and R® are preferably independently selected from hydrogen and methyl, more
preferably R* and R® are both hydrogen.

m is suitably 4, 5, or 6, and n is suitably 3, 4, 5 or 6. Preferably mis 5 or 6 and n is 3 or 4,
such thatm + nis 8, 9 or 10, preferably 9.

In the compounds of formula (I) the group Ar is preferably selected from groups (a) and
(b) above. In said groups (a) and (b), when R® represents halogen this is preferably
chilorine or fluorine. R'' and R™ preferably each independently represent hydrogen or



-OC(ON R'" R12 preferably represents OC(O N(CH3) 2.
Wien R8 represents NHR14 and together with R7 forns a
W®2000/031673 menber ed heterocyclic 10 ring - NHRIECTREP2003/012035
resents a group: NH CO R15- where R15 is

f I
g%tehéﬂer Fp%/e‘gqrar%glyyeprgﬁergqs ﬁy{ps@medmhemy The-iNdg&0g Padferably represents
e [
%“ﬂ@SFLR?"“ﬁ‘%g@%efﬁ*H‘?‘% oflsremal b BE FsHhigH:
Wﬁ&ﬁ?@raW@n@se@& a‘w@do)Hor 15 - NH CO- S- ;
11 d t
ehﬁNRF R Zsﬁéféré’dl)kbépresféﬂ% éU‘ﬂH}’{ya%%iﬁcﬁg?Py g?'efe:r fz g

conta 2 carb
5 "é‘?oﬁp@%fﬁ')abb(rfépf(el@?mwl‘be sel ected fromthe follow ng

3,§He)erétlﬂi% é(gfééQnts %&@d%@%g@%{@ @(521 ,,1<£|33|)4 and

'&@( '31% % preferaplyrepiepenty OG(Q)N®@E;%. WO 2004/ 037773
PCT/ EP2003/012035 HON G C HOIl " YY I ~NI HOH

2N _NH2 Cl Lix) () (xi) (xii) O
When R represents NHR and together with R’ forms a 5- or 6- membered heterocyclic

10 ring -NHR™-R’- preferably represents a group:
-NH-CO-R™- where R™ is an alkyl, alkenyl or alkyloxy moiety;
-NH-SO,R"- where R is an alkyloxy moiety;
-NH-R'- where R" is an alkyl or alkenyl moiety optionally substituted by COOR'® where
R™is Cy alkyl; or
15 -NH-CO-S-;
wherein said alkyl, and alkenyl groups and moieties contain 1 or 2 carbon atoms.

Particularly preferred groups (a) and (b) may be selected from the following groups (i) to

(xxxi):
20
/j@/ HO HCONH:©/ Ho /IJ/
® (i) (i) (iv)
H3csozNH H,NSO, H NSO,
A0 T O Q
v) (vi) (vii) (viii)
25



[ 0O (p-CH)UTrl Co/ I \ HN/ O CH(p- f

ONCH3)2 HO 00 (xiii) (xiv) (xv) 000 11 z"
wob/0BN7HI HO HO (xvi) (xvii) (xviii) 5 WO PCT/EP2003/012035

2004/ 037773 PCT/ EP2003/ 012035 OOCH3 CH3 HN F HO HO

HO (xix) (xx) (xxi) wherein the dotted line in (xvi)

and (xi¥X) denotesHah optional dguble bond. H Most

pr ef Y2 '

g

ful a (1 a
2)~ \AN(la)[ R3
y functi onaICF3

HOCH2 R2 »
or a salt, sdlvate, or physiol ogical
derivative thereof, wherein:

(iX) (x) (xi) (i
@) O
O
(p'CHs)CsH4CO (CHa)zNCO j 3
HN
OﬁC6H4(p‘CH3) OﬁN(CH;;)z HO
O (0]
(xii) (xiv) o
I
o - 0)
> Y\O 0=5" 0
HN HN Hf“l
HO HO
(xvi) (xvii) (v



15 mis an integer of from2 to 8 n is an integer of

from3 to 11, preferably from3 to 7; wth the
w@emnioso7i hat m+ n is 5 to 19, preferably 5 tBCRP2003012035

Is SR6, SOR6, or SO02R6, 20 wherein R6 is a

C3-7cycl oal kyl or C3_7cycl oal kenyl group; R2 and R3

are ‘i ndependently sel ected from hydrogen, Cl al kyl,

C, - 6al (%g hal o, phenyl, and C, -6hal oal kyl; and 6 WD

2004/ 08 H: PCT/ EP20037 012035 R4 and R5 are

i ndepengren{ | y sel ected from hydrogen and Cl4alckyl wth

the puavisg@ that the total nunber of carbon gtonms in

R4 and RS ot nore thayr N the conpoupg?
‘ t he group R Qreferably attp
d-position e“to the -O (Ch

formul a
the lqé
ferably represen S SCRB or S02RG,

preferably SO02R6. R6 preferably represents C3-7

cycl oal kyl.,. nost preferably cycl opentyl. 10 R4 and RS

are pref Z’F"é)ol y i ndependent(?oy sel ect ed from Hyxi) ogen

and nethyl, nore preferably R4 and R5 are both

hydrogen. mis suitably 4, 5 or 6, and n is suitably

2, 3, 4, 5o0r 6. Preferably mis 5 or 6 and nis 3 or

whred) theudottted liae infkvi) and &ix3 defotes ad BptidaicubRbbahd.

Preferred conpounds of formulae (1) and (la) include:

4-{(1

Mgpt Lzre[e(r@bly Ar fepre¢septsl agrop yi.sul f i nyl ) phenyl ] but oxy} hexy

| ) am no] - 1- hydr oxyet hyl }-2- (hydr oxynet hyl ) phenol ; 20
4-{(IR)-2-[(6-{4-[3-(Cycl opentyl sul finyl)phenyl] butoxy
iﬂe@m'%@aﬂvmgfe{tmgmmemthb Bresdri)repnuipidesPh efipound of
! R) - 2- 6 {4-[3-(Cycl opent yI sul finyl ) phenyl ] but oxy} hexy

| ) am no] - 1- hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol

(I'spoew, 2); 4-{(1 .

R) -2-[(6{4-[3-(Cycl opentyl sul fonyl ) phenyl ] bi® oxy}Lhexy

| ) am no] dr oxyet hyl } 2- 25 (hydr oxyrret chol ;

4- { (@ CHCH,NHCR'R’(CH,),

R-2-[(6 &Q/C?I opent yl sl f o1 onyI ) phe'hyl gxy} hex{a)
| )am noj -1 -hyd xyet hyl } - 2- (hydroxynet hyl ) phenol ;

or a salt, solvate, or physiologically functional derivative thereof, wherein:

m is an integer of from 2 to 8;
nis an integer of from 3 to 11, preferably from 3 to 7;
with the proviso that m + nis 5 to 19, preferably 5 to 12;

R'is SR®, SOR®, or SO,R®,

wherein R®is a Cascycloalkyl or Cs.;cycloalkeny! group;

R? and R® are independently selected from hydrogen, Cisalkyl, Calkoxy, halo, phenyl,
and C,ghaloalkyl; and
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4-((1
R)-2-{[ 6-({4-]3-(Cycl ohexyl sul fonyl ) phenyl ] butyl } oxy) h
W@xqph/])mmo} 1- hydroxyet hyl ) -2- (hydr oxynet hyl p@hermh3/012035
30 4-
Rf?)andZR% [aBe (r{dep{aﬁde(rmy @pmlctadefrdne iydroges ahdl @ salkphatyink Pibviso that

g @RS LAl in REand R ghqore than 4. 1

R)-2-{][ 6- ({5 [ 3- (Cycl opent yl sul fonyl ) phenyl ] pent yl } oxy

ln)ztn% Eéﬁ]gg) Sy m?cqf ﬁ&@ﬂaﬂ@%ﬁﬁg E;E%RRI is preferably attached to the meta-position

reR)thto[tpé {-GH3- (i@y.cl opent yl sul fonyl ) phenyl ] pr opyl } oxy
)heptyl ] am no} - 1- hydroxyet hyl )- 35
2- (hydr oxynet hyl ) phenol ; 7 WO 2004/ 037773

RBareferni) epraxepB3FOR%e $Q,R°, most preferably SO,R®.
R)-2-{[6-({4-[3-(Cycl opentyl sul fonyl)-5-nethyl phenyl | b

ut yl } oxy) hexyl ] am no}-1 hyd roxyethyl)-2-(hyd
R} preferattyhsepygskeatsals, dyelpsikyi( thost preferably cyclopentyl.
R)-2-{[6-({4-][3-(Cycl opentyl sul fonyl) phenyl | butyl } oxy)

hexyl ] am no}-1- hyd roxyethyl)-2-hydroxyphenyl ]
Rn@ﬂﬁdﬁe@[& fpoeferabtye inddpdndeplly selected from hydrogen and methyl, more

){F&‘ﬁar{o{%%r% @@&g& tyl sul f onyl ) phenyl ] but yl } oxy)

am no yI )-2- fluorophenol;
6- {2 [(6-{4-]3- (Q/CI opentyl sul fonyl ) phenyl ] but oxy} hexy

m rlls) %J%ﬁ9]453{<¥¥3d aﬂ&%% Q.Y Ja}bly22, 3,(51}? orr& ler%?ergyﬂy rr? ||g3gor% andnis 3 or

4, Ryctthp{( -+ is[ & 9(ary10) prefamably Sul f onyl ) phenyl ] but oxy} hexy
| )am no] - 1- hydr oxyet hyl }-8- 10
hydr oxy- 3, 4- di hydr oqui nol i n-2(1H)-one; 5-{(1

Preferred po@pdundsDf fadynulaedBraing |(leintindgd ) phenyl | but oxy} hexy

AP s LRSI e B KR e G B et
(hmxymnwmbendhereof 15 A particularly preferred

Xﬂ? (e R P p%renx‘hbi" Ry e RS RN 2

exymed|y)pheénadi(lesrpet Byl } - 2- (hydr oxynet hyl ) phenol and

G 2O R o R pe AU B e B R R i et
(hydrexymethybphene! somen2jul a (1) and (la) include two

-{@_@T@_ﬁt{ - (@@Bbéﬁ?lsul%%ﬁfyenwbqjt&g)}tp %I)a%lggi £ Lyéroxyethyl}-z-
(hydroxymethyl)phenol,
4-{(1R)-2-[(6-{4-[4-(Cyclopentyisulfonyl)phenyl]butoxy}hexyl)amino]-1-hyd roxyethyl}-2-
(hydroxymethyl)phenol,
4-((1R)-2-{[6-({4-[3-(Cyclohexylsulfonyl)phenyl]butyl}oxy)hexylJamino}-1 -hydroxyethyl)-2-
(hydroxymethyl)phenol,
4-((1R)-2-{[6-({4-[3-(3-Cyclopenten-1 -ylsulfonyl)phenyl]butyl}oxy)hexyllamino}-1-
hydroxyethyl)-2-(hydroxymethyi)phenol; :
4-((1R)-2-{[6-({5-[3-(Cyclopentylsulfonyl)phenyl]pentyl}oxy)hexylJamino}-1 -hydroxyethyl)-
2-(hydroxymethyl)phenol;
4-((1R)-2-{[7-({3-[3-(Cyclopentylsulfonyl)phenyl]propyl}oxy)heptyllamino}-1 -hydroxyethyl)-
2-(hydroxymethyl)phenol;
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group and, when R represents SOR6, at the sul phur
at om of the sul phoxi de group The conpounds nay

wo bemeBre exist in four different isomeric foPOFEPIN®012035
present invention 25 includes both (S) and (R

4-§(ﬁ‘g51§' [@W?tf-ﬁ-?yc*&ﬁéﬂyl@@lfdr@l) %ﬁ%&ﬁﬁe@l]ﬁ)b@ﬂoiy‘%exyl]amlno} 1-

stanti a
hydraxyethyl)-griby r@i‘)fﬂ“?‘hyl)p?e”%ere R4 and R5 are di ff er ent

NEE-RIRB2-(l60f4-RRICYRIOPEHPUIH %He?@l]t‘idifl)bxwh%xyn%m. Aghed is

mietric centre an rese I nvent1 on

hyldme%élﬁtnyﬂfpxw)erwﬂraethay\es@en%ﬁ@ﬁt iomers at this
A o o e Y o
fluorepheneicl ude all enantioners and di ast er eoi soners

6-%%%% 52, Crtoleansuiptamorkb sy X?';T“”;'hgpﬁﬁr%@%%@%}-z-
yd&apmatad)pyfidindrelul a (1) and (Ia) which are suitable
5- f(@R) ﬂﬁG-{hQS-(Ggﬁﬁdﬁéh%uﬁé@lbh&%b%ﬁ*}ﬁé@l)‘éhﬁhcﬁq ))dkﬁgétﬂﬂ} -8-

associ at l ven harmaceut’i cal 'l accepta

hym@&dmx@pwn@!mmmﬁa@ 'es havi ng

5-19R)-PNB {ﬂ@@dldﬁh{y}éuﬁ@ﬁﬁ)ﬂh@m]SutoﬁﬁH@iﬁ)éhﬁlb’? 1Q{ydroxyethyl} 2-
associ ate vents are wthi'n the 'scope o

hygraxgehanyifermamidein, for 5 exanple, for use as

and¥af, %%iﬂse&d Phylsifogiiafp Alndlidrai d&rvatiidithefedipounds  of
formila (1) and’(la) and their pharnaceutically
acceptable salts, solvates, and phyS|oIog|caIIy

%émﬁléwae%a'cug?bm%f f&hd@@) iser m " physi ol ogi cal | y

unctional derivative" is nea a chemi cal derivative
4- {ﬂR)a2 [(Qd%%f@mp@nmsuff@wgh%yuPytow}hwayrnM*I ritydecprgethyl}-2-
m@nﬂnmﬂ)ggmg4cal function as the parent conpound of
ormul a (1 ) (la) for exa by being convertible
a"idriia{tﬁéolyat?? ALBisIoaicalE bingtong! deees hersant
i nvention, exanples of phyS|oIog|caIIy functiona
derivatives include esters. Suitable s

It willker apprepiated thal th%mwwsm@m@ flhe%('ﬁbmﬁkyee Wve gsymmetric
ceR@éd) na@RNhE caben atdwbO@ei ¢ acids or bases.

Pharmaceutical |y acceptable acid addition salts

i nclude those forned from rochl oric, hydrobrom c,

sul phuric, citric, tartaric,,phosphoric, lactic,

pyruvic, acetic, trifluoroacetic, triphenylacetic,
gr&lﬂ ﬂ’ﬂﬂmh@n Rs‘ulepié@amlslsoRﬁs uctwerwphuemim ef thefédll'ﬁhbklﬁe group The

eic, malic, geutamc égartlc oxal oacet|_c,

°°FP@PH Qay Shsricre ext BriRundderephismeric dpiss ui i srasent invention

indiddes bRER(P) aﬁmdocﬁ)qiriaﬂnﬁﬁét’smcbatrpcmfai contNsithel pheutstantially pure
benzenesulghonlc chl or obenzenesul phoni c,

form g admixRet @l‘?lé@[ﬂpﬂﬁt!ﬂ‘?ﬁc 4- phenyl benzenesul phoni c,
naphthalenesulphonic or napht hal enedi sul phoni c),

sal | cw 4 5
Similarly, where R* and R® are different groups, the carbon atom to which they are

attached is an asymmetric centre and the present invention includes both (S) and (R)
enantiomers at this centre either in substantially pure form or admixed in any proportions.

Thus the compounds of formula (1) and (la) include all enantiomers and diastereoisomers

as well as mixtures thereof in any proportions.
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glutaric, gluconic, tricarballylic, cinnamc,
substituted cinnamc (for exanple, phenyl, nethyl,
wa@ymwan377nmet hoxy or hal o substituted cinnam c, PCDEPZID3IQN2035
4- et hyl and 4 25 met hoxyci nnanmi ¢ acid), ascorbic,
Saltseand sobvatvsmﬂ cbmdwdﬁmf/ ferpriatah @) and f(Ry vmr@nﬁieesditab@ for use in

hydr oxy- hth ht hal eneacrylic
gg}%l are eé"ﬁ% h A@FQ%F iy orb%ﬁggfa@% solve t IS pharmaceutically
adeeptﬁblmxyblewemrp safls and éhohmd!sohﬁhﬁ%Zrﬁdrﬁpharmactlautlcall acceptable
enze ic (for

hl or ohenzoi.c | ben eacr
oQliielRs G “Sebiftoa s o1 Milg-tre; SoPR, b Bigany invention, for
eﬁnmlewfoe usé eahmtyrmeume@irameeprbp@r@naabt §thbﬂ ebmﬁ@nds of formula (1)

| | kal h
2R et e bV prosiahls” salit nociates.” 389 {ehysiologically

fuaotidnabderivaties. of cal ci um and nmagnesium and salts with
organi ¢ bases such as di cycl ohexyl am ne and
N- net hyl - D- gl ucam ne. Advant ageously, preferred

By dingo termd Physiolobiealiynfumbtioran detivhiva’s isdmehdt a chemical derivative of a

ool BT D S 49 raving 1e.ta5ws PRESIgPSiS fyBgtiop. Ay dhe parent
camgmnu;df}fem% (1§ oy dlap Xymestanydle, ﬂlfyebélhg o@h@erﬂ!ﬁl@\lh desl bblly thereto.

or, f a.cr stallnesa r sel ect ed
AGBEHE O URE Sasspl veaten e eéxgephwﬁ@?ﬁ'gefewma' derivatives
intledeestef@arti cul arly preferr ed salts 9 WD 2004/037773
PCT/ EP2003/ 012035 i ncl ude benzenesul f onat e
derivatives such as the p-tol uenesul fonate,
Suitablel saitsescdofdintate the hvehlion plkiIAE ehesalfdr@m@at ith both or anic and

TR 55! ARGl SRR S5 MASHR: Fllae mose
fommmoabmydmmena bidrobendgmpapindis, ofitrié,otditdria, Phhsphdfic, lactic,
py&\ﬁ% a%%fhﬂilp%oa qeé;l {tﬁ%Yenélggt%upﬁU%@%%ﬁ,ﬁsﬂph&e?a gugainic, oxalic,
funhancrenimabsﬂe,d afedice, glthtanﬂmnpaspmdtﬁ: of ofaibatetie, ( ImetRatfbsulphonic,
K R TET I T ———
behezenesulpBonie, 4- chlombsnztenamﬂﬂit&ﬁioed brorhbbédnzenesulphonic,

< AL BRSBTS s
glmalmsegitwomwetncarbailyhd: somhamne tshstityted ecrhtnmlct(fbrcéid@mm@ phenyl
S SRS Rl & AP oGRS S, hPptena +
meth@ryapeamlocaad),dmconbm amlo‘mlaphitboiel tsydrexyadphitigoic (for example 1- or 3-
G RS b PR B A hb B 3085, bocot
4-hethoxybeezala,i | 2 acbmi M-sydrakybenzmé’r eﬁajhroeobema‘ﬂoumckﬁme@i/lbenzoac
ook IR Rt el ShO i R R PRk Bty
accrpigite hose szﬂtsudw.lderammbmom saite, gikdlimnetpiaddity such eothede of sodium
on Su BT g 4 R A B e SEEALR ng moggosta and

saltﬁawltrbergamaIblasmancbyistdiwclohexyl amine and N-methyl-D-glucamine.

Advantageously, preferred compounds of the invention such as 4-{(1R)-2-[(6-{4-[3-

(cyclopentylisulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-

(hydroxymethyl)phenol, are provided in the form of a crystalline salt, for example selected

from those exemplified in the experimental section below. Particularly preferred salts
9
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patient, with the potential for unwanted systemc
effects. Low oral absorption is therefore 20 a

waoeaunatire property for conpounds of the i nvenPCDEP2003/012035
Compounds of fornula (1) and (la) and their

lncﬁ?] S%@Hééuﬁf@{\éﬁé d@ﬁ@é?ﬁ&@?u&\ @ih@%toﬁﬁh!ﬁﬂf@ﬁate %leuen%sulfonate

lologically functional derivatives have use in
4- ml@rphgmzayaegul@natet ribromelenzsmesidfonates a| 4-pbenyihengeresutipnate and
32- adrenor eceptor agonist is
na%ih%%gtgglﬁj@ﬁ%tﬁ\éggicondi tions include diseases
associated with reversi ble airways obstruction such as
I%%Qéﬁimcél[)}réb%ﬁta&@%‘s{éﬂ%f e demp@an@sr ¥ fernaﬁﬁs%n& Py have a
. g. nic and wheezy bronchitis, enphysema),
hYﬂ@(M'l greRoegnvertedto 3 Gi-atiyl, él.am ij@é‘ﬁy' 10€ 8HNCA 9Stef
tract disease (e.g. rhinitis, including seasonal and
allergic rhinitis). 30 Qher condi tions whi ch may be
Ast rre@ntl@ded nalayée the eerrorauads aﬁod@rmt&r%pﬁl)eggﬂoﬂa) are selective B,
adfi tof & oﬁﬁa@fﬁ% Je%dr*éfr&ted%l fgh&%ﬁéleo? ﬁor% ene readout from
I Nt arr[?atopy, al psori atic e
celf kines transm&sies)h hmmbeta@d@nma@eetor&;mmeﬁ@rmtdeﬁved from these
[ a .
cofif. o defolih A ERioh " Eofpofinds aRERING AL ST fention aso have the
pogtial mman@m@gmgm @izm‘sst witle dapidi anget) of &niion.  Furthermore,
S 0 0
ceﬁ%ﬁépc%ﬂ‘fpg)\.(xﬂése@%\}et %hgg{n n%ﬂn?lﬁzg?\fédrfﬁgﬁﬁgtlxtzcg %)Qﬁ f£nimal models relative
to iemistimg longtachnglﬁz-agdﬂummnchgdlla&msc Asasush] emrtpounds of the invention

m%/g tﬁépgagaggéofgg%ﬁﬁet %illy aa[%?rgﬂgtgétiog.s er ae;agéo[ : Coa}q/ﬁé %Fthe invention also
exbibit eretatively dowuahisorpdionainc thep tal rfdllafing cmaluadm(nis)raMn (|'@hilst the
G I . . .
BleoBndl B FRIFABTaLy pRAGRAARCGSE o aofhitBiuen, Y inataton, a
cepaxntprcpdrhan oftthe dps& sdhich canve: as onuchras\B0de anays be kwallowed by the
h r r 0

pagglitbggha{h% Gpottgﬁlﬁp roggé\xérﬁé{i éys%mfc e%t:ge '?. %’Vr(%@fa,%ﬁ%q'gﬁ % therefore
a desirakie pnaperty ioraompouidst of dlog inventpul rmnar y di sease

(COPD), respiratory tract infection or upper

respiratory tract disease. In a further aspect the
Caopnesieds of forulai (Drandr(ta)iand shejupharmareuticelty aepeptabie salts, solvates,

r )

o BB, At 5y 1306 LD o, BpRBEL g o
cliiiealr ¢ontitibhsi fer, whikh ra selestvas@sadrenayeceptdr] agomist 9s yndicated. Such

coBBETL e S auPbicl Bup. eIk APs URHIPRR] gucn as
as(henag_.ctmmﬂtiabs&uchvgamhlmnaml diseadeiso(QOPD) r(mgclob_ronic and wheezy
orelR B o B EO AR ) BT MEEI b Tppdy eirg 8738l dsease
(e.phrhinitisc mcludingl segsanat and allergic gnitis). sol vate, or

physi ol ogi cally functional derivative thereof for use

in medical therapy, particularly, for use in the
Otheragoingitions whiohn nay dattreated indlude prlemaiwelabour, depression, congestive

heart failure, skin diseases (e.g. inflammatory, allergic, psoriatic, and proliferative skin

diseases), conditions where lowering peptic acidity is desirable (e.g. peptic and gastric

ulceration) and muscle wasting disease.
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condition in a mammal , such as a human, for which a

sel ective P2-adrenoreceptor agonist is indicated. In
w@a0ouioguular, there is provided a conmpound of fPRPETEPR03/012035

(1) or (la) or a 20 pharmaceutically acceptable salt,

Ascirdiagly, the rprqmyus moéru@ncpmdnhqesfamemoam@i thél FdpHibiki¥ ©r treatment of a
or treatnent of a di sease

fof |
olnul Eion e L BN Byiraer Wil bssiectissehoreceptor

agonistdd hrmatedhwmﬁh @ombﬁédsl&ihlr\( @tréliéh'ﬂ?@%éfaﬁétﬁu@é‘lﬁﬁeffectlve amount
|ra act infection or uppe

°‘(%§?5F$%{"8r ST (4 4i2h6ea Phamceviicalhg rocapisbls salt savase, o

phiysidioigheallg @thctionat aBieIivél thefedf O IMpriculdr) thelprédefl ln%nﬂ%n provides
taple salt, solvate, or

A BRB P plopliEE o raieent o/ dioenseinsradatef with reusroile

alpvayp fopbtudtion@uch asasthmal cméma oﬁétfdﬂlﬁébulnﬁﬁm'&ée‘ége {COPD)
remature | abour, depression, congestive

roRBtatoy el DFEUBAR ooy esnBaay tast §ersn IIamfuigrspect the

prahér&ﬂrgllentlorpmmdeﬁ sch fMEthal dbr the bﬁUthl@xngz Ik ﬂe&hﬁﬁ?@feaﬁ%lmlcal
tic acl ira

ccpBigh SEBEE ot areaaliE labofh. Bebiessiomconpesiive Beart faiure, skin

disersts (‘egg dn@ﬁmemr}aelléfbi% ;ﬁgoﬁéﬁdﬂtand PrSRdrafR sfkinscﬂseas ), conditions
formula (1) ?f a)

es the ound o
w8 Joveiia gt s PosRbldben Pl astsieralionbpr uscie
wastiyg diskagg.cal |y functional derivative thereof in the
manuf acture of a nedi canent for the prophylaxis or
treatnment of a clinical condition for which a

In ¢red @lteirmatioe (tBaredsl BIRD @rcﬁmta%onqmnusa fdrfulaficp ma?&«a for
oci at e th reversible

TRy 0 ot A O3 o L) oo o
forolsstm uwdlantherapb/mﬁamLyarM R as€in(th&PIphylb RS Bgfréétﬁ{e)ﬁt of a clinical

?Ct |nfe%%%§ ﬁ RET resplratory tract | Sease
°°EE‘1' R AHE 8" pER/NEPENOS Whish F55elertive Byadmaereceptor agonist
is indica®d. I bm.ana:str@f@iélpﬂ&ﬁhe% & BSFREBLUMA d?fforﬁnlg W & (Igg%r q

ceutl cal ly acceptabl e sa sol
phéﬁm%ﬁ‘?ﬁé‘?@}’ 88?9@5? 59l Selvatsne physiplogigally/angtisnebdsrivative thereof

fortthe pf@hﬂéﬂ@ ot fr@atﬁfenﬁoﬂﬂéé@@%@&o&éiéd Wiiﬁ r@fe?s‘?t;w lafRbhys OF
clinical condition selected from

t
°bitfﬁﬁﬁggp%h ‘";‘) %-%'ﬂﬂ‘a AEHeestyRtivesigarany diseasa(GOPD), respiratory
traétaifeution oralpiper ﬂbbﬁlﬁﬂér?&ra(:ﬁdlgeasé 14 HASR (Rp¥et, RbleSE Btdvided a

di
coRBRES il & (3 and praapentoaly feremiab val, seatecon o

ph)(skalmlca]@ﬂmmcmoﬁél deORRive tersbf¢aTtaE bRiphydRE oF‘Hé:S’(I‘n%nt of g clinical
f a conpound ﬁ

ease The amount o
confiion ghiketet el PRI AL e P ecenag it heagallure, i
dlseaée\sa(ég WIavlhh‘héﬁr@'a‘Hltg‘icﬁbbc)ﬁaﬁué%‘ FS?BI%raﬂﬁé él%(@&?sé‘é‘ses) conditions

uired to achieve a her apeu

WS TAEENg HYPIC GFOlbL G st o0 AEPHE RLogsiTa Fesihon) or muscl
wastingpikeade. t he route of

The present invention also provides the use of a compound of formula () or (la) or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative thereof
in the manufacture of a medicament for the prophylaxis or treatment of a clinical condition
for which a selective B,-adrenoreceptor agonist is indicated, for example a disease
associated with reversible airways obstruction such as asthma, chronic obstructive

pulmonary disease (COPD), respiratory tract infection or uppef respiratory tract disease.
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adm ni stration, the subject under treatnent, and the
particul ar di sorder or disease being treated. The
waeeovpositds of the invention may be adm ni st er eBCEP2003/012035
i nhal ation at a dose of from 0.0005ng to 10ny,
Inp € frigrérd| Hsgbch Ofriske ti® SrobiaBd §gcorﬁp&§ﬂgof Cfo%Lﬁé"U(l) BP€ga) or a
dose 15 rﬁl ge for adult humans is qenera 'y
PRArFsEeTH Al 29esRiRbis5alty $01valed op PRYEslagiFally fgn@@nﬁlgdeertyat_we thereof
inlfBe ﬁ%hufia%mre BP& melicameht BPthe &o&@]&ué & tQaa@rﬂEnt o\f“(g'dhﬁlcéltcondltlon

sible for he conmpound o or mul a
S%eﬁgiffﬂ@c@smam %Pouaéngi%a'enecoyspfﬂveétﬂav F@J"e.o‘ik'" diseases (e.g.
mﬂémmatﬂr@glaﬂérbicy ﬁs@ﬂ@ﬂd oA pil@lératNd \eRint RIREESEs)! Q:oh&tlons where
dm ni stered one, it is preferable to present It

e B%Fr?&@éw% %ea%'faP'sr(ﬁer a%nttsrand&aémcmlqe@qﬂn) apemuscle wasting
dipggsent invention further provides a pharnaceuti cal

formul ation conprising a conpound of formula (1) or

(la) or a pharmaceutically acceptable salt, solvate,

THY ambyst 6f| a:lorﬁpédrw it ) rm?\lor Q@g b\é’ g:ﬂrh;égpé%s.m@élfy »ac@Bftable salt,

h
sog@@ o SIO hyp%{qngﬁc%]eql &%Gﬁglvgrthﬁfﬁoé vwhighejs required to achieve a

théméatmeleﬁea wnlgfcﬂdccﬁji’éés vanerQit ahé q:ramdum? &&ﬁ;sBunaCtthé/eroute of
nar r edi g@h und of fornula (I) (1a) or
d&" e lg%é Iuﬂ)d%[(,1 &b and e pargwlgra<§|§ord%rr or disease being
treitets | Thed @orAgdUnds fofl thetinahdibn @iy Beddnvifistened BY’fnhalaEQn 308 dose of
for * tlonsmcluethos uitable for
g OB B 10 BT SrabN LG ¢ Goma. e QBriedp 0.5mg. The doss

rahgﬁ f@NAE M harhand &t Mﬁ@uﬁomWOOmﬁrﬁ@% Moyl Bér) day and preferably
Owak’ifﬂ énclugg article dusts or m’sts
316 g Patodie e LaTEs By ABRES 70 5381 ous rypes of
netered dose pressurlsed aerosol s, nebulisers or
and ical (including dermal,

whitt i is' Bussiid 1ot 356 Zhmeprind &chamvé (Maas dtadtarag | Rprmaceutically

acaépthbla ghit t Sodvate) oF pBydldI@ﬁléaily W@t&l@né’lﬁ%n?&lvé GRBESH t9 BAdministered
Ltlon and d| ﬂ t he

for.exanpl e t f
alOrR | R RErabi  risar s A BWRRD!y be
presented in unit dosage form and may be prepared by
ADY, OE}’t e 12 200 / 03 ‘-5‘?1(% PCT/ EP2003/ 012035
cFERHBlYs 1B P3RBh Y SPR AT ofrOLHES i BIETRRFiiceh derniation
commblugl@ tobmpstn&p oOfforbTulaﬁﬂl) g (Id)eor aCﬂjI‘la‘fhrﬁhad:e!fu!nE:ﬁ?'I QéHeptable salt,
ich constitut

ol SR bl P eSS e et

cafrigt rmé>ajipuémsanif sptiphallyne br imorel BiHed fhé‘rapeat’@lngféfdidw ely
bringing into association the active ingredient with
liquid carriers or finely divided solid carriers or 5

Heb@hdifteanﬂl'net feem, “attfveﬁ@@édnﬁﬁﬂ"yneaﬁiéa@lcﬁmpbth‘rﬁi Bf ffitiala Ql)nbro(la) or a
e de fo [ on of the

i red
PPRSREIEHY oA Al ROl T F RO ER D HEFHcHaL eBatve thereof
presented as discrete units such as capsul es, cachets
or. tahlets eac ntai nin predetermn punt of
g o Eeiare RGP Rt SOl Trbal: PTG fipcBanSasuegitaneous,
intriadetmbal O inteamuscalas piravendus Nand  intraarticular), inhalation (including fine
particle dusts or mists which may be generated by means of various types of metered

dose pressurised aerosols, nebulisers or insufflators), rectal and topical (including dermal,

buccal, sublingual and intraocular) administration although the most suitable route may

depend upon for example the condition and disorder of the recipient. The formulations

may conveniently be presented in unit dosage form and may be prepared by any of the
12
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10 an aqueous liquid or a non-aqueous liquid; or as an
oil-in-water liquid emulsion or a water- in-oil liquid
wepuwddBTn3 The active ingredient may al so be pPEFEP10688/012035
as a bolus, electuary or paste. A tablet nay be nade
I oRdyl r P
o g A RIIUFH G o pRbAthoyP DU AIRLUY nEILS A8 Bcflr brinaing the
acljee ingegotiant mtdagsmmiorewh ithe ¢aﬁner Mud:h edsistitutesconiend mergeiccessory

m%‘é%“@ Iy 95@&5!‘?{4& fdrH\u%ﬂBﬁ?Qreferﬁ%rQ@ 8{/ ﬁﬁ%rﬁﬂvgn@ﬁ thately bringing
Intbl.&SSOClatmn the ragtive mbtaqiam wnth ubwcl mrriemg or fnely dividedciolig earriers or

re by
oot PR AR mpnbithe Byl iebadtié R fRien.
powder ed conpound noi stened with an inert | |qui d
Foqhuéﬂ%ﬁs ofgn@n%rtégﬁtqé\%nw s@feye%%lja}’?&ﬁm%gaﬁ ? b8 resented as
scored an y be Tormnul so as to TOVI
disppete rulits eslich edse aapsulsis, chehetaior itgtdetsmdcmmmea mrmdetermined
[
ar#&{ﬂlg}it @E a‘a{\w% J@rred@ﬁ{ %Qtae;g@\;edre?‘ﬁgbﬂrﬁﬂeée ﬁs: % ﬁolgﬁtﬁ" c?i'daesuspensmn in
ammuehuWIdejTﬁ mmawqous tiquidiontas, anmjflm-magar liquid emulsion or a water-
: [
o BESAEH SRR Y a0l R Traf 460 ESRERL s pole, cctary
oripastepi ent ; and agueous and non-aqueous sterile
suspensi ons whi ch may i nclude suspendi ng agents and
t hi ckeni ng agents. The fornul ati ons may be presented
A fablet may-bedeasledry campressiviser medding aptierallyfvwith aneaarmnase accessory

nfEL. SRS M g ASE B Do, 18 Sipbe machine
the aetivadrtredient inf ﬂtenélomngfprre su¢hyes @ pewder asgrarules, optlonally mixed
wufﬁxgnﬂhﬁ)g%b?i@eg%ew dm@etn?rl'uf)ﬁ’éa’uhgj gﬂécgs o?tivWH%bgrjsi\é]g agent.

use oraneous I n ut1 ons
M@um@bmleimnamye brea@ﬁ @aameuldmolm atsaitable pashirg @ mixture of the

pog)aéféldl cg)%a)%ﬂﬁ)r E‘%@t%ﬁ vith dReftligdla dRG&Y] §HS kéblets may optionally be

escri er conpositrons ror topic
codtedior scgred end IT@YI b@rfgrnmyateﬁ saRato piovidaslow orrcaoniraligs release of the

acﬁ\%l ere‘ﬁ? Ri&d i n capsules and cartridges of for
i gelatine, or blisters of for exanple

Iam nated alum niumfoil, for use in an inhaler or

r r I :
A PR Rl Pk 500l Slhon s i

injpasignesolytiors fvdich ma eantain Qi’tt"qxwéntﬁolhﬂﬁ@fﬁd bgftefipgtats and solutes
WH(&V?Q{dePrlIa@'?gmﬁlI?t%H' 8ok RANORE ﬂ?@o%e of theﬁ mtended reC|p|ent and

carrier/ | uent/ exci o] ent subst ance SucC
aqueouaarwdm-aws@emtenlééysweé@lonﬁ mcasma)olncwdesesreendug @gents and

thlatenllrgg ' STHé b @hiISEbns OmEG Hie%o?‘f upldobé AFemytti-dose

contai n between 209- he conpoun
cootlalners; rfm@nxple) sefled arapodes Akthyip Sya <i|1 mayms siatadon axreaze-dried

(yBRRideas chiftioAReyliticgbhly RE bbdiGork BEIHRHERE liquid carrier, for example
saline or water-for-injection, immediately prior to use. Extemporaneous injection solutions
and suspensions may be prepared from sterile powders, granules and tablets of the kind

previously described.

Dry powder compositions for topical delivery to the lung by inhalation may, for example,

be presented in capsules and cartridges of for example gelatine, or blisters of for example

laminated aluminium foil, for use in an inhaler or insufflator. Powder blend formulations
13
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Al ternatively, the conpound of the invention may be
presented w thout excipients. Packaging of the

wo eooroBEr3 on nay be suitable for unit dose or PCT/EP2003/012035
mul ti-dose delivery. In the case of nmulti-dose

oo ote I PRI S, BECSA 59 i ar o

suBalse@owﬂer bas® {cardendiwaat/excip@nt sybstance) Fushhes monOs,e@ or poly-

saEhas ey R T, o LS5 8ARee M RHBE. | Seures of

whi ch are hereby incorporated by reference) or

el Bl b0 ey Tkl Ko UefleerRigrTorkd e rmpound o

formuda () sc(la)septiesallyf inwombinatior witk mabther theoaneoticallydichive ingredient.

Alt}reﬁ{a?k grﬁ?e( gé@p@ugégggé dn\gt{]ng %ﬂé\%i%ﬁ?&%ﬁf@dc glitll\gut excipients.
Patkadidy 65he fotmeulationcnay be esitaifie (aniuoit dese meiluﬂbsiose delivery. In the

ca%tggpﬁglﬁro%ggge Q’ %eefo ﬁlgg n Qﬁ%e%ré?‘@eregqgggéfd Blgkus see

vVice co an el ongate stri
GB h%tzwﬂavUSg Patent dﬂeﬂ [ 63532 666.r é@é@:ﬁé@ Sp¥Sc160alapd 95,508,645 or
Diéﬁm‘%’%‘i s@«?d ?H?? zBﬁéﬁeé dc%fsé(%é%“ QGPE@R Wos 4,778,054,
sea h Ine a ura con
4,831&(;?81;:51@35123& tm:;lrsol@utdsewfewhmmarel mmebmlnmerpgcated by reference) or

md 5 T 8 S0 YR SRR 18 o 0 Ll & i U
Patdrds dor 6321 54¢ thé idisclasuteg df|whithhhee herebye lrmmmatedutbcy reference).
Anht(-,?xémqler %? aI hrqt aéé}s%e&e\ﬁ&d |sb§§\ﬁhalﬁlh gseetg é’Bl iod%?é ? ?tbg Patent No.

ortrons not sea
4 :sﬁscﬁﬁ!ﬁetheamcleaures eiawhlcbraee bereby éncosiatated Axti ratprence). The Diskus
. b r
i OB7p4 SRR I Bbke PR RN R s 00 2 it
of hecassemdpaded ahegtts lengtbrand aidrshest hRemeticaliobut peelably sealed

the;th% { @efﬁﬁgegtpldrfgih I%ff‘%foﬁ ﬁ%ﬁ’ ee%hp(?o%ia‘?rqerfﬁéi’éngt m:ére?r"f‘??\ Phalable

udlna ITection froma fIrst en
formudation icdntpining :sn@epoursmf dormeienthlowi(ta) oreferrbly cooppined| with lactose.

Prgt‘é dnﬁﬁ[r%éeé(}ﬁ J‘ﬁjﬁliclrgml XXI I@h@lb@tv&o%ﬂd'?ﬁx af roll.. qﬁ@'ﬁglsﬁeé’teand base

as ag ueou sol utions or suspenS|ons or
sheetrvwils prieferalely ha\ee ledding end padiops which areseet sealeld 40 oseghother and at

qu@t BRE eorfg@e %rggelgkﬁnﬁle%ﬁ poMidri3 i NonEFGetdd t& be Uét"e@ﬁ%ﬂe to a winding

I quefi Aer osol conpositions suit
mefaps. Alsoa peeférably dagmherenedic shieirbefweanstpe hase and fid aheets extends over

the?n‘lj wgllfe Wfifﬁ)n dregnar Q‘ie:eg n:bglnﬁr@fe H Be GRUBRRL sBWRet in a

opti ona |nat|on W t anot er
longitediag) directoal frcyn adirst end ohihe saiddase gheeta sui t abl e
propel l ant such as a fluorocarbon or
hydr ogen- cont ai ni ng chl or of | uorocarbon or m xtures
SprayecaopositRps far tapical geliyenhyaithsf jungr yainbalagien reayfor example be

forﬂ{I Cﬁﬁ%oora%d' q'uHQ rE%H?l@H ort sl ngfoﬂgl ppfégﬁ%%% delivered from

orote uoroet anhe, spec
prelssurised packs, r%fchtasr@meﬁemé doge mhalez ‘altrB the usepefad [suidatde liquefied

prd’p‘ellm %%Qééo@%g%zgsl lcggl s%ﬁgﬁg%rq;r@%n can be either a suspension or a

solution and generally contain the compound of formula (I) or (la) optionally in

combination with another therapeutically active ingredient and a suitable propellant such

as a fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures thereof,

particularly hydrofluoroalkanes, e.g. dichlorodifluoromethane, ftrichlorofluoromethane,

dichlorotetra-fluoroethane, especially 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-
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n- propane or a m xture thereof. Carbon dioxide or
ot her suitable gas nay al so be used as propell ant.
wa b@4/a8170501 conposition may be excipi ent freePCI/EPAY3/012035
optionally contain additional fornulation excipients
n- p‘P@;HnelﬂF lthFe Lﬂé?ecﬁréarﬁblﬁ Glc&@e%‘ﬂ Bfr%‘?tsé‘lfgb‘fe ?& Rb§ o be used as
eC|t and cosolvents e _ .
prqpa&aﬁt uThg aerosof gamapsitions may be gye(ﬁ'eteat |fr¢eb@r may septieaallyncontain
ad@lﬂ&a@ﬂi‘\ﬁhﬁfa%n EGpiehts WeH %B\gvH'H ﬁ\@rélrf%&g)as“éu?f%@tgnfé"égtbléc acid or

teri ng val ve
lecithin aad 6psqivenis @mathan@lhl’eeswmeﬁ feransations willkganerally be getained in a

aibk AV g Wt ve
carlBh (g qrL iRl A} BOLT ARSI Jeand Hiiding vaive) and fted
intq an attuater pravisied with@ mekthpieemichi al systemis usual I y

1-10m preferably 10 2-5m Particles having a size

above 20m are generally too | arge when inhaled to

Medisamintstfer adrainistratian/yishalatipneiasirabl hevrea copenlied ppiicle size. The
op@g%rﬁ?gh%% S5 fof PR in ﬁ@ %?%HCK Qerrﬁ%' @%II?? 10um, preferably

be size re entlona
2-Spyn. Radictasi l*mingcarmzeratmvd@unmte géneraliy mn largy when mhaled to reach

tneSTREYY 14 AdiopR el bPet b PafloeBial ke pgrpcent o5

prodocekimapbe Bizesemlmeds)ylcaMMenal sneamp leg g dnicryeisatial. [The desired

radyPE P14 ferfrtnd Surh. Ao diiels @ Folna BrareRiy e herites win

be bnystaﬂheo\h’hemha rextipientsuch ais dattosess eaployed, denemlly,| the particle size

of RS Brtlvil Bo R ka0 B eia BEHEREme L e

invéttiocdOWwihen dhenexcigiers s lattoaa it Wilbtypically tlreapreseant eiDilied lactese,

whigBilngt 2ibse Tl 54 B0BR0% BRTES wTThave & WD B ot not ess

thaR A8 Will HA0E aVIMD of fdes M1 Sp@ent s, buffer salts or acid
or alkali to adjust the pH, isotonicity adjusting

agents or anti-oxidants. Solutions for inhalation by

|ntraﬁ§sd| %EI‘&@B MRy beefofatlatedasl aglédusadr a&uaqwou\éaruhfdlés with the
25 addi tion, of agents such as

aodifqpuatiagepsioet a8 dicenng sed bty Salh raeiH ey "2l o aciypt the pH,

isoRAlcityhEjusktigeddents dremtiBRiahte. sterilised by filtration
or heating in an autoclave, or presented as a

non-sterile product. Fornulations for rectal
SolafitAs Tosinhalktich by Rebulfion h%@ﬂfetfedmﬂéted witH RIRCRjubOlis/vemddwith the

he usual 30 carr,,ers, su as coco u
addiiny ek s Such P B o B ImELIE S Ingpm B Aduaing agents or
antﬁtﬁtaﬂoaia%t ey @iyl e $toflise®@ by Aitrafien ocheating i dnis@adihve, of
ual |y i ncl.ude | ozenges conprising the active

bl i
Preﬁﬁ'bt%a éfen SrtPrﬂle Pio9Y8ur ed basi s such as sucrose and
acacia or tragacanth, and pastilles conprising the

Forgp{l,qygw kgr%%ctgtg&'éggtraﬁorg%%& S&ggen?ed as3 g s elptzglstltlorr]y %Ph the usual

carriers such as cocoa butter or polyethylene glycol.

Formulations for topical administration in the mouth, for example buccally or sublingually,
include lozenges comprising the active ingredient in a flavoured basis such as sucrose
and acacia or tragacanth, and pastilles comprising the active ingredient in a basis such as
gelatin and glycerin or sucrose an acacia.
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WO 2004/ 037773 PCT/ EP2003/ 012035 Preferred unit
dosage fornul ati ons are those containing an effective
walo®e/ 03733 herei nbefore recited, or an approprP@r/gpP2003/012035
fraction thereof, of the active ingredient. 5 It
shoul d be understood that in addition to the
i ngredients particularly nentioned above, the '
Préferned| anit odesage fdninglatione: nareothasgy con@ininge ant leffective dose, as
n .
nefiRRip TS b ordiicle actoh IS 1k SRk e
suitable for oral admnistration may |ncI ude .
It %HO%Y@F& 'uﬂ@er@@%@ttr%t %da_ IﬂSn ?cﬁfﬂépng%le%@pmaflﬁpﬁ%%&@h above,
ormulations .aqcor e 1 nvention nmay D€ use
the formuolationraefi this |wenhor®maNnmllmeeotbweaqsantmryeomdmt in the art having
rapeddt ke a ’ X sel e f .
e N R B ncra e B8R} sutable for ora
ad(wwttatl@mw ipclage flavounny agantsve or M3 recept or
ant agoni st), other (32-adrenoreceptor agonists,
antiinfective agents (e.g. antibiotics, antivirals),
The mmwund%ammacemealifﬂmtmﬁ acerding o {fiedewentipn may be used
in %?lhﬂorﬁﬁlﬁﬁﬁm%@a& ar n%’%%'{‘?gg gi.gigdggﬂtsafo?g@ﬂﬁggelected
frogbamanéammatmygg@ts;@n@mqhyelnmﬁgantm rt@@lrarlw aniMie Mz, My/M, or M,
e h t r
rodepfh s ShisbBASh: Pl 1 BRRoRloeBRE CaofHEy aptingactiue goents (e
anﬁblomnsaantanrals) ionhthistamineg. dierinveniém thuspsonides, & a further aspect,

a 80%!% hgt%ﬁ cgnrir%rgmgra ABm cP)Jf foz?rrr\u%n{l &hg ldhgﬁ'ﬁgée% @%I?\rgecbeptable

noreceptor agoni s an ‘an
salhgsoivaté e:rg:hyalnlognail)bfmctlmad)rdeavatuattherep&nggetrmr véth @0e or more

o A A B35 10 SR L P BT gen
(foacmcap‘tpwolae cedicostersil vatan NSAIDY,saol agicbalineygid Lagehi caradther -

acizrasBblol Sghaet, A aniERoLS Semll le's SarpRRIBSREATHT Bpviran. or an
anﬁmﬁtbmlrreed Poferpechatel ommbmate:n’sml:mmn_slmgm |cennpgur:mef m;mmao(l) or a
oty BB 38"t e it el By v
togfei(t)ﬂrtvrahr v(\)/}ttlnexz1 Iatim:tw;bisteroid,ngmda!dli @nt @sfichotiyergie, aadldrian RDE4 inhibitor.
Pref@ied BB eee aishrdsr BBt po o g oMhes eiEFutf gbns”

(he g. lower alkyl esters), or as sol vat es (e.q.

rage [ , Ly

i 3ie3E s, & Pelih sRUPE o R, 2t nbrd B0 BhidiiAPb olfef perapeutic
ingrdthient(s negychd usedi inghetﬁbremof sallts, (eid. laskedkatil reetal o arointisatts or as
acn\é’h dreglgﬁ pgf;gs?b%r pal’éogryg g g*e& ﬁg{&@g % a%lfy'éggt ofs Ioernatss’son'%\/es (e.g.
hydrates) ito fdptimiset Tmleyaetgm tandicm cdtatullity candiorcpig/fsieab chlraetarstics (e.g.
o3 R e BPe iy GBI bBrod vt PR wiEre S e, the
therdpesatic ngeddiertsimay balused ooopticaltygiuee torohs and t hei r

pro-drugs which have anti 35 inflammtory activity.

Exanpl es i nclude nethyl prednisol one, prednisol one,
Suitable anti-inflammatory agents include corticosteroids and NSAIDs.  Suitable

corticosteroids which may be used in combination with the compounds of the invention
are those oral and inhaled corticosteroids and their pro-drugs which have anti-
inflammatory activity. Examples include methyl prednisolone, prednisolone,

dexamethasone, fluticasone propionate, 6a,9a-diﬂuoro—17a-[(2-furanylcarbonyl)oxy]-11[3-
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dexanet hasone, fl uticasone propionate,

6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl )oxy]-1113- 16
wOR020877937773 PCT/ EP2003/ 012035 PCT/EP2003/012035

hydr oxy- 16a- nethyl 3- oxo- androst a- 1, 4-di ene- 17[ 3-car bo

hy%i%;xxggggﬁé/tﬁ)ilé-o u%ri]a‘?ﬁgmtéqyi dlgitgeﬁ% F%rg)lggﬁ %cnﬂl §?I[|grog'n]ethyl ester,
6a§0bdﬂ|ﬂ8dr6-1]1.ﬁ4rydrcﬁ®€|6&%&hylcﬁbhmTu pno@uoayllody androsta-1,4-diene-17p-

caggzﬁrﬁwg Xa(g:lg} S (51%&? tﬁ?ﬂr&%ﬁﬁ%ﬁﬁig 8%1%&%%4 égs%%te eas ers E(‘e g. the

171pfopidnate préSItHrOVt&t ethestm 1, dnbmmam destefl)] ubudbhide, funisolide,

nmonet asone est the furoate es
m‘?’P?tﬁﬁ‘?ﬂemﬂsEﬁﬁ% Eﬂ? g‘goatteoPF'ng FG@C'“°'8P%| acRiofide,, rofleponide,
cudmﬁohmecmttxoaémprm R 0654344 and BT 25 - Feéferred corticosteroids

i Pr eferred corticosteroids .include fluticasone
i prasgne propionate, 6a,9a-diflucro-11B-hydroxy-16a-methyl-17a-[(4-methyl-

1 :ﬁﬁua%reob EéMeﬁ;g)o%}](ﬁowgﬁ&wtaihﬁﬁd@ﬁéhYb chhdtlidié- "et Bgl- s

hi azol e-5- car bonyl ) oxy] 3- oxo- andr ost a- 1, 4- di ene-
ﬂugmmeélml bester oiapd acﬁ%ﬁosdlﬂﬂ¢r9t)1r7ar{(ﬁ~hmnm§ttmﬂya¢m] -11B-hydroxy-16c.-

m«%@*l%%d(% Jrldvq%a 10(%:%—?7& Hérﬁg%lo?car lgg{ayl _é%ﬂorﬂ'&hyl ester, more

prefetablyl - seam-dummrmsVa-[az-féradylemeeﬂmoay]emmmmmmaaaémyl-3-oxo-
ang I u? %“df[%er{?gfgg (farbot{umc acnd S—ﬂBérgIn%[hypleQ{er.

7a- [ (2-furanyl carbonyl) oxy] - 11(3- hydr oxy- 16a- net hyl - 3-

oxo- androsta-1, 4-di ene-17[ 3-carbot hi oic acid .
SU?‘P'?J@%JP@HH@P&%%SP'" ggmeglyeate. %?W'hé?‘ﬁﬂ'@ ehefphpdiesterase
(PDEP rmﬁtiswas”:tt(@g ayIneg, | POR4ittibitdpd @ Pk H EBDES/PDE4S ihﬁ.bators)

Iel.%ptrﬁpﬁ :ggggglgtg?sr ? 'tpﬁ%?ftd?‘t"f??é%/ IeI slyﬂg]ggla?% %@mlbbltotrso tryptase and

ela3Bisa0PRAIbROIS, bet&lxzbintesghﬁ aita M@tamdeaeerso@ﬁeheéde‘ptorl &dnists or
i nhi bit se .inhibjtors,

pt d
anfagPRSlS) (o8t SHAPRFIER o 2An dOAtAb s HEKPE CBNEEIaI o 81 chemokine

anfiigoni8fa} ¢ écg‘ﬁﬁibﬁér’é of @ytakm@aﬁmésm esﬁﬁbwﬁéﬁﬁzsédrerfo%débtdﬁ%gomsts
antagoni sts (e.g. che ant agoni st s)

inclycle; %ﬁ"!‘%ﬁeéo' de- gcﬁﬁdk? r’f@aé%‘ﬂ)hé%'%ta"@h (9-8bPe "’t?( fidphate or the free
ba£é2fo?fﬂ6t@m (£654Y thE f@aaated fenctbrol mbmmeanﬁalaﬁ@tsamhereof
.g. as the xinafoate), salbutanol (e.g. as th
suI phate or the free base), fornoterol (e.gqg. as t he

Ofgéﬁﬂilﬁﬁ fitereEE€RAURI 61Ithé® EOrhséLhwt é’f' fbnﬁnaml o?’féia') $ tabiRon with a
articular interest is he co

phpwgqegte(qsp #r(PDE4) lnmbltpérﬁg,%ﬂnr% RGP E4 Ir?hlbl];OI' The PDE4-

sp@d‘iﬁ@lﬁﬁiﬁﬁdr%bﬁl mtRistsp&idietihel |H\Fénhbr§ flay e e@hyrﬁoﬁfb@und that is known
DE3/ PDE4 i nhi bitor. The PDE4- 25 specific inh

to lﬂ‘é‘@l‘tdhe PREARN2YmE R Mhichy 'SFWYQ{%H{ P%trﬁsn%\\f’ D54 '5’?19““ and which

ar&@ﬁl’?@‘mﬂ lhhiéttorbsndﬁ%%ohﬁ’dé Which ||r{h|5nh@th5’rqﬁém®€é)/6fﬂh@ PDE family
which is discovered to act as a PDE4 inhibitor,

as yell @8 PDie @oneyalivrida preferas tosise a FRYE4 KbiRIsTRIEh \'R/H? EH IC50 ratio

of iaBBiitod. § &t@ﬁateﬁaﬁh@gérdsfthé h@;,&’&& tfhénPle o%gaEyael forrASwhich binds
PDE4. Gener al it.1s preferred to use
rolipFay with & hmaéfi%"tn Sivided l?yd‘;le 'Pae |f<25 th%ﬁOfabwUFh@ ndsgplipram with a

lovdafBAE Forshd ﬁﬂﬁééé% df s Hi€Ei8sdre, rthé bAmBQSfalmtﬁbwwh binds R and

formwhich binds. 30 rolipramwtt

S QIVPOUHLS IPHETIERE STTOIAIoY i owiALIog] HOENG SIY R 4) and
thenbthér farm of this catalytic site which binds rolipram with a high affinity is denominated

the "high affinity” binding site (HPDE 4). This term "HPDE4" should not be confused with
the term "hPDE4" which is used to denote human PDE4.
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low affinity. For the purposes of this disclosure, the

CAMP catalytic site which binds Rand S rolipramwth
w@200am3ESinity i s denom nated the "Il ow af fi ni pgt/EP2003/012035

bi nding site (LPDE 4) and the other formof this

catal ytic site which binds rolipramwth a high

affinity is denomnated the "high affinity" binding
Asinetbod HpDReterminig $Casr ratiopiPomEEt @ionl US neatemte5,998,428 which is

inESROARAE ndfeil in Toh ' orefibite S5 TEua e ol hotdfl (585 also PeT

application YMOFQ8YS 1580 derranranether desasiption plsaid @ssapt out in US
pat ent 5,998,428 which is incorporated herein in full
by reference as though set out herein. See also PCT
Thep prefareed BRERNDDItBS B9 Yse dn this inventione willbe dhogst campainds which
| rred hj 0, o
|§| QRnRaY- th%rsﬂé%fu rE{edet {&d cgrQEéuﬁéﬁn ch&h;:i%ﬁ‘f’éwé\ﬁ}g iftibit cAMP
catalytiet antiyity whbergptbatdnzymatis i the. ferm thed rirsisniglpram with a low affinity,

th?l%gff g%%w‘gatlhlsﬂéfde%gfsf%ﬂrﬁ% aa?@rgt@tl %’é 'Ilir:llé fo' MhlBXméIi‘% form which
bindswreliptamiwith, a hlbbr@‘@ytyr edwneothey wayetos ﬁt?ée éirns eigt thatnthiec preferred

c@ﬁ%@ﬁ&@%lb’hé\fe ah! I@ ergtn%%f hﬂa}t% § ld?%réﬁn Féaa‘PéiE ﬁ{é 2 for the

S rol ramw t er- way
PREACatatytic éOTWBWhIﬁbtblﬁdSerOkmfémeMﬂ‘e@I hlghoafﬁrmtyrﬂj\gdw by tirealGsg for the

t Qefnit0r greater as regards the
foﬁ%b@%r"{dtgt{g% %Bgﬁ&é‘é;ltb\évl ytltg form which binds rolipram
with a high affinity divided by the G50 for the form

A!M?l'fhgprelﬂhé}qéntrd? tHid Et%mié(m dJ] &f?ﬁteﬁgr{ér%\?'iﬂe PBR4hHi oF H%r an ICsq

I hement IS stan one mhere
ratippiationh9.Aiar greaﬁqsssadm ratlgs@therraﬁq of the Igowalug far c@mpetmg with the
. S ai e, t f
bifl g?:ﬁp]m & [‘?Hﬁ@%li’ardbrﬁ rt]c}jténfoﬁﬁfdf?’@% "Jrﬁ%f‘sﬁﬁ% {p%‘? With a high
afﬁrutyaDVﬁbt’rm 1650 z) 2T fomnh,lhltlbg mﬁsPlDEG icplabtic \ﬁpMya)f & fgtnn which binds

he PDE4
@%’lg% ﬁ |r5/4|§1$j sh ?hTSA&lﬁr H%Emdsft 'laﬂér;oltl Sr am
V\Athalowafflnlty usmgl .M 3H -cAWP as the

MR ALE ar R TIpEY GhBiE it phP8E EREAA W LS fan 035,

gréa
anda paiticulbdy Ityosdmempownqsouawlsg haviatig of geeates thfangd dat dfreferred

0. Prefgrre
cobRnd, BTl oA T B e AR e ermrer harggheran-
carbpxylmdubzycbarlaoraethobgy-4-cyano-4 (3-cyclopropylmethoxy-4-

d'fg"o cle:l,l or %F ﬁ@{)y g% c y C g h%d; In 91?&%’-%%4@'5%@9&%10‘&&?]methoxy-4-

dlfmomrﬁethwahmyl)cycielwehdmlb;ﬂ}dseeamoeowmles of compounds which bind

pr%%gehg@&ggﬁéqﬁﬁyaqgﬁtgﬁ d\ﬁjﬁ;ﬁé&tﬁ @g\é%w]n vk an |E§8 Fatid'd? 0.1 or greater.

Other compounds of interest include:

Compounds set out in U.S. patent 5,552,438 issued 03 September, 1996; this patent and
the compounds it discloses are incorporated herein in full by reference. The compound of
particular interest, which is disclosed in U.S. patent 5,652,438, is cis-4-cyéno-4-[3-
(cyclopentyloxy)-4-methoxyphenyl]jcyclohexane-1-carboxylic acid (also known as
cilomalast) and its salts, esters, pro-drugs or physical forms;

18



10

15

20

25

30

35

preferentially to the low affinity binding site and

whi ch have an 1C50 ratio of 0.1 or greater. O her
w@ovpositds of interest include: 30 Conpounds SBCT/BP1003/612035

U S. patent 5,552,438 issued 03 Septenber, 1996; this

AWBL 1158 ARG dénﬂ gﬁr& frfset'aﬁ ﬁtﬁﬁrﬂl@eﬁnt Qpﬁn Med ghem (Sept 6-10,

I ncor por at e erence. The ¢
EchﬂbUf@hir 19981 AbStl RO8; é‘s’iS refer Q!Wel é'°d|2§35%’é)89 Din augfpenzyladenme
de %tﬁr@t ném%éred‘lﬁ%s-éf% ‘(I' %‘24{’8 [ﬂ%m Chmscuence and Schering-

cycl opentyl oxy) -4-neth cl ohexane car

Plough; a@i bler(zawgaem\/ﬁp% Inggqtqmqeag gd a@sd Q|1191%a¢HDs1687)§37) and

853 T SR e 4yt e
K-34idioge Kyowa Hakkei|V-11294A fremcNann (Lopdelisivibe). €hain Euwdiasp J [Annu

iy SO 1998 ol 8P e Mo oy

rofiusmilashi(€ASNEderence NondBRA)1-338h 40 2 rRihalazinanes (WEIIEK 7505, the

SZLLg’@nt | ?“"“"&2? (%llr o?%° E%D 16 78%&%% R%r?g@? Qoﬁ thafentrine,
(-Hpri(4aiR™, 10bShePrethaxyt @ &4 .das pb—&exwdm gmedta-dy Kyowa

m%fﬁ%g&iog: [%ir%ﬁﬁ ?’ﬁgﬁn-G H-NAN- &Ts%P?dﬁéB@ﬁzdﬁ%é‘o vrhYch1 IL9%A mixed

An
Paﬁﬁﬁaoée.r-nrmm Whigh s beor Geamms AP Shad By b Ek-Guiden, now
Alt§§é' % %@3 2unﬁ@§tdeeglggl$ﬂe t bS/ONn'ﬂFHIIlFﬂ%&esQ 56\%&9%0%65 from

and a pthal azi none
Vemajlél @%Tﬂéodiawheo‘ﬁﬁ'Y@(UhE#bH& etrdtof Ba@m&s@' byp Ther,1998, 284(1):
16 ;%faﬁa from Byk- Gul den; Pumafentrine, 10
%-' - 4aR*, 10bS*) - 9- et hoxy- 1,2,3,4,4a, |
b- hexahydr o- 8- net hoxy- 2

OthE! %QSBZ ‘P{[ﬁ-ﬁ lafd "ARBY hP’bE@inéir %ﬂlbl%@" fchge IO{H&QX | Bsted in

enzam d is a mxed bi tor
wqam&% tfpﬁ @W%ﬁe afrwhichis| hesemydnfaﬁpqr?tes;hwéqrqa@ﬁ now
Al tana; arofylline under devel opnent by
Almrall-Prodesfarm; VM554/UVb65 from Vernalis; or
SU’@WQOW"FB‘PJE‘BEQ'QS@B%FEuafeFih‘Pﬁe rmpgngg thaj %mswaetégor&tp at the

mu-EQSﬂ_‘lmé 9@&pto@ 8|ﬂgﬂaﬁlculal %&ﬁ?&mp%[lﬁds-r@ﬁ@ﬁ areoahéboﬁi@t%%f the& M, and

and m xe i nhibitors include”t
M2I "e§?lét8"5'1 nEXW§W1@9WU"@%@CW§dP%§W@'Q§f OfMP&?"?@o“na plants as

I||Ug@£l%9yb* NRET IKRE adfe diréPind, 5 &IpBRFAne, ZRormatrdpiY, Ehyoscyamine; these
anti chol i nergic agents are those conpounds that act as

CORRPHRsN Akt Rorgally gAmMinigiered 3 A Sate bRIpY dertiafynapiesi clhese drugs,
pahiéefaﬁ FRTDAURARS, e ‘?éhcﬁ{/ %va%@%%t mﬁréertd?%ommeaasi sources or _.

receptors Exenpl ary” conpounds i ncl ude the
Ca’éPRé‘I‘Qﬂedg P&PaFWeeriEI"?eéﬁiBrﬁrp@ti)Y'antPéN"as illustrated by

Atr‘oBﬁﬁe' '5R§-59f556é 6PQABQS1-§@@R§A@@WL§ for®MBir65iRé BBifate - CAS-5908-
99- 6y %?rgplﬁcran oglge CAS-4438 22-6 or its HCl salt - CAS-4574-60-1 and methylatropine
nitrate - CAS-52-88-0.

Homatropine - CAS-87-00-3, hydrobromide salt - CAS-51-56-9, methylbromide salt -
CAS-80-49-9.

Hyoscyamine (d, /) - CAS-101-31-5, hydrobromide salt - CAS-306-03-6 and sulfate salt -
CAS-6835-16-1.

Scopolamine - CAS-51-34-3, hydrobromide salt - CAS-6533-68-2, methylbromide salt-

CAS-15541-9.
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conmpounds are normally adm nistered as a salt, being
tertiary am nes. These drugs, 25 particularly the salt
wo ecoaw377as e readi ly avail able froma nunber of PCT/EP2003/012035

conmercial sources or--.. can be nmade or prepared
I
P%Aé%@d é_rfélgﬁogﬁgf Ci@él@dé’ ??‘atrobﬁm’("&é 9 ra:)éh t@@ B?d?ﬁ) d’e) g?Irdour?ldﬁre the name

'Atsgrienh taxitropuns (6,908s tlgq;bg)mlg@} tietrepitmgdeg. as the bromide) (CAS-
1 3@Q§4-44@3|§ %&oﬁﬁtef&s? a%e‘?@rﬁhe‘lm%@Aéfﬁﬁéﬂo E)rc%aﬂthehne bromide

'atropl ne nit mat r o
(CA %47'9D03'BS°“I6?9@|90WPM Beoraide tor- Vaipig 30 (6459 80- 02) clidinium

erﬁﬁd@f(gi%%%déAés’&%s '62%3:3?)9rr6l%te9(Rdﬂ3fﬂﬁcl¥Q§Pog§mﬁj@'iodiae (CAS-71-

CAS-1 dr obrom de" sal -

8158), fraerenselpte brom@ 6455 patent 2, ¥ &HB).alfidiexethyl chloride (Pathilone,

cﬁnée\?ﬁssﬁh?grr)f nms’g&%b?:&&ﬂh{j%étﬁgl%ulfat%ﬁ5@v@)§zo%g ) See also

cyciapetpiatsy 3/ bidpechiprider e (EABRB7ArA% Dhol Irerieanide i (eASdS08-75-4),
trih@EBhERBN UMh{Gobhloftfe T NEARL Y- dﬁk) Selré’nz'é%%f gbﬁsma -97-1),

Atroverit, oxitropium (e. as t brom de)
telenaentasi(GASDSE0 B H) HEBR ohftie MelGeiragsseo snds he) compounds
dihSRAH WO B6L98B, RE %150[&5:'&3679\}?#%' i§l ﬁe(e%ﬁrc'é?pof‘ﬁe@)y reference.

propant hel i ne brom de (CA 9), " ani sotropine

nmet hyl brom de or Val pin 50 (CAS— 80 50-2), clidinium
s&taBreomtﬂ%térﬁaa@g fidd refdred3boRs ﬁ%re%)egto? %ﬁtégbmlsas fhclude any one or

(Robi nul'), 1 sopropam de iodide
mw@p@fntbmwre%ﬁn@eows émowat\@mh inhilgt) H,-resgplors, and are safe for

O\'P' QeXRH B revBisid, Q%n{peﬂﬁ\)é' |hﬁiBﬁorls dfhwe ﬁhﬁgct%ﬁ 04)mstam|ne with

exocc:|umrreth fate (Tr
1g@§e@{pn§o W@@jg%@f g]egg @W@mms@jy ,ﬁ@é generatlon antagomsts have a

corEEFuchFE Owiieh dan bd FepRéseABddSy th&fowrgForffidt) -
tri hexyphenl dyl hydrochl ori de (CAS-144-11-6),

pi renzepi ne (CAS-29868-97-1), 10 tel enzepi ne

(CAS- 80880-90-9), AF-DX Arl16, or nethoctram ne, and the
conmpounds di sclosed in 1/04118] the discl osure of
whi ch is hereby incor porat(edxb*yC etbnce. Suitable
anti hi stam nes (al so refaefred td H,\r ecept or

ant agoni sts) include any one or nore of the numerous
ant agoni sts known which inhibit H -receptors, and are

Trﬁs’ibenéréﬁzeﬂj%tmum rét#esentd thred Wdes\tﬁfrmtlhlst%muﬁémmietéllyvai/allable
i nhi bitors of the i.nteracti

RPN, o Brene iR oy a1, S BYaPhgSe *Pnfdbfar aner fs pgeration
arﬁlhrstﬁmlw&fcmﬁe QthosB WABANGzB1I Be dharaetetized @isebaetuat Plperizine and

phenot%lazmes téeeccrme égnse?a ¥o(remdankf onls?s W%ICh are r%n sednyng, ha'\% a similar
structure-activity relationship in that they retain the core ethylene group (the alkylamines)
or mimic the tertiary amine group with piperizine or piperidine. Exemplary antagonists are
as follows:

Ethanolamines:  carbinoxamine maleate, clemastine fumarate, diphenylhydramine
hydrochloride, and dimenhydrinate.

Ethylenediamines: pyrilamine amleate, tripelennamine HCI, and tripelennamine citrate.
Alkylamines: chloropheniramine and its salts such as the maleate salt, and acrivastine.
Piperazines: hydroxyzine HCI, hydroxyzine pamoate, cyclizine HCI, cyclizine lactate,

meclizine HCI, and cetirizine HCI.
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I X-C-CN Are 20 This generalized structure represents
three types of antihistam nes generally avail abl e:

weedangi7ai nes, et hyl enedi am nes, and al kyl am PEFEP1003/012035
addition, other first generation antihistam nes

Pib&dintde. Aaeﬁ@zovmmcs@d&uh@ HOhabAtAERd 6?113 AesOASEASY analogue,

pi perizine and henot hi azi nes. Second generati on
afﬁ'n‘ﬁﬁ@'@ﬁﬁ":ﬁ and fmxetanading hyaiechlofide Phgnothar Bharmareytically aceeptable
sgRtructure-activity relationship in that they retain
the core et hl)él ene group (the alkylamnes). or mmc

Aqeﬁa@ti@%,twg@cp Heg pﬁey@tr @ﬁﬂgh% Hh re?ﬁeﬁg)ﬁagtqgg)n@; which may be used in

coﬁib‘ﬂ%’t:bﬁ‘vﬂﬁalﬁ?@ﬂﬂhfﬁ't&r ant agom sts are as follows:
Et hanol am nes: car bi noxani ne nmal eate, cl enastine

Exampigsf drefaired anty Dislpaingsi 'P@udanBem"@vq ?nd logataine.
d| msnhydrl nate. 30 Ethyl enedi am nes: pyril am ne
nl eate, tripelennam ne HCl, and tripel ennam ne
T”t?l ipyeqtian thug REQYigES: fea furtRm %?R?ﬁh &rfiombipatien £AerPrisiag 3 gpmgound of

foﬁr\{ﬂﬁ‘ ®Sotf iR r@l E%r%rﬁéééutlcéllydaéﬁp'téﬁ@téaﬂesolvate or physiologically
Pi perazi nes: droxyzi ne éEr oxyzi ne Eama e,

furgfionslzderivalivs e Dasther Wik oaP ibitery | Reefetebly, theinvention
pré\ﬂ@ésr hZdonsbirdton c&hphEing 0@%@%&]763 of %W“EHC?Q)%D &%aceutlcally

peridi nes: Astem zol e, | evacabastine | or at adi ne

acggpt,alplg lls salvalg B olagigally dencliong] derivativen terant tegateer with a

préfered enpoEse RNBRGIChhT | dtacAted®NPleRShabdlar Mege Ut ¢is.aldydino-4-[3-
acceptable salt. Azel astine hydrochloride is yet

(cygippentyjoxy)-4 mwweheryﬂwwﬁr%&e lspoig@cide used in 5
conbi nation with a PDE4 inhibitor. Exanples of

preferred anti-histan nes incl ude net hapyri | ene and
Thedryaniien thus Prewidgsy e iurtBer agpgst arcemba@on cAMArising @ gampound of

for%ﬁﬂ’&cﬂ) oP (BPa Q%Haﬁﬁa@é@iﬁ'@éllyshé&p?at}l@@ﬁ@u@slvﬂﬁ or physiologically
formul a or a pharmaceutically acceptable

funglippal GuIVpAS AT PEHERL MR of |GpriCoBralh L« GTAFRDY: the invention

pré\ddsV atdonsbitdiien admprisieigthesmpblnd af RiARdIal (Msy Br' bqsnarmaceut.cauy
Preferably, the inventlon i des a conbi n
ace%lplp Sﬁql{g sg}v%tsngMalo[ﬂglcp& gq“cgo?qldjenggtlvg thereof together with a

pr&@ﬁé@%ﬁ%ét@ﬂind ¥s dsefiddehbRinaBble, &8 Htl@séte propionate, 6a,9a-
physi ol ogi cal ﬂ%ilef unctional derivative thereof together

dlﬂM0fQ11 B-hystrexyetGoemetp=l7 o-H st xthiazetecd-rarbanyl)oxy]-3-oxo-
anFl B DA U rahBE o) SRrielon st and S dfugrgy e 1
furanglcarbomlyl)oxy]-11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p- carbothlom

acid S-fluoromethyl ester.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or (la) or a pharmaceutically acceptable salt, solvate or physiologically
functional derivative thereof together with an anticholinergic. Preferably, the invention
provides a combination comprising a compound of formula (la) or a pharmaceutically
acceptable salt, solvate or physiologically functional derivative thereof together with a
preferred anticholinergic as described hereinabove, e.g. ipratropium, oxitropium or

tiotropium
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15 The invention thus provides, in a further aspect, a
conbi nation conprising a conpound of fornmula (I) or

wQ@ b@y/081778 phar maceutical ly acceptabl e salt, sSPCTAP®O®012035
physi ol ogically functional derivative thereof

The QgRhieH tHNsthO\ﬁd&OHé fPhERIPett, aloribfia8bh }Sombhﬁng a compound of

i nventi on ;)r ovi des a conbi nati on corrprl S ng
forawidodner §8) fa5r arharmacgutically sagnentablee satt éalwty o physiologically

furﬁ:ﬁ&r‘i‘é?t@éﬂvgtw‘@ltﬁereﬁoﬂo&é{hér With pé}yﬁinﬁh@ﬁhﬁr?é | wrefera9y,| PRanvention
derivative thereof together with a preferred

providies| & SOMbinaAtian £LOMPESIAG | & BRI ﬁfa(S’WH'a da)qor a pharmaceutically
acéédﬁﬁl&%%ﬁn%l%tgmr%@%ﬁl gﬁﬁuﬁﬂmctlonal derivative thereof togfther with a
| uoro-11(3 droxy-16a-net hyl -17a-[ (4-net hyl -1
pref@rm anthistarrie @ﬂdﬁéaqbpdéte&mbo e.
androsta-1, 4-di ene-17(3-carbothioic acid

S-fluoronethyl ester and 6a,9a-di fluoro-1 7a-[(2-
The inveRtien: ks BreMidesoitA mmer@pﬁgda combination comprising a compound of

forFrPﬂéy (I} 66 (18f Rl a %&ﬁﬁa%ﬂcdll? Sécﬁ:e%taﬁred shign %IH& 3o1C Bhysiologically

rbothioic 25 acid S-fluoromethyl ester. The inventlon
functienal p?‘?ﬂ)’laH\‘;% thergoh tPQﬁtF‘PfeW'tBsﬁeE’PE"’a W&'BF néftd éh corticosteroid.

Pré&fefBlyl e BventoReurdss 8fcombbtioH Sorhprisiy a(Combo@Rd 8f formula (la)
phar maceutjcally acceptable salt, solvate or

or $hpBamIasgHtically yaCC‘FRIﬂ'E'?l HitaIsolyate; 9aPhysiolpgigallyofunctional derivative
thér&g%g{mer\wm Brafeiidldi sl faRfiieSartd a PrefdridcP&irticostedfdid as described
i nvention 30 provides a conbination conprising a
EiApeYd of fornula (la) or a phar maceutical | y
accept abl e salt, solvate or physiologically functional
derivative thereof together with a preferred.

ThaiiveetiRs] thHe PERvidessin AfLEPeAsAeHe? EPRAIKEYRN cmpyising a compound of

formﬂfaayl Ot HE) oPXd phafhabBufically tdcebpableUBalR Lsdate or_ physiologically
2004/ 037773 PCT/ 2003/ 012035 The invention

t hu
forghaAl Hegvaig Iersl; P Bibe an ARUGRNRING GAd 3 PDE-4 inhibitor

PréteEBlyl HeNvention MHreides @Eomsuﬁamﬂ domprisingPa cohmPbud offormula (la)
phar maceutjcally acceptable sa t, solvate

or ;?h?%?fﬂ’fa&@i"tcél"l( yACCRRIARIE | Sita SOMMRIR; 9raphyRiol ?@f%ﬁt‘)"é!o?”"‘:t'ona' derivative

ther@ g efofethetViviith anpraftiedi PDEA iRKibitd?r 8@ IR Ipreferréd @nticholinergic as
i nvenfion provides a conbination conprising a

de3RpD DREINFPO¥Sr nul a (1a) or a pharnmaceutically 5
acceptabl e salt, solvate or physiologically functional

derivative thereof oget her with refe .
The gempinations reterred tg é&%‘?ﬁ Hay W@eieﬁﬁxbegerewn{sdqumm & form of
a phartnaeeatdall eBrmulBtich falrhﬁt thil% PRAGTdceutical Ofskhiatioren compnsmg a

coerllggr A ngeraf%gﬁ %B‘Z%J@QE{?‘SBW@ ggﬁﬁysmlgg F@'&t %;(cgpl)able dlluent or carrier

reppdieht & et aspact oftfle fnveationonal derivative ther eof
together with a PDE4 inhibitor and a corticosteroid.

Preferably, the invention provides a conbination

Thé HaviduRl BEMBow ISP E0ch BdmBbinationk andy 199 adMnistered either sequentially
phar maceu i cal I@ga}racce sol y

or ﬁwgtpagw el p Agc? %ﬁgtlplr?%filp}mggqchgtlcaﬁ ei‘ormulatlons Appropriate

doses of known therapeutic agents will be readily appreciated by those skilled in the art.

According to a further aspect of the invention, there is provided a process for preparing a
compound of formula (1) or (la) or a salt, solvate, or physiologically functional derivative
thereof which comprises a process as defined below followed by the following steps in
any order:
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thereof together with a preferred antihistam ne and a
preferred corticosteroid as described hereinabove. 15
wab@d4iogent i on t hus provides, in a further aspeCI/EP®03/012035

conbi nation conprising a conpound of forrmula (1) or

(la) or ' alt, solvate or

physi ol égl %Fgﬁqﬁﬁﬁéﬁ%% &gfeé??ﬁ at i \Slgét her eof _

t oget herliiwiaptional sgpariatieroef aneengintioraerdram Roaixture of enantiomers;

I nhi bi t og: e it )Y i p }QE%T ;
conbi nagmjr? p@%ﬁ%ﬁdg%éwg gg%guﬁcﬁ'ﬁ%@ﬁg o?ﬁﬁfa 39 tSOa different
or a phar meeswmousdlof joraulse(bk ed| aon¥ersion of ¢ oemeound wherein R' s
physi ol ogi d L GHAE i yatd et ;

t oget her WI'CStEHf% té {)F@?‘g?r ed1 %%E@ F?in?ﬁ ElétRordF%(g&g’ or conversion of a
preferred aompotod whersi B' isSORfdte @rdopmeund waereimBlis SO-R®;

The conb I d >0l enl
or esent & {RHBT GoRVGrHRR Y bty IEreh B 1 ERinY ctfoalkeny
f or mul at i orfo arrempeyrd phealeireR eigpresantsicyelnalkylt ¢d by hydrogenation;
conpri sifdg i i
W th & SR PpEaeORHbRE B8 pRELNES ErsFaldiiE o tovate,
repr esent @f phystolegicaliy fywctiongt deriyativenthereof.on. The
i ndi vi dual conpounds of such conbi nati ons nay be
adm ni stered either sequenti al | 30 or sinultaneously

Ini enes geraralt erogesa:éa)bianwmdn@fcémleaﬂl) poflaul may dgsobtained by

[ i ts will be
R o ot Ak R QRS PR
According to a further aspect of the invention, there
is provided a process for preparing a conpound of
formula (1) or (la) or a salt, solvate, or
physi ol ogical |y functional derivative ¥ t hereof which
conprises a process as defined bel ow f d by the

foll owgng steps L n order: 22 WO 037773
PCT/ E\gfmiﬁ*dﬁ'?ﬂg? CR('%%’&W Bnai(ChAno any
protectingygmoups; (ii) optional sepa on of an
enantioner froma mxture of enanti omery; (iii)
optional conversion of one conpound of formula (1) b
a different conmpound of forrmula (1) eg. conversion of
a conpound wherein R is 5 SR6 to a conpound wherein

orR salsor$dRGait® thet@tRavherein RYIRPER3j Rt RIf na andrparenas defined for the
wher ei, n i,s ,SORE t @ conpound wherein IS .S02R6, 20

ooty B PORUF (EghUak & Diepreat T AFelpeef 1ol Ar and R

andeRA aseshch ndepenakekiyngither hpdragem bpa pnstestingr groap, RSovided that the

corrne o[:r?g SPro?mLﬁX ?Ill )oc%lnt(aYAs’ at ?ega'st nge Ip?r%PercRrggegr%Bb;o n

Optionally protected forms of the preferred groups Ar rhay be selected from:
22 N
RZZO/D/ R Oj@/ HCONHD/ Rzzo/jl/\j/
R0 R®0 RZ0 R®0”™ N
(ia) (iia) (iiia) (iva)
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(v) optional conversion of the product to a
correspondi ng salt, solvate, 10 or physiologically
wo mvadnal derivative thereof. I n one general POT/BEESF012035
(a), a conpound of fornula (1) or (la), may be
obt ai ned by deprotection of a protect ed |nter medi at e,

for or mRZ0( |
HCH2 )ym O (
or sol vate eof

n are sodefrned for the conpound of forrrula (I) or

(I a), R19 r(eegr esents an ogigjonal 'y profijggfed form of (ya)
; and R20° 20 and R21 are each independently either

hydrogen or a protecting group, provided that the

conmpound of formula (I1) contains at |east one

protecting group. Optionally protected forns of the

preferred groups Ar may be selected from 25 R220

: H1 \ RP NsdR220 / R23QN§®;11) (iia) (FRra

04f 037973 _RCTLEP2003/0420358° R220 |

\ 8230 R220 R230

HCONH |
(iiiaRHova .
R22 F OR 23 (va) (VRay (viia) (viitia) 5 H2N C C or®
R220 | /

(va) (via) (viia) (viiia)
H,N cl cl
X
22
NH, R%0 H, H,N
Cl CF,
(ixa) (xa) (xia) (xiia)
o ﬁ
(P-CHICH,CRQ (CHINCON_ X—s
HN
OﬁC6H4(p-CH3) o‘:[r\r(cr-rs)2 R20
o) o}
(xiiia) (xiva) (xva)
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NH2 R220 H2 H2ZN CI CF3 (ixa) (xa) (xia) (xiia) 00
-CH3)C8H 411~ (11 (p CH3)2N O S I~rHN3/ O

wEd4Opr7aH3) O N(CH3)2 R220 0 O (xiiia) (xiva)PCRERI03/012035
24 WD 2004/ 037773 PCT/ EP2003/012035 0 O 11~ 0=S 0 HN
HN / RZZN :2i R22 0 (xvia) (xviia) (xviiia) OOCH3 CH3
HN F 8220 R220 R 22 O (xixa) (xxa) (xxia) 5 wherein
R22 and R23 are each independently ei t her hydrogen or
a protegting group ¢proyrded that at |gpst one of R22
and R23 T a“protectin grgup, and t heg t line in

(xvi a) es-an -opt | ona%zzoub e bond. It
bt ain a [ @
Na-

will be app it ed t hat
formul a 3 this and other 10 prg bes
descri b&d%herein, RI® rcbpresents the structure (ia)

above. Suitable prot ecting groups may be any .
conventional protecting group such as those descri bed
in "Protecty Groups in, O.gani c Synthesis" b

Theodor a W@Eagne and Pe(’%’n“gfl (xvma

F;©/
R%20 RZ0

(xixa) (xxa) (xxia)

wherein R* and R® are each independently either hydrogen or a protecting group
provided that at least one of R? and R% is a protecting group,and the dotted line in (xvia)
and (xixa) denotes an optional double bond.

It will be appreciated that to obtain a compound of formula (la) in this and the other
processes described herein, R" represents the structure (ia) above.

Suitable protecting groups may be any conventional protecting group such as those
described in “Protective Groups in Organic Synthesis” by Theodora W Greene and Peter
G M Wuts, 3rd edition (John Wiley & Sons, 1999). Examples of suitable hydroxyl
protecting groups represented by R and R? are esters such as acetate ester, aralkyl
groups such as benzyl, diphenylmethyl, or triphenylmethyl, and tetrahydropyranyl.
Examples of suitable amino protecting groups represented by R® include benzyl, a-
methylbenzyl, diphenyimethyl, triphenylmethyl, benzyloxycarbonyl, tert—butoxycarbonyl
and acyl groups such as trichloroacetyl or trifluoroacetyl.
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G MWits, 3rd edition (John Wley & Sons, 1999).

Exanpl es of suitable hydroxyl 15 protecting groups
wo epu@sEnt ed by R22 and R23 are esters such asPer/@Pan®012035

ester, aral kyl groups such as benzyl, diphenyl nethyl,

it d L At \ y S :

w8t BEESEN b BRI, SEV 80 o SEARRY g
intlnde otthognnay ptoteqﬁon métgrqupbenm combqumda;df fiartriiel (11) to facilitate the
se'iédtlpgeremo@tgﬁ’ %@9@’ IPZEN&%F%%R& 'of anotheﬁ thus enabling selective

tert-butoxycar
fun¢tiooallsatlgra@éa ysingbar aminpfdr lbmlro&d émrydtlon zaarwame the —CH(OH) group

/_%.@%@5 p
m%@gé o%Z%{%gggigﬁﬁé’ %’é Y g@?‘g\’\fgg éaxo @UQ hﬁaﬁfqﬂgllyl group such
aqotnewlsﬂylng\ persomp skikedyin theeftwdiealso taippreoiade ofven beddonal protection
id r I
silochr PRt bV ol RBHEIRedle 58 BBk el ih IbBtorn W, Grgene (seo
abhovelsence of another, thus enabling selective
functionalisation of a single am no or hydroxyl
function. For exanple, the -CH(OH) group 5 may be
Ther deprgtastion o pield ex cenpagnd: cHERELIuSE) my, (I4)omagxbereffected using
i al k j g t Bl gd v
cogﬁrftiogél ?élﬁﬁhthééesar ?ﬂyﬁ TW%P%%\BIE 1i/\}'h'eﬁl Ig . eﬁgf heJnd/cA ReGS U aralkyl
groun. Hoiganay be cleawed |bwmyd@9emlms Hstheamasdarwbl of @ynetal catalyst (e.g.
[ ans as described in Theodora W G eene
pa %Mﬁ@gb%?%oaﬁio The deprotection to yield a conpound
of formula (1) or (la) may be effected u3| ng

Wﬁéghegénd(??or 24§ &'ﬂ%h%‘& -W 3 n‘ra rbeeef nlﬁa?c@ls%z@nder acidic

O 1s an up,
copitionse dAey) grgmsagerﬁewgd sy ﬂ% mlae ber rewnee by)ﬂ\ydroiwisafor example

wnﬁmaafﬁé%sséﬁﬁ%lsgoglg{?ﬂ d }dggbfgﬂforﬁfsﬁmbé tncﬁ@ ‘}Q@F&Z\E,%QO'B" may be
remgrd by siedugtiaie with,c fQI | exampin dzing amgl. amm agd.oupher deprotectlon
mdtRBISRESbE foud iTFRodlRYa WeeRADYERL dbe, Oy dr ol ysts, for

exanpl e a base such as s droxi de, or a
group such as trichl oroet hoxycarbonyl may be renoved

In Q%aﬁﬁ:@%? Eh%Hdl‘Me}\hof Jr&gesﬁ(y@mhgn Aé*éﬂ?%s%ﬂg éaﬁ%%w chg.lre/\;i)

epr ot ect| on ora
egGR® i fornylse(la Rieand RG® may éoqe&nanemeaenteammmmgwp as in the

Qﬁﬁféff()ﬁ-)'| represents a group of structure
co?lb , asu?W$orwl a (la), R22 and R23 nay t oget her

represent a protecting group as in the conpound of
f@mulgei | 11). R4 OCH2 R2 RI 2
R "
R*® 0
o CHCH,NR™CR'R*(CH,) ,— O —(CH,);

OR21
LB ()

or a salt or solvate thereof, wherein R', R? R, R* R% R®, R¥, m, and n are as defined
for the compound of formula (1) R* and R® are independently selected from hydrogen,
Cisalkyl, or aryl or R* and R® together form a Cs alkyl group. In a preferred aspect,
both R* and R% are methyl.
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2s RO i HCH2ZNR20CRARS5(CH2) m O- (CH2)" OR21 R3 (I111)

25 or a salt or solvate thereof, wherein R, R2, R3,
W®R400485777820, R21, m and n.are as defined forPCT/BB2003/012035

compound of forrmula (1) R24 and R25 are independently
Aéghssﬁrﬁ)doff fBﬁ’ﬁQIQYIm %&% comer@.%' ¥ conPounboF fdulEed drolysis

t oget he orma Kyl group. In a preferre

withsgilite aquegngs geidhforexample qqggc agi on@yqﬁwhlor@@omn a suitable solvent
orWﬁ’ér%ﬁZt%?%ﬁtBﬁTﬁ %PZQ&}{(@ 1P&rarpi€ %mendn te El%%gﬂrﬂeaof a catalyst

e converted to a conpound f or mul acis
squasOapsa@d (fmrterxamnlqjtf@lugqa%&n!@n@ca@d) Pbra sxlhnplca as pyndmlum
to?ﬁﬁ&}é’trﬁfr‘ngl &relef%fgd)@mpefdtlﬁeac' d in a suitabl e sol vent

by transketalisation in an al cohol, for exanple
et hanol, in the presence of a catal yst such as an

It ?glbgﬁ(éﬁre&%égﬁhﬁ thteoﬂ)r%?e'&ﬁ bmg'ﬁ”aﬁm)R@ranﬂ ﬁal Gncluc?lng the

di ni um tOS at eé t normal or el evat

cyptmgeﬁrate\gF iag grqumiqrme@éWaBprmd eds tdeRictachin formula (ill) may be
reﬁ{o%@fﬁtd $1Hg18 'sRIPRST sgagentugﬁ’ﬁ T@&eé@éﬂ oﬂ%ﬂ-m(wméﬂ Fg%'téggné BRups are

cycli sed protectlng group formed

regoped willdn partdgeend dpqn the natyes ofsaid %/@Hﬁﬁ/é@fj Vil be readily|apparent to
thé lsRifled WoRkeR U piérbalblyY whER RPLRE 'F!g‘"eto@[aﬂ‘ﬁf' fdrﬁ‘\ Pdié'btlng roup as in

protecting groups are 10 renoved w | art depeh
fouwd@] (HIh&hin piiectingrareun is Maypd t%gﬁﬂﬁ%w'th w P@éﬁﬁtmg group on the
cﬁ&ﬂ@)frﬁéléte/tfauo\k&?byﬂ@nhd@ﬂow ker. Preferably, when R22
ogether Torma protecting group as in
formula (111) this protecting group is renoved

cérﬁgﬁhagrof%muémm)psrfat FF)tWH&eW R@parWR@*h@ rééaﬁtqudrogen may be
nol et wed by renoval Corrpoun s of

Pfﬁ@?fﬁﬁhﬁa@ the F?"%ﬁi’@n("l‘ﬁ P?"‘Rﬂ‘é?dé?frﬁor@’dﬁ Q\ﬁ)zl R21 represent
hydrogen nay be prepared fromthe correspondi ng
conpound of formula (1V): ORR CRAR5- (CH -O(CH)

R19 2m 2n R3 20 2
o] D
)\/N\ 45 —_— _.

R19

R’ (V)

or a salt or solvate thereof, wherein R, R%, R%, R*, R%, R"®, m, and n are as defined for the

compound of formula (Il) or (lil).

The conversion of a compound of formula (IV) to a compound of formula (Il) or (lll) may
be effected by treatment with a base, for example a non-aqueous base, such as
potassium trimethylsilanolate, or an aqueous base such as aqueous sodium hydroxide, in

a suitable solvent such as tetrahydrofuran.

Compounds of formula (IV) wherein R' represents a group SR® may be prepared from the

corresponding compound of formula (V).
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or a salt or solvate thereof, wherein Rl, R2, R3, R4,

R5, R19, m and n are as defined for the conpound of
wo eoomBE7311) or (111). The conversion of a coP@EDEPZH0E12035

formula (1V) to a compound of formula (1) or (I11)

may 25 be effered by treatment with a base, for

exanpl e ueous base, such as potg@ssi um

trinmet hWIate or an aqueous base |[such as

agueous s Qxide, in a suitalhld 54 vent such

as t et gy drof ur ﬁIRCéﬁ‘ﬁdun& —dEHo V) wherein

represents a group SR6 may be prep fromthe 30

correspondl ng conpound of fornula (V):

2004/ 037773 PCT/ EP2003/ 012035 O O --f

-O(CH RI9 ( 2m2)n 3 M wherein R2 R3, R4, R5, R19,

and,n_are as dgfined for forml S’IJ) and L is a, )

W'P%ﬁ% l% gr%uﬁz Ror Me 28 %reaasngﬁf@eg ¥ B'm'@ﬁr(@‘ @i b)is/a leaving
grb@sldor exanip¥e & AAIGIGréUD, garbiaraw:.@mound R6SH in the

presence of 1,1 bis-(di phenyl phosphine) ferrocene,

tris(di benzylidene acetone) di-palladium
byI\lréa%hbwlvnw éctidmboﬂﬁ@@{w .raltheobgs%eh@e obaSﬁ bweatpheﬁyl phosphlne)

trieth m ne. The sul pr oduct |n|5 obtalne
fefrpesner %\s&'qeé‘éﬁ'tdieaﬁ aﬁ%*?"‘?)fd' pal@ﬂ%d Npget X‘PHF idimong agd ga organic
ba‘s@%u@lﬁ? Y3 ﬁﬁﬂ@lﬁiﬁlﬁ@ Q’ﬁ%@lﬂﬂé’ pﬁ?fduéﬂﬁnﬂbﬂyﬂ)bﬁél?@d ﬂﬁﬂrtﬁi's Weé%lion may if

presen ro Oxi dati on may bhe car

deéﬁ? ﬁ:@ ﬂ’@d'é%ixi%rggﬁ o?uF‘SI CQH&SBP%‘?'P%COE'QEH‘R% of ﬁ?ff"“&é%l"@"efem R’

repREEME P GFILPISORE. lcrxmtuawrhésbbé capledenit, ug‘rfg c&%ﬁ'ﬁ&rﬂ%l oxidising
an al cohol {séuch as ethanol, o era

I a
L fAr Example-RoR]um BBk FopSulahley g?'ﬁe'ﬁ g’ﬂ P%%(BP'@ an alcohol such
as_S@dhtiﬁcSIt or Sl-tfél?acﬁ@ fo @kérﬁplenﬁfeha@ﬁ@ropérbdm&ew.rpers@natd@ solvent

suci e debloramebt o REICTDREHa ¢ P weegsmag. a8l aci.

as a mxture of di astereoi soners. These may be

ted b | t hods,.  f
Wgﬁr[i) aFg,a ﬁ%pg{: %I%Bhvoggqﬂ{ﬁ? @%Cﬁnltllag? rtp_ﬁ%)ﬁc%n;)ned as a mlxture of
d.ﬁtér@bi@amerselnhetsb endylbePuparates by ednvedtiond AR, for example using

chﬂg (ce:ﬁrtpl V qg%g;l?r&, %ggh gqfsstpﬁgal q—é@éﬁf rﬁl emar!tiv(élyf 81 IpXoxn;]es can be

prepared selectively in one of the diastereomeric forms by the use of a chiral oxidising

agent.

A compound of formula (IV) wherein R represents SO,R® may be prepared by oxidation
of a corresponding compound of formula (IV) wherein R' represents SOR® or SR® by
reaction with a peracid, for example metachloroperbenzoic acid. When a sulfide (ie R'
represents SR®) is employed as the starting material, the peracid should be used in
excess, to ensure complete oxidation. A sulphoxide starting material may conveniently be

employed as a mixture of diastereoisomers.

It will be appreciated by those skilled in the art that whilst it is possible to react a
compound of formula (V) with a compound R®SH wherein R° represents either a
cycloalkyl or cycloalkenyl group, any subsequent oxidation step effected on a compound
(IV) wherein R® represents a cycloalkenyl group, will also result in oxidation of said
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20 A conpound of formula (1V) wherein Rl represents

SO02R6 may be prepared by oxidation of a correspondi ng
w@oooposiidd of fornmula (1V) wherein RL represent BCBERBODO12035

SR6 by reaction with a peracid, for exanple

cyOBAIRERYI FARELT PRAERC cambbundN@P @héréin RUSedrbertd SOR|6 or SO,R®

repregents SR6) is enpl oyed as the starting materi
whergin SEriaca aycioneny! groundery be prepassd by dhe mpthgdolpy described in

pr&@IB (D iRrébedew. on. A sul phoxi de starting material may
conveniently be enployed as a mxture of

di astereoisoners. It wll be appreciated by those

c&ﬂﬁduhag of femhlh\s (B tndylio W‘bﬂeﬁéreutby'rﬁetﬁéﬁisséﬁé' Ro?ohe td Frdéésses (c)

npound formila (V) w a compound

a”%é} E‘P'ﬁWR@f Pé@'?‘@@éﬁt rg:agtmgh%porgpoqmi efyfermada Ky) with a compound of

forfi(ifd oahbgawbﬁgémm@éwwsubsequent oxi dation step
effected on a conpound (IV) wherein R6 represents a

cycl oal kenyl group, will also result in oxidation of

A é&i‘hﬁbuna & }ndQY) 913? bépréfaféd RPN -8 Q@l%{)/())und oefrfgrln;]ula R(VI)

cycl oal kenyl group. However, conpounds (

represents SOR 6 or SO02R6 mhereln R6 is a
cycl oal kenyl group beo prepared by the met hodol ogy
described in procgsSs her ei nbel ow. 5 gpnpounds of
formula (1V) mgye@alNso prepared by nethods anal ogous
to processes (c) and (d) below, for exanple by
reacting a conpound of formula (VI) with a conpound of
formula (XVI1) as defined hereinbel ow. A conpound of

or a salker aolwy tmﬁofb‘@h?fﬁ@d%f ispREfned frithgycameindat fmeta (V) with

ad‘oﬁ{dwh@o(f‘e{h%ula P OY O(VI) R19 NHor a salt or
sol vate thereof, wherein R19 is as defined for the

conmpound of forrrula (VM) with a conpound of fornmula
(M1): 15 R L'CRARS(CH2)m O -(CH2). (M) L --0

RZ
L'CR'R*(CH,),—0 —(CH,),
(VIN)
R3

wherein R?*, R® L, m and n are as defined for the compound of formula (V) and L' is a
leaving group, for example a halo group (typically bromo or iodo) or a sulfonate such as
an alkyl sulfonate (typically, methanesulfonate), an arylsulfonate (typically,
toluenesulfonate), or a haloalkyl sulfonate (typically, trifluoromethanesulfonate).

The coupling of a compound of formula (V1) with a compound of formula (VII) may be
effected in the presence of a base, such as a metal hydride, for example sodium hydride,
or an inorganic base such as cesium carbonate, in an aprotic solvent, for example N,N-

dimethylformamide or tetrahydrofuran.

Compounds of formula (VI) may be prepared for example as described in WO 02/066422.
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R3 wherein R4, R5, L, mand n are as defined for the
conpound of formula (V) and L' is a |eaving group,

wo evo4exAampl e a hal o group (typically brono or POUBP2003/012035
a sul fonate such as an alkyl sulfonate (typically,

met hanes nat e an_aryl sul f e ( | cal | 2
COBPABRE St oeqvn HPalbk Fear Rl n 4 SRfonting “dhatoatkane o
fofmylpi(\@iH):l y, trifl uoronet hanesul fonate). The coupling

of a conpound of formula (VI) with a conmpound of

formula (M) may be effected in the presence of a

base, such as a metal [reafRsH,) Lor exanpl e sqgypm

hydride, or an inorganic basé€ "such as cesium

carbonate, in an aprotic solvent, for exanple NN 25
wittrsm iRty RP andanardeslefihed for byrelpelnds n forfRROWMdSeaeh L' represents

fornmul.a | ) may be prepared for exanple as described
ahﬂOM'@ﬂ&%'EQ-z. 29 WD 2004/ 037773 PCT/ EP2003/ 012035

Conpounds of fornmula (VIlI) may be prepared from a

correspandi n | hal] oal kane . of fornula '(Viii):

by, regeipRY! %E“’q“’ddfgwhagi‘%er ein R4, R5 and mare as
defined for conpounds of formula (I) and each L'
represents a halo, typically bronp; by reaction with
an al cohol of fornmula (1 X): R L HOCH2). \ / (1X)
R3 10 wherein R2, R3, L and n are as defined for
conmpounds of fornula (VI1). ill be appreciated
t hat when the grou ' gds of fognmula (Vi)
represents br orm,ﬁ(t)ﬁ'l”éﬂ desi red{%be exchanged
for an iodo substituent by rdgaction with iodine 15 in
the presence of an alkyl lith*um such as n-butyl
l[ithium in a solvent such as tetrahydrofuran. The
coupl izn 3of conmpounds (VI11) and (1 X) may be effected

wherein iR, '%r, dandorvargfasaefined foneergeeunds Iphtsmula¥h). as
aqueous sodi um hydroxi de, under phase transfer
conditions in 20 the presence of an ammoni um salt

It wilicbe appreciateshthel waandhe grauprloin gempounds of formula (VII) represents

bromo, this may, if desired, be exchanged for an iodo substituent by reaction with iodine

in the presence of an alkyl lithium, such as n-butyl lithium, in a solvent such as

tetrahydrofuran.

The coupling of compounds (Vill) and (IX) may be effected in the presence of an

-inorganic base, such as aqueous sodium hydroxide, under phase transfer conditions in

the presence of an ammonium salt such as tetraalkylammonium bromide.

Compounds of formula (VIII) and (IX) are known or may be prepared by standard

methods.

Compounds of formula (1), (II) or (Ill) may also be prepared as described in processes (b)-

(e) below.
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Conpounds of formula (VIII) and (1X) are known or may
be prepared by standard nethods. 25 Conpounds of
woé ovozoBm781), (I1) or (111) may al so be prepar PGT/&B2003/012035
descri bed in processes (b)- (e) below. 30 WO
T@QQﬁEQﬁﬂe?%rgggls 5320 Oth Sk A P form&!éa i) (ll)?arf(sw} W%@l‘(‘ein R; represents

process npound of for
a \gheune ISRz &"@pPes@ﬁf@enﬁ ar@/glealsenytcaroHR RBY rkey Peapared from a
Coﬁ%&mﬁagpﬂohﬁmgl(xgroup may be prepared froma conpound
mula (X): / (CH2)XCH=CHR26 R2 CH S02 -0 R 9-
CHCH2NR20CRARS5- (CH2)m O (CH2) n (CH2) yCH=CHR2fi 1 OR2
R3 (X)) 5 wherein R, R3, R4, R5, mand n are_as —— CHR®
defined for forrmula (1), R19 is an optionall (CHLCH=—
protected formof Ar, R20 and R21 eagh inde ndent |y
represent hydrogen or a protecting jgrou ach R26
|ndependently represents hydrogen 61§ Ik and x %
Bl ey CHRMMR RS e Blil0; O+ —d@H.R; effect‘PH@CF'l‘TgCHR
closufe to forma cycl oal kenyl grodp-Z Ring closure may
be eférftted by olefin nmetathesis chgmstry. In this
nmet hod a conpound of fornmula (X) is reacted with a
rut heni um catal yst (G ubbs catal yst) such as
benzyl i dene- 15
bi s(tricycl ohexyl phosphi ne) -di chl ororut henium or a

WH%!BIH 3@2 IR SgAr pe léhd GALAR %Stdefihdy ?rfrf Rfhulb od')”ﬁ'v"” ¥ aff optionally

ired c¥§ oa Kgne noiety, Wth conconi 't ant
prefented formpel A% R™eang Ra mach independantly rerresent higroger or a protecting
graapﬁf%rcgbh# RaeferiidPly P@&eée?n@rn%.%baﬁlaf @, 2§, | arl®k €ink y each
rogen or nethyl, nost pieferably hy dr ogen.
feWﬁéﬂéﬁabDVZa rut heniumcatalyst is enployed. The
catalyst may if desired be polyner-supported. A review
of metathesis 20 chenistrx and catalysts is given by
byeflecingingrelevee o o arcyelpalkenyhgipupchem Int. Ed. 2003,
42, 1900.

X)

Ring closure may be effected by olefin metathesis chemistry. In this method a compound
of formula (X) is reacted with a ruthenium catalyst (Grubbs catalyst) such as benzylidene-
bis(tricyclohexylphosphine)-dichlororuthenium, or a molybdenum (Schrock) catalyst, to
effect formation of the desired cycloalkene moiety, with concomitant generation of
ethylene or a substituted ethylene, preferably as a gas. R* is preferably a small moiety,
eg. hydrogen or methyl, most preferably hydrogen. Preferably a ruthenium catalyst is
employed. The catalyst may if desired be polymer-supported. A review of metathesis
chemistry and catalysts is given by

S J Connon and S Blechert, Angew. Chem. Int. Ed. 2003, 42, 1900.

A compound of formula (X) may be prepared by reacting a compound of formula (X1):

R'"*CHCH,NR*CR'R*(CH,),,0(CH,), ,CH=—=CH,

oR” (X1
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A compound of fornmula (X) may be prepared by reacting

a conpound of fornmula (XlI): 25
WRIGTHEHZNR20CRARS ( CH2) mO( CH2) n_2CH CH2 21 ( XI PCT/ER081012035

WD 2004/ 037773 PCT/ EP2003/ 012035 wherein R4, R5, R 9,

R20, R21, n1and n are as hereinbefore defined for

compound la (X), 5 with a conpound of
wheseimR'a le R nzy vcami'@!e@mgemgmd@@ed fog compounds of
for‘n(m%@ CH CHR26 R3 (X11) wherein R2, R3, R26, x and

are ‘as defined for formula (X) and L2 is hal o eg.

bronn 10 I'n this nmethod, a conpound of formula (XI)

wilhSa b&h‘gd@hloyfd}ﬁgrat(gq)w th a stericall y hindered
orane conpound eg. a cyclic borane derivative such as

9- bor abi cycl o[ 3. 3. 1] nonane, - t hexyl bor ane,

cat echol borane or_di si anyl borane, and fol | owed by

coupling with theR’ conpou dCﬂ%pWZJ?CW%e presence of a

catal yst such as oalladl m acetate, PdCl 2, Pd(PPh3)4,

or Pd2(dba)3; aAd i ne such as

tri phenyl phespt (d|-t rt 15

but yl phosphi no) BLb#enyl , t Gy etohe®iRphosphi ne,

triisopropyl phospty ne, tricyclopentyl phosphine, or

tri-tert-butyl phosphine; and a base such as @@Seous

pot assi um or sodi um phosphat e, potassi um or i um

carbonate, or sodium acetate. A conpound of fornula
wHetdin RAERC, R, Rraﬁa 6l ab Géf@éﬁapﬂoﬁnm{ X%Lz@hﬁoe bromo.

conpound ' of ormula (XI11): R19 i g

OR21 wherein R19, R20 and R 2' are as here|nbefore

In %98 inR@Rbd, a2Gmpound of formula (XI) is initially reacted with a sterically hindered
borane compound eg. a cyclic borane derivative such as 9-borabicyclo[3.3.1]Jnonane,

thexylborane, catecholborane or disiamylborane, and followed by coupling with the
compound (XIl) in the presence of a catalyst such as palladium acetate, PdCl,, Pd(PPh3),,
or Pdydba);; and a phosphine such as triphenylphosphine, (di-tert-
butylphosphino)biphenyl, tricyclohexylphosphine, ~ triisopropylphosphine,
tricyclopentylphosphine, or tri-tert-butylphosphine; and a base such as aqueous
potassium or sodium phosphate, potassium or sodium carbonate, or sodium acetate.

A compound of formula (XI) may be prepared for example by reacting a compound of
formula (XI): ' o

R'®—CHCH,NR*H (xin)

OR21

wherein R, R? and R?' are as hereinbefore defined;

with a compound of formula (XIV):

145 -
L' CR'R(CH,),,-O-(CH,), ,CH=CH, (XIv)
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with a conmpound of formula (XIV): L1CRAR5(CH2) m
O (CH2),, _2CH=CH2 (XIV) 32 WD 2004/037773

wWEOABP2A0D3/ 012035 wherein L', R4, R5, m and PCHEPR2083012035
defined for forrmula (VIl). Conpounds of forrmula (Xl I1)

wisin O I0R" o oy Sies admef o penk 0oy a porson

skilled in the art. 5 Further details concerning
Copipiuadsiiof tormata CamparenktiownXinl the arh ¢foreexarhlle EEAaosgma& or WO

o2l oty e RO BRI DA PSRRI R PHaN < o

group (ii), (viii), and (xvi) in EP-A-162576;

Fu&ﬁgr(r:(gt%isn E:?rgnn pé«? H(]?Qr})cghggo SX@Q%&}QIITL (Ig'%gng & 9PH] (v) can
betfdamdomammsangm] oohcarning thenpiepaitionkbf ¢gmpduadeixilIRbAereh R is a

b 0! B¢ 60 D oTeArLo, NP (P BT Spat Gyl cqmeounds (i)

whereini[R'{ 5) a ignoupB@2 30 TEFB A-220054tpaoncdrnirfy iherpsrsbara(dﬁ W) compounds

I Yyl 51 5 oked LR TSR 2 P e reparation o

compoumedst (Xth aheedie Ri°94 a\grodpy(o) inabB3230623.he 15 presence
of an inorgani c base, such as aqueous sodi um
hydr oxi de, under phase transfer conditions in the
A porepeunet obfformmleamvmimaly dal preparedd bBys standard methods, egfrom the

co TR A A 0l e SO AW Boicay i e
prefsehml bBar( MVDgamcFBéséi(ﬁ_ﬁh&s dqﬂe@é\eodldﬁ?o h?d}omdé huraleb pisase transfer
coBeTa el AR S B S Pl o e

al kenyl halide of formula: L2(CH2)XCH CHR26 25 or,
A éM&%o%na offrmiial (Rl RAyBE ?rebé&éd)byaesama%vc%n%&ﬁ& bfRmula (XV):

val ues by st epw se reacti on w th each
L2( CH2) XCH=CHR26 and L2( CH2) y CH=CHR26.

R2

, 13/ SO,CH,
L
<\ / "

R3

with a base, such a lithium bis(trimethylsilyl)amide in a solvent such as tetrahydrofuran,

followed by reaction with an alkenyl halide of formula:

L*CH,) CH=—=CHR®

or, where x and y in formula (XIl) each have different values by stepwisé reaction with
each of L{CH,),CH=CHR® and L*CH,),CH=CHR?,

Alternatively, where x and/or y represent zero, the moiety ~SO,CH(CH=CHR?®), or
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Al ternatively, where x and/or y represent zero, the
noi ety - SO2CH( CH=CHR26) 2 or 33 WO 2004/037773
weEanABP2a03/ 012035 - S2CH2CH=CHR26 may be coupdEEP2003/012035
directly with the aromatic ring by conventi onal
0 e :
~CECHERCHET Y By orbRU TRl S Y Rl B Shventiona
métheds. 35, 9063. It will be appreciated that a conpound
of formula (IV) wherein Rl represents -S02R6 and R6
represents cycl oal kenyl may al so be prepared by the
Carepdunds af famudae 6V)(b3y beiprepgred by siapdandimethodis egnasadescribed in
: 9 CRAR5(CH2) m 0 -(CH2)ri _2CH CH2
Te&ﬁ\\ﬁ%'%sg’i%s 4, R5, R19, mand n are as defined for
conmpounds of forrrula (1), which in turn may be
[ f 1 h 6
t B RS el SR 1) QPO PRGN I B Kcirbedihy TaR anc
R% reprasenist dyoloalisenyl reaynplonihe prefiareéd byithehmethodrgl pnengss 18), using a
f | rther be appreciated that the step of
°°¥‘€é:°\r‘%/1%%8h{°ﬁﬁq‘%§’éf’ al kenyl group R6, nay be carried out
at any conveni ent stage of the reaction. However, in
order to retain e cycloal kenyl noiety, this step

shoul d be carri out after any stages involving 20
hydr ogenatjon, [hydroboration or oxidation reactions.
In a furt ound of formula (1),

I cess a co
(1) oR mayCR& @b‘&)@?@d‘@"z hatRytaltlon of an

amne of formula (XII1): 25 R19 i HCH2NR20H OR21 (xv1)

(X111) wherein R19, represents an optionally

protected formof Ar and R20 and R21 are each
wheneie (Rén B& R’ ymedride erengsidefged far camguuode of fongulgr(b),l mvhich in turn

ma%g be %Sregga%clj rl])(?dregc |rn8I nggrgb/oundoéf fof?hQulg Q{/Wlﬁ él )n.pound of formula
(XIV) in an analogous manner to the reaction of a compound (XIIl) with a compound
(XIV).

It will further be appreciated that the step of forming the cycloalkenyl group R°, may be
carried out at any convenient stage of the reaction. However, in order to retain the
cycloalkenyl moiety, this step should be carried out after any stages involving

hydrogenation, hydroboration or oxidation reactions.

In a further process (c¢), a compound of formula (I), (ll) or (lll) may be obtained by

alkylation of an amine of formula (XIlI):

R'®—CHCH,NR*H

OR? (X1l

wherein R'®, represents an optionally protected form of Ar and R® and R*' are each
independently either hydrogen or a protecting group, eg. as defined hereinabove for

formula (l);
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34 WD 2004/ 037773 PCT/ EP2003/ 012035 with a conpound
of formula (XVI1): RR R L' CRAR5(CH2) m O (CH2),

WO X084i037778 5 wherein R, R2, R3, R4, R5, m apPdI/BPEN®012035
as defined for the compound of fornmula (1) and L' is
a leaving group such as halo (typically bronmp) or a
sul fonate eg a hal oal kyl sulfonate (typically

withr a torapowndedf fiameilas(dMlpnat e) ; fol | owed by renoval of
any protecting groups present by conventional nethods
as descri bed above for the deprotection of conmpounds
10 of formula (11). The reactiom?f a conpound of
fornula (XI11) with a conpound df fdt'mula (XVI1) is
optionahI&4gffected in the prgsengg¢ of an organic base
such ast &RtF (@2 medCH G Vi)
di i sopropyl et hyl am ne, and i n e-4sditabl e sol vent for
exanpl e di methyl 15 formam de. |A conpound of formula
(XVI1) may be prepared by reactfng an ol efin of

5 formula (XIV): LICRARS(CH2) m O (CH2) n_2CH=CH2 ( Xl V)

20 wherein L', R4, R5, mand n are as defined for

whiereimR' aRT, R®) R* it im, and nmpoan definied ffarthel campodid of fornieita ® and L'

< e e b By 0BT B AT st
(typicanyp triffforofietRane!/ UBdnats), Hallowed2 69 3refibRai3 bf iamyaprotecting groups

prapats B8 SHRveaan éode S boRThT Rale e 8 BeEtloR o compounds
10  ofperamfs@l).(b) ;

The reaction of a compound of formula (XIII) with a compound of formula (XVII) is
optionally effected in the presence of an organic base such as a trialkylamine, for
example, diisopropylethylamine, and in a suitable solvent for example dimethyl

15 formamide.

A compound of formula (XVII) may be prepared by reacting an olefin of formula (XIV):

L'CR*R%(CH,),-0-(CH,), ,CH=CH, (X1v)

20 wherein L', R*, R®, m and n are as defined for formula (XI),
with a compound of formula (XVIII).

R XV

wherein R', R? and R? are as defined hereinabove for formula (1) and L is a halo,

25 eg. bromo;
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or by reacting a conpound (XIV) with a conpound of

formula (XI1) followed by a 5 netathesis reaction as
walemandtiexl i n process (b) herei nabove. ConpounecT/aP2003/012035

formula (XVII1) wherein R is SR6 80?6 or SO2R6 and

in D SERS QpaeRy (e, °§§§¥%ap el B T R Fglipoune, 0 as
despibgsidiesejpabave in p@cess e art. 10 A conpound of
fornula (XVII) may al so be prepared by reduction of a

orCBy"R FripoURd axX\VIXNitsa €eibb@l Begm t(leng folldwed by a
iGhel ol Behaeh e T

conpound of for nul a (XI X) :
CanTHOADSRE CIORURE(OGHD) wherein fe‘olqzsa“ 23C@ﬁzpr 89.RXBng R® represents a

cydibakgli grolpl areRBbmiiercialif aviablendrafgly be dFebared B matesdisTvadll known
to?,ggg;gg@, %,,ped ,,Bﬂ.%z presents an optionally protected

‘and R21 are each mdependently

A Hopdlof osRuigz( b TR alsbore BFPAR atiredbien b fmound o

fomtd 009 d3yidfingEnatingflei N the presence of a cat al yst,
for exanple, palladiun charcoal or platinumoxide. 25

It wll be understood by those skilled in the art that
Inigf yéﬁlfgnmtpﬁbdié%a(d):ycdoﬁﬂddﬂﬁmdf fdi\"ﬁi;ﬁ @), t(h) l&r (I}M'k hilay&ieSObtained by
e.. ogenated, to t rr espondi ng cycl oal ky
feﬁ?‘iféf’%{yfag@ﬂe%“}drﬂf&f%’f%@@( not appropriate when it
is desired to obtained a product wherein RL contains a
cycl oal kenyl group. 30 It will be appreciated that

where R19 represents Ar and R20 and R21 eagh represent
hydrogen, the reduction will yield a comp®und qf

formula (1), but where one or nore of 3 R

200 7132 03/ 0120 R19, R20/armdXR21

con fﬁé’%‘% Pgéﬁ%& § pr(ga?}@t ag—gr oyp ,then

reduc Lan will yield a conmpound of for (1) or
(III) Rwhi ch may then be deprotected to glve a
conpound of (XIX)

wherein R', R?, R?, R% R® m and n are as defined for formula (I), R" represents an
optionally protected form of Ar and R® and R* are each independently hydrogen or a

protecting group as defined above.

The reduction may be effected by any suitable method such as hydrogenation in the
presence of a catalyst, for example, palladium/charcoal or platinum oxide.

it will be understood by those skilled in the art that if R' contains a cycloalkenyl moiety this
will also be hydrogenated to the corresponding cycloalkyl moeity. Hence this method is
not appropriate when it is desired to obtained a product wherein R' contains a

cycloalkenyl group.

It will be appreciated that where R' represents Ar and R® and R* each represent
hydrogen, the reduction will yield a compound of formula (I), but where one or more of
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formula (1). 5 A conpound of formula (Xl X) may be
prepared by reacting a conpound of fornmula (X111):
WOR®4i03THCH2ZNR OR21 (XI'11) as herei nbef ore dePCTE&PR2003/012035
with a conmpound of formula ()(X): R2 Rl L' CRAR5(CH2) m
D) ! p2? 4 i . . , .
REn ks £agorlide of [ipresiip 8l Braundiora rer redteioniil yield a
coampund of farmata dlepr Y whieh mak teempe daerotsactedotorgiyeaa compound of
foé.;/lh“,?.herei nabove. The reaction of a conmpound of
ormufa (XIl1l) with a conpound of forrmula (XX) is
optionally effected in the presence of an organi c base
' ] I .
5 A GRS 0T (KXTaY B pisRrod s, SHAIRE Soompound o fopmula (X
exanple N, N-d inethylformam de. A conpound of
formula (XX) may bg prepared, by coupling a conpound of
formula (XVII1): R%Z‘ﬁ"'gHLNBqO_H_C R3 (XVIIl) 20 as
herei nbefore defined, lw,th a conpound gf,fornula
(XX1): 37 WO 2004/ 039%73 PCT/ EP2003/ 012035
L' CRAR5( CH2) n( CH2) 12 (XXI) wherein L', R4, R5, mand

R B R R P R P S0 may e

prepared by reacting a conpound of 5 formula (XVII11I)
as herei nbefore defined wth a conpoung?of fornula
(XXI'l'): O o~ R19 N~CRAR5 (CH2)m O ( 42 R'CH

L'CR'R*(CH,)7—0—— (CHy)y—— (XX)

R3

10  wherein R", R R%, R*, R®, m, and n are as defined for the compound of formuta (1) and L'
is as defined for the compound of formula (VII) hereinabove.

The reaction of a compound of formula (XIll) with a compound of formula (XX) is
optionally effected in the presence of an organic base such as a trialkylamine, for

15 example, diisopropylethylamine, and in a suitable solvent for example
N,N-dimethylformamide.

A compound of formula (XX) may be prepared by coupling a compound of formula (XVIII):

R (XVII)
20

as hereinbefore defined, with a compound of formula (XXI):
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(XXI 1 ) or a salt or solvate thereof, wherein R4, RS,
m n and R19 are as defined for the conpound of

wo eoonBa7L XI X), foll owed by opening of the PCT/EP2003/012035
oxazol idinone ring as described in process 10 (a).
The coupling of a conmpound of forrmula (XVI11) with a
conpound of ,foygul a (XXI'l) is conveniently
effected ik tRE o é%n@’ﬁ catal yst system@&¥bh as
bis (triphenyl phOSphI ne) pall adi um di chI oride and in

he. prese of cop st e ous
whefgrL s R miandEh SRR aghed udh ot dropeiasPlépaue mev
for exanpl e, triethylan1ne in a suitable sol vent,
r nple ace r|I hyl f or . A
Al ARG BurorRaiEhe oL e (X Eipay b P By sictBa g ampound of
foamlarmvun@scnére‘irurerméaeﬁﬁéd)wutha@cdsmpmrmbsffmwad(emmed
with a conpound of formula (XXI) as herei nbefore
defined. 20 The coupling of a conpound of formula (VI)
with a compeund of forrmula (XXI) may be effected in
the e of a base, such as a netal hydride, for
exanpqe sqdi um hydride, or an inorganic base such as
C e, an r ot S nt— exanpl e
d?%ethylfornan?ge (bSMCbnp undgﬁ%¥2 %; é€XXI) may
be prepared fromthe correspondi ng dlhaloalkane and
"~ hydr oxyal kyne by conventional chem stry, typically in

orté"'é’altpéres%ﬁ)&?eethﬁfeoﬁ'%HePé?ﬁ BANRT D3SEhd R® lé?@a?ﬁefﬁ’f&?%ﬁe compound
sodi um éﬁrom under phase 'transfer conditions 1n

oftfﬁgntﬂa &% C@Ilqypedahy oam of theseXazolidinaneaing as described in process
(a).et r aal kyl ammoni um bromi de. 30 38 WO 2004/ 037773

CT/ EP2003/ 012035 In a further process (e) a conpound

of formula (1), (Il) or (I1l) may be prepared by

Tr’f(aeé‘lﬁjbh@of @c&ﬁﬁ&ﬁﬁ%f&ﬁufﬂ%ﬁ%l@é egrhé] und%*ws&l) or (XXI)

& % wher ei n IS as herein
is déPn\ﬁ'@!fn haeffected in |theyy Pregergouy & eatdlystedystBon esuchr as  bis

(trlpheﬁilpﬁ&phlne) palladium dichloride and in the presence of a copper catalyst eg.

(XX1)

cuprous iodide, with an organic base such as a trialkylamine, for example, triethylamine,
in a suitable solvent, for example acetonitrile or dimethylformamide.

A compound of formula (XXIl) may be prepared by coupling a compound of formula (V1)
as hereinbefore defined with a compound of formula (XXI) as hereinbefore defined.

The coupling of a compound of formula (VI) with a compound of formula (XXI) may be
effected in the presence of a base, such as a metal hydride, for example sodium hydride,
or an inorganic base such as caesium carbonate, in an aprotic solvent, for example
dimethylformamide.

Compounds of formula (XXI) may be prepared from the corresponding dihaloalkane and
hydroxyalkyne by conventional chemistry, typically in the presence of an inorganic base,
such as aqueous sodium hydroxide, under phase transfer conditions in the presence of an
ammonium salt such as tetraalkylammonium bromide.
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or a compound of formula (XXIV): R19-77 O (XXIV) 10
wherein R19 is as hereinbefore defined with an am ne
wobtookosTod a (XXV): R2 R R20HNCR4RS5( CH2) m - O PCHEP1003/012035
(XXV) 3 15 followed by renoval of any protecting
| .
e 10 Ko PRI 6 Rha [ URH QU ey PEHCH 8oy reacing
a compounpraf forawda PoHll¥ray be ef fect ed using conventi onal
conditions for such displacenent reactions. 20
Compounds of formula (XXII1) and (XXIV) may be
prepared by net hod% EI;% sin the art. 39 WO
2004/ 037773 PCT/ EP 12035 A compound of formula
(XXV) may be prepared by reacting a conpound of
formula (XVI1) withO& amine RPQWR. In a further
process (f) a conpound of forrmula (1), (Il) or (I1I1)
may be prepared by renoval 5 of a chiral auxiliary
5 wirereimR{’ isashemsinbeforefdsfined and I ia p:leavingraroup as defined above for
LRFQEHCHZNR27CRRS(CH2) m - 0- (CH2) f | OR 21 R3 (Il a)
erein R - R5, mand n are as defined for formula
(1), R19 represents an optionally protected form of
ﬁ%gh t rogen or a protecting group and
ordp reprngggﬁ?t%éag (X%Athi ral auxiliary. A "chiral
auxiliary" is a noiety that is introduced into a

mol ecul e to infl ugm:_e_{%e

0
(XXIV)
10  wherein R is as hereinbefore defined
with an amine of formula (XXV):

2

R R

RHNCR'R®(CH,) , —0—(CH,), (XXV)

R3

15 followed by removal of any protecting groups present by conventional methods as
described above for the deprotection of compounds of formula (lI).

The reaction may be effected using conventional conditions for such displacement
reactions.

20
Compounds of formula (XXIII) and (XXIV) may be prepared by methods known in the art.
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stereochem stry of the product forned, and is renoved

in whole or part at a later tine. A chiral auxiliary
wory4e8T708 t aneously function as a protecting gPOL/BEP200%012035

Many chiral auxiliaries are comercially avail abl e,
A SRS Torit QoS hl lreBirea e dhtng PRBRRRE oPBRRA oovi
witht @ aoipe RNz y desired and conpatibility with the

processes being used. Chiral auxiliaries suitable for

use in this process include but are not limted to
IntaHfarti®sripsocess (B adompouhd oRformulad!), (K optkpay bé pedpacdd by removal

0 i j i reof. The chiral
or Bt R ot B REnfEhAY B bTa B 1 formula: o8

OH 25 40 WO 2004/ 037773 PCT/ EP2003/ 012035 or a

singl e enantioner thereof, wherein %?8 represents

Cl-6al kyl or optionally substitutedy phenyl or benzyl

wherein the optional substitution yS—gpeé&tor nore
i ndgp 2 $erhed _ 4L é hal ogen,
hydrﬂoge,éﬁ@f— %fﬁéggz)'br rﬁt?%m%. g. \P - hydr oxyphenyl .
5 More preferably the chiral auxiliay is a noi ete/:
Rea PR wherein R28 is as defined above. Alternat{igbly
it my be a noiety of formula: 10 R29 , OH wherein
R28 is as defined above. 15 Preferably R28 represents
phenyl optionally substituted as descri bed above. Mbst
whareihR'abIR?, RBgandepaes aatdefived idsfoimula ¢l RYigapieserthan optionally
iL.al } Rl 32y ] ' Mpi | 27
r@el LSt A B bRl Ruchogtirars Biblecig il nPR represents 2
chpal duxiaym on car bon cat al yst or preferably using
pal | adi um hydr oxi de 20 (Pearl man's catal yst).
Advant ageously when Pearl man's catal yst is used the
A rehital duxiiery” tinea ahoietyl thatiig linteadpuced intosa oletye etot influence the

starbeheMRLRPS AL pFRUBVBImeE aR8 RERhRIVEY iPWhbiB R Balttieh Fater time. A

chiral auxiliary may simultaneously function as a protecting group.

Many chiral auxiliaries are commercially available, and persons skilled in the art would
choose one based on the properties desired.i.e. the absolute stereochemistry desired and
compatibility with the processes being used. Chiral auxiliaries suitable for use in this
process include but are not limited to the S-isomer and/or the R-isomer of phenyl glycinol
and substituted derivatives thereof.

The chiral auxiliary is preferably a moiety of the formula:

RZB
K\O H
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R18 is phenyl or a substituted phenyl. Alternatively
the nitrogen, to which the auxiliary is attached, may

wheood®si7vat i sed under oxidi sing conditions to POT/RP100&012035

N-oxi de before elimnation by heating to give a
o@a: gigglg %@?g %er?ﬁfb\gﬁér%mgéﬂegmé ers gﬁocfédh%%@bstltuted
phenyler, benayl vmemptr@ qntlocabybﬁtttt)tlon/is dee at ex¢ iddependentlyselected

frputg‘f}‘l‘s%&)g’g}ﬁ%%% W%U&I@Vk‘)n Ccatiton ﬁmén‘gé’n})ﬂehﬁ

WD 0196278. 41 WD 2004/ 037773 PCT/ EP2003/ 012035 It
At [ y of the routes
M e“'lsé:'ﬁ E @Pﬂgﬁc@leré\ at%g'"g ?ée(a:lribé&gr der of the synthetic
steps by which the various groups and noieties are
introduced into the noleculg may be varied. It wll
be within the skill of theRpgactitioner in the art to
ensure that groups 5 or noigtnggffﬁ¥?oduced at one
stage of the process will not affected by
subsequent transformations and reactions, and to
sel ect the order of synthetic steps accordingly. Thus
for exanple, as previously indicated, where it is
wﬁ&»%inrpe@ .stégaaerRéd bBoveh AIEHRRUIP Ps4Ye o FRRIPSABIRyIA
cycl oal kenyl noiety, this should bBe introduced after
any hydrogenation, hydroboration or oxidation
reactions. 10 The enant|o§3r|c conpounds of the
i nvention may be obtai ned ( ) aration of the
conponents of the correspon racen1c m xture, for
exanpl e, by neans of a chiral chromatography col um,
enzym c resol ution nmethods, or preparing and
separating suitable diastereoisoners, (ii) by direct
synthesis fromthe appropriate chiral internediates 15
by the nethods descri bed above, or (iii) by
wiEeh iR selEfdhihd@ambiedat i on of the sul phur atom
@g?lona conversions of a conpound of fornula ( %£
Prefesgbly R wepraserts oplrmb oplienaliyesubstityinde AP edgsClbesk above.  Most
pr@fefrmg R? BYreb&RE LhQUbsituted pridRyiappr opri ate acid or
base.” Optional conversion of” a conpound of fornula
(I) or (la) to a corresponding solvate or 20

i@ﬂiaﬁﬁih lttfs proRESd lﬂaﬁltypﬂﬁﬁ* H@Férﬁ@ve@%\ﬁ H?ﬁro@@ﬁ&%i@gsing for

known to t hose “ski l

e’i@f’@ﬂ%@ paliadivim efl carbap Camlyswrypr@‘ﬁrqbw@wgguggm hydroxnde
(Pd8RnaAE StaRROY RdvdRteh ol Ry WhRA PR afmals @efalyst Blused the removal of

the chiral auxiliary is most efficient. This method of removal is especially suitable where
R' is phenyl or a substituted phenyl. Alternatively the nitrogen, to which the auxiliary is
attached, may be derivatised under oxidising conditions to form the N-oxide before

elimination by heating to give a secondary amine.

A compound of formula (lla) may be prepared by methods analogous to those described
above, for example process (c).

A detailed description of a proces analogous to Route (e) may be found in published
International Application Number WO/0196278.
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25 RR20 R230 (ia) such that the final product is a
conpound of formula (la). 30 According to a further
W@3@ens7773 he present invention provides a novePCT/EP2003/012035
internediate for the preparation of conmpounds of
formula (1) and/or (la) for exanple: 42 WO 2004/037773
PCT/ EP2003/ 012035 a conpound of formula (11) (111)
It will\Be dpPreciated XaX)in asy dithenedes bdeseribest abaventhesptecise vider of the

- SF h , . . .
oy B8 g B30 55 UG BRERE R e S0 g ne roecue
maletse varjed. dhwilifbet waithird thevekiignf the=pragtitongr wHbemirtde eXsurayhat groups
' t] f 4. -2- -] 3-
or YA A28 B Rl et b kel i sypsecuen
traosfpenitidns- @hd readtiansy mad Hy| Seferot e ordir odf| syntfietie stens accordingly.
Th§?}f$r?«%% | '(I)en ]a% ﬁ%\g%ﬁoiﬁdr}gt?ﬁw%}_eg{ %%sf%\ﬁw%{ R® in the final product
reffreyents ze oygtdakeniyb mpiety hibisy shduld deyintredydey aaften nylhydyagenation,
- 2-. et hyl ) ph | 4-biph I
“@@’%ﬁébef8’1‘@%93‘3%%‘@3%0&2 :EOX- ray ngv\gg%/
diffraction pattern of the naphthal ene-2-sul fonate
| - . , . . .
o fimertrbopnds ol he vontion ke sHRes 0 By eeBReg e
companents pf thetopdespopdingyadentic myrés tox prampigl hyoheans of a chiral
chipr b GiaBng ButEn hayfilc e A Theflbdd, bPElebBFnPatd Strdthe
sutable Hiapteneojsamers, (i) diteshsynihesisdsop) theapplopniateaihiral inteanediates
| }-.2- M ]
oy 8y L sl SBR[ o Rt STBREREE S g tom
pattern of 4-{(1 R -2-[(6-{4-[3-
I f I I ] =1
O ARFE U PUHARREN DBHUE 1Y £ 6114 3 bodsdiC may
copvdnientiyt be efiected byetreastionnwith shen@iipneprigte tagid or base. Optional

cob%‘f‘%@{n Ir gt'tqi’aotrclzgﬁpgerw QM &% P! &S (18 G0 94 VESHRYoNFNg Yolvate or
physiologically functional derivative may be effected by methods known to those skilled in
the art.

In a preferred embodiment, in any of the processes described above, R'" represents a

group (ia):

(ia)

such that the final product is a compound of formula (la).

According to a further aspect, the present invention provides a novel intermediate for the
preparation of compounds of formula (1) and/or (la) for example:
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30 SYNTHETI C EXAMPLES Thr oughout the exanples, the

foll ow ng abbreviations are used: LC Liquid
w@heoanst7ayyr aphy LCMVS: Li qui d Chr omat ogr aphy MBBGI/EP2003/012035

Spectronetry. RT : retention tine 35 THE :

t et rahydof uran DVF:. N i.met hyl f or i de 43 WD ,
a SoDRPEY /S AoPee P UBDEY RO A e cAteR P o ponamed in the
speBifi¢ exampleshkerginpelowplor e opticaHsomgr,azisalt, aic 8t protegteiddderivative
th&te6Ac : ethyl acetate 5 PE : petroleumether EtOH :

ethanol by : boiling point ca : circa h : hour(s) 10

mn : mnute(s) Al tenperatures are given in degrees
B%%H??ﬁggﬂé9ﬁéFpﬁ?ﬂ"%%l refers to Merck silica gel 60

Art nunber 7734. Flash silica gel refers to Merck

sili | 60 Art_nunber 9385. B ot fers t
FigEpabkSHOLY | 120 EFY o BPYPSTaGUEaEtI PRI 1. SHORGA16-4-(5

(cfdlopenaadulfdRyl)phéhybatoxyihbrgaaii]- 1ydidgethGiRE-(Badrdxyhethyl)phenol
reOBre acked cartridges used in parall el

4'%?]3” PREPSHEC"MSr nal |y under vacuum These are
comercially available from Varian. NVR experinents at

1400 unl ess speci fied otherw se). 0L
FIgGR et S 30 SATEY C GOMReT CHEEPeRT iPafnl (3 STARFZE-413-
(cclpeigiduiBbny?)phehyilb utord hbxy)ainind] YA bxgettyP- 20 hydvbxymethyl)phenol

%%mnl urﬂ ath ate in water (solvent A), and 0.05% HCO2H
4-Bipneh 8Y9A%,cet onitril e (sol vent B), using the

following elution gradient 0-0.7 mn 0%B,

Figure 3 shows an X-ray powder diffraction pattern of the naphthalene-2-sulfonate salt of
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyi}-2-
(hydroxymethyl)phenol.

Figure 4 shows an X-ray powder diffraction pattern of 4-{(1R)-2-[(6-{4-[3-
(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
4-bromobenzene sulfonate. :

Figure 5 shows an X-ray powder diffraction pattern of 4-{(1R)-2-[(6-{4-[3-
(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
3-toluene sulfonate.

For a better understanding of the invention, the following Examples are given by way of

illustration.

SYNTHETIC EXAMPLES
Throughout the examples, the following abbreviations are used:

LC: Liquid Chromatography

LCMS: Liquid Chromatography Mass Spectrometry.
RT : retention time '
THF : tetrahydofuran

DMF : N,N-dimethyiformamide
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0.7-4.2 min 10098, 4.2-5.3 min 10098, 5.3-5.5 min 098
at a flowrate of 3 mM/mn. The 25 mass spectra were
w0 e@asEd3s on a Fi sons VG Pl at f or m spect r onet er POFEPZP03/012035
el ectrospray positive and negative node (ES+ve and
MESNV &ketorlitie XRPD anal ysis shown in the Figures were
erformed on a Phillips X pert Pro powder
Piohsf: ftm@nm’e@mhmewbdel PWB040/ 60, serial number DY1379
A 1288 atckehggat or detector. 30 The nethod runs
#6% 95 to 40 gegr ees 2Theta with 0.0167 degree 2Theta
EtQAs) etiybaceiale a 31. 75 seconds col l ection time at each

Bt 6& |L],—'.9§ mete 1 35 4-{(1
P Szrl; e (e opent yI sul i nyl ) phenyl | but oxy} hexy
EtOHrethanal 1- hydr oxyet hyl }-2- ( hydr oxynet hyl ) phenol

Csdimdb®ofit WO 2004/ 037773 PCT/ EP2003/ 012035 !)
bpa I )
6- Bro hexyl 4- ( 3- bronophenyl ) butyl ether A stirred
cayiofcar e of 4-(3-bronophenyl) butan-1-ol (18 g) ( EP 0
h 9uré 2A1) 1,6 di bromohexane (48 m),

tetra gl anmoni um brom de (1.5 g) and 50% aqueous
m@odn'(!'#ﬁ( hydr oxi de solution (500 nm) was stirred for

A@teﬂfgxﬁat@&s amj%saﬂmtd%g%s%mgeadeThe m xture was poured

wat er and extracted into ethyl acetate.

Siifpaegel sefpisie 9é§‘dt$"é€@t9?' 6QBrUbSRéEB4i t h wat er, dried
Fuém&ﬁz%a ?éf&seam%@u%@ genTé@AH%mabasy | was purified

bi otage eluting wth |ight petrol eum (40-60

Blgsagearﬁfm HerPrepagied piéltqaoQ@uﬁar(rmgewocsa'mngsM’e il ran pn_ flash 12i

ChT&ﬁa@Bﬁbﬁ?Ho@hl% fract| ons were evaporated to g| ve the
I e conEoun 10 LCMS RT=4.34 mn.

S%E mﬁhﬁl digre WBPBCKeGd%Wéa% yerst {n patafiel rpuaifi §Qi|°9§4 pprmafly under
vaeull Yhedd éflaldémmé}c.awémaﬂuéfréwar@% m) was added to

a stirred solution of° 6- bronophenyl
4- ( 3- bronophenyl ) butyl ether (21 g) in dry THE (150

Nﬂh)ex?érlm%sgtm |3k shOGRIY otheivide ())15 mn a
solution of iodine (19.8 g) in THE (100 m) was added

dropwi se over 20 mn. The solution was then all owed

LéMS%@ 'Ebh'&hdté& Qn E%BQIC@QI%@A@ZM@IS%BM% g Eﬁ'%@e%ﬁ Il%? eluting
m xture was poured into water and extra

W'F’h@ 6%é1’(ﬁ@zH ang@.01 M agmepim 2¢gtate s waker ésalvenb). @Nﬂ?@@&") HCO-H

5%%’(@\{@9@@&@% (s&b@ntrasuéﬁ\fthmlo élhlﬁﬁi\ Ydieht @9 R min 0%B,
rmcrorratog_ﬁrg uting th

0.2 DRCIDRNE, 250 Aain(1G0%E, Seris ) gmﬁ?asmom (ot 3 mimin. The

m£§saéﬁeb@£‘§/ei"@r%§or@¥@ﬁﬁ ra"ﬁlﬁﬂmst\RB BiatBrrh BFedtiohleferR MUk tospray

posmve and negatlve mode (ES+ve and ES-ve).

The XRPD analysis shown in the Figures were performed on a Phillips X'pert Pro powder
diffractometer, Model PW3040/60, serial number DY 1379 using an X'Celerator detector.
The method runs from 2 to 40 degrees 2Theta with 0.0167 degree 2Theta step size and a
31.75 seconds collection time at each step.

Example 1
4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfinyl)phenyl]butoxy}lhexyllamino}-1-hydroxyethyl}-2-

(hydroxymethyl)phenol acetate
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iii Di(tert-butyl) 2-(2.2-d
i met hyl -4H 1, 3- benzodi oxi n-6-yl ) -2-oxoet hyl i m dodi carb
Wwoneud377¢esi um car bonate (70.49) was added t o BCHEPIOO®012035
suspensi on of 2-brono-1-(2, 2-di nethyl- 25
4H 1, 3- benzodi oxi n- 6- yI ) et hanone, (d axo, DE 3513885,
1985) (61. 89 and di -t-butyl imnodicarboxylate
i) (GeBromhexyld- apheny)bBulyltefi) under nitrogen. After

V 0 | t X
A d%tﬁ%demﬁi%héf\rl\gﬂ(@ brahoéﬂenyf)%ut%ﬂbl *M?a 'B u(f: tEbe Wg"\@és 752A1), 1,6

disramatexare (48 ml)dteérﬁhwlammum Promide, (!? Hr@rangdo¥ yagueous sodium
hyd?astw@ e&uﬁwrgps@bqnub LB b6t 2 H%?sh&daﬁ%uéﬁt ttamtpeﬁatuﬁér 18 mixture

and concentrated to ca4

we$ 99@@:1 dntquvager s mo%ml)@éw@dtresﬁw inte ety netatoa She gompinad extracts
wgiee\kégﬂed g\ﬁtheﬁaté}n driél ¢ (7 a éiid‘(é?/afj&gtetd' t'l*hj% rSQHMW(W%as purified on

thl§rl89tag@ etwlogwm naht REt@ieum (49-807(Q)Hand fhen lightpetpalpurs Y40-60 °C) -
e%FF’%QHTh@ag?ﬂﬁnéte%&&%e@ gﬂé’i r?hﬁ% gp\‘;eofﬁ‘éel% rc%HpBDnd (18 g)

uors gave addl ti o rod
LEMS. R4 34minki rd crop (7.1g) was obtained by
chromat ographing the nother liquors on silica gel,
evaporatl ng the appropriate eluate and triturating
i Xyl 4 phemybutd®thap 2004/ 037773

P . .
SETHEERORBONGIG o 1.0 53 ) was e o st oo
bmmpemﬂﬁ%bmmophvnvlfbww etmc &1i @) imdiydr HR 2i$0)mihvats—86chdegnhder
m&%% z&fgelrr ﬁg?nhl)ﬁ/ %l_sldwtifgn oPioaflk HS% b) RUfHE 21 00 ml) was added dropwise
overi20 i b&he solution wasthgh all@veakioatdnyl imiodRt arst dqreats sodium
bi%ﬂét%{, 5 e‘g% ?Aéﬁdmgg'é bﬂtﬁ{r‘s\&é“{"@c}eur%d %?q]v%tkar g %fg ea]_'\nto difer. The
caathingd e)rtrac(s]we?é Hried @¥3,SOgkaraitledomted. afteaesidde was putified by

r ar at was. was
g aien g Leenurs PR efbest (1 R g & Slgent e SEpertern. The
apphoriatefactioos wareueceoratdd tplyivedba titie ommpasuagk(ﬂ 7 ghdLEMBIRT=4.41
trlturated wi th hexane:ether (3:1) to give the crude

|c5‘r’oduct (226.61g). This was purified by
recrystallisation fromdiethyl ether to give the title

Cediurorcattmgate(if.4ghwas Bidedige stiredgsutpénsinhgfl2-brostoat-€2,2-dimethyl-

g jg‘ﬁ‘@zeég\ﬁg Retandng Midxo, D" 85136851 %oes) (61.8) and dit-buty

mﬂadzﬂmammkylate (@7 6:5g) )n- dsehgnitrileX(8@Arhiy lucderbritregen. 1Aftek VRJdrous stirring
at V\g ‘Woa?e}i e g r%;ﬁ;(ﬂf?%vggél'&mtl«;% g«iﬁﬂlv%%'r g(‘?,aédbm-wgm(j ztﬁg1 Broduct was
e)(ttﬁ):tedewmalul}aﬂnyb -etherefiliye,- BeB- ZﬂOpth)enWheléd;r&thIy organg] lay@rs were
w%sﬂe%i @ &L%X%% ?ﬁf 2)%:9? %cgr{%eﬁt?%\gfi 595]21&0nﬁt Tﬂe W‘nﬂg crystals were
calledted Zb_ydil” It_nattdnylwaéhbdl with diethyl ether and dried to give the title compound
RFIERTBEL7 U, e OB 7B RATBAS 6 6708: 39) ok, TidFcam, o),
4.88(2H, s), 1.56(6H, s) and 1.48 (18H, s) . Further concentration of the mother liquors
gave additional product (13.8g). A third crop (7.1g) was obtained by chromatographing
the mother liquors on silica gel, evaporating the appropriate eluate and triturating with
diethyl ether.
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keeping the tenperature below 5 followed by 2M
sol ution of borane - dinethyl sul phide in 20 THE
w@ 282n08)77Dpver 50 min. After 1 h, 2M HC (170nlCTEB2003/012035
added with cooling and the mxture was partitioned
bet ween et hyI acetate and water. The organic |ayer was

%wg on and br| ne atmd

'mﬂgdmpetp}ulold (Qémlbyas:h‘ddydab(zgstmh)sOMmﬁ bﬁ&.‘(teﬁldutybaz @eé-dumethyl-

49'? Q%Q%enz?cﬁb%ﬁ bﬁ@ 2 é)‘zo_ﬁ?ﬁy? (Sq%vgéqgtqu Iet eég}go@n ddichlgromethane

(@@Btrﬂ)at 20VBniRTthe r@a&ibnrrwas stirred for 1.5 h. Aqule??us hég%ll-l solution
0X
5§htr%) %szadt@ggghg eT lfb qggzggslf%)é}vgrﬁesleﬁ?%at% Tﬁe organic layer

one
v&sbmmedwom watér, dhigd W@Sﬁx)mm&tvbwb@wcha dMBdie, This was stored under

8 8, By ST ST, BT B e e

podciiot (226 6 g) 1Thi9whs parifidby( r]a6@l§lla)hsaﬁdnffadh® t@le‘tﬂw ﬁglgffb give the title
o225 Pl BEA 6P G Bhed n H Fot srs o

roge

emapar @m@ angischroreatographbly bma(Bnetagb adthdrith % (et Gﬂ;étatéﬁﬁ hexane LCMS
e m xture was diluted with water and th

proguct was extracted with ethyl acetate tw ce. The

sol ution was washed wth br| ne twice, dri egs(sl\/gsoél)

{y ) e QIcarbamate
AFZM/SEFBZQOIM @mmas dlmelhyl sulphlde in THF (28ml) was added SIOEM to a 1M
s lgl%l 0(2’ yﬂ‘g%:ﬂ%y}ﬁ){rl;%ﬁfphef{}lgﬁ%?&ﬁgﬂpl&[# 2-91[1),?] Joxazaborole in
euﬁiﬁh'y)dai Gt upGemnitiogprr sAosolutionobfl tett-tffyl0- (Mnmethyl-4H—1 3-
o ISl HETRER D TRl s
qummgdhe tqfﬁpeﬂtuga) below &t followe Dbf-2M=BIutib) of Ibstane ﬂuﬁﬁéﬂﬁw Bulphide in

TR B4 A 2 25 AL g e s

mixiuge wag partiiom-bgteeemethylhacetith and adted T @gma ﬂhyﬁﬂﬁés washed
wiltP Stdrated hl@al-q@t:gt %rcﬁjtlgﬁ? L brnEl% da&%ﬂ ég%ps Q@%&?} Qﬁ solution was

t enper ature
congamiratetnaoH| tbeumedtmhcpmﬁed doyt eﬁomatograf:hhydn aaﬁi :stnea el (800g),

elJt@ s%ﬁ%’é gﬂg@ghé%[te él\‘w ?gs%éfsgf ﬂ Jéenl I,\j% ,thq (l%compound
(QﬁgbL&MﬁgBT 3tymicartridge ) eluting with ether -
hexane (3: 2§=g?ogg| \ellre :Ihegtltl e conpound (9.8 g). LCMS

RT= 4.20 min. viii _
Vi) 68)=53(2(23Diraptiivi-4 e 34be prodiouin:- Byt ) iphrexarblidinane) hexy!l ) -
te%—gﬁ&d §ZF§- Bt é{l M—&fge’l 3-henzodioxin-6syl)-2-hydroxyethylcarbamate,

(86.379g) in DMF (600ml) was added dropwise to a stirred suspension of sodium hydride
(60% oil dispersion, 11.9g) in DMF (160ml) with cooling such that the internal temperature
remained at 0° under nitrogen. The mixture was stirred at 21° for 2 h. The mixture was
recooled to 0° and 2M HCI (134ml) was added. The mixture was diluted with water and
the product was extracted with ethyl acetate twice. The solution was washed with brine
twice, dried (MgSO,) and evaporated to give the title compound (63.55g) LCMS RT =
2.66min.

46



10

15

20

25

30

35

15 A stirred solution of
(5R)-5-(2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl )-3-{6-[ 4-

w@ 3e04i0omophenyl ) but oxy] hexyl } - 1, 3- oxazol i di n- 2POTVEP2003/012035
(1.89), 1,1 bIS(deheny|phOSphan) ferrocene (86 nm)

. tdj | i

_&i_ﬂﬂt?ﬂyrrol i di none (10m ) and triethyl ani ne
SO‘ghér Ca f{r‘ag (%@%g%%? r,HBﬁi %{ Olpgtzrgogqgasi %&écpﬁeggxllred cooled (ice-bath)

m Xt ur
solntien efl (3R)-&:(2, Edm@.tlﬁyj#l-m B-bemndioxinc6yhe2-oxagolidindrned(5.47 g) in dry

oo (oG kPR A1 108 HHkESLES Sk b AR MRRER AL outon of

6-bremohieiyl 4e(3Hodophenyiibutyl i etidero (1027 Iy) aih aDMFC (30 mildges then added
o8 o 19454 SRR o, R o 25 A e, rn

pogriedéntb laquédus solutionad amchoplindFdride areMiraEted irto lhylracetate. The

cofBined exiracts were;vashed WBAKIST €19 NRASOSNEI YaRaralss ) Th resicue

wa;lp).mfiec( @n Biothgee(9N\g eattdde 3 eluting with ether - hexane (3:2) to give the title
ben | n zol i di n-2-one Sodi um
Co’ﬁ'@?‘l’ g)( &‘E%RI; é%%g‘d to a stirred solution of
(5R) 3- (6 {4- [3
) , vl

eﬁﬂo@) -6;|y_l)e];3}amzbhglﬁ42rdng and vvat er ( 10n1 ) at r oom
SRS BBl el A S
|odephem;¢)betdxy]hexyl} -18-okbantidini2-dreen(d . 8g).Hie1 bis{diptenglphesphino)
o G P A o 50 g o s
roans temgpeeatige |nalemethyle2-aysrrqnumoe¢ (i) andriethylapringp(2ma) for 10 min
un%ergﬁtg%g%ﬂ %{ogﬁﬁy@g&rﬁgtgg éd 83rﬁli) %s %&?{)éﬁé @g%@%wgs |(1eated
at ¢ K201 3THELRE e Was cooled, poured |nto water and extracted into
dlan?o(rjl %éianéld'f 3@&@05@:{%@? Vq_@&‘afgb gv%Bgllake%tﬁ)é\/réggﬂ(éf oil
was phifistbsh @ biotage-caktjidgd@0g) usingsether-leekane X3:0) @s elfient changing to
etr&?.ﬁ' %g?é;?raé#agé FalionsWy eeg\t/e}goralfeé {5t vd BiRGIHY lclnm%fl)ﬁsy (}1 rb%)g:ﬁ)
LCHISRT 4.3 tthtirl, 3- benzodi oxi n-6-yl ) -1, 3- oxazol i di n- 2- one

(0.14g) and potassiumtrinethyl S|Ianol ate (0.45qg) in
tetrahydrofuran (10m) was heated to reflux for 2 h.

) (BR-EE Lo RONL AR R PIRAIRL R RIS St Aabiid PR
y Yol alfuU—TATTactcu 111t U .

c

bemddicﬁtrt-&ynﬂraaomhmmawneh water dried (Na2SO4) and
sofitf0 opgt g Tﬁgsgie?végy%hg%]'t Bl LS & (5R)-3-(644-[3-
(cydlopbhtglttﬂ@)phérwﬂbutekﬂaebql)-iﬂ(mdmaﬁfwh-i4&l-1 ,3-benzodioxin-6-yl)-1,3-

oxazolidin-2-one (1.0g) in ethanol (20ml) and water (10ml) at room temperature. After 2 h

the solution was concentrated in-vacuo (ca 50% vol), diluted with water and extracted into
dichloromethane. The extracts were dried (Na,SO,4) and evaporated to dryness. The
residual oil was purified on a biotage cartridge (40g) using ethyl acetate as the eluent.
The appropriate fractions were evaporated to give the title compound ( 0.68g). LCMS RT
= 3.66 min
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10 (100:8:1) as eluent. The appropriate fractions were
evaporated to give the title conpound (0.11 g) LCMS

W®R004/027789 mn. A PCT/EP2003/012035
4-{(1R) - 2-f (644-f3-(Cvcl opent vl sul fi nvl)phenvl | but oxv}
hexyl ) am nol - | - hydr oxyet hyl }-2- (hydr oxynet hyl ) phenol
acetate 15 A stirred sol ution of

_)((15? §ﬁfdn {gjﬁr:a{(évizlgpérﬁ\)l@dIﬂ%BﬁéHvﬁbhtBkﬂMéMBﬁﬁmbll Ry eI H-
X - -

1 ' | 3- benzodi oxi n- 6-yl ) et hanol (0. 1g)

Al BtigbACindtktuRC ebf C(@ﬁlsd(e({ﬁqﬂ-zrcyeﬁgei«f@rsalrnylﬂpﬂe%htd&%exy )-5-22-

or

heated at 82 on was ‘evapor at

d'mﬁthwr‘yﬁ'éSQSbQQ?Dng'@“&Y'}Té Sr9xereliditn?reBe Hd-149) and| Q‘H@SSB-I“P trimethyl
sﬂéﬁbl@t@5(9)453;)-|%réhgar&1ram(f0mlﬁﬁéy fetdd td Mittik ford0n EXRERIure was

bia eshel buTfer SRV REhH 4T ang piagled inie e8I postate. The
extrB?z‘tQ RSy Q\H&Mé& with g dR&Y (194,810,) BE BPApor&ied atTee residual oil was

| soner

Py "3@6 - (% q'qtase garsidon pdal wsing rdishiarppmtiaoeehianekl:B8 eammonia
(10@ kﬂ?aé diuéngi Tf@ibﬂropﬂ‘idtelfr&tloﬂéwere evaporated to give tll739 tite compound

nzodi oxi_n- 6-vl) 3-oxazol i di n-2-one (Isoner
wﬂﬂ@p‘eﬁ'@@ I:ﬂ'ér@gagn'ié"l"‘hods sinilar to those described in
Exanple 1 ix) Separation of diastereoi soners was
achi eved using a chiracel OD colum (5 cmx 20 cm

xi)UgiM QR);'% M}B‘-(?{H@@éﬂé!ﬂﬁr_@ }Qﬁé’lﬁblﬁt@?ﬂhe# !Smtrio;-H fh)_(d rogyethyl }-2-
hCOﬁ'pOUI‘% WwWas Ol tatl ne (c’ilS a Cl ear ol . g).
A F§)tn’r3df é@midh fo3 (1@)&[@@!3%&%!65%%dm?%énkllw&éy}ﬁéi%’éfnmo] -1-

am no| -1-

TR, %b%ZPGPH'Hr%Y')eéﬂ%‘Bh@HQi)" gagigkacstic asid{gm!) and water
(© 'ﬁﬁ{l)r\%gshéét@@l 5982 b@ férmlﬁrﬁmdeﬁferz (%gﬁg%b?%éﬁﬁa?edltoxawness to give
thqotr;lﬁ @m@ﬂ@g%r qili(0.075g) LCMS = 2.61 min, ES+ve 532 (MH").
R)-2-f(6-{4-f3-(Cycl opentyl sul finyl)phenyl| but oxy}hexy
[ )am nol - | - hydr oxyet hyl } - 2- (hydr oxynet hyl ) phenol
e (Isomer 1) Prepared using nmethods simlar to

4-{&%?@](@%@;@3; leRtyEu efylibulox difinal- RhRifoybthwl}-2-
TVE . anpl e

(hydroxymethvl)phenol acetate (Isomer 1)

i) (6R)-3-(6-{4-[3-(Cyclopentylsulfinyl)phenyllbutoxythexyl)-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yi)-1,3-oxazolidin-2-one (Isomer 1)

Prepared using methods similar to those described in Example 1 ix)

Separation of diastereocisomers was achieved using a chiracel OD column (5 cm x 20 cm)
using heptane-ethanol (4:1) as eluent. The title compound was obtained as a clear oil
(0.198g). LCMS RT = 3.69 min.

i) (1R)-2-[(6-{4-[3-(Cyclopentyisulfinyl)phenyllbutoxylhexyl)amino}-1-(2,2-dimethyl-4 H-1,3-
benzodioxin-6-ylethanol (Isomer 1)

Prepared using methods similar to those described in Example 1 x)
LCMS RT = 2.90 min.
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4-{(1 R-2-f (6-{4-f
3-(Cycl opentyl sul fi nyl) phenyl | but oxy} hexyl)am nol - 1- hy
waleaxysrhyl } - 2- (hydroxynet hyl ) phenol acet at e PCEHFEREN3/012035

dl i di n-2-one (Isoner 2)

P?r%@r%%tﬁ‘&ds'@régé}qé &e%@&%eﬁ%é&érﬁ&@ 1 Exanple 1

LGMBRRT>= R668-nin E3t\eCydR (d)db!ﬁt yI suI finyl)phenyl | but oxy} he
xyl)am nol - 1- (2, 2-di et hyl - 4H
1, 3- benzodi oxi n- 6-yl ) et hanol (Isoner 2) Prepared using

E{E‘?ﬁ%@l gs simlar to those described in Exanple 1 x)

4-f6§ Rp24 . ‘ 5 o / Su e WA,
h{drd rﬁléth | th{éifa%éﬁéf‘é | dn}.er (hydroxynet hyl) phenol
Somer repared using nethods simlar to

those descrlbed in Exanple 1 xi) LCMS RT = 2.60 mn,
' hényfibdto 1)-5-(2,2-dimethyl-4H-1,3-

Topen ony eny XY y
roxazalig ;Q’}.Q@ﬂﬂ@roxyrrethyl)phenol
Psﬁea‘ug thdtth described in Exampl
g Bg' e 950 Oc:sFoS(Se(r:}r{ fl SlTJ %(%T}‘;/F) phenyl | but oxy} hex
ylla MS éﬁmjﬂhyl AH1.3- 30
benzodi oxi n-6-vl)-1, 3-oxazol i di n-2- one

3- Chl oroeroxybenzm c acid (0. 0889 was added to a
:_) - vy 4 O -_L.'v._\‘____u L1y ',2-71.1 ﬂ,- X =u$ ' am'no ‘1" 22'd|meth I‘4H"

YI)-o-(Z 2 AEthyl -4 13- .
Preeared gpiog methndg| simitar 4o Hiege desaiibad N brmple1097g) i n DM
LOMO = 2 896qis0l ution was stirred for 0.5 h at room

tenperature. The solution was diluted with DCM and

washed wit h 2N 49 V\D 2004/ 037773 PCT/ EP2003/ 012035

_)N@L _QL
grv € co ouno
( hvdroxvmethvl)p henol acetate (Isomer 2)

Pré&é?led asih§ ﬁTe{H’ch%ir{qu Ctleﬁt%%tdélscS,ﬁHefdQﬁ‘ EkarApiBAvkj but oxv}he

Gl R 2 80min B e AP dbbin.

LGMS en%éamﬁl'-:rﬁ"ﬂeﬁ3?é )nol A stl rred mxture of
(5R)-3-(6-{4-[3-(Cycl opentyl sul fonyl ) phenyl ] but oxy} hex
yI) 5-(2, 2-

yl -4H 1, 3- benzodi oxi n-6-yl ) -1, 3-oxazol i di n- 2- one

-Rﬂﬂ)—ﬁlﬂé@@% b ARislNdnyBbheVAb@bRhexyl)aminol-1-hydroxyethyl}-2-

(hydroxymethyl}phenol acetate

i) (5R)-3-(6-{4-[3-(Cyclopentylsulfonyl)phenyl]butoxythexyl)-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one

3—Chloroperoxybenzoic acid (0.088g) was added to a stirred, cooled (ice-bath) solution of
(5R)-3-(6-{4-[3-(cyclopentylsulfinyl)phenyl]butoxy}hexyl)-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one (0.097g) in DCM (10ml). The solution was stirred
for 0.5 h at room temperature. The solution was diluted with DCM and washed with 2N
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(240nmg) in THE (6ml) was heated to reflux for 1.5 h.
The m xture was poured into phoshate buffer sol ution

wQ@ pid4H37720d extracted into DCM The extracts WeCEEP2003/012035
washed with 10 water, dried (Na2SO4) and evaporated to

Nq%lx SQ‘UF r&wa&er dri %l”&%fé‘&)(a%% %Uggdratlé% gi\F/g the titl%‘ c%%‘:prgurqd (0.085q)

LARIS RT[£ 878 nin.3- (Cvcl opent vl sul fonvl ) phenvl | but oxv} hexv
| ) am nol - 1- hydr oxvet hyl }-2- (hydr oxynet hyl ) phenol
acetate 15 A stirred solution of

i) (AR)-2-2(6L{4934 BydichbenBstifopgiphghdibLiforyitedvilaenind] {162 2adimetieyi-4 H-

SRRl e
3¢ € , 3- benzodi oxi n- 6-yl ) et hanol (110ny)

A | stirgBdaamnixturé\c 6H (W}(Gé{ﬂd&(@?cﬂﬂpen(y&uﬂﬂm)phwl]b&@kﬁﬂe)fw) -5-(2,2-
IERHAET Sherinlonp &sy e GagliT PR AR hoeR v dumgiy stanotate

(240rhg)in THF C(Bﬁi)ogaambytedntosneﬂux&orutﬁrtg (Kbt fidide was poured into

ni en I gsi| dis ved ,
prosatE ep Pl i Bietrd B REME Tre SRt SaPloRned win
wales driediNs80,par eeaporated |tb|gwectbmﬁﬂarmbn(o'bﬁmgx120n@&CMS RT =

=2.6m n EStve 548 Exanple 5 4-{(1
M. [ (6- {4 [ 4- (Cvcl opent vl sul fonvl) phenvl | but oxv} hexv
I )am noI hydr oxyet hyI }-2- 25 (hydr oxymet hyI ) phenol
6 I

I ﬁeuﬂollac henyl cycl opentyl sul fone

(_\@_X&MLL_M |
A SHSS Sofih a5 s AP s U SRR A SN BGhamincl. 1

(2@idimmkthiyb4r-4 (a-beqzbdloxlhfﬁqxdmamleﬁ 10adg) ardiglaciaf INCDI-( Gimﬂg)and water

(Og&wqgﬁe §d$§ o%é’ﬁigrﬂim nq-i]SIsﬁ u?gsevsg tevr%]org\{a é to %ryness and the
reddiid Fab rPRRMRE LY IBictagd M otunn girematdigrapfhy 3RBSilidd ) usimgdDCM-EtOH-

w8 G385 Thd 4 RRGbT e i s

AJDH Ahethesalvehwadiexioved togise theditledotmpoumnd ¢T8mg). LCMS RT=2.6min
é,ﬁ nﬁ_)%r ature, poured onto water and extracted 3 tines
VEP*8t OAc. The extracts 35 were dried (MS™) and
evaporated in vacuo. The residual oil was purified on
a silica 50 WO 2004/037773 PCT/ EP2003/ 012035 SPE
2| ut cartrl dge (100g) using a gradl ent of O%to
' @ a0 B :hik A

) B ) 28 . LCMS RT =3.93 min 5ii (1

R) - 2- {f6 ({4 f4 (Q/CI opentvl sul f onvl ) phenyl | but - 3- ynyl
}ox Phexyl | am no }-1-(2

i) 1-{4°[(6-Bromohexyl)oxylbut-1 _yryl}-4-(cyclopentylsulfony)benzene
A stirred solution of 4-bromophenyl cyclopentyl sulfone (EP683172 A1) (0.5 g) and N,N-
diisopropylethylamine (3.33ml) in DMF (15ml) was treated with
dichlorobis(triphenylphosphine) palladium (Il) (60mg) and copper iodide (13.68 mg). The
solution was heated to 70° under nitrogen and a solution of 4-[(6-bromohexyl)oxy]but-1-
yne (DE 3513885 A1) and N,N-diisopropylethylamine (1.66ml) in DMF (5ml) was added

dropwise. The mixture was stirred at 70° for 19 h. The reaction mixture was cooled to

room temperature, poured onto water and extracted 3 times with EtOAc. The extracts
were dried (MgSO,) and evaporated in vacuo. The residual oil was purified on a silica
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di met hyl - 4H 1, 3- benzodi oxi n-6-yl )ethanol To a stirred
sol ution of 1-{4-[(6-bronohexyl) oxy] but -

wa200a9B%731- (cycl opentyl sul fonyl) benzene (2380Pgi/EP2903/012035
DMF (10M ) ‘were added (1 R)-2-am no- 1

Sk p7a8 At Qe froda, "D Bkt of 0% RE364S Moyt sther in

cydlﬁhéiaee r(Gxadmast ]ﬁmaprd'oamatédiabmnsmerg depqiatedo@i gieg the title
T ure was

cof i (pa ol R BT PR AT B br e, ?dx( NSO

and evaporated to dryness. The residual oil was

ii) QYR 8

dirEIN ItAB- 4.3 -berzbeinxingb: y)ﬂgnolappr opri at e f r act [ ons wer e
V&E%%%yﬁﬁﬁoh %If ?—:{X F(?tb%aﬁe%ﬁox@ﬂﬂ? 9 %9!}-(4 ](wé?aa)en{y%oﬁ%

be@;er@»(fzedngnmfwuf Oshlpwenetaddsd( TRIFR-aNs0e (2, 2-dimeadivy ek d-

ber%ggiTI wgé \n?)?é?n%r@{dﬁbg%k A&%&gﬁh@?%@ giisopropylethylamine (165pul).
The Hixture Wwhéhédtéd husedacd Dipbeford Isaing alfowelind eoglitd mdm mperature.

THE SRR et Hhohe 'R EIOAGnYaRneg i g St RSO 394 fygporated
to HANBEABe (rd$iial oivaas pinfibdamensilitbandasiut SREtdraidge (1 0g),

ool i oty S0 i B, e

apbtdphét@tf%dﬂaﬁs warevapdre@dite give ymetite cofppund ¢EI7env)ILOMS RT
urified on a silica bond elut SPE cartridge (59),

'294761'8 ent 0%to 20 % [MeOH - aqueous ammoni a(10:1)] in

DCM (G adnaster TM . The appropriate fractions 25 were

evaporated to give the title conpound (65ng) LCVS RT=
iii) 2(18%-2rl{ 6+{4-14-(Ey¢lopentylsulfonyl)phenyllbutoxythexyhaminoj-1-(2,2- dimethyl-4H-

1,Rberzotiiofint&Hyllethdrorcl opent vl sul f onvl ) phenvl | but oxv} hexv
A lsbriibg s - (%RWQ 63?{4/ %(&W:lbpe’mylédmﬂylw e vAc! hexyl amlno}-1-
i S e SRR
hyd gqated over a palladium on carbon ‘catalyst (50% wa er by welghtng 35mg) for 19
h. Rhe 2afalyst (vad rérdeVebyiny fitnationl andl therﬁljtta)qawgﬂywmtyd lodpypess. The

re§id0A o WROpariied \oH 8%Nigh bvhd eRn IFE dartridy yi éth@rﬂ(ﬂ% to 20 %
MR, it bl S s o hb I fctons
wete BYanokRied Jeaike fiedt 9(08"'6’6@7 added

iv) 4-{(1R)-2-[(6-{4-{4-(Cyclopentylsulfonyl)phenyllbutoxy}thexyl)amino]-1-hydroxyethyl}-2-

(hydroxymethyl)phenol acetate
Prepared using the method described in Example 1xi)
LCMS RT =2.60 min, ES+ve 548 (MH)"

Example 6
4-((1R)-2-{[6-({4-]3-(Cyclohexylsulfonyl)phenyl]butyl}oxy)hexyl]amino}-1-hydroxyethyl)-2-

(hydroxymethyvi)phenol acetate

i) 3-Bromophenyl cyclohexyl sulfide
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cycl ohexyl brom de (4.31g) and potassi um carbonate
(7.31g). The m xture was stirred at roomtenperature
waeaen31173 rogen for 18 h. The reaction m xt ur ePEEEP2003/012035
partitioned between 2N HCI and Et OAC. The organic
hasg d (
TR i S SR b S bieieRgeriflol’ (6 500) HIEWA (180m) was added
cmiqt@gmlrb;rogm,eemtaig) anhd petassinpatanebnale3(783ty).. THE mixture was stirred at
I t

c%’?rkS T I(Jf]e %n cyc'tgﬁ eIS8;J h. %I’ﬁée %\&tlsot‘?\l I??fel)crje gg %aﬁgonéc* between
2N- HEbﬁD@fﬂQﬂC chnel gqgewyl pimafwmmsmwg/)thubnnmd dried (MgSO,).
Fﬁt?ﬁgﬂﬂ%ﬂo‘%%va Pl §c{l\%91?3:n?@§ 9% S@g%ggave he title compound

or o enzoi c aci
(3:899)+ Hd (glgca?(tbbqul@epem@f dle@ylfejherlRS—OrQO The reaction
m xture was poured into water and washed with aqueous
sodi um suI phite untl | no peracid remined. The organic
ii)p BB yheyelohexyl sulfonter i ne and dried (MySOM).

Fé;t‘g*géﬁ%%%ﬁ@ﬂ”bﬁ&mt # lngf C%%E'og‘ﬁ %GW i $&90m|) under

nlgog@ Wis . treggeq with meta-chloroperbenzoic acid (57% pure, 8.69g), and stirred at
AY .

ro%mévf;{egaetﬁr;eggghs@r *er)mgfééé Tidn pﬁ&mv&% Dduirel] InfY fhRPSHY Wathed with

aqueatp isedigny gulp_r@wg:nm'rno:gerggd mernamg@ The organlc phase was washed with

br(rkz':a%nd2 dil% g(dé#?gsFﬁt%{lﬁh 0%?’925%%|f GHE )BRERY lidder BMIE- pressure

OXV
{9 fitle cappaung-(BERZL HEMS RT 6-3/83 wihanol  Pr epar ed
u3| ng net hod described in exanple 5 ii) LCMS RT =2.92
m n 25 yJ
I 4k 1 3- be nzod i oxi
pJé%éaéd L%mgméétﬁo G%’?%Bgé em?% ;l]% thod described in
LQeM§ Te 88MmiN) LCVB RT =2.94 nin. 30 vi 4-((1
R)-2-{f6-({4-f3-(Cyclohexvlsul fonyl)phenyl | butyl}oxy)h

ex I | am no} - 1- hvdroxyet hvl ) - 2- (hydr oxymet hyl ) phenol
{6 £6{4 pyelohexyisdiferybphanyis3cbutyns tyliowyihe wllarninal:

dlﬂaeﬁ'i%MHH@f: §erﬁ-5dlo§mf@¥lgt|’7ﬂ_a[noﬁswe 561 (MH) + 35 Exanpl e

003/ 012035
Prepared using method described in example 5 ii)

LCMS RT =2.92 min.

V) (1R)-2-{[6-({4-{3-(Cyclohexylsulfonyl)phenyl]butyl}oxy}hexyllamino}-1-(2,2-dimethyl-4 H-
1,3-benzodioxin-6-yl)ethanol

Prepared using method described in example 5 iii)
LCMS RT =2.94 min.

vi) 4-((1R)-2-{[6-({4-[3-(Cyclohexylsulfonyl)phenyllbutyl}oxy)hexyllamino}-1-hydroxyethyl)-
2-(hydroxymethyl)phenol acetate

Prepared using the method described in Example 1xi)
LCMS RT =2.69 min, ES+ve 561 (MH) *

Example 7
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4-((1
R)-2-{16-({4-13-(3-Cycl openten-1-yl sul fonyl) phenyl | but
w@ kdoaxy)hexyl | am no} - 1- PCT/EP2003/012035
hydroxyet hyl ) - 2- (hydroxymat hyl)phenol acetate j
t | 1 J=XaY"

Mﬂwﬂ)phmmtatm THE (2oom) at -78
under nitrogen was added a solution of lithium
bls(trlrrethyIS|IyI)am de (19ml 1.06M in THF)

i pAYYED y gneed for 25 mn before a

é’%t'i%d"{qﬁufon%lf ?}ﬂrom{) nqﬁnﬁt%%gsgm)né el et ﬁ%bﬁ"‘@&f 4.74g) in

ure s tir at
THF t [200ngueat he@Wi uhdexn witfogeyus wael Ladded of sohabtioh umf  lithium

il Bt L, S8 150 BERRRL 965 Mok 0 25
beford asrdp’nm’abfedllyl b_ramlglee(ﬁ.§4gyrhneTHEs(ﬂ0malwa$i addesls The mixture was
all @éqlggé g{j C{nasbe |1'0§ %5%)‘%’? %Hg& evleriH\t/?r? %{qhééu%gﬁolétlo% cg)ammomum
chivyige Ohﬁe(wtﬁluc( @eacbmbteﬁwh Eﬂrmc aar tipr orgaic fphase iveashed with

b”ﬂ@\}% %%%%?aitgdﬁfeﬁa Fw Srynedd. FnE FDEH Dt w38 on a silica
SPE bérit éluusmtriaye K1)00§Yl131ﬂg hugratent Af 6% 40% digthyl ether in cyclohexane

(G, B By PR B Ve (DoBT ) ar v i g compouna

(1.‘669)JIIGMSIFMMBI4D miN NaOH (25nl) at roomtenperature
under nitrogen for 18h. The reaction m xture was
partitioned between 20 water and Et OAc. The organic

i) PhRG Bromchewasdxeli 1 butdnebr i ne, dried (MySHX), and

ted,t Th ' | o] i £
TR AT T T
tetﬁétﬁ.@&@’nﬂnoﬁudi brioatash exaty wers stimed ewgomusly wiftc [1ONeMa@H. (25ml) at

rof el Bnaeuf o AR e, el AR TRS Bllioneg petween

wdtért bed EtOpouTte (drgadig) phaté cwas swdshed vflﬁs%)dhet tyed ¢Mbh8O,), and
l.ohexane)

i
eveRpepled § AR TR R {URL 9 Rk PUrieckon 3 siioq SRE Ropd gt garridge
(10(19)b€l_11e @dcassi N 64alibrbmehex@ne oxas elutedi wmoyclehe'ﬁana, Elutlon with 5%
aiByung? o Ssioerane g1 rrpoyaLef s, sopns drRergeged prassyte gave the
title |comipoett @r52gy. V2 - @mﬁe(s%zéiem alifay)in cyvidbeRan& RiE). 44nder
nitrogen was added sodi um hydride (60% 30 dispersion

in mineral oil, 0.38g) and the mixture was stirred at
utEnut-glokyhe -disnetiol-d it Ig3rberfizodioxin-6-yl)-1,3-

o 4- !!i{jﬁ:gr onohexyl ) oxy] - 1- butene (2.07g) in DVF (5nl)

dropw se and the m xture stirred for 3h.
ToTa&olutiae bf BRV&RE,2rdiemetingd Hal ,Bibenzddioxiradryl)-1,3-oxazolidin-2-one (WO
0266422) (2.00g) in DMF (25ml) under nitrogen was added sodium hydride (60%
dispersion in mineral oil, 0.38g) and the mixture was stirred at room temperature for 15
min. A solution of 4-[(6-bromohexyl)oxy]-1-butene (2.07g) in DMF (5ml) was added
dropwise and the mixture stirred for 3h. The reaction was quenched with water and

partitioned between water and EtOAc. The organic phase was washed with brine, dried
(MgSO0,), and evaporated to dryness. The residual oil was purified on a silica SPE bond
elut cartridge (50g) using a gradient of 10% - 30% EtOAc in cyclohexane (Gradmaster™).
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partitioned between water and Et QAc. The organi c phase
was washed with brine, dried (MSO), and evaporated
wo eoodoyitess. The residual oil was purified on BCHEP1005012035
SPE bond 35 elut cartridge (50g) using a gradient of
ThO% YeeFt4h6nd We@ywag&%me give' thE WBs b dling @F6YfLcMs RT =
200 O 7773 PCT/ EP2003/ 012035 "The appropriate
A 480 ons wer e evaporated to give the title conpound

(266g) LOMS RT = 3.47 min. iv

SRg 5-(2, 2- 4H-1 3 benzodi oxi n- 6- -3-(6-{[4
)-3-(6-{[4-(3-{[1 -( -propen-1-yl)-3-buten-

siifoRyighen h wmm.aiamael 3- oxazol i di n- 2

- T

To Gryolutars of 45k B30y aRIgKY 1642, 2-dimeWed o 1-bgazadioxin-6-

yl)-3; 3%@2@@.@%%6(1 (vdjd) h grln\tﬂwgléﬁuz): g;r?a %d@étﬁ 4 10.8M9soluflon of o-
S

o UrSroae s b (BRI Tt o ywasrisred at room
tePfedtirerundep nisb \’ﬁér‘ ﬁﬁi 26ﬁ Fri@@fé‘ssuhﬁrﬂh%fsﬁﬁé{é 1. Ug@elﬁ water (1.5ml) was

nitrqogen for | pot assi um phosphat e
adiadc Toloveg by b

@ -alylbyt 3enyhsyiferyiedt Wobenzéne (2) 789) palladium
acktdte g&ﬁéﬂ Hh@ th§(1@md)) FHé f’rﬁbHWe]Wa% Ma@é@%%ﬁﬁ vi I’ﬂ;%rous stirring for

é( all adium acetate (6nmg), and PPh3
2ZRe Fhexm we wes Alewed do stumotoipem temperaturs then parfitioned between

wateF andZEIDACT MEheTordanice PH\@S% WaE WS Owlti tHHNB, @eEWSO‘;) and

t enper at UI‘ e then partitioned between water

evaparalidy ith B’“E‘Fﬁas@%'dﬁﬂsﬁbwawpﬁﬂf ast pp silicar§Ri bond elut cartridge
(50@’9%@% a adifdieR 8P F0H ds53R Q(O/Abe'ﬁ? cydi Bﬁe){aﬁg gyr%émgétlerm) The

purified on silica SPE bond el ut cartri
a%@ﬁ?t%@%'@"%wﬁ%ﬁ{a@ﬁf&“ﬁ togivg, the W/&@Eﬂmd ®. 209) LCMS RT = 3.91
miycl ohexane (G admasterTM. The appropriate fractions
were evaporated to give the title conpound (1.209)
LCI\/BRT-391 mn. v)

htibhényiibs bR ive o RIEeBY-biRkthyi-

A §61ht|5r1 &WSRf 5-(2 2-d|methyl-4H-1 3-benzod|oxm 6-yl)—3 6—{[4 (3-{[1- 62 pro en -1-yl)-
3- benzodi oXi'n- 6-

3- t(netg%-g [yﬂg?lbnypgﬁ@ﬁquwg&}hexyl) 1,3-oxazolidin-2-oné (8 5g)in DC (25m|)
wab dlédﬁ(?g!m%téd fbes hii® rBéania@Hé/ bbsgﬁéﬁéidh@%ﬁﬂsmﬁﬁmné)-élcﬁolgfﬁﬁﬁemum

ol i di n- (0. 50) deoxygenat e
(329) \gaqﬁqfled and the mlxture heated at reflux under nitrogen for 55 min. The

re&ﬁi&bﬁ)ﬂalsdﬁﬁ\ﬁe@to%dol by ﬁub‘?@sﬁd&d WEP S ‘i‘a adiied prCHOH? RRR

61 rrgl%J was added and the m xture heated at
Ca[mgiﬁ Ao} riggian ysing B0AGGyclohexane£2:3a gave % tl#mo'apqnmﬂda 389).
LAOMS FA 3.20¢hihhe resi due was applied to a silica SPE
bond elut <cartridge (10g). Elution using
Et OAc- cycl ohexane (2 3) gave the title conpound

_)(Q
To a stirred solutnon of (5R)—3-[6-({4-[3-(3-cyclopenten-1-ylsuIfonyl)phenyl]butyl}oxy)

hexyl]-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one  (360mg) in THF
(12ml) was added potassium trimethylsilanolate (0.11g) and the mixture heated at 70° for

2 h. Further potassium trimethylsilanolate was added (0.05g), and again after 4 h. After
6h the mixture was allowed to cool and partitioned between EtOAc and water. The

organic phase was washed with brine, dried (MgSO;,), and e\)aporated to dryness. The
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30 di net hyl -4H 1. 3- benzodi oxi n-6-yl ) et hanol To a
stirred sol ution of

w@ 5(}@)/037-7915- ({4-[3-(3-cycl opent en- 1-yl sul f onyl ) ptiERRi0pHU2035
tyl}ox

1-5-(2 | - b i oxin-6-yl)-1,3-
roRSRATASISHES PRSI PR ORI CEATGe (108 S aradient 5 MeOH
in %Ml‘?fé%-'? %?‘ ;gréﬂi‘ﬁi’dér@fﬂ amel aiiﬁﬁ)drﬁtetlﬁ@tlom Wetdevapordted & give the

_heated a er potassi um
t’”@r"loﬁ’é’PH‘\}‘lféﬁoﬁ}Qgi-Ql\é '\QAES 213%‘%1(5’31“((Io) 05g), and again after

4 h. After 35 6h the m xture was aIIovved to cool and

;Bgexvﬁamlno}-1 -

h%V%g@mg_ﬁ) gg'h&d}og[mélm@heﬂ'él%cet&fb WD 2004/ 037773
i.c
Prapareq yaiadDe Feightdes E@ @ma'gv"?fé @%%%%iﬁ%%%* min,
ES+Fel¥38 (MH) 7N (GradmasterTl\/p The appropriate
fractions were evaporated to give the title conpound

(120rrg) LCMS RT = 2.79 min. 5 vii 4-((1
- -éfG ({4 f3-(3-Cycl openten-1 -yl sul fonyl) phenyl | but

fdﬂ% Can?o_ln phenylpantylioxy)hexyllaminol:1-hvdroxyethyl)-

2-(hydreyymatayhpnanetacesaier i bed i n Exarrple 1XI) (PG 49791)
LCMB RT =2.53 nin, ES+ve 545 (MH)' 10 Exanple 8 4-((1

i) AlBrdiol £1dvbRpénty sé,%ﬁatyl sul fonyl ) phenyl | pentyl } oxy
)‘h‘ewy' i/ roxyeth 2(?[ hydr oxynet hylg phenol
lodeeyclepentang - QS’mj 3~q5c>asi|de§e A t’ﬂ' % etz Srigorpgbenzenethiol and

pdéé%ﬁﬁﬂ BBRAL 189 3‘1 é@m (5@%!) andesk ltegct"ﬁ)nﬁhéét éﬁ'rr%dender mtrogen

rono enzenethlo and E assi um car bonat e

fond Shond fpglapmgorggmdoft irdogysiopentane 2l wasy a@:{pdu@fujéfhe) mlxture was

stﬁegf@%ﬁ TiY sdivetl- wad EvHponsted %Btth@r}egﬁue was partltloned between
opentane (2ml) was added and the m Xxture

walef @ - he wmbméi ggane AxtragtiswerpRsNad adfh NAPH {70, brine and
drfe@ﬁggﬂ vyasr Hé%&ulﬁrﬂgo&?ﬂab%hHWusM%b%[ag@mjcﬁb riifhy on silica

d"organi c extracts were
using W@loaﬁ@@@s&m tq gl thedfle copworad (3-6Q)riMp |RTwAs
purified using biotageTM chromatography on silica

u3|ng cycl ohexane as eluant to give the title conmpound
ii) ( 3{(@x¥glopetyjtkiol=g~iodobenzene; |

Tol al &&Ioﬂlf’&(‘hﬁ E)b § tyidhi %)Osieﬁb‘ﬁ{%‘éﬂfen@g?%g%% Udry quF) 1(40m|) at -60°

cyc opent ronobenzene
ur(d¢0nnrpg@m wae@dd%nwbmblrthlnm elelcTy @Msn b@@@@% AB%Ft sfirring for 15min

% L{BAJB?a@@P L}4 3%)%%:& Eﬁgﬁ?ﬁ)vga '%Iﬁﬁd d;ﬁy\n[ll_sfe' Ay fh@rs)olutlon was

allveved dol d@dmdo @bv\WséTHﬁdvaSh%dcbdltQtthQ)hFQMSSOlUt'ON foﬂlowed by aqueous
sodium sulphite. The resulting colourless solution was extracted with diethyl ether and

the combined organic extracts were washed with water, brine and dried (Na;SO,). The
solvent was evaporated and the residue was purified by column chromatography on silica
using cyclohexane as eluant. This gave the title compound (1.8g). LCMS RT=4.1min

iii) 1-(Cyclopentylsulfonyl)-3-iodobenzene
To a solution of the 1-(cyclopentylthio)-3-iodobenzene (1.8g) in DCM (40ml) at 0° was
added m-chloroperbenzoic acid (4.3g) portionwise. The mixture was stirred for 2h at RT

and the solution was washed with aqueous sodium sulphite solution. The organic phase
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allowed to warmto 0. Wt THE was added to the brown
sol ution, followed by aqueous sodium sul phite. The

wOo e®alosi’ny) col ourl ess sol uti on was extracted WCTEP2003/012035
di ethyl ether and the conbined organic extracts wer e

wisdppfledMiol HpapbeilumiBs iaRg V\@B‘éllﬂéd EQnd Wﬂ A%2(1 1). This

sol ent was evaporated and the residue was purl

9a¥e nefitierropare ?%ﬁl??'%f?“%‘?’l@%“ (@i #@M%T-&mlane as
eluant. This gave the title conmpound (1.8g). LCMS
RT=4 . I sul fonyl )-g aodobenzene To a

y S : phexyl]-1,3-
gé,zqﬁgjh-z an@CM (40rr1) at O was 35 added
mchl or 0 erbenz acid (4.3g) portionw se. The
x BQJptio ‘osféé (?@rd'ﬁﬁtrﬁ(?‘”#ﬁ 3-herrodixingyiili oexagelidin-2-one

(Eﬁ?ﬁkﬁé’ M)t(BOQfﬁgﬁWQW |54 %Hbé}hh%ﬁ}?%ggggs%fzﬁg ed with sodium

organi ¢ phase WO 2004/ 037773 P
H‘Eﬂﬂ% (ée%t dsrergiar ingningral el RSmg) dnddise mibdure dtired at20° for 1o min. A

sauﬁ%g!aﬁeé B%gmoge@;l Q”&n&h 114% ?tﬂ_é]" rﬂq %%%e&%&%&s, n DME (1ml) was

afided and the mlxture stlrred at 20° for 18 h. Phosphate buffer solution (pH 6.5) and

VAR G ST W GRS 0 S s wee

wgb waterandadiried (NaZSO4) Solvent evaporation in vacuo gave a residue, Wthh was

plRY-BY @%h%ﬁ%%ﬁ% g‘ill% %@og@l QX {‘nd?;,g\//stc)l%é(fs) Jave the title

CQmIJ@mdrﬂO@mg)en.(H«ﬂSBGq/\&éerreat ed wit h sodi um hydri de
(60% di spersion in mneral oil, 96ng) and the m xture
sti rred at 20 for 10 m n. A sol ut| on of 6- brom)hexyl

a3 A o B fAc _ %ncg(aE %Hwbél;’estl rredat 20 for 18

pH 6.5) and water were
A Sotion zof d5SRIG-(2r2-dirnethy v 1 eauena@m@m-ww)ke [Bt-(@‘hhnty'ﬁhﬁyloxy)hexylj-

N LD T
(288mg) Inde G ($ma@hd triethytanniog thpl)yvas ueskygenated dy.bubbling a nitrogen

stfea | o'ihréﬂ\ﬂt%lzw 1§E 43}%1 3? gav& M};‘? tI(})I € io&idaPo lfjlq(?lmg) and

(700ny
d1(:rgq:1pb[§(tfug:e(nylphosph(r@)pallepiem @II) s( wm@)mer)epmny | dnd4thp emiityire stirred

2T Yo PR XS A B rolBE ] g oo he sesiuesspurted by using a
SBBIsilica bandElut cartridge (10g, silica). Elutlon W|th DCM (1vol), EtOAc-cyclohexane

TR AT Rt s i -

3M|n1 (cycl opentyl suI fonyl)-3-i odobenzene (Exanpl e
8iii.) 20 (202nmg) in MeCN (8nl) and triethyl am ne
(4nml) was deoxygenated by bubbling a nitrogen stream

vit R AI6-(B[3-(CyclopentylSaifapel pHehyllpentlildey )hdoD- (e dimethyl-4H-1.3-

benzodioxin-6-yl)-1,3-oxazolidin-2-one

A solution of (5R)-3-[6-({5-[3-(cyclopentylsulfonyl)phenyl]-4-pentyn-1-yl}oxy)hexyl]-5-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (215mg) in EtOAC (10mi) and
EtOH (10ml) was hydrogenated over platinum oxide (30mg). When hydrogen uptake had
ceased the mixture was filtered through celite and the solvent was evaporated in vacuo to
give the title compound (200mg). LCMS RT = 3.83min.
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di chl orobi s(tri phenyl phosphi ne) pal | adium (11) (18ng)

were added and the m xture stirred at 20 for 4 h. The
waolnesit77nas evaporated in vacuo and the resi dBE€FEP2003/012035

purified by using a SPE silica bond elut cartridge

n c&ﬂ@h@ - atshGn he t|t| e corrpound (243rrg) LCMS RT

Pre%qj&d gs'f‘%"tel‘@dﬁf?' 8y 9 %@%9??%'8?? BRI 1 pent vi } ox
LOMSIRTA 2.95m(2 2- di met hvl - 4H-1 3-
benzodi oxi n-6-yl) -1, 3-oxazol i d| n-2-one 30 A solution
of

viiif |5ﬂ)(1 B%Z-ﬁ?(({E.E[—SL(EvéIoueﬂMﬂﬁfmhwbmehf/ltnwm}pmn@*v]lammnt yn

)-1, 3- oxazol i di n-2-one

Pré;ih‘tédrgélng meEitﬁétslr(ulle{Bm $hoaedesdibéHin(Ex@miple twis
ge e oxi de (30ng). Wen hydrogen
L%E& ﬂ% "&E§ @Pﬁé“ﬁwt ure was filtered through
celite and the solvent was evaporated in vacuo to

give the title conmpound (200ng). LCMS RT = 3.83nmin. 35
_amrzlﬂzom/ 037773 PCT/ EP2003/ 012035 Vi i

@%&rﬁggﬁéthﬁmh@%l alaefa?e 2-di et hyl _ ’

enzodi ox1 n-6-yl ) et hanol Prepared usi ng mat hods
simlar to those described in anple 1

i) (bRYBH22-DimethylidHsl beenzodloxm-G-vl) 3-[7-(2- proovn 1-vloxv)heptvll 1 3-

oxg%,,am{j bnd {5-f 3- (Q/CI opent yl suI fonyl ) phenyl | pent yl } oxy
am no} - 1- hédroxyeth |bgq \"ﬁh drox mst hyl ) phenol

Pr%@ ﬂ%n@r@ﬂmdé&"w r iRy thees ‘E’hose
LCfilﬁ§R‘T'=b§ﬂ4r'nlh Exanpl e 1xi. LCMS RT = 2. 67 mn ES +ve
(MH)+. 10 Exanple 9 4-((1
R) 2 {f7-({3-13-(Cycl opentyl sul fonyl ) phenvl | propvl } oxv
i) (BRPEY-1{813 {NciobeRbuARNBbReMW=2-propyn-1-ylioxy)heptyll-5-(2,2-dimethy-
2- hydroxvme1 hyl henol acetate 15 1
AR L0 i-2 nzodi oxi n-6-yl)-3-f7-(2-

Prépey Usuﬂ? Wetans fsﬁmtav kd those BescabEd il Ex@impie28wne Prepar ed
usin hods simlar to those described in Exanple

LC@{IS,R 5min.

ji) (5R)-3-[7-({3-[3-(Cyclopentylsulfonyhphenyllpropylloxy)heptyl}-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)-1,3-oxazolidin-2-one -

Prepared using methods similar to those described in Example 8vi.
LCMS RT = 3.76min.

iv) (1R)-2-{[7-({3-[3-(Cyclopentylsulfonyl)phenyllpropyl}oxy)heptyllamino}-1-(2,2-dimethyl-
4H-1,3-benzodioxin-6-yl)ethanol

Prepared using methods similar to those described in Example 1x.

LCMS RT = 2.86min.

v) 4-(1R)-2-{[7-({3-[3-( CvclopentylsuIfonvl)phenyl]propvl}oxv)heptyl]amino}-1 -
hydroxyethyl)-2-(hydroxymethyl)phenol acetate
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LCVMS RT = 3.44mn. 20 ii
(5R)-3-f7-({3-f3-(Cycl opentyl sul fonyl) phenyl | -2-propvn

WO beoglo3xy) hept yl | - 5- (2, 2- di net hyl - PCT/EP2003/012035
4H 1, 3- benzodi oxi n-6-vl ) -1, 3- oxazol i di n- 2-one

Pr epar ed u3| ne imilar,tq.t cribed in
Pr eR psing m th%sfss rht}aorqg ghs osg r?]e (!nbég in E)?a%ﬁplgq%.
LC(MRR—T&QBQMB%\(&MBI peht yl sul fonyl ) phenvl | propvl } ox

y) heptyl | -5-(2, 2-di net hyl - 4H 1, 3-

benzodi oxi n-6-yl)-1, 3-oxazol i di n-2-one Prepared using
ExXERi00 ft;; simlar to those described in Exanpl e 8vi .

4-(TR)-2-§]6-({4-[3; g ¢ tﬁgul oY1 1)- 5-methylpbenvI]butvIFox%q%Ipammg[}-1-
- L= = = |\ ereyr sSur 1 oOri
h Nz r I\ n ia | -

4H 1, 3- benzodi oxi n- 6- yI ) et hanol Prepared using nethods
ert thi Qﬁl@d@—?&ﬁéth BéhzeRe Exanpl e 1x. LCMS RT =

A R)leszte{ Pf71(3{@°f18f5c Eybgesang| @ A0EbTF(bearidepsassianeilipliadium

Ltﬁ@ﬁ@ﬂﬁl dh@}lyléhosphlno)ferrocene (22mg), triethylamine (1. 5ml) and 1-methyl-
ydr oxve ydr oxynet hyl ) phenol acetate 57 WO

2- mmﬂwilogrrerf%“g»mqrsmﬂueg/asltg e aiieaPn ¥ g hory igeantanethiol

O35EY s SR IS b PRI . R co
to R2D? 2rq Was (tedtdBwitiCpbosnbete: huffenisblotign (phb 61t taimgl| veaterny Théo mixture
w%;ééé%gtéé%\.ﬂﬁng dzA% A'bgt}'ng)]?xtr%%t drliesi ;SN ﬁsq‘;) a gg ve{]t evasooratlon in vacuo
gale A@ysitigpehich Iwab|p0ylﬁai b;oaesrsnamm«;mmamgeamym.m 78g). Elution
f - i | 0 .
w r‘f‘élf) ﬁ?’géglﬁg% g?eneac e(@ §8F1ﬁ4ﬁ1%21 QQRAS 1"'E'E'Orrg) :
bi s(di phenyl phosphi no) f errocene _(22rTg) tr| et hyl am ne
i A ibhe AR TR s sandkiibalel none (3nT) were
A @yloiicmoefni-myetobéndylthuém-ilﬂnﬁ}mmwbanme (@domghis DCk (20el) at 20°
. ted t
und3F ofides eat Tedfed oy SnBroskia Rl TLBRGH H-0qrR ure) and
thé niiturenstirkeait & 20°Toe 2|’rhxt0J5M Aqmeuesbdlamt eetabisulphfté @8lution was
and the extract dried ol vent evaegoratl on

acBRs ane D5 IS AP IS FIEH 2428 [ 1B cHgy gvers were sEparated
andltA& B@ﬁlﬁh%%sﬂwwr@m)éqﬁééw $cdtiund AbtabidtipHitedlution. The

wi th cycl ohexane gave the tl e conpound. (444 ) LCNVS
organicphase wagj ied (Na,SO,) and the solvent evaporated in vacuo.” The residue was
purified using a SPE bond elut cartridge (2 x 10g, silica). Elution with DCM (5 vols) gave

the title compound (425mg). LCMS RT = 3.36min.

i) (5R)-3-[6-({4-[3-(Cyclopentyisulfonyl)-5-methylphenyl]-3-butyn-1-yl}oxy)hexyl]-5-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yi)-1,3-oxazolidin-2-one

Prepared using methods similar to those described in Example 8v using (5R)-3-[6-(but-3-
ynyloxy)hexyl}-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one
(W00266422).

LCMS RT = 3.81min.

iv) (5R)-3-[6-({4-[3-(Cyclopentylsulfonyl)-5-methylphenyllbutyl}oxy)hexyil-5-(2,2-dimethyl-
4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one '
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ii 1-(Cycl opentyl sul fonyl) - 3-i odo-5-net hyl benzene A
sol ution of 1-(cyclopentylthio)-3-iodo-5-nethyl benzene

wQ 4e0dp8)773 n DCM (20m ) at 20 20 under nitrogePCWaEB2003/012035
treated with 3-chl oroperoxybenzoic acid (1.046g,

- 369 r £ for 2 h.
Prg.g%’?ﬁﬁaﬁécﬁ%h@égﬁ rﬂ’rirg]}g%tm é%‘lg g %?C@F? éﬁ gg?rﬁél? gg was added
LCGMS RTe3@brinur e was vi gorously stirred at 20 for 18 h.
The layers were separated and the organic phase
washed with 0.5M aqueollfjs sodi um Imat abi sul phite

d.,TnQ{F._zﬂI{ N erBYaiBL _ tHJr‘\oI’aCO The reS|du .H 2
WM‘U‘E‘I‘H’Q%@%@_G_GI ut cartridge 82 x 10g,

Preparied aping rﬂnejmdsmmﬂarﬁo those deseribed jn Grarerle fixe title

? ?Lfrﬁ LCMS RT = 3.36mn. iii
:@g (? 4 [3 (Cycl opent yl sul fonyl ) -5-net hyl phenyl |
- 3- butyn I -yI}oxy)hexyII-5 (2, 2-

Pr;éﬂ%rjeegﬁﬂwggﬁz@éﬂu% I%nr@.?a_rg% feIIoefHEyérbéa’rrIE?armémadl oXi n-6-yl

= 3.81
LGNS RT352i66 min ES +ve 562 (MH)".
(5R)-3-[6-({4-[3-(Cycl opentyl sul fonyl) -5-nmet hyl phenyl |
but yl } oxy) hexyl | -5- (2, 2-di net hyl -
Example 81 benzodi oxi n-6-yl ) -1, 3-oxazol i di n-2-one 58 WO

N—?&ORI‘/?P§-?I%7(?4 ﬁ%ggﬁga%&ﬂﬂ%gl%henaitﬁﬂﬁk%héﬁmﬁ&id@?—qh°d5

ST rar to those ed in EXanple 8vi. LCOVE RT =
hydroxgethy)- 2xh,ydroxvphenvI]methanesuIfonamlde

- (1R -2-{[6-({4-[3-(Cycl opentyl sul fonyl ) -5-net hyl phenyl
I oxv) he>|<y||am no} 1- (2 2- 5

(cybquelnmsuﬁol{){l)si (O{Ziﬂbqule(\@ﬁqodpg}]!\)l‘ﬂ%@m f(&hg)ans. tﬁ@ﬂ1MI9Inpﬂ€e(345 ul)
I | b Xy) h amdJyg -1
ydr o;@%‘% %&;I ) - Z%ﬁydr oxyﬁét hyl qﬁ%‘ﬁ%l ac %1at7e (sal t%) and
didharobisUiphen IRbpspETIIRAaMIIL) 443.4 070 1R0d stimesb ek ropaemperature for
ShW%gct%E%gtu% ?}rt‘t’oae@@eme%n ERoRtCarabRateMhd organic phase
waR) dQeC{ (Fg8D4)- aral G@mnﬁp@ﬁt ipl vagupo e )mteirg |Wa§uPlWﬁF6XtW) column
chSatbyABhy &3PELBond elut, gradient O to 40% disthyl ether in cyclohexane) to afford
the title compound.
LCMS RT = 3.83 min 441(M+NH,)"

i) 1-{4-[(6-Bromohexyl)oxy]butyl}-3-(cyclopentylsulfonyl)benzene

To an evacuated flask, containing palladium on carbon [50% water by weight] (43 mg)
was added a solution of 1-{4-[(6-bromohexyl)oxy]-1-butyn-1-yi}-3-(cyclopentylsulfonyl)
benzene (304 mg) in EtOAc (10 ml). The mixture was hydrogenated for 19 h. The catalyst
was filtered off and the filtrate was concentrated in vacuo to afford title compound. LCMS
RT = 3.92 min
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hydr oxyet hyl ) - 2- hydr oxyphenyl | net hanesul f onam de !}
1-{4-[(6-Bronohexvl)oxyl - 1- but yn-
\Neymmm3n¢cyclopentylsulfonyl)benzene A sol ut i oPCTYEP2003/012035
4- [(6 bronDhexyI)oxy] - but yne (DE 3513885 Al) (288.9
R ] ( )] |  3-i odobenzene (500
e (345 1) was
|de (11 78 ny) and

A%@ #fﬁ*? 5555 '@Jﬁf%b@”‘éﬁﬁ’i}bf}ﬁw&@%g‘#ﬂféic? o

memameﬁutfowmdpa(dt Medcﬁfmn bd0Wk e?0, FE8TRR) i d Svek ir THEHSO ml) was

tre@iegﬁgfthc ﬁxﬁ%\yﬁ{lryﬁ\ﬁ{a %m&}i@n‘ﬁ%ﬂ &%ﬁ'ﬂgﬂe*ﬁ rdg (9(5 %PQ?(;US&?J gtﬁlredr}or 6h. The

re&dtion nmixtge apdry q&iibed omith ehiliéd vgterdamnthéh fiberé@9%dhe filtrate was

oo PRt R L5 R 48 R ok Bhd (s anc
thdbsbwelﬁt(\fﬁasareo'twhew Vaauoy The hy}kt}weamés: puaifiegenyt gdisih Chropiatography

enze 0,.To an, eva d I
onoﬁlll(&aaRSPﬁ 'f @/&t %rraS%§{ ﬁ?‘f FE@Q@H&?& eQQnegaigegﬁérHWhe title
cosfpouhd.obClIS RT = 3.48 min

1-{4-[(6-bromohexyl)oxy] - 1-butyn-1-yi}-3-(cyclopentyls

ul fonyl) benzene (304 rTg) in EtOAc (10 m) The
_)rTM<{6uf1&Q)Walsydr 3128 y- tEphdnyleTtindamirtode tirg

_' dgt ed in

5 ; as ==3.92 min 35
A wuﬁw d\‘(N){b" @ﬁiﬁd&&efﬂﬂz Eﬂm@m@ﬂﬂbwphenm N-(phenylmethyl)

m%%%ef,&ﬁr O rmg? ﬁ_’(ét n es Y f n{‘@&?ﬁé&@ﬁ W{tR INENYJ# gopwépylethylamine

(0 M1 { twl)aared XS}&){Z(pjieeyiglymaolhyI% A& yighdhg| r}\lxttlré phamy»hnnecl fat room
te%gerfgjng )era ﬁﬁs }"f& O%S)ghnf gra(s Jrenlggg? ?ég{ygég 7&\?\9 re§§l?n§ ?sl)hd was

supbﬁmﬁbnm drygﬁélyHa(mﬁnm IlThe tersuhmg lsustmnsﬂ)n&&sgjoom te DO treated with
nd stirre 6h. ur uenchgd .
i CeionAE R e tRa 1o o Pl o edcfion P AP e with
4BH L (881 IBOrHﬁﬂ pbﬂbﬂﬁsg aﬂlogtahy lwastthen amdr/:ﬁtMrlm toh®om temperature
ni c s drije t he sol ve
an e%s nBancTS. MK PR CHRERE 1 ASHO b L e sidue wes
paﬁhfoﬁé@g%&ﬁ@@hf@ﬂ@ andl water( SRE drgaic glhake _madiruemt(wso4) and
coteo 1210 tlnoﬁ‘/C Filih hex)?lgg) mta(ﬁ) [?alj}’lffgé %yt rc]:ceﬂumn chroma?ography (SPE,
gr&blér&dtbhl?»)% édyr%mhyon?a (lofDSh {R:My@rawow thetive wphpblyd (360mg).
LCMné R(%} e%g ?41' -

v) N-{5-[(1R)-2-Amino-1-hydroxyethyl]-2-hydroxyphenyl}methanesulfonamide

To an evacuated flask containing palladium hydroxide (70.8 mg) and palladium on carbon
[50% water by weight] (70.8 mg) was added a solution of N-{5-((1R)-1-hydroxy-2-{[(1S)-2-
hydroxy-1-phenylethyl]Jamino}ethyl)-2-[(phenylmethyl)oxy]phenyl}-N-
(phenylmethyl)methanesulfonamide (354 mg) in EtOH (15 ml) and AcOH (3 ml). The
mixture was hydrogenated for 19h. The catalysts were filtered off and the filtrate
concentrated in vacuo. The mixture was purified by column chromatography (Oasis
cartridge, 0 to 50% MeOH in water) to afford the title compound. LCMS RT = 0.35 min
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[ (phenyl met hyl ) oxyl phenyl } - N- (phenyl net hyl ) met hanesul f
onam de A solution of

wokqodngronoacet yl ) - 2- [ (phenyl et hyl ) oxy] phenyP¢F/EPLopsie12035
nyI met hyI) 15 net hanesul f onam de (570 ng) in THE (15

min)- 14

i@a ature for 5h. The

Ni@é@%ﬁ@ﬁ‘a’éﬁ“WS%G*”“YW%%M%‘@%@W?%' 62 mg) ves

addeshdesa oﬁolvmn o oné&[(ﬁrbr@nolnwa@ww}t -Br(cycpentylsulfonyl)benzene
5

(ESARPRNALS (565,% (g HE b I\Ia%'_ﬁécz@g. @mnlggfwése%sieanwnh N,N-

m xture was tr ate
dlpaoptqulnmymmae (9. amﬂ) gk stirresh atifdoowéssinpiepatueer for t1d 3h.00he reaction

ngtﬁr'fgg\ﬁ t&%rfft é)ngg %e%é&érgﬁéfc%ﬁd Qval?er a}ﬂiethgn ngtalﬁi)cg?%ﬁ aﬂs Jrerg washed |
Wbletammnllﬁn(mbraied dvied éMgSCDh)eam gamnentrpﬂedsm waago.dThee tesidue was

Xt \\Wa +
pirtI koffih Dl el F R huedo é%%’f‘”f(%@éﬁs REr=ar <mih §1pgn++)
15%[|\/E0+ammn|a(10 D] in to affordthetltle
ES gypd (360ng). 25 LCMB RT 2 75 mn yj
—r@&?@r?m) 2- Am no 1 hydroxyet hyl | - 2- hydroxyphenyl } et
4464 R>-2+] 53 Gl byls lereytibitl I3sdy ) heay ghydroxyethy!)-2-
f dpum hydrOX| de (70 8 ny) and pal | adi um on car bon
—@%@-@vﬁer by weight] (70.8 ng) was added a sol ution
of N-{5-((1R)-1-hydroxy-2-{[(1S)-2- 30
801 BB AN AL~ 2. [ (phenyl met nyl ) ox

prienytr et nyt et tanesul f onam de (354 ng)
AlsnlumDFCBfZ msmm-) [‘bfmanzwm)-@s‘lum’erhefmbthamom (. MedaShem. 1980, 23,

TR, B 331 TA5 S 155 b P st

am&s(a@()nigﬁ.i dftebgoropleteraddition mllmteagn@’phmdtﬂr@ammtlrred for a further 1h.

B RS ede L G Sl b v

Wﬁb”éﬂ EA0®3ted B0 3Be couinbined aqueous phase back extracted with EtOAc. The

R IC s e S 89 SR ILSALD s e
omytinesiwashes Ibpck extrattasbwitrhEtQAd. mEHehaometindd argamic ghase was washed

oL 08 o4 e SRS D, A AR RUEBY o

chterpdtography ravrsities yéliingy Wit hexpn&-Et@Ac | (épieand/ I251) foogiyk) the title

92% Lv O ng) in DWW (5 m). The
r acﬁym%@mé%s H{)ed with N, N
di i sopropyl et hyl am ne (29 3 1) and stirred at room

i) GERSTAIIH £1d fen ARy o HIG AR Xt ur & vas

nd the organic
Barane-diotethylsdphidea sbletion in THF (2M, 0.03 mL) was added to a solution of (R)-2-

methyl-CBS-oxazaborolidine in toluene (1M, 0.06mL) at 0° with stirring. The reaction
mixture was stirred for 15 min prior to the dropwise addition of a solution of 2-azido-1-[4-
(benzyloxy)-3-fluorophenyllethanone (100mg) in THF. Further Borane-dimethylsulphide
in THF (2M, 0.03mL) was added dropwise and the reaction mixture stirred at 0° for 2h.
2M HCl,q (2mL) was added dropwise and the reaction mixture stirred for 10 min prior to
partitioning the reaction mixture between diethyl ether and water. The organic phase was
washed twice with 2M HCl,q), three times with sat. NaHCOs.q, water and brine. The
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wi th anmoni um chl oride, dried (MJSO4) and concentrat ed
in vacuo. The residue was purified by colum DCM to
wa@bdoansl7vhe titl e conpound. LCMS RT = 2. 73 m nPCT/EP2003/012035

610(M+H) + 10 Exanple 12 4-((1
dR)ariie {;fﬁa&e(v{rdb dr%d(éﬁﬁ%dhb@rﬂfafécﬁw vaely! TR %ﬁdu’e%s\’ﬁt}riﬁ&' by column

1-h eth - f| uor ophenol

ngR)z(%t%aP Y ¢y i %ﬁ?ﬁﬁﬁm%@) '?@Md?@ﬂﬁéh‘?/ﬂﬂ’%@qwmd (470mg). LCMS
RSid 3186 anin. of
2- brono- 1-[ 4- (benzyl oxy) - 3-f | uor ophenyl ] et hanone (J.
Med. Chem 1980, 23, 738-744) (1g) in dry DVF (2.5nl)

4Ry aaimido 14 {beranibxy - Balice éthadise with sodi um
azi e( __After conp|lete addition the reaction

LB ar ot GR By s Ausronnanyiotiaes! (@ tived dm THF (8mL)

ami malrrr €(2m$ w8 rttelatddowittd PPRJ meﬁmgﬁbﬁlﬁ\%uﬂéw fdﬁ’altl'neﬁnor &8ddition of a

T TS N A S A

cmmebtrated mrmbCaerﬂfeE%s\iwee Mﬁ&%‘é Eétﬁv@eﬁEtOAc nd water.  The
three ti 2 conbi ned washes %

SRR oo T i LMD soso0 an
coveehtated id Vicuor rrhe resﬁkldeeﬂas( Ml by BhforhisB§aPhy 8h Slcd Bel, eluting

R, F3 0 Sl SENbI o S it renon 5% e

DCM, Tandrfthally 2D% MeQH eoritéifingi 1% Et,N2in DENP P dive AT -compound

(*%&%égﬁ‘l 21[qugq"("lﬂ‘enzyl oxy) - 3- f 1 uor ophenyl | et hanol

Bor ane- d| met hyl sul phide solution in THE (2M 0.03 nl)

2lape ‘ 0 D ~ haxvila A d
KMMMMMG&CUOH 30 m xture was stlrred
rlor t,0 addition of a
PreBreh Ry R 2hmel8 10 B RS 67re: b1 benzyiony) s
flupcoptehglehdnet foagiveathe t/(/d OEMPOurdd LONS RFW 318 in
Bor ane- di net hyl sul phide in THE (2M 0.03nL) was added

dropvvl se and t he reactlon m xture stirred at 0 for 2h.

Vs Ry IRRG) he ] afrffrag 1L ON

] ' t fr 10 mn prior to partitioning the
h I§du°°ﬂ etween di ethyl ether and water. The

Tmargavaouateldafkaek castaiBingvsiadidmton €ebon [50%2Watdeb{ aklght] was added

a e BB o R e B BRI B ol B om0 1--

fludro-4-{{pbeTtyIoethgloxy phteylethanvGR mg)TmEt@/&sqadﬂle; aM\@AcOH (2 ml). The

reé)r#l{)t\fﬂﬁlgt‘aﬁ%ﬁg Wsné q/gor ‘hggﬁ.ﬁ%) F%tagfn W aﬁiﬁer@gﬂﬁnﬂ)d the filtrate

conceiviBateldlin v8ciBBogive. the title compound. LCMS RT = 2.60 min 535(M+H)"

Example 13
6-{2-[(6-{4-[3-( Cyclopentylsulfonyl)phenyllbutoxy}hexyl)amino}-1 -hydroxyethyl}-2-

(hydroxymethyl)pyridin-3-ol acetate

i) 2-[(6-{4-[3-(Cyclopentylsulfonyl)phenyllbutoxylhexyl)aminol-1-(2-phenyi-4H-
[1.3]dioxino[5,4-blpyridin-6-yl)ethanol
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5 i0ii
(1R) - 2- Am no- 1-f 4- (benzyl oxy) - 3-f | uor ophenyl | et hanol A
WG obutodTIn3 of PCT/EP2003/012035
(I'R) - 2-azi do-1-[ 4- (benzyl oxy) - 3-f | uor ophenyl ] et hanol
(410ng) . in eat ed
PrERRTS0 (AIDG TR had S VBT todHosepesrbsst Ml e, AN i Brarmino-1-(2-
prfeHmen fj@:bkuh@[e Abpraelhetandl. (PLe005MA) T itag diferd athe title

furth er reactjion mxture was concentrated in

copoyBd ah@Mﬁrﬁ FésTHOE partitioned between Et OAc and
wat er. The 10 organic phase was washed three tines

o n|-|ét ﬁdjm 3e(b|ut| t h DCM 1% I\/b(]—| |n DCM 2%
% Et
Afspwapm ot é’o%#s&fé’&g* i Rignoghe Ui B Jaraigolf-(apenyt-4++
[1 3oxin $¢-bgtpwamtm¢|)et(na3ﬁiwm)m LieMatdr {5 ndl) did gliacial ébétm ucud (5 mi)
wq,s)Ft:o%gggcp {ugqﬁarnéﬁlfliufi%?%&%pugﬁem ltlgH lnﬁl%}[e algec%\rglcclen raté/ ln vacuo to

affotdPihe ik 6BiPYlNdXENIS RTY: D 6B lmin B48ferpired simlarly
to exanple 11 (vi) from (1 R)-2-Am no-1

-[ 4- (benzyl oxy) - 3- fluorophenyl]ethanol to give the
Extaind |@14:orrpound. LCMS RT = 3.15 nmin 20 vy)
f

0 A h / - - ) 's)

h)@Fbﬁleaﬁ,dlﬂy&Gguuhaﬁkzmgﬁbm ad:enggepal | adi um on car bon [50%

wat er by wei ght] was added a solution of

(1R)-2-{[6-({4-[3-(cycl opentyl sul fonyl ) phenyl ] butyl } ox
i) BH{ERY2- iﬁmz ahind)-fi hydRyethyi]-8- (benlelloxv)qumolln -2(1H)-one

uor o- 4- t n 7

ooy ono é%@ﬁ%—&édﬁ%%@'ﬂ& ot 10, (4 o B0, wes
digsateb Vin beaenanme (0BmIFand Heatedaihad ysitrowage ovérn ésretbnaihfat 150°.
E’i%gg*’f gq%églﬁ,ﬂ'&f N n%@gse Lﬂc}%% r;/_ervg})%rathﬁnﬂr\{ %%étgmt,ro a%gya%éﬁ?]gltge residue
wés3 gffied on a silica SPE bond elut cartridge using MeOH/DCM-0.880 ammonia

i e il SRR RO DamaY LORRY RTE2SBHI Pt XV hexy

(hydroxymet hyl ) pyri di n-3-0ol acetate )i
i) 2§4£;i 3 ﬁ 3;%-’[[%2{_4" a@é@}l golgggenlt&l;ﬁﬁo T A A
1-hyadkehkye iy [Fphenbiniettividiyl-261 M)-qeddiinond 62 WO
S R RSP OR e RUF LR PR ) s
digsoh@tdnan 1 MdCN  (2ml).  N,N,-diisopropylethylamine (0.03ml) and 1-{4-[(6-
bromohexyl)oxy]butyl}-3-(cyclopentylsulfonyl)benzene (Example 1v) (30mg) were added
and the reaction mixture was heated at 80° under nitrogen for 48h. The mixture was then

diluted with water and extracted with EtOAc. The organic phases were combined, dried
(MgS0,), and evaporated in vacuo. The residue was purified on a silica SPE bond elut
cartridge, eluting with EtOAc — cyclohexane mixtures, to give the title compound, (13mg)
LCMS RT = 3.1 min

i) 5-{(1R)-2-[(6-{4-{3-(Cyclopentyisulfonyl)phenyllbutoxythexyl)amino]-1-hydroxyethyl}-8-
hydroxyquinolin-2(1H)-one acetate
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phenyl - 4H-[ 1, 3] di oxi no[ 5, 4-b] pyri di n- 6-yl ) et hanol

(EP220054A2) to afford the title conmpound. LCVS RT =
WQ2@3/0807m3 5 i i PCT/EP2003/012035

6-{2-f(6-{4-f3-(Cycl opentyl sul fonyl) phenyl | but oxy} hexy

5’%@3&2@;‘%&*@?’%@% %II‘%y@fheRyI; qtﬂ}[olxgrr]legfl](phenylmethyl)amlno] -1-
hyﬁfdwémillMI[@héﬂwMeﬁwénxw%w)fmndl'D'@’ﬂaerIWﬁ@)umy}ibwvé@ én EtOH
of -,1- .
“P%BG’%"&%%&Z %I EP i/ a%ﬁ yr m addgdy'll'ljleetsglgtﬁ w?% Ty%rﬁ?eliwqged using 10%
parI]Iadltam (1] rﬁ:ﬂft)ron?ﬁ?r/g Ivm;beraby weight,c4 ang)dan(ds20%%) pgllafmrrn hydrgxide on
oA EILE ] 49 b RS LG, 5 e Wit was

evaponatednid. vac@/S HeTresidRe G&asmunifiéd 86 nHpolutExamipbpropyl cartridge (2g),
el MeOHPEM EJSIsse FUSRLEIPLR I ARBSRTEIR FBSyAR U AcOH
gdvk amnintore &f thy dit/e xgrapbuyrid, (4Bng) LCMS RT= 2.52min ES+ve 585 (MH)" and 5-
(DR R BMRIR B SRS A B Bxdiorlapes:
hydeoxy3,4-dingdraglinaline2(1H)-one acetat?c_a | ol n-2(1 1 - one
L%éﬁ?%é%%%&%%&?(%r andl sgo% \%d i n benzyl am ne
(0.5nml) and heated in a mcrowave oven for 15m n at

Ezéﬁw?sl 1§xcess benzyl am ne was renoved by evaporation on
y
2{(6¢

evaporator and the resi due 20 was pur|f| ed on

1- H}[{@Bronmﬂhenyj)wy]bﬁtyl} 3 (cyclopentylsuIfonyl)benzene (Example 11ii) (50mg) was
I I

dl%o[v(aﬁa bé?ﬁ)}fﬁ?ﬂlmé (Bﬁngg@nﬁ I@é% dfﬁg%gﬂ%ﬂgka?e %?é%y 1§5°y§og 10min.

Exdess befizylaomireopsd enfovied i vm:u(:(andsm feswdue purified ¢rf 6 silica SPE bond

r Y, Y, 3- I fan
el G QRO WBEOA: & SRCRERAR bl 8 ile 14846 Sompoung
(40mg)x LEMS Wis hédmied at 80 under nitrogen for 48h. The

m xture was then diluted with water and extracted
—)Wlth Et OAc. The organl c phaseslvvere combi ned dried 30
Ii( [ B8)44-| BenAy] AA|S 1L pUUQ . 3 heborb) a g
h BH)HI&E?% @ﬂi!ﬁ?gklﬂkﬁ&‘; ﬁg’,ﬁ]gﬁ%? el ut cart ri dge el uting

ures, to give the title

N-BenzybGi{éH[3- (cy@nggntyl&mﬂmsylppheﬂylﬂ)moxu}hexan -1-amine (40mg) was dissolved

( {443 9 3l
in }?{&x ;I' ﬁfaﬁ‘?'né’?‘p 1éﬂ§/ d é—o@yﬁ t%%‘a%tn\é’h §g@hgﬂﬁh‘)eﬁ@sgw]érI%Hgl%Mnamlde
(23mglr (Gxganic Roicess Reédearph 8 evalopment1988, 2, 96-99), added. The reaction
mixture was heated in a microwave oven for 3h at 150°. The solvent was removed and the

residue purified on a silica SPE bond elut cartridge, eluting with EtOAc - cyclohexane
mixtures to give the title compound, (17mg) LCMS RT= 3.1 min '

iii) 5-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyi}-2-

hydroxyphenylformamide acetate '

5-{(1R)-2-[Benzyl(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-

hydroxyethyl}-2-(benzyloxy)phenylformamide (17mg) was dissolved in EtOH (10ml) and
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WD 2004/ 037773 PCT/ EP2003/ 012035 5-{(1

R) -2-[[6-({4-[3-(Cycl opentyl sul fonyl) phenyl ] butyl } oxy)
wheonglod7phenyl met hyl ) am no] - 1- PCT/EP2003/012035

hydr oxyet hyl } - 8- [(phenyl met hyl ) oxy] - 2( 1H) - qui nol i none

9'%%%?%8“%%&8%@5%? - |19$He\£l%sg‘;ﬂ)dr? and, lt?s?rlig hoo palladium on
cakbeh @th@dbwwelgﬂt 108¢) analﬁoe/dpalraiumm mambane ¢roCatboa {Aemg) for 20

noEpgaephyFs FoRd by Nirain aff TR0 siBpdfgin vecuo. The

reditlid fwakipuified 8n tandsdlitet asmihepmpgu canddyer @bk klitingweithubeOH-DCM

ket S B b APyl S BB compouncs

(5gRPOMS RTA2BBmiM ESappsep(ME)'e fractions with AcOH
gave a mxture of the title conpound, (4ng). LCVMS RT=

2.52m n ES+ve 585 (MH) +and 5- {(1
ExBhnple |j§6-{4- [ 3- (Cycl opentyl sul fonyl ) phenyl ] but oxy} hexy
[')am no] - 1- hydr oxyet hyl }-8 10
hydroxy 3 4- di hydroqw nolin-2(1H) -one acetate LCMS
i 0 ‘_~ P iyl yRisutpky@hebdl ) amiho Tk 1-hydroxyethyl}-2-
hR - 2-f v h (Q/cl opent yl sul fonyl ) phenyl | but oxy} hexy
L roxyet hyl }-2- 15 hydr oxyphenyl f or mani de
4-fCR}-21@6-{4)[3- (Cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino] -1-hydroxyethyl}-2-

(h&djﬁgxnn%éh*qu{anol acet(a%/ &ZJ 1%%? nII:.,Y éﬁﬁ%%e?spp%%ﬁéd L)P gﬁr%n?é}o%?aphy on
a gtoiefbe[r ¥ G:omaTDilﬁeﬁdgd Jsixy ] DOMy-MeOB-0BB0! apmdhial 10080 ydllbwed by
e 11 ji 0 ssol ved in
900@1@ Hﬁ‘eﬁé P‘%%‘Wﬁ ungmj& )egEM aéjérq"@r owave oven at
150 for 10m n. 20 Excess benzyl am ne was renoved in
vacuo and the residue purified on a silica SPE bond
e a iflrtrl dge, eluting with Et OAc - cycl ohexane
to give the title conpound, (40ng) LCMB RT=
Tha. félowing saltsof tHelcompound of Example 16 were prepared as described below:
R) - 2- (Benzyl (6-{4-[3-(cycl opentyl sul fonyl ) phenyl | but ox
y} hexyl )am nol - 1- 25
L-Adpactatetsajt: JA Bot(sobrtiary bbkﬂp)spmqytiﬁ ¢2.65@)i inwvater (250ml) was added to

a §(°Aﬁ‘°f2‘§ rtrt]le féée% mj? % 8@3@@3/ ] Is Gmél é&hﬁ%@%‘\%@é}{vﬁporawd

to andil which was re—evaporated twice with water to ensure removal of ethanol affording

i ranyl]-2-[(phenyl net hyl ) oxy] phenyl } f or ma
thé?t&é% %na %(O ani ¢ Process Research & Devel opnent

'HINDIR, (mns<964czmlyll-lz)aaqbem 1. 2Rdmy; Yt 1.4211.66i(Ry dRH),vkag1-1.88 (m, 4H),

n f %
2 S8R 3-00 T 1 MRS ML /0D, o My 80 2 AL En D 3% (. s-os
HSRH)p3.84d (blJ/ab.4cdz, t2H)d§80 (81457 iIngzviH)h 36 1H), 4.46 (s, 2H), 4.68
yel jy X i )e jt i

(d{?lg-r%'e{% 467598, %%?Iﬂéy}-@?b‘l 4@ SO UDYZ, 1H), 7.29 (d,
J=R)0 Bz f1H); 7.86 [B- ZH)y €68 fmnLkl).sul f onyl ) phenyl | but oxy} hexy

| )am nol -1 - hydr oxyet hyl }-2- hydr oxyphenyi f or mam de

acet at
Sulga;aa;eesalt: A solution of sulfamic acid (1.86g) in water (50ml) was added to a

solution of the free base (10g) in ethanol (100ml). The resuiting solution was evaporated
to an oil which was re-evaporated twice with water to ensure removal of ethanol affording

the title salt as a gum..
'H NMR (DMSO, 400 MHz) & ppm 1.28 (m, 4H), 1.43-1.67 (m, 12H) 1.71-1.89 (m, 4H),
2.71 (t, J=7.3 Hz, 2H), 2.92 (m, 3H), 3.03 (dd, J=2.7, 12.5 Hz, 1H), 3.32 (t, J=6.4 Hz, 2H),
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R) - 2- [ Benzyl (6-{4- [ 3- (cycl opent yl sul f onyl ) phenyl ] but ox

W@ 2venyi7yam noj - PCT/EP2003/012035
hydr oxyet hyl } - 2- (benzyl oXy) phenyl for mam de ng) was

b Hbogh () a8da i 0%7 gt 475 0.

J=TO.G 190 116),] 5103 (RI=3)3 Hz0 GBI 5. ST (s BF, ng1)1®% K| J=8cH M2 1TH), 7.05 (dd,

SN  ,  e, 75h G4, . 2

9.4%@EpyRyl by filtration and the filtrate was evaporat ed

in vacuo. The residue was purified on an isolute

am nopropyl cartridge (2g), eluting with MeOH DCM 5
Naptialene2-sulfonater sdlt: o soallitisrhef tpfreepbaset (S5fmypit pr@pan-2-ol (0.5ml)

_ ﬁt@@%e%gg-sélkﬁ[éce aéa gﬁ@lﬁagg ’i%?r&an?r)eavlv_‘%%ﬁeﬁ ?;l?o a vial. The
miklure?whs trafmedL(d-diveys bolptiant fies cbbledahd feficto stit btubomytéllflﬁénature for
2 tlxg_u?{p 111?1%' ré%dl#r}édg Yekh¥dideed by(fﬂya%r? VUSRI Ipropan-2-o| and
driBd aB5¢°06 ubder[vacuay,ab @W@rdrydtéisl bf e Yitle pbrepotridout oxy} hexy

HRBBIS DS e 127 o) WL DBb s A8 1-1.80 (m, )

2. PNt OVER ® BizaPAY, 2001 (ndy ém)osme(m\/lwzl 387 (tOfI-@6|H|23€2H)IS3 BS (t, J=6.6

Hzgéc&'ioﬂﬁ('ﬁ R4 BT BHE A TR o T S HE Y BBss bt 6.75 (@

J-@ 2641& n H) |-:7X@BT(ddeJ='|272 B2 Hzol M W 33gd s 3HEef 1H)he. 5Qqnmupd' 56 (m,

21, B 4Pt 2 /2 6, I B, 450 Jo s oot s 1R T80 4B 1. 797 (.
1H) 8. 55@9 1H M(grbf(zaprgztzwam)added to a solution of

th ee, ( n. ethan 100m ). The resulting

TreJHRITS B ?@fﬁaqs%&oshowa BRIt Tii Lh was

re-evaporated twice with water to ensure renoval of

et hang| affording the title salt as a gum 'H NWR
Q@Q&%dﬁmo MHz) 6 ppm 1.27 (m 4H), 1.42-1.66 (m
Thé2bowinly salts bf 8 compodii of Exdimple 20wettlpregared &s debcribetibelow.

1H), 2.55 (dd, J=7.5, 16.0 Hz, 1H), 2.76 (m 6H), 3.31
(tJ64H22H) 334(tJ64Hz 2H) 350(t
/] "- 2 ) = i (!

A = : . i , 1'_')
A (fyoufébl% Zf 691-{ m) 22@%4-?3(%bée?ﬂw&ﬁfoﬁﬂdhenﬁ]b%fdxy}ﬁesaﬂ)ammo] -1-

SulTam C acl

Py GOl Py DPRsIoh e 2T k) MaDrs) @ien) BsoAsged to p-
s 3 554 1010} SR IR BHBA w ol ENE R0 o)
wa@fadgieﬂmu afresitingnepixture was agitated in a mini-reactor shaker block while
alternately heating and cooling over 4 days. The precipitate was collected to give crystals
of the title compound & (CD;0D) 7.74-7.67 (4H, m), 7.58-7.50 (2H, m), 7.34 (1H, d), 7.22
(2H, 0.5AA’BB"), 7.15 (1H, dd), 6.78 (1H, d), 4.85 (1H, dd), 4.63 (2H, s), 3.66 (1H, m),

3.47-3.37 (4H, 2xt), 3.14-2.97 (4H, 2xm), 2.75 (2H, t), 2.35 (3H, s) 2.03-1.35 (20H, 5xm)

(i) 4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfonyl)phenyl]butoxy}thexyl)aminol-1-hydroxyethyl}-2-
(hydroxymethyl)phenol 4-chlorobenzene sulfonate ’
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the title salt as a gum. 'H NVR (DVSO, 400 MHz) 6 ppm
1.28 (m 4H), 1.43-1.67 (m 12H), 1.71-1.89 (m 4H),
w@52002/0317§t, J=7.3 Hz, 2H), 2.92 (m 3H), 3. 03P(T®EP2003/012035
J=2.7, 12.5 Hz, 1 ,332 t,J64Hz,2H), 65 WD

4-%9;%4/%3%(3 3 P r{szgélgo(g/Qr% 035 géde%g a %ﬂuotlgn (%fl_%-é(p %W 2[(6-{4-[3-
(c?dlbpenéylﬁﬂfoﬁﬁl)phbhyl]bﬂlttﬁ(@}hkxw')émlddjm rlﬂr&&e(ﬂyl} -2J(h§didxyraethyl)phenol
(515)&} (dslép%g/ %Sﬁygbebilﬁiw?n’fing; Klsgrgg%n%-c_ﬁ (é&r;f) ’f1t :qg ’ﬁfté_ﬁg ?ew minutes
cr?st5|§ Ha) se%bpateci 0519 Tl‘ﬁseZ\)vbre é’ollééteﬁsandﬁlnse?jl'l)v;th p90p63 2-ol to give

(s H) . al ene-2-sul fonat e sal
crfmlspf the ﬁé@s@l’ﬂwﬂ) 5 i(QMﬁPofbéﬁ A9 gH. s()o8 éﬁﬂ?“ 'Wa%) 7a7d°d'eEG7 (2H,

mj, ?eétarmg BQ'(@lqem 7338 (ﬂwnﬁ) acszﬂ(mldf @t?ﬁ‘-lz() 2770911H dd, J 2.8 H2), 6.75

(14 de’ %Hgoﬁ@tﬁ(@)'ﬁ UTRME. Q%%d ‘Bgeh 4 Eﬁ (1F,Br 4¢3 HR). ‘r‘&ﬁa(%"' §), 3.75

& B Wi daftfally SbSQUESt), IR regpl At nEmp 2l 71d2ras, J 7Hz), 1.90 -
(mefﬁrat edwby d;al Iat)r(atl on, v%/ashed Wlt|§1 a |}tst l e ( 2

G¥hm. ol and 10 dr| ed at 50C under vacuum to give
Trfermb@ f%tté’rfndf'ﬂﬁs Ebddhéi |§§ﬁmﬁﬂﬁ¢|gur§|1NNR (DVBO, 400 MHz)
b ppm 1.66 (m 12H), 1.71-1.89 (m

4H),271(tJ 6Hz 2H) 2.917 (m 3H, 3.03 (m 1

) R
Trﬁs %s( g%paﬁe@sﬁbulaﬁ%&ol-l&zaniplé-l)w ?»a)3§b<£v@, td -éivez cﬂZstalsl of the title
coqnpougd.18@5M§O-qe|).|p 407(1l96br§)3| 8. 3jggmv,q2 s). T 77615%21-( ), %597, 55
(ZﬂiH)n% 7 59?4& IrPn) 713§'Q1H % 5.7 ds UDH cﬁf 42§ Fa) .75 eif), d, J 8Hz),

%r er n roduct 1S
595k bF 5, LA B, 5. 5Dy ﬁ%ﬁ s ek ol % @Hhgh 4 &Heb 3.75 (1H
mPf3 d4gh 8128 5 (Egg%ﬁuaw o@&ﬁf&' A, Bs\es 87 R RARES 74%2H, t, J THZ), 1.90 -

1 2@?2%5‘{ (M- { 4-f 3- (Cycl opent yl sul fonyl ) phenyl | but oxy} hexy
Tﬂﬁ@vg%g&r&&m@m@hm divet .n(myl%qurret hyl ) phenol

enzenesul fonate A solution of 4-{(1
R)-2-[(6-{4-[3-(cycl opentyl sul fonyl ) phenyl ] but oxy} hexy
i )@m ﬁpiz-ﬂé-m 132@&36&&“ w%ﬂimbher?vnsbﬁés?ﬂ REWIBINHALI Y8R ethy)-

<2 brrg) was added to p- toluene
z X¥e resulting sol vent was

Trﬁse\WQé’ S@pa@d@ﬁ‘ﬁnér@ té émme WB%H)%@%’ tPhive Er‘?@tafs%? %é z‘lﬂé@compound

m xture was agitated in a mni-reactor shaker

5 (AN$@-dsh? ﬂ@r(ﬂdt ens), Bdad2imgy Bhe). @ i hE7 dAbrmh 7@%37 55 (2H, m),
7.40B1PPS), P 881 RS, FTHLL TR 1HO a9 ¥R2)C YL RSt J 7 Hz), 7.10 (1H,
brd, J 7 Hz), 7.04 (1H, dd, J 2,8 Hz), 6.75 (1H, d, J 8Hz), 5.95 (1H, br s), 5.02 (1H, t, J
5Hz)), 4.76 (1H, br d, J 10 Hz), 4.48 (2H, d, J 5Hz), 3.75 (1H, m), 3.38 - 3.28 (4H, partially
obscured 2t), 3.06 - 2.88 (4H, 2m), 2.70 (2H, t, J 7Hz), 2.29 (3H, s) 1.90 - 1.27 (20H, m).
The XRPD pattern of this product is given in Figure 5.

(V) 4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfonyl)phenyllbutoxythexyl)amino]-1-hydroxyethyi}-2-
(hydroxymethyl)phenol 4-bipheny! sulfonate

This was prepared similarly to example 18 (ii) above to give crystals of the title compound.
8 (DMSO-ds) 9.31 (1H, br s), 7.72 - 7.64 (6H, m), 7.61 (2H, m), 7.58 - 7.54 (2H, m), 7.46

67



10

15

20

25~

30

35

of the title conmpound 8 (CD3CD) 7.74-7.67 (4H, m,
7.58-7.50 (2H, m, 7.34 (1 H d), 7.22 30 (2H,

wWO2HA3BB ), 7.15 (1 H dd), 6.78 (1 H d), 4.B61/£r20b5/012035
dd), 463(2H s), 3.66 (1 H nm, 3.47-3.37 (4H,

2 . 2881"6 Athy 1211‘9))730154 (2 1 HY), 72338 H, 3kt $3 Hz), 6.73

(14, {’(1’ ﬂb"z)25[7(06(1{*4b'[® £.8y 1 gehBHERA- TD AH, h 6 43121 d. &h8HZ), 3.78
ol g o s e
19@Tﬂl§22(§@|3/(!)112035 4- Chl or obenzene sul fonic acid

Tﬁglﬂz p @fﬂﬁé pr&ULRt i€ Rhéth AFighred { (1

(cycl opentyl sul fonyl ) phenyl ] but oxy} hexyl ) am no] - 1- hydr
oxyet hyl } - 2- (hydr oxynet hyl ) phenol  (55ng) (dissol ved
by gentle warming) in propan-2-ol (0.5ml) at 21".
After a few mnutes crystals had separated out. These
BIMRORIEAL IRty and rinsed with propan-2-ol to give 5
crystals of thetitle corrpound, S (DVsO-d6) 9. 40
(1H,s), 8.42 (2H, br s), 2 - 7.67 (2H m, 7.62 -

In wtﬁ?rr(eﬁ?hrements?of%%rrfggﬁhd @ g} ad ibtkinklc a@tuvn_& Al h%rZarQEeta 1.2

M@Q@P_QLOO(lebrs)476(lerd J 9 H),
4.49 (2H, s), 3.75 (1HmM, 3.32 (4H, partially
obscured t), 3.10 - 2.87 (4H, 2m, 2.71 (2H, t, J

1.90 - 1.25 (20H, m. 10 The XRPD pattern of

T é%fé@uéit theS cSMPY¥lhdsNof IEStEMBled- 111 14
Kl F%t c g sNo Ble o IV\Sereh detelarlmkl)ned u?ng frog

cl opent yl sul en t
m?ﬁ@ﬁ@hq‘éﬁntfﬁﬂﬁeﬂeﬁy?l’f%%ét hbi)m?n { betq I”%/cﬁ‘%‘;é'\ﬂrﬁ)%qﬁ?ij/qr) gl g@cn)éﬁﬁus were
it RIS ABAtBnif 4 fn‘a[léé Blgmé'nﬁ afgregationP Pfgﬁqsn? HI?PE!@QI' Was induced

to exanple 18 (ii) above, give crystals
byt gamrounds agtifge s, ht@%\m@mﬁ@é}er@@@pm e taﬁt§)2 aggnigtactivity of
teﬁtz&‘)m?bbtﬂﬂs Was %s)s@gseﬁ tgy $8ir (a%iﬂg/ %) dece)'SQ char?%éﬁ Ilﬁ?—ﬁansmlttance '

aCJOS’LS a np@yop@orp\;mpmolpyerda qpngquwance of ggrr(ept glspgqsag)At the human
3

oyl 8 i B o
partially obscured 2t), 3.05 - 2.87 (4H, 2m, 2.71

MéRbH ot . J 7Hz), 1.90 - 1.25 (20H, m. 20 The XRPD

~pattern of this Product is given in Figure 4. iv

Potanayrgf-cprpogndsofithe (nupatianitbe humen @ﬁ&ﬂ 3.phard BIreceptpry was also

dé?&mﬁl)&oaﬂ%lﬁ@ bh|negé( ﬂé%bé?tobﬂrﬂ/}cellszbé QY&EQQWWHJ&M%@MM with a

tol uene sul fonate This was pre sim/|arl
re@mﬁﬁge@elsswmre; WER perferaneg Waing ¢ an@'%f:ellsrfer membr@nes derived
iR IRREREs. 25 S (DVBO-d6) 9.40 (1 H, br s), 835 (2H, v
r sy, f. Y2 0 7.67 (2H, m), 7.58 - 7.55 (2H, m), 7.42
(L H brs), 7.38 (1 H br d J 7Hz), 7.33 (1 H, d, J

THe Hhkee %eﬂagre@éptblvs Sre éouBIeHZ\)ia the 16k @-pr’dtein to cause a stimulation of

adenylate cyclase resulting in increased levels of cAMP in the cell. For direct cAMP

1€

measurements either membranes or frozen cells have been used with either the HitHunter
enzyme fragment complementation kit (DiscoveRx) or the FP? fluorescence polarisation
kit (Perkin Elmer) to quantify the levels of cAMP present. These assays provide a
measure of agonist potency and intrinsic activity of the compounds at the various

receptors.
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br d, J 7 Hz), 7.04 (1 H dd, J 2,8 Hz), 6.75 (1 H, d,
J 8Hz), 5.95 (1 H, br s), 5.02 (1 H t, J 5Hz)), 4.76
w@ 00373 d, J 10 Hz), 4.48 (2H, d, J 5Hz), 3. FSI/ER2088/012035
nm, 3.38 - 3.28 (4H, partially obscured 2t), 3.06 -
2.88 (4H, 2m, 2.70 (2H t, J'th 2.29 (3H, s) 1.
The reporter(geppyin the cellghaspisompmused tocquantly Roteney st Hm}&la Tand 3
re%%pt?rlj. felngé ig aFHeSHr'ié? o5cAM# leteld (idin }hezcl(MP response element upstream

Cycl open fony Igfphen but oxy} hexyl ) anm n

of ﬁr@ﬂmlyafems,eaemet A rswrnylatlcen( @fgﬂemﬁyﬁman@g@nﬁ ipprease in
the W CPEGTerllots WRAsHeE BIGRlaRIELlG énind RVEPGHERMP fhihe cell.

i1) above to give crystals of the title conpound
S (DMSO-d6) 9.31 (1 H br s), 7 72 - 7.64 (6H, m,
(

|n§B|SgFP8%§\ ?o&)ecr:l%: %ﬁ som c/)%gdgoagghe H'ﬁmar? bé@tz @Zze}é\@r )IS expressed as
pEQso Malue t Corgpaundeief Examples -0 and ‘d1 151hqd 2PFCspf68. (1 H,

dd, J 1,8 Hz), 6.73 (1 H d, J 8Hz), 5.70 (1 H, br

S), 4.97 (L H t, J 5H)). 4.75 (L H, n), 4.48 (2H d,
The @ﬁtw;atloa o?wmcmms{dﬁ;cnpgomgnd clgingfo(ras-parpenay ibg|ysgd as a basis for

pr%?&ihﬂ' ?%pégt) of% g Egﬂ_‘%?\ a‘Hﬂgcaﬁrﬁ% Xé % plé tmtée(r){ ’su?h subsequent

amihcatIOp rroajube directedh @wany ﬁeatxurgtprecomblnagpm_od;a;gﬁ@s described herein.
t c

Tl‘l%&yw E}? % f’gﬂg X) Pfo‘&u&e %H%%e%ﬂh Uﬁrggésgetegﬁ%]agmﬁoérglr}ﬁé(y include,

bwwa;epftmmpmmtfmu_ﬂ_wnﬂai@ﬂ pibe &llowing dgimshe conpounds
of Exanples 1 - 4 were determ ned using frog
nmel anophores transfected with the hunan beta 2
adrenoreceptor. The cells were incubated with
mel atonin to induce pignent aggregation. Pignent
di spersal was induced by conmpounds acting on the
human beta 2 adrenoreceptor. The beta 2 agoni st
activity of test conmpounds was assessed by their
ability to induce a change in light transmttance 20
across a nel anophore nonol ayer (a consequence of
pi gnent dispersal). At the human beta 2
adr enoreceptor, conpounds of said exanples had | C50
val ues bel ow 1M Mt hod 2 Potency of conpounds of the
invention at the human beta 2, 1 and 3 receptors was
al so 25=- determ ned using Chinese hanster ovary
cell s co-expressing the.-hunan receptor with a
reporter gene. Studies were perfornmed using either
whol e cells or nenbranes derived

69



10

15

20

fromthose cells. The three beta-receptors are coupl ed
via the Gs Gprotein to cause a stimulation of 30
wadeaypsare cycl ase resulting in increased | evePeT/@P2003/012035
CAVP in the cell. For direct cAMP neasurenents either
menbranes or frozen cells have been used wth either
CLAMSH t Hunter enzynme fragment conpl enentation kit
(Di scoveRx) or the FP2 fluorescence polarisation kit
(Perki n Elmer) to quantify the |levels of cAMP present.
se _assa a neasure of agonist potency and
?rqomgpg %@ftfg(ﬂ‘w??@f t he conpounds at the various 35
receptors. 68 WD 2004/ 037773 PCT/ EP2003/ 012035 The
reporter gene in the cells has al so been used to
quantify potency at the beta 1 and 3 receptors. This
is a reporter of cAWP | evels using theé CAVP response
el enment upstream of a firefly lucifefaseigene. After

sti nul atr p_ r
|ncrease i'n Ejﬁ&ﬂﬁ‘a“‘ 8 u#"?zg nmeasured as a

quantlflcmhon of theIeveI of cCAWP the cell. 5 1In
this assay the potency of conpounds gt the human )
beta-2 receptor is expressed as a pECS50 val ue.

Con'pounds of Exanples 2-9 and 11-15 had a pECw of >6.

o il Spir D Bloglily hobitd) AFRaIcRhe gl BT\ T

respect of any subsequent application. The cl ai ns of
S t cation may be directed to any
géP 'n§§§zggﬂ§'ﬁ‘&tﬁ???h¢1 of features described herein.
n Ehayinteggr ofdtcen 8@ 11;,or m of product, conposition,
€ nd may |ncI ude, by way of
WRﬁ g‘nﬁg\"soo{hayﬁ‘t hgtstaé f551gat ation, the follow ng clains.
15 69 WD 2004/ 037773 PCT/ EP2003/ 012035 CLAIMS 1. A

m&&wlg(t@SRR‘ Ar- i

wherein R® is a C3scycloalkyl or C, ;cycloalkenyl group;

R? and R® are independently selected from hydrogen, Cisalkyl, Cssalkoxy, halo, phenyl,

and Cyghaloalkyl;

R* and R® are independently selected from hydrogen and C,alkyl with the proviso that

the total number of carbon atoms in R* and R® is not more than 4;

Ar is a group selected from
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OH 3 (~) or asalt, solvate, or physiologically
functional derivative thereof, wherein: 10 mis an

wo ooegEr770f from2 to 8 and n is an integer pET/EP2ON3/®12035
to 11; with the proviso that m+ nis 5 to 19; 15 R
Is SRS, SOR6, or SO2R6, wherein R6 is a C3-7cycl oal kyl
or C3-7cycl oal kenyl group; R2 and R3 are independently
sel ected from hydrogen, Cl al kyl, Cl1 al koxy, hal o,
phenyl, and Cl6hal oal kyl; 20 R4 and RS are
i ndependentRy sel ected from hydrogen and Cl4al kyi with
the pgovisq that the totak nunber of carbon atons in
R4 a R pet nore tha X i s#a group sel eghed
from 70 VIO 2Qp4/ 037773 PCT/ ENZ003][012035 R7 ;iN_

Rl R1 (c) and O HO wher ei n R8\\
repr gsent s [nydr ogen, hal ogerf = )gOR', -NR'(O R12,
-NR11S02R13, 5 - S02NR11RF®, - NRL1R12, -OC(O) RBB or

OC(O NR11RE®» and R7 representgrhydrogen, hal ogen, or
Cl-4 alkyl; or R8 represents -NHR14 and R7 and - NHR14

together forma 5- or 6- nenbered
(a) (b) (c)
and
0]
HO
0]

(d)

wherein R® represents hydrogen, halogen, -(CH,),OR"", -NR"'C(O)R"?, -NR"'SO,R",
-SO,NR"R", -NR"'R'2, -OC(O)R" or OC(O)NR''R*,
and R’ represents hydrogen, halogen, or Cy_ alkyl;

or R® represents ~-NHR' and R’ and -NHR" together form a 5- or 6- membered

heterocyclic ring,
R® represents hydrogen, halogen, -OR"' or -NR''R"?;

R" represents hydrogen, halogen, haloC, alkyl, -OR", -NR" R', -OC(O)R™ or
OC(O)NR'"R'%

R" and R' each independently represents hydrogen or Cy4 alkyl, or in the groups -
NR''R'?, -SO,NR"R" and —-OC(O)NR'R', R'" and R'" independently represent
hydrogen or Cy4 alkyl or together with the nitrogen atom to which they are attached form a
5-, 6- or 7- membered nitrogen-containing ring,
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heterocyclic ring; 10 RO represents hydrogen, hal ogen,

--OR" or -NR'" R 12 R10 represents hydrogen, hal ogen,
wh2000@87743 al kyl , -OR', -NR11l R12, -0OC(O) R13 orPCT/EP2003/012035

OC(O NR11R12; 15 R11 and R 12 each independently

represents hydrogen or Cl.4 alkyl, or in the groups -
R"*Nreptazents as@pNReg pbhenynor nqmmlmgpym\ghncIRmaya waskbstituted or

\Yi 42 or
suttJEERAIVGH bR ESADs QUEEA ForPlloghe R Bk
hychoxyaalealkbwmnfmlo G14 alkyl; and 7- menbered
nitrogen-containing ring, 71 WO 2004/ 037773
PCT/ EP2003/ 012035 R13 represents an aryl (eg phenyl
q isszeroapan ingéger fpoouptahi ch may be unsubstituted or
substituted by one or nore substituents selected from
hal ogen, Cl1-4 al kyl, hydroxy, Cl4 al koxy or halo Cl1.4
2. alAkgdmpaand of Somnula Bera salt, salvate efgetysiolegigally tfndtional, derivative
0 t 80
the%%‘lwg ogfl Eogllfnluy H‘E ?lsona %é’f?‘%g’b.%"e"% B{ ﬁ%(rtek foes not represent
hydebgerein formula (1) is as defined in claim except
that R8 does not represent 10 hydrogen. 3. A conpound
according to claiml1 or claim2 wherein Rl represents
3. - 8QRRwpound acgordiogiodaitn Aot olaim agvheoeuaﬁy refregants n§ORY o
3 wherein R8 represents a 15 C3-7 cycloal kyl group. 5.
A conpound according to any of clains 1 to 4 wherein
4. RA compoRBd aaettiding ko arieef; claimg drto gemhergio RS representg @und
any of clainms 1 to 5 wherein R4 and R5
C}é(r%gc?ﬁ;aﬂgpgen ently selected from hydrogen and mnet hyl .
7. A conpound according to any of clains 1 to 6

5. 1 G@W dRorfileit S &f QIR P10 UPWhELIn R? ahl)R® &fch represent

hydrogen.

6. A compound according to any of claims 1 to 5 wherein R* and R® are independently
selected from hydrogen and methyl.

7. A compound according to any of claims 1 to 6 wherein Ar is selected from a group (a)
or (b):

R7
8 8
R R N
’d
9 v \
R R9
R10 R10
(a) (b)
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WOIMHA3R23 ' HO |

RO RO R1I0O R1 (a) (b) 25 72 WD 2004/037773
PCT/ EP2003/ 012035 8. A conpound of fornula (la):
HCH2NHCRAR( CH2) m - O ( CH2) ~ \ P¢T/EP20D3/012035
OH R3 5 or a salt, solvate, or physiologically
fupcti onald dﬁri v t'{lve thereof, wherein: mis an
i rft EGBPOYHA PIYMUA YD 8. and n is an integer of from 3
to 11; with the proviso that m+ nis 5 to 19; 10 Rl
IS ., SOR6, or SO2RE, wherein R6 is a )
C3-7eycioal kyl or C3-7cycl oal kenyl group; R2RandﬁR3
are i ndependently sel ected from hydrogen, ,
C, Sabkoy 3L OcHEMMMOR'R(G13,), and oC—(ERg)
\ ndependent |y sel€cted from rhyd\o
Cl4al kyl with t®8 proviso that the total nu
carbon atons in R4 and R5 is not nore than &2 20 9. A
compound according to any of clains 1 to 8 wherein m
is 5o0or 6 and nis 3 or 4. 10. A conpound of fornula
or(al saltpsolvdte,) or phlysiclbgidalfyrfomatiodal{detivative thereof, wherein:
R)-2-[(6-{4-[3-(Cycl opentyl sul finyl)phenyl]but oxy}hexy
| )am no] - 1- hydr oxyet hyl } - 2- (hydroxynet hyl ) phenol ; 25
m4s r{ ihteger of from 2 to 8; and
R)-2-1(6-{4-[ 3; I opent yl sul fi nyl)phenyl ] but oxy} hexy
n 'F)agrﬁ't%é?r-‘%?rﬁbﬂ? Eg’x%ﬁt hyl }-2- (hydroxymet hyl ) phenol
wifhl the provisb) thatdn {Hrilis 5 to 19;
R) -2-[(6-{4-[3-(Cycl opentyl sul finyl)phenyl ] but oxy}hexy
| ) am no] - 1- hydr oxyet hyl }-2- (hydr oxynet hyl ) phenol
R(is SR1E8ORY,;or SOR’,

wherein R® is a C3scycloalkyl or C;;cycloalkenyl group;

8

R? and R® are independently selected from hydrogen, Calkyl, C,salkoxy, halo, phenyl,
and C,shaloalkyl; and '

R* and R® are independently selected from hydrogen and C,4alkyl with the proviso that

the total number of carbon atoms in R* and R® is not more than 4.
9. A compound according to any of claims 1 to 8 wherein mis 5 or 6 and n is 3 or 4.

10. A compoﬁnd of formula (I) o} (la;“éélected from:
4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfinyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;
4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfinyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol (Isomer 1),
4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfinyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol (Isomer 2);
4-{(1R)-2-[(6-{4-[3-(Cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol; _
4-{(1R)-2-[(6-{4-[4-(Cyclopentylsulfonyl)phenyi]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;
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4-{(1 R-2-[(6-{4-[3-(Cycl opentyl sul fonyl ) phenyl ]
but oxy} hexyl ) am no] - 1- hydr oxyet hyl }-2- 30

w@ bopdioszeysret hyl ) phenol ; 4-{(1 PCT/EP2003/012035
R)-2-[(6-{4-[4-(Cycl opentyl sul fonyl ) phenyl ] but oxy} hexy

e
(ydroxyprednyphenat- ( Cycl ohexyl sul f onyl ) phenyl ] but yl }oxy) h
4g§vﬁe>11@&6ml[3ksmbsémsﬁhwnamfgﬁynfphwumzsws;mé@ﬁé}ﬁmej-;1_

hvgrgéyqtmm-%-{wd[@qmtwvem%nt en- 1- yl sul f onyl ) phenyl ] but
4;(kﬁ@@{[ﬁﬁ&%{h{g%@wﬁtﬁ@lfgbf;g)_p?%wﬁbHeyl}aiﬁﬁ&bwﬁnino}-1-hyd roxyethyl)-

r oxymet hy
ZFQS'Y%Q’{W“('){'E’J‘FBQ"( Cycl opent yl sul f onyl ) phenyl ] pent yl } oxy

4)(@#?9}’4*-{[ ' ggﬁgﬁﬂwwgﬁﬁ%hényl]%rdpw&y)heptyl]amino}-1-hydroxyethyl)-

h
2;@;;%%'03_{' henali cycl opent yl sul f onyl ) phenyl ] pr opyl } oxy
4)ébﬁﬂiﬂ{[é-ﬁm[mYdoMWiM¥ﬁ}I)hﬁf-He‘thylphenyl]butyl}oxy)hexyl]amino}-1-
- (hydroxyrmet hyl ) phénol ; 4-((1
hve;rowe{w:%(fwd[wmewb@mﬁtw sul fonyl ) - 5- net hyl phenyl ] b
e T

h
h "9’2/-8{’[)’@:%%/'2&9’9@ MFM&WP'&‘%%I ) phenyl ] but yI } oxy)

4 12l ge11{893(8yclopentylsulfonyl)phenyllbutylloxy)hexyllamino}-1-hyd thyl)-2-
ﬂg)ﬁox%{hgl )().72 hpydtryoxyphye)RyI ]yn]ettﬁgmxggulxyéar?gm }de; ydroxyethyl)

flupr?gr]_eno ;
A(8-= l 4
e SR Gl i

(WS?OBZ/‘Y'[“F@W{)WT’SF%@CI opentyl sul f onyl ) phenyl ] but oxy} hexy

5Jr{]0_1gpgf[gd-g@[{':xf({:%lewﬁmwohy%heﬁi}l}%tdx&?}ﬁé&ﬁjdﬂmho])ﬂuydrétq/ethyl}-a-

hWQ’Q/J?v’(‘@-"{Y@IC[@FP@@“&ﬁ&‘FyI sul fonyl ) phenyl ] but oxy} hexy

SJ{O1N)jZEI(d-%ﬂ{ﬁmélewm)ﬁo}’nfllﬁmenyﬂbutoxy}hexyl)amino -1-hydroxyethyl}-2-
h h In-2(1 H-one; 5-{(1

dr oxy- 3, 4-di _dygjroqw no
h 9’9@[’%@(@@’["?'— €Cycl opent yl sul fonyl ) phenyl ] but oxy} hexy

amd SdlisN&divated) WAt PKySdIBYitAIly FoncliBndl e iRatives theyddr.or mani de;

and salts, solvates, and physiologically functional
derivatives thereof. 11. A conpound of fornula (1) or

11.| A)2<:o[ é@l{iﬂbﬂgnﬂulé (l?lor (Ia)twhlich ||sf |y phenyl ] but oxy} h

-2- -{4-]3- cl open sul f on enyl ] but ox exy
41@1 &erl -£41L3r([;u?'é%®flﬂﬁfppy' -heQﬁlbeM%WﬁﬁWﬁyw%mﬂhw}-z
(h?ﬂroﬁynﬁéd_hyl,)pr%ﬂbh(at e, or physiologically functional

derivative thereof., . L
or a salt, solvate, or physiologically functional derivative thereof.

12. A compound according to any of claims 1 to 11 in the form of a salt formed with an

arylsulphonic acid.

13. A compound according to any of claim 8, claim 9 or claim 12 which is selected from:
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl) phenol 4-methylbenzenesulfonate;
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino}-1-hydroxyethyl}-2-
(hydroxymethyl)phenol 4-bromobenzene sulfonate;
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12. A compound according to any of clainms 1 to 11 in

the formof a salt formed with an aryl sul phoni c acid.
W@0001837723 conmpound according to any of cl ai m 8PCT/ERI003/812035

or claim12 which is selected from 4-(

415?15@@[{4 [ﬁﬁ% og,ggﬁg,ngwhwﬂag@@h%@% r;o? LR BVt Wi-2-

roryrhgthpipteankes chibmbeabzsnedulf¢riate

T A

hykirdxyothyher(bedrexguéthyipeec 3#bluate 300unaGS7773

e T R
(hlydtanymet]'\yllplh@mhl é>bjrdehyll sulf@naté; lapdr oxy met hyI ) phenol

? 0

4’&)1&2'5&66& {e[gi%%(p %nggerﬁ?ﬁ rfyf]gfutow}) phenyl ] but oxy} hexy
héxyBarnino]-1-bydroxyktiop)y 24 hydrdxyhefhvi)dinenc), maphthhlepe@rmilfonate.

3-toluene sulfonate; 5 4-{(1

R)-2-[(6-{4-[3-(cycl opentyl sul fonyl) phenyl ] but oxy} hexy
14.) Acbmppurid dgadrding ot digin} 132whefréin dne saltie irhgriy$talfing foom.

4- bi phenyl sulfonate; and 4-{(1

R) -2-[(6-{4-[3-(cycl opentyl sul fonyl) phenyl ] but oxy}
1Hhekyhdthod fop]the propliylexiy or myat}nemt chg dlinigyirmendifion jrhamammal, such

napht hal ene S Q : ' i
o] SRR 16565 R0 o ont SRR P AEEL | M omorises
adililnlsﬁaﬁmt dfoal tHepapeutieallyrefiebtidesarmnsurdrof tar ecrbprent afffornula (1) or (la)
clipic con |on nma such a . Ao
agiprcie B off 2L AEe (sB 24 R R Bhaat ey afebtfBe sah Sowvate, or
physidiogitatgfunafionahdenvative theeeof.admi ni strati on of a
t herapeutically effective amobunt of a conpound of

formula (I) or (la) 15 according to any of clains 1 to
1&4Aocorapqnlmdr ofidertul §l)| gr der @ptarding wakhy ofotlemise,1 tr 14 or a

@a&eﬁ%' ol 0 cal | ¥%§ §a?t ggl%ted I\’)% dick cc?ﬁlg‘?trnfc%naljt)%n}/é/'}lve thereof

or (ra acc
foc Lisd msnédutabthbﬂapyc a phar rmceutl cally acceptable salt,
sol vate, or physiologically functional derivative
thereof 20 for use in nedical therapy. 17. A
1hha mhtamdebt:@l fdrowtatiba comprisingrp cospngndaofdormuda igl oo la) according

f | ' iologi

o 5 ) 1) oy, AR LA, Doy

fuptticeabderiyativa thereof,Larch @ pharimadeutically aceeptaide earfier amekcipient, and
oB BRI g pheP ERFRIIRL fofdfde o excipient, and

one” or re o
t herapeutic-i ngredi ents.

18. A combination comprising a compound of formula (l) or (la) according to any of
claims 1 to 14 or a pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof, and one or more other therapeutic ingredients.

19. The use of a compound of formula (I} or (la) according to any of claims 1 to 14 or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative thereof
in the manufacture of a medicament for the prophylaxis or treatment of a clinical condition

for which a selective B,-adrenoreceptor agonist is indicated.
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18. A conbination conprising a conpound of formula (1)

or (la) according to any of clains 1 to 14 or a
w@ba@wrosrenti cal | y acceptabl e salt, sol vate, orPCT/EP2003/012035

physi ol ogi cally functional derivative thereof, and

n
2(83/5 pgéceggg% thL EleergaHﬁSl? 6{95\;‘{)#5%1@6 gr?’!‘ﬁl%ﬁ?i @ar)g?%col ngr@{ﬁg to any of
claims bfto dl4a¢m saltt spiviade,o0pr physigipgiaally dunctioaal| derivative thereof, which
able salt, solvate, or physiologically
Coﬁqﬁ%?%onal derivative thereof in the manufacture of a
medi cament for the prophylaxis or treatnent of a
cli n| [ sel j .
5 3o Gerication 3 proBlelatediets icrghbie ot famya ()
2004/ 037773 PCT/ EP2003/ 012035 20. A process for the
preparation of a conpound of fornula (I) 20r (la)
according to any of <clains 1 to 14 or a sal g,
sol vat g, or physi oI o4gl cally functional/dg ative
t her ed? —WGHEH,NBOER R k), —50 CajCHikr on of a
pr ot ect ed i nper medi ate, for exanple ofN\fo¥mula (I1):
R2 R R19 i NR2OCRAR5(CH2) m O (CH2) |, ORZ' R3 (11)
10 or a salt or solvate thereof, whereiR Rl, R2, R3{D
R4, R5, m and n are as defined for the conpound of
formula (1), RL19 represents an optionally protected
formof Ar; and R20 and R21 are each independently
e k ORP,
10 or %EQI?Er le%tggﬁ&?&r WﬂeRelrrPh I%) @goﬁtgﬁ h S{n %rﬂvgggéjaé Iaéﬁned for the
capnpetued tof rfsgrrgnla)ﬂ]oR Eepm)entseatoptmmatb)f proteaterh toomdf dr; and R® and

RE TSRy Pl TEREeRn §n FioteRing graun proidegthat the

compomRd ofRfagmula (1) contains at least one protecting group;

15 (b) reaction of a compound of formula (X):

y, (CH,),CH==CHR™

Rr? CH

(CH,),CH=—CHR™

R'® —— CHCH,NRPCR'R®— (CH,);——0——(CH,), \ | 7
OR21 R3

(X)

20
" wherein R4, R%, R*, R%, R'", R®, R*, m and n are as defined for formula (ll) each R*
independently represents hydrogen or Cq4alkyl, and x and y each represent 0, 1 or 2;
to effect ring closure;
25 (c) alkylation of an amine of formula (Xlli):
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(X) 20 wherein R2, R3, R4, R5, R19, R20, R21, mand n
are as defined for fornmula (Il) each R26
wo nagpatrdent | y represents hydrogen or Cl-4al kyPCT/EPZH0X012035
and y each represent 0, 1 or 2; to effect ring
closure; 25 (c) alkylation of an am ne of fornula
(XIII) 76 WO 2004/ 037773 PCT/ EP2003/012035 R19 i
CHCH (X1 11) ORRIR'MheneHnRRR, R23, R20CHHN Re1 are
each i ndependently e[t hef hydrogen or a protecting 5
group with a conpoungr8f formula (XVIl): RZ Rl
LICRARS(CH2) m O- (CH2)n (XVI1) 3 wherein R, R2, R3,
R4, R5, m and n are as defined for the conpound of

wlflé)réiﬁuha R RA Qg Lare 'e%?ﬁ]gr{o%iléhd'&tlgré%@n il%dn&gen ar @ protecting

uction of a conpound or mul
5 gr@mmacon(pgumoffgrrmaﬁwns ( Xl X) 15 V\herel n R, R,
R3, R4, R5, mand n are as defined for fornula (I),
R19 represents an optionally protected formof Ar and
R20 and R21 are each independently h)F&roqn or a
protecting group as defined above. reacting a

compound of fLoéﬁug{l_«,&H())_(_)ng_)(éH )20 HCH2L3

(XVIN)

wherein R', R?, R%, R* R® m, and n are as defined for the compound of formula (1)
10 and L' is a leaving group; '

(d) reduction of a compound of formula (XIX):

RZ

R19(|3HCH2NR2°CR4R5(CH2)m-—-—O —(CH,),, —— \_i/>/

OR21

R1

(XIX)

15  Wherein R', R% R%, R, R% m and n are as defined for formula (I), R" represents an
optionally protected form of Ar and R® and R* are each independently hydrogen or a
protecting group as defined above.

(e) reacting a compound of formula (XXIII):
20
RCHCH,L®

OR? (XX
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OR 21 (XXI'I1) 77 WD 2004/037773 PCT/ EP2003/ 012035
wherein R19 is as hereinbefore defined and L3 is a

wo e@niodTy7yr oup as defined above for L' or L2; POT/ER2003/012035
conmpound of formula (XXIV): R19 O (XXIV) 5 wherein

R19. i sieas. _hereinhef o defi ith an amn f
WhSPRT 2B koS nEors defn S s dephd PR e frgngpove o
L'vre?ein R, R2, R3, R4, R5, R20, mand n are as
defined for formula (I1); or 10 (f) renoval of a
chiral auxiliary froma conmpound of foirnmula (Ila) R2
orfs coifUingid? idRDGIBRARB)CH2) m - O- (CH2)" 4 OR 21 R3 (I | a)
wherein RL - R5, mand n are as defined for formula
(1), R19 represents an optionally 15 protected form
of Ar, R21 repressﬁ ogen or a protecting group
and R27 represents a iral auxiliary. followed by
the following steps in any order: (i) optional renoval
of any protecting groups; 20%flYY) optional separation
5 of an enantioner froma m xture of enantioners; 78 WO
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with an amine of formula (XXV):

RPHNCR‘R*(CH,) —O —(CH,), (XXV)

R3
wherein R, R?, R?, R*, R®, R®, m and n are as defined for formula (ll); or
10
(f) removal of a chiral auxiliary from a compound of folrmula (lla)

RZ
R1
R19THCH2NR27CR4R5(CH2)m —o—(c_Hz)n—<\:}/
OR?' R? (l1a)

wherein R' = R®, m and n are as defined for formula (1), R" represents an optionally
15  protected form of Ar, R?' represent hydrogen or a protecting group and R¥ represents a
chiral auxiliary.

followed by the following steps in any order:

(i) optional removal of any protecting groups;
20 (i) optional separation of an enantiomer from a mixture of enantiomers;
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(iii1) optional conversion of one conpound of fornula

(I') to a different conpound of fornmula (I) eg.
w@onmsETdN of a conpound wherein R is SR6 tPCHEP2003/012035

conmpound wherein R is SORB or SO2RB, or conversion of

a conpgund wher ej [ '

R 1o SabeptRsl Rpfersion et Sro iy MR otk
wher ei n R 6ompquumnesoé firmutay(t) ega béreerdiont of a coropoupd wherein R is
wher ei n RB.Lepr.esen \ [ .
hydr ogenat §%n{,% ? §§mé%{nl‘bov§ﬂ§9§hgwm}% rS gﬁz g g P§P 2It:z‘lsi & 8?%\'5 itk ofa
to a corr esqgopulindgviestin R' soSORP t a compqmndaihereigiR! éd SQ,R°;

functiona erivatiyve. r.eof d [
5 ol ect ot PR ESihiT arSmollh Sherefi | RpRSEFR pbBateny o
(X) and (XhX¥dmpsundwehmereintRfrepreserds cyaahlkyl, ®g. by hydrogenation;
(v) optional conversion of the product to a corresponding salt, solvate, or

physiologically functional derivative thereof.
10

21. An intermediate selected from a compound of formula (i1) (llt) (1V) (X) and (XIX) as
hereinbefore defined.
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