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DERI VATI VES FOR THE TREATMENT OF RESPI RATORY DI SEASES
The present invention Is concerned with

phenet hanol am ne derivatives, processes for 5 their
preparation, conpositions containing themand their
UsewbReddBfii ne, particularly in the prophypéimedess
treatment of respiratory. diseases. Certain

phenet hanol am ne conmpounds are known in the art as

havi ngeehSoldn e DidrUAHIoEN Pona'ﬁ-ﬁz' ARaRlmrk br REsPIRATORY DISEASES
- adr enor eoept ors ané therefore having utility in the
treatnment of bronchial 10 asthma and rel ated

di Sﬁ‘edﬁb&nt TRbtion R &n&éﬂed%ﬁl ptenetharipamine derivatives, processes for
alr Br)%n rlat.%rlp( ) %Q éﬁq fheir use in medicine, par’ucuiariy in

ex am no]| net hyl
3thep@n resp ratory d|sezses yll ] yl]-

1 hydr oxy- 2- napht hal enecar boxyl ate (sal net er ol

naf pat
:( Ir ea%rpa%rﬁ "‘%%H"SB'F{,@ coft Car«*{%ﬁgﬁﬂn%gﬁhh ¥s héhﬁggkﬁleﬁtwe stimutant
sal anfiore pbfrasrrhoreprptas ARt thetsfar Fevng W&V‘de &ra Lggtpent of bronehial

161 ZastfiLaRd eaaﬁd Qﬁsoﬂer@ﬂl Thi @Be2 1a0f800t deseibes phenethanclamine

broncho ato the t| on -
ap pWPH‘E’IPeI y ‘I"Qd rI‘ii'our s {@Md%:%ﬁ;@ﬁw@hex&mm]methyﬂ 1.3
of t EEemzenedimethenh! 1my-wphM¢WP@Mat°dF?'ﬁPw x'n%%aﬂﬂf vgych is

CONRALRES cilpRYilyRothe PaiuRéH: ofsdch mediessdnkiiorst | nul ant
action at (i2. adrenoreceptors and havi ng an

advant ageous profile of action. 20 According to the
191 eAlthntghi salmsterel @nd the loteecommernially pyaliables Pragippergprplos pgonists are

f Oréﬁél:tﬁre (bbanchddifators\ thd EdrtihieRasih G- EoproximatelyCt£ haurs, héAcettwice

n‘iafhf S?f*i}% |§ rgﬁr\,%%}wte% o Vagtséref%gea? g%&u%&ﬂ#& %*%unds having

| nt @yt asf sefectdie sBmblant Biction at §;adrenpreceniney ar@fhavin@ﬁﬂ gdvaptageous
r&&&% ly from3 to 7; wth the proviso that m+
nls , preferably 5 to 12; 30 R Is SW SOW
2r S02W wherein Ris a C3-7cycl oaI kyl or
C3- Aeyraing & the prasentimeniin, thére\WDro\idRd AGaMFaBd of formula (1)
PCT/ EP20031012035

2
R R

N—IHCHZNHCR‘R“(CH,),,;———O —(CH,);
R m
25 or a salt, solvate, or physiologically functional derivative thereof, wherein:
m is an integer of from 2 to 8;

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

30

R'is SR®, SOR®, or SOR",
wherein R® is a Cscycloalkyl or Caycycloalkenyl group;
1



R2 and R3 are independently selected from hydrogen,
Cl4al kyl , Ci-0al koxy, hal o, phenyl, and

Cl-6hal oal kyl; 5 R4 and R5 are independently sel ected
from hydrogen and Cl.4alkyl with the proviso that the
total nunber of carbon atons in R4 and R5 Is not nore
thaﬁro‘iowﬁhﬁss a group selected from 10 R Eerk@odloi2oss
\ N Rer RIOR O (a) (b) (c) and HO O (d)
vvhere| n R5 represents hydrogen, hal ogen, -(Cl 2)gOR',

- NR'2( i % Bre .,,N%;ﬂd% ané%ﬁ&%éﬁlr Cioalk ha!o phenyl,
hal oﬁé?“%#’a'@ % 0 : 'k}w ﬁﬂ(

4 alkyl; 15 or R' represents -NHR14
and R and - NHR14 toget her forma 5- or 6- nenbered

I'sat HRARY &F bfe lﬁde?sgndeﬁlyrs% 5&%‘1%& B, ik W#Re proviso that
féﬁﬁ%%ﬁrﬁmﬁ"% r 9 g?]t'%"%?ﬂ'%’&@ﬂ, hal ogen,

hanC14aIkyI -OR', -NR'. R12, -OC(O R13 or

OC(Q}NBJQ%%ab&eﬁmand R12 each independently

represents hydrogen or C .., alkyl, or in the groups

-NR'R12, -SO2NR'R12 and G:(O) NR* R12 R' and R12

1I"ndependently represent hydrogen or C,., alkyl or

together with 7he nitrogen atomto which they are

attached forma
|
|
« 5

18

(a) (b) (c}
and

HO
0

(d)

wherein R® represents hydrogen, halogen, -(CHz),OR", -NR"'C{O)R"™, -NR"'SO,R"?,
-SO,NR"R"™, -NR"R'2, -OC(O)R" or OC{O)NR"'R™2,
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'2

2



5-, 6- or 7- menbered nitrogen-containing ring, 10 R13
represents an aryl (eg phenyl or naphthyl) group which
may be unsubstituted or substituted by one or nore
substituents sel ected from hal ogen, C 4 al kyl,

hydroxy, C, 4 al koxy or halo Cl4 alkyl; and q is zero
or ¥ hddlesgar froml to 4. 15 In a particul apcrEr2003/012035
enbodi ment, the present invention provides conpounds

of formula (1) and salts, solvates and

'ﬁﬂéf"é@'“m‘@ e R L kAR DERRCT R ociop o

that Kot repr esent hydrogen. 20 In the
conpounds of formula (I) the group R is preferably

5‘§ t gohgd @%&hﬁd&ﬁ@ﬁ&g?y&?bﬁe&@[} é?l;dé gntaﬁl&lsg;ﬁ the groups

R RN, SGRTRY agoroCIONR IR R sr aaBr, ifeRsdsgii reprosent
C37¢1ydrb@a IR @i, alkgls fogpiherwith ol njtroggrcdrtarpwmdh thepresatciieB form a

ar esprse&er Abrhberbd WiRRBALSHMING g ect ed from hydrogen
and methyl nore preferably R and R5 are both

hydr ogen. 30 mis suitably 4, 5, or6. and nis
19ui Riblegresantsdan &rylofeg thhei of saphibyly group swhish amaybben nbubstituted or

3 Obutﬁtumﬁ%etohﬁbm%hﬁsnﬂuehés&m& i3 hLBgenobir%ﬁ‘b' y 9.
! lEnds of r the group I's
prebﬁ%%‘pg P e hap @ﬁg?%’ups (a) and (b) above. In

said groups (a) and (b), when R represents hal ogen

t hi §isizBrolRF & flegdt'fiém 1384Chl orine or fluorine. R' and
?72 pref erabl y each independently represent hydrogen

or 3 WD 2004/037773 PCT/ EP2003/ 012035 nethyl. R
pr elher pagicylarembodiment; the presert inveritionl prolidesydompdimes iohforeptr (1) and
q Pz, %Bﬁélés‘/arﬂ% fly fufc@biial Qdrivatives thdiBbSwhetdin FXAMAR lifis as

NR' %%Eﬁ"?"? 'é%&%‘é"if?“’sﬁh&(%%@H SCPNR' R12

preferably represents -SOZNH2 or SC2NHCH8; 5 NR11R12
201 a&h ﬂfw’ﬂ&hﬂodn&i’éﬁ&ﬁﬂfas(l) p- Y SrfereBly REtSched %Qhé/ meta-posmon
reprlgtsvg dtﬁe @%ﬂﬁl&ed benzoyl oxy eg. OC(O) -

R12 preferably represents
OC(O) N(CH3)2 Wien R represents NHR14 and toget her

Wi tR pRferdthf refrestn®-SORE oP SO RS séfebﬂmﬁvcl ic 10
ring -NHR'-R7- preferably represents a group:

25  R°preferably represents C,,cycioalkyl, most preferably cyciopentyl.

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

30 mis suitably 4, 5, or 6, and n is suitably 3, 4, 5 or 6. Preferablymis Sor6and nis 3 or 4,

such thatm + n s 8, 9 or 10, preferably 9.

In the compounds of formula (1) 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

35  chlorine or fluorine. R" and R* preferably each independently represent hydrogen or



R

NH CO- R15- where R 5 is an al kyl, al kenyl or al kyl oxy
noi ety; -NH SO2R78- where R16 |Is an al kyl oxy noi ety;
-NH-R'- where R' is an al kyl or al kenyl nviety
optionally substituted by COOR18 where R18 is Cl4
alkyl; or 15 -NH-CO S-; wherein said al kyl, and

al k%m4,g§79gps and noi etl es contain 1 or 2 CaErbPeo03/012035
atons. Particularly preferred groups (a) and (b) my

be skl & Arefermbly rapresents substigedphemyb sTHel u)tegeoq péefaxibly. represents
20 Hebio o 1. HEGMNGr bxalriPle PLEER" b ré!pr LCHIGH:
et R e N
%) i | 2004/ 037773
&'2 y regregerss -SQ48H) or SEMNKCKE /| H2N NH2 CI

053 NR“R'f prefefablyrepredents -NH,; O

-OC(O)R"™ preferably represents substituted benzoyloxy eg. OC(O)-CeHy-(;-CHs); and

~OC(OIN R" R* preferabiy represents OC(O)N{CHs)s.

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, alkeny! or alkyloxy moiety;

-NH-SO,R™- where R™ is an alkyloxy molety;

-NH-R'. where R is an alkyl or alkeny! moiety optionally substituted by COOR where

R™is C, alkyl; or
15 -NH-CO-S-:

wherein said alkyl, and alkeny! groups and moieties contain 1 or 2 carbon atoms.

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

()
20
*'ﬁ@/ J T TU/
(i) (i)
H,CSOENH: : , HNSO, H,NSO, HO, :]: ,
" "o r OH
© (vi) (vil) (vii)
25
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O 1) O (p-CH3)C1IH4CO (CH3~-NS/ I [/ H/

ECeH4(p CHs) O-N(CH3h HO O (xiii) (xiv) (xv) 0O
Opll "o HNHN/ H~pl HOHO (xvi) (xvii) (xviii)
WO 2004/ 037773 PCT/ EP2003/ 012035 COOCH3 CH F / |/

HO HO D HO (Xi x) (xx) ()od) wherein the dotted One

N o%bosodPs ()i X) denotes an optional doubl echeReesoinss
Most preferably Ar represents a group (l). In a
particul arl y pr eferred enbodi nent the present

i nvention a-lzfton'pound ofa_formula (ga) 10
HCIZHZRHoHO A"‘ 2) m - Oy CRiPYn (|
salt, sol vat phyS| q cal I y [ onal
derivative the eof £T €

c
(ix) (x) | (xi) (i)
O
0
(p-CH,)C,H,CO (CH,),NCO ?—s
H
o !
(i) {xiv) (xv)

o
o)
O o Y\o o= /\0
) Huﬁr HN@

HO HO

(xvi) (xevil) (xviii)
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15 mls an integer of from2 to 8 n is an integer of
from3 to 11, preferably from3 to 7; wth the
proviso that m+ nis 5to 19, preferably 5to 12; R
is SR, SOR or S0211, 20 wherein Ris a CC, cydoal kyl
or C cydoaHcenyf group; R2 and R3 are |Independently
sel o Rehubsym hydrogen, CldaNcyl, Cl$al koxy, pa@leroosniz03s
phenyl, and Cl4hal oai kyl; and 6 WD 2004/ 037773

PCT/ EP2003/ 012035 R4 and R5 are independently sel ected
from hydrogen and Cl4al kyl with the proviso that the
total nu carbon atons in R4 and R5 is not nore
than 4. InNhe“conpounds of forrmula (la) the group R

Q

is prefera attached to the neta-position

rel ative i - (CH2) P Jink,~R preferab
represents r SO2R, rmrably S02

preferab{* sents C§| gal kyl , nost. Ag erabl y
cycl open él 10 R4 and R5 are preferabl"?

i ndependently sel ected from hydrogen and rret hyl, nore
preferably F% nd R5 are bof)&) hydr ogen. f sjwtably
4, 5, or 6, nis suitab 23450r

Preferablymrs 5 o0or 6 and n is 3 or 15 4, such that m
+nls 8, 9 or 10, preferably 9. Preferred conmpounds

of  fetrerairl the détieh 1861 () and GarrHeAdtes 4 dpfidha

F§ 2- [(6 (4-]3- (Q/dopentyl sul f'inyl) phenyl T'But oxy) hexy
droxyet hyl }-2- (hydroxynet hyl ) phenol ; 20

4 {?ci 'Efe[aPéA{ZFP[GB entsygrorclit yI sui fi nyl ) phenygbut oxy} h

exyl) am no} 7- hydr oxyet hyfl 2- (hydroxyrnet hyl ) phenol

Sr; FS)chr gﬂt@ %%exy%"‘ar r ¥ N%fdogen%%lg@:ﬂ o n&ﬂza. compound of

(hy hyi ) phenol (| sorrer 2); 44(1 R
1024( 6- {4 [ 3- (Cydopent yl suf f onyl ) phenyQout oxy) hexyl ) am
no) - 1- hyele ,Qxyet hyi }-2- 25 (hydroxynet hyl) phenol ;

4-{(1R) - 4{ 4- (Cydopent yi sul f onyl ) phen butRo) y} he
xyl)am nOJ - rox et hyl )-2- (hydroxyneth enol ;

HzNHC R’(CH,) —O0—(CH,), {la)

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

15 mis aninteger of from 2 fo 8;

n is 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",

20 wherein R® is a C3scycloalkyl or Cs.rcycioalkenyl group;

R? and R® are independently selected from hydrogen, C..salkyl, C4aikoxy, halo, phenyl,
and Cghaloalkyl; and
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[ 64{4-[ 3- (Cydohexyl sul fonyl ) phenyl j but yl } oxy) hex
no) - 1- hydr oxyet hyl ) - 2- (hydr oxynet hyl ) phenol ; 30
) - 2- Q6{{ 443

opent en- 1-yl suf onyl ) phenygbut yl ) oxy) hexygant no) -

4-pCekP}003/012035
[ 6- ({543- (Cydopentyl sul fonyl ) phenygphnt yl ) oxy) hexy

Rbe}nm -Riyackr independently) seledted g Hydrpoai dngl O, pdign @it the proviso that
thRlota® rdnfbb? §f@rbh§ac}$r@ﬁ ﬁaﬁﬁq@; A hloRIRAPENy Qpr opyl )

-(
xy) hept Aam no roxyet

- (hydr oxynet hyl ) phenol ; 7 WO 20041037773
PCT/ IERR2Go®paHANE Formdia (I6)ithe group R' is preferably attached to the meta-position

R - 2@|{aﬁv§1c(¢gé4§_(é@dment yl sul fonyl)-5-netliyiphenyl]bu
tyi ) oxy) hexyl ] am no}
hydr oxyet hyl ) =2- (hydr oxyrret hy)phenol ; N-[5-((1 R

-2-{R @re«qmwre@elmmwmmrwewmsmbut yl) oxy) he

Xyi ] am no) - 1-

Bl abrdsehis U, DG HBAR s DR Stlopenbd " 17 °

1@(4 [ 3- (Cydopent yl sul fonyl) phenyl j but yl ) oxy) hexyl ] ami n
B t,;}yfgaa ndga%

O) rz;g%,wmzé big sul fonyl) phenyl jh dljr?gg)rgy%nﬁer)r@ .amore
g’ﬁé ;}éjra @ ydroxyrret hyl ) pyri di n- 3-ol ;

R) 31.{= bufitatliyi4, (530 6CueHaDIE Blitkbig 2 3, 8/B/dr 6P PRIAENh 26/0r8SKY h)s 3 o

yd?ggmgﬁ%ﬁﬁyfek(?y{f} H@TﬁngM) one;

5-{(1R)-2-[(6-(4

[ 3- P%@@&ﬂﬁmhﬁéw@ﬁhﬂ@eﬂbaﬁt}’qﬁ M&a(yghexy) am nol) 1- hyd

r ox e

ol YRR e e o b RPN B RS LT hi oy o

theMPMﬂ)PAefﬁirtl cuI arI y preferred compound of

ormuhmé[t@w&(Cyétoéeﬁwﬁdsuw)phenyubutoxy}hexynamino 1-hyd yi)-2-
F tyl sul fonyl) phenyl ] but oxy) hexyi
roxy ﬁ%&e (hydr oxymet hyl ) phenol and

s al 1—£(1 WWEHWJBPWE@WWIMMI— Bhiegroxyethyl}-2-
der(hmmaﬁ -1t will be appreciated that

2oy %@9@9@@&%&%@%%@gﬁ%ﬁ@%&bﬁ%@%ﬁ%&w—

25 cpibydroxymethyl)phenol;
4-[(1R)-2-[(67{4—[4-(CyclopentydsuIfony!)phenyl]butoxy}hexyl)amino]—1-hydroxyethyl}-z-
(hydroxymethyf)phenol,
4-((1R)-2{[6-({4-[3-(Cyciohexylsulfonyl)phenyllbutyfjoxy)hexyljamino}-1-hydroxyethyl)-2-
{hydroxymethyl)phenol,
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30 4- ((1R)-2-{[6-({4-[3—(3-Cyclopenten—1-ylsutfonyl)pheny!]butyl}oxy)hexyl]anﬂno}-1-

hydroxyethyl)-2-(hydroxymethy!)phenol;
4-((1R)-2-{16-({5-3-(Cyclopentylsuifonyl)phenyi]pentyl}oxy)hexyllamino}-1-hydroxyethyl)-
2-(hydroxymethyl)phenol;

4-((1R)- 2-{[?-({3-[3-(Cyclopenlvlsulfonyl)phenyl]propyl}oxy)heptyﬂamino}-1-hydroxyeﬂwl)-

35 2-(hydroxymethyl)phenol;



OH group and, when R represents SOR, at the sul phur
at om of the sul phoxi de group The conpounds nay
therefore exist in four different isoneric forns. The
present Invention 25 includes both (S) and (R
enant|l oners at both chiral centres either in

SubgfoMadaledfrty pure formor adm xed in any  pcrEp2003#012035
proportions. Simlarly, where R and R5 are different

OOt 6 %g%taﬁgé"%*&#e presgﬂat‘ﬁE I nven st

~an as nnetrl i on
|ncmﬂ%@§ HWE nol30 enantiomers at this

centhH&-(@ R}W{HHWMB&WUMﬂmeMWMMEMUWk ed in
any ?Jr&@@tﬁ% kesRRahgs of fornula(l) and

ot o e AR PRS0y 2

2004#@@?6&8 PCT/ EP2003/ 012035. Salts and sol vat es of

Conﬂqzlnsimsﬁicicebmsw&dmmﬁmb&w &mwﬁmﬁt@dw&WMze

or elnhgl&p n, are those erein the counterion
i is pharmaceutically

ac c &1i abz-ﬁs-{mm;»enwwmmmwmwammlrmrdmxyemm&

100N hRIRAY-BRGHYEbaMMdIY-28FF6ME abl e  counteri ons or

BB A By s

| nt Bydrethanwdfgmamidehe preparation of ot her _corrpounds of
f or gAd saitd, bdivated|\shd (physlolcditdiytfliRiidhaldefvatives endrédt.al | y
acceptable salts, solvates, and phyS|oIog|caIIy

functional derivatives. By the term ' physiologically

1§ und partieviarly preferrechedmpeundof faeaa (ds:chem cal derivati ve
of (171 m@wﬂoﬁa‘nﬁs@rwbpﬂa{vhem&mhéﬂmam-hamLﬂ?ﬂroksbwkz-
ylg)gécrl function as the parent conpound of
for agvs or exanpl e, by being convertible
In Qfﬁéaboip}*ﬁteﬁeﬂnép 'O'%@@UW&@W@H‘@SM

i nvention, exanples of physiologically functi onal

er
2o db¥ %éﬁﬁwét% o i el of e i) Bl o, agyrmeti
botggnErsgRamely theprbon by thec adds or bases.
Phar maceutical |y acceptable aui-d addition salts
i nclude those formed from hyldrochl oric, hydrobronic,
sul phuric, citric, tartaric, clﬁ'hosphorl c, lactic,

py rmcam aeheh |R¢ reptd:eé.ﬁtk BORDAEHE sGiphur atoﬁmmd sufpBbriide, group The

suI S
mal €l Egﬂnﬁsafna 'e?m? 3’?}?% n ?ogs&'ger}%nq 'sog'éxa oace? t invention
25rp ieludesshatip ) mn3 (Rizmamiomames hoth bl gentras pither, m@swrwaw pure
(T Gormexadifiked iRardyPropoAladd| phoni ¢, m-t ol uenesul phoni c,
benzenesul phoni c, 4- chlorobenzenesulphonic,
4- br onobenzenesul phoni c,
Similarly, where R* ancp 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)

" 30 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 mibdures thereof in any proportions.



4- phenyl benzenesul phoni ¢, napht hal enesul phoni ¢ or

napht hal enedi sul phonic), salicylic, glutaric,

gluconic, tricarballylic, cinnamc, substituted

cinnam c (for exanple, phenyl, nethyl, cynao, nethoxy

or hal o substituted cinnam c, Including 4-nethyl and 4

25 WRIewystsnnam ¢ acid), ascorbic, oleic, napRkR9ispizes
hydr oxynapht hoi ¢ (for exanple 1- or 3-

hy dr Satts -and isalpdtés6f cainpoundP b fahuln @Paridy (id) whichQire SXRBIBII& use in

h b
9 0 oy A S o
benz%‘ﬁ%p&bfay i Howeyesy saltzamps eﬁqu‘@qwa&meplabfe
i setdounterioos ac las@cuat%wvamearhlmmhl thte sadpaecﬂttﬁé)bﬁsémfﬁﬁentmn for

= o L?"d‘% TR AUSE | o pBlableh T B coBodrdy B fouia
met & @A) (adsther %W%@@"bﬁ%@éﬁeu?ﬁ"&nﬂmmn@ﬂ uysigiagically

sal thenctienaldedvatjessi c bases such as di cycl ohexyl am ne
and N- et hyl - D- gl ucam ne.  Advant ageously, preferred

of the I nvention such as
W{é{@e %"[‘( .Yf'&b?l%ﬂuv functional derivative” is meant a chemical derivative of a

@cymmty Io& forrfuden Yi) mmnmmmmwmwmwm»am
yet %Bouﬁ’d SEfO&ﬁwaﬂ(;p&y m?fr&?-mrpﬁeefb? bein fo%nJ& %J&& thereto.
t he for tﬁ% stalllne sa o:qhyéq%e sel ec
. f 1 ofFEAISlocRe pisern Tmamion. sraavisg iy UEeHpEA, derivatives
L bel de cularly preferred sal ts 9 WD 2004/ 037773
PCT/ EP2003/ 012035 i ncl ude benzenesul f onat e

1ge{ %ﬁ"%&'lﬁ ;uch as tﬂ?ﬁe@ -t ol ueﬂiezﬁléa?nat eE it both organic and

4- bnmmmm@afeso Phareacelticile aochjitatie acid addition Baitstndued those

napiinkdl f#&H - I%d%%ﬁrﬁnﬂ%&omssul;haﬁmaélﬁ?C%|1 C%Hs}éhonc. lactic,
unds o

acce tabl e esfﬂgrs of ormu d

(5 FphesieRs Bdptemic SuPARpit, suooini, oxalc,

C14falﬂRI$q. reaisic, malycl @Marmal kadpartiqr exaloacetiad d methasgsulphonic,
2%5 é’!ﬁ;zrbéetﬂﬁﬁeﬂg 2?‘?¥1ﬁphoﬁl@ e(;d? ?é;!ﬁ@?lg gloﬂlgné‘sglﬁgﬂrﬂllkcg n‘-lo)ueffi'&gmhomc

de(;J}r)n@e sgfﬁg' Ex#ﬁ’@'“?ﬂﬁ&?ﬂswﬂ%ﬂ - ‘&éﬁ%’cr eadout

f r drphenylbepzdnesulphanie, napbthaléresylphinici dr maphthalenedisulphonic), salicylic,

b etgmta’tﬂr GIOSINRE %Iar%&l&ﬁc Qinnaiﬁi%b Etﬁ%ﬁﬁte&i %g‘g%@’? I dr %&H@ﬁ@mﬂ

ceI as descr

e
pres ern en?'?‘b?‘?‘ya? s ga'ﬂ aRHastiied  cipparaiRy fngjudipg, %?W nnd 4-
23 0 mﬂmrcumrnm agd), mmx olaig, nhphthejo ltydoxgephtbdic fartekaniple 1- or 3-

O POk Eiahthol) aPIGRBRK AP iR BB R, SAER Yo,
e i %Eafgw”%%%fa%e’n@ta%nvzﬁeorg-phwemc

su Wemawwfm smhtfh%banmedamﬂn) dng isethjonizaacilsi Plahhmeutinuy
f Okcoapiasle Bade!sYitsARbNIAB amiroAiln QBis, ATk nRdidi ?{‘ts%ﬂ YRS oPdodium

th enti o | so . exhibit relat]vel ow absorption
nEnd SOV RenC fing ot Tosta ol i 1, s o spickapyen Sranapism and
_ c o?ﬁﬂé withiorgarmic bases sugly asdicyoinhexyl@mineiand Npadthyy-Dighicamide.d
for adm nistration by inhalation, a
Advantageously, preferred compounds of the invention such as 4-{(1R)-2-[(6-{4-[3~
(cyclopentyisuifonyl)phenyllbutoxy}hexyl)amino}-1-hydroxysthyi}-2-
35  (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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certain proportion of the dose, which can be as nuch

as 80% my be swall owed by the patient, with the
potential for unwanted system c effects. Low oral
absorption is therefore 20 a desirable property for
conpounds of the invention. Conpounds of formula (I)
and wd #d4376s t hei r pharmaceuti cal | y accept ablreT&pdobsmizoss
sol vates, and physiologically functional derivatives

hav gnciiae bér&eﬁdaafoaste REvhREs Suchagl trterpaamwoﬁste neloiudiesationate,

' ;82%:0&' S“%'%?‘-‘@%%‘ég *%gﬁ%hg%}ﬁ\é&fog FT O%-?H%ﬁ?ﬁgﬁ&[ﬁonate and

di s@ay@l@leage@eﬁm@eam th reversibl e airways
obstruction such as asthma, chronic obstructive

B o PRAReYaultalf B3SRatie Sl oltie S BB for 11898 may have 2

respl rato
and hydspot gr?twsn\feampy %aém angh, %’é‘z%e alikyl.cor gming peidhpglers
i ncluding seasonal and allergic rhinitis). 30 O her
congditig el reat u eqRt ure "
Iabgﬁr rgﬂne}yégy o'h cgﬁmg’:eosﬁ‘%vgp %@grat ﬂfaln‘]l'i @ H'E selecuve Pz

dis equa@ogagonm b3 ﬁemqr@trtgﬁed wsingdunglienal g5 denarian seee reaﬁ‘an from
pr obdlfiféstrdnsTectedwith hufhbs Bals-8drdnoré28jtors, dr aidMmbiENEy derived from these

in

gas s ¥4 a%%&ﬁ? Wﬁds%ﬁu&u@i&% Ptsug\%gﬁdn%isg% the

2oomtmvmmﬁ Homg Olysgtion pOeffect With: FPKS ?T@?ty° gcfign.  Furthermore,

Pr eeRin dotig6Unids Rdve RhewH dﬂﬁap@vémmheﬁbuﬁ@mdxhe animal models relative

ro XIS or .t r at LK .

P s o dottd Foei brcpcncionds. A4 6@, EfEBlyics 9t Trthton
1§| Zmgylbepilitplie éppma-da&gamrziqhaﬁos' Preterrecheaepoundsiof the invention also

c ??%{b&%la%ﬂi IBivSéb&&bf tic Nin Ghe Fatt ethli SdMihidtration. Whilst the

errective, a Of a CO n I r

or | SR i ivenilin e, SRR iterled ' ik 6 ipHelaén. 2

phyesitaingeipodipn ¢f thadnse. whichican be by auh/as Qoﬂﬁerr@mbe swﬁlwed by the

parﬁdh&ﬁt' v t?éh &ﬂerﬂél@&%fiﬁadtéa\@ﬂ&rhﬁ %ffamt wtod%fSal aﬁde\ﬁhorﬁd s therefore

I e a or nment Oor a dl sease
ss%‘g g?bedprﬁ?ﬂ M?%imgwéms obstruction such

as asthma, chronic obstructive pul nonary di sease

(O(mpotundsftﬁ Rirh@é OF shdl(laRAd heF ﬁf&rhibﬁt utiRallyeSatable salts, solvates,

respi [

or g PV ichicd sl Bt Bt vse"f‘?t%%@@%&n% Al woament of

pr cqugql Zanditions far wbish reesalectife B-asdrenniepeptor Bgonil riglindicatad. Such
255 €l BRdifs Findil e PigABEs UER oA With .émzﬂ@%nn@sys SHNGBST sV as

a1 1EPgPC AN apiele RN AERRIOUI B, Toak and ynesy

comrmtm smptmeme) respieatin frags defection aod uppey respiratery itaglyisease

( & (&lg. rRBd, ifeiuingsqi8sal rd alldngiGFribispn) Or nuscl e
wasting disease. 15 In the alternatlve there is also

provi ded a conpound of formula (1) or (fa) or a
30p h £thes cendiitionsatich raey be treated incldel prematusp tabous, depiession, congestive
Phy:girblafge, s bidedstd\8lgl MilsMmaildy, lavetit, pBorlali; bRDproliferative skin
diseases), conditions where lowering peplic acldity is desirable (e.g. peptic and gastric

viceration) and muscle wasting disease.
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for use in nedical therapy, particularly, for use in
the prophylaxis or treatnent of a clinical condition
In a mammal, such as a human, for which a selective
radrenoreceptor agonist 1is indicated. In particular,
there is provided a conpound of fornmula (1) or (la) or

a ZQ&P@;ﬂ%euti cally acceptable salt, solvapeye®hoswi2os
physi ol ogically functional derivative thereof for the

rpreoer . ?ﬁge'ﬁ' tﬁi?/va S lt‘ obstr C.t &Oﬁhgﬁgﬁ@;ﬁégeiﬂ*ﬁﬁgggr wamnt ofa
Ver.si | I) . u |

chr ocrl{f%'gal? 6bs {% W taly AT S A\ PuBA g%éﬁ'@"’é ﬁéfﬁ‘"e Pr-adrencreceptor
r es pAgraistdy dicatedawhichi cefnpises administratiopefia therapeidcalyffyctive amount
tr agif a dbrﬁ;ﬁﬂﬁ@?f férgh?la (If %H(fa{"kﬁraopﬁ&ﬂﬁr | géutigtrui? B&cBpthisie £t N6l Cor
PRl Himey ST Recnts theS, i setictla, e gresept invapton provides
phy kel Hmetbed forihe praptyiags of tredisrentaf aidisease esocieted il revdrsible

pr lorahwéyab'bﬁnﬂﬁontsuaﬁ{s@&ﬁh?.%fgmﬁic eugnaaa buimRAFd 'iéahsm(ctopo),

se [ ure | apour epression congest] ve

h ea?%"?%?’? Er%g?nf’s i “%5’8%‘3@"’(‘??‘ 1sea |"bﬂ%ﬁ'ﬁ°6r‘%’,°°‘ the

al | eregent invendign prayides suchraomethast forfthe prophylaxis i treatriiestd 8 efinjeal

100 N doridition Seleckladion preViflré RBouP ABhresioRCédnhdstivel Hoal Riirs akh €

G i Ce tri cerati Ol L. -
s e o i35 i, o RHE TR PPUH i Epases). concions
pr oVeIe lowering ReRtc askityds desirphiaied. peptic andaaklbc yiteration) of fracle
or wastipfdiseme.cuti cally acceptable salt, solvate, or

physi ol ogi cally functional derivative thereof 1In the
manuf acture of a medi canent for the prophylaxis or

15 1 '2dhaAlemative dhere jsialse Aroviderhaieamneund of Earmyli{ixas (ia) or a

sel pratrhaceuticAR-adcHpable BSIG SiNaty, oﬁﬂﬁﬁc’b&&gﬁcanﬁfuhdad%av drvslive Hareof

i iated wit i bl -
o P of R AR 19 L My R o bono i
obstongitan iy a mammakeneh By a Himana e wiidGPBlectiveciatineaareneptor agonist

t r aginditatbE Gh p&ricuidl, thpd broliB&dd nd di foirhdia @ F AR a
SIS gkt s ol

r'ther .

aspect , 3 B8R func 4liyg thereof

( 1d9r toa prephylgris priteatment of o disease @esspiatetd With eswdrsible gickayat e,

?L opbtyistionl su¢r asdsthyhaf &l%k!oﬁfﬁkﬁvtdg?lh%ﬁérk YiSedsh Rfcﬁ'-rﬁ), redpitatory
E&a? | nen or e I o axl s, or

tr Z‘gt&ﬁfgnt 0 c %ﬁ%@?%%‘o‘ﬂ af 'eegpgﬁ'p%fﬁ provided a

pr SARPNE of farwla (1) oriia) preasphiaaracewioaly @asteptable Balk salvate, or

25f aiphysiolgicallyifinctdnarREREve thorSof f&-ﬁe"&%ﬁm & tréatmdhtioEs Sinfeal
n
n

30

ploky e . % & atmér |
P S5t Setocd o i 50 Aoyt S dion, sy et il s
( edigeaspisg. infiammaternAllerdie. pgbriatic, and proffferativd skin diséases), conditions
Vawhéra BwelhgRpEEacidity 18 d@difﬁﬁl@(e.g?fn?pﬁc aRIGRRHE dlc&ﬁﬁoﬁﬁr%ﬂs%

(I%&F‘ Q,L&eor a pharmaceutically acceptabl e sa
SO vat% or physiologically functional derivative

thereof which Is required to achieve a
The present invention also provides the use of a compound of formula (I) 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 dlinical condition
for which a selective Bradrenoreceptor agonist Is indicated, for example a disease
associated with reversible airways obstruction such as asthma, chronic obstructive

pulmonary disease {(COPD), respiratory tract infection or upper respiratory fract disease.
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t herapeutic effect wll, of course, vary with the

particul ar conpound, the route of admnistration, the
subj ect under treatnent, and the particul ar disorder

or di sease being treated. The compounds of the

i nvention may be adm nistered by Inhalation at a dose

of vid poa@r@P05ny to 10mg, preferably 0. 005Mmpci@p2003/012035
0.5ny. eg. 0.05ng to 0.5ngy. The dose 15 range for

adul in humms aspede terealsl proligednal cARPOTHD of tf@mluﬁfTU) REI(la) or a

day -

pr ef er r rﬁ’%%ﬂtbg Bgl]’ gmatg.\m]qh%%l ly poss ?énv?hve thereof
t he 'e ctgqe of § qugfpa&ne(lt r ¢ piophyjaxig er tgeatment of a clinical condition
pharaﬂacwmddnwturahbamt&hieesmﬁbdngeﬁod Naaitdallufe] skin diseases (e.g.

PEY ShifdhiAtitons él%lafcu 'b%rla@tp aénddglrolﬁgrgé\}e slbr[ %5&.%& t&ngfons where

adm ni st er ed {')F fese

o9 H%Pé‘eaw'w deﬁ'abm? 4t Rep anA@eﬁsmmmhyn) apg) pwiscle wasting
prestmasel nvention further provides a pharmaceuti cal
formul ation conprising a conpound of formula (1) or
(la),or a rmaceutical ly acceptable salt, solvate,
or “THS EBuE g1 B ZPTRPrt, ACerah ca ) 9 phpETdhicalyaccapiae salt
¥ pisalvate oe physildgicslly fotigriah ibréivativé Sthereaf rwhich 18 required to achieve a
exciyitripRitic et Wl loPRalrke! VARCWIRH Pﬁ'ﬂ&ﬁap%mpouqql the. route of

b AN NRRD) PS  Fe
a pertedraherpinpaunisof decmenticnl neaytel administereddiydghatation at a dose of
phy%ﬁlm&ﬂb to¥1ofng fé@w'odséﬁﬁ\(ﬁbr\@ é&@bﬁﬁémoéﬁ% THedose

or _ora

%orrml a&o ons hncl U E%’EF

ar SNPR oL adpl W‘fﬂﬁl'ﬁ@e EG?%%BQ?@’“QI‘NP%@PMW and preferably
| nt HQMbUMWerdaytmwsﬁbueblmwmgmoémgll cul ar),

[ nhal ation (including fine particle dusts or msts

be e ans of various types of
rret er %eg%xﬁo?ggbg‘? Z‘gaﬁ? é""’gg °gsf87'§"a &?eﬁrup?)sg)r/g Rprmaceutically
i nsefceptatiesalt) solvatecer physitlagicallyfinctidnal derietivedithangofde beradministered
2bucaigre, It & phifdritdd 19 preBEH it bi'h pRERAeRtchl BrFiialerSt r at i on

al though the nost suitable route may 35 depend upon
for exanple the condition and disorder of the
recﬁ*ci?Pféﬂ9|Y-Tﬂf@ frtesent | inventions furnracy ptmrldeera eilainyzodw:zl formulation

Pr emphidty & tommpéund 4P Sl 1‘7(9 gr&eedabne salt,

S e etk réﬁanﬁ? O w—

2§ noauigeorexadplent.apd oftiobally nug orgnorehather Shetapedicinggadiedisent
into association with the carrier \Nhl ch constltutes

on ceessor edi ent s. raI t

© o eftinefi e TSR oaradif Sieafit' ompgind o Train e 19 or
br mhgmeeuhm eccopabinsalt sotyatet di ghysiplogically Fungtianali derivative théveof.
l'iquid carriers or finely d|V|ded SO|Id carriers or 5

N e g T

B ningadamsal. dntamysoular, f iplravenqus mninﬂwﬁmbt)l mm kiecluding fine
pr paredd ktsasr mishs %fcﬁtn%ylbﬁldeﬁerﬁﬂééb AibahPEINVAHES tyed TP flefered
or d&@%@&&sm&s‘&& r}begll.dlrs”erg %r i%sﬁfra?ors trgéta anc? %pical (including dermal,

buccal, sublingual and intraccular) administration aithough the most suitable route may

35 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



amount of the active ingredient; as a powder or

granul es; as a solution or a suspension in 10 an

aqueous liquid or a non-aqueous |iquid; or as an

oil-In-water liquid enmulsion or a water- in-oil liquid

emul sion. The active ingredient my al so be presented

as wozoMosr7el ectuary or paste. A tabl et nmapcCherae@eoss
by conpression or noul ding, optionally with one or

gDr EnetREEWEIHNYwn Thihd M10SIPHArMAEYS Al Gestade heade thabtep bEbringing the
e

act 28 Sl QEDLRR i orlrSiich BafuEB G Socd ey
powigredignts.gingengraldhe fergtu!a&wmareypr?ﬁa@d’v upifqrmly and, I"H'H%‘P'Y bringing
| u b IntcCassbciation e tackilie lingestient withtliguid @arrierg or Snelyl divided aolid cagiers or

pégﬁ B i) # nmg)bfha%ng hﬁ%ﬁm&é Rhethe adtida Jpﬁm.l;%gr? by

I'ng 1n"a suit ne a mxture
povvdered compound noi stened with an inert liquid
di | Bermiulatiohls ef thé fresdntinvantiorguitabizrfer dral atieinisPation atap tle presented as

SCOBEetd Hind Blon4e. Jaluild] Blchéls S0 1dbfets Goch Hlalifog S PHElérmines

contr the actlve | ?re I ent her el n.

For AUt ¢ dhrsactivsingredianl @s p Rpwder o g9 RS ulion.qr @ guspension in
14 quaagseaus diquidor-aago-aquesusliqeid; dr as an cil-ie-ebieokmuitdeaimulsioo nsa water-
Whi gl iR &AM, e Bltive geddRiay 41 HeGrébented as a bolus, electuary

bacteriostats and solutes 25 mhlch render. the
f or ?hPPPi on Isotonic with the blood of the Intended
reci pient; and aqueous and non- aqueous sterile

sgls,%%gﬁﬁ ng w?rﬁﬁh The f%burfﬁﬁoatl 0 Mwﬂ%ﬁﬁnﬁ&%msw
14 1 GRPertRy SEMprosie) FHein BSLDS BB B aPRVrorng 1.2 RifRb machine
s e dheactivenipgrediens ineanickeviowing form suthias p powdes ibogranliidsnopdionally mixed
f I 8thCa I‘i’a{nlhérd 'Ub"&\‘pg@g Hlﬁ@lﬁ)e luffagﬁ-! gt 'sg’rgbf% ,eég"}w érn&s;%&w agent.

o MR el P s ronidd 3 il st e, o the
pr i Powdered campourdrhaistered stk anipert Hquec!iueoh 'Ersltahtlets)my optiondlly be

@U%&Bébn%&em&%&rf&ﬁﬁfaﬁgﬁﬁmpﬁﬂﬁé blo® oPQNHEICE release of the
a H es and t!}g\bl ets of the kind previously
Wder conposi tions for topical

deI|very to the l ung by inhalation may, for exanple,
35 #eenmaruaeerat} IQﬁreh{é(;n? %Erlinfﬁiss?ﬁ?ﬁﬂﬁ&&@r%&ge&doﬁomus sterile
" R SPBR, M, e G g ofiats; ufi. Hiperioptas, pnd soiutes
25| naich | render. mepmmwmum«:f withntihie chidadnef the Intended recipient; and
20%&35%31086%5&%2&&% Sudpgdhdions vﬂﬂ'ﬁ |iﬂdlbd8 Qurgpéﬁdihgfhgenls and
%%?qlrgn agenis. [ 'lﬂgﬁl al n Of tg?e n@e&' rin umft-dose or multi-dose
( c sontainsrg, firlexample ssaled prwmlessmb Yialsnans) maybehstered imapfreeze-dried
di (lfliglgt{i’%ﬁ)/conﬂﬂéiﬁﬁé@hr@% ly(tRadditeh bPRE s@:l"ileglfqélé(i: gﬁ.err, {dP Example
0 R TG e IR S 055 ToteysToneriE OSspriciiors
of and suspensions may be prepared from sterile powders, granules and tablets of the kind

— previously described. ' |

Dry powder compositions for topical delivery to the iung by inhalation may, for example,
35 Dbe presented in capsules and cartridges of for example gelatine, or blisters of for example
laminated aluminium foll, for use in an inhaler or insufflator. Powder blend formulations
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formula (1) or (la) optionally in conbination with
anot her therapeutically active ingredient.

Al ternatively, the conpound of the invention nay be
presented w thout excipients. Packaging of the
formul ati on may be suitable for unit dose or

mul Yo ARRs-sel i very. In the case of nulti-deggrpr003012035
dellvery the forrmulation can be pre-nmetered (eg as In

o ok K ke P g

25 z&i%lsaawdm%ﬁgaawe uza%%@ o poly-
4, 7 $&ccharides (ed., 1alobe é5starcty), U8hof Risidse ishefedpd»cl osur es of
whi ch are hereby incorporated by reference) or

rretered in use r&@g as in Turbuhal er, see EP 69715 or
Pn Eath Pespe s saridee mrAYeRnerally qoalainbaiwent €0igr0mg obibe comppund of

t heforhala I(lpart(ragaepﬂaﬁalw @mbationiwith @ahgthér tiepapecticaltyasdtivayingredient.

f
rRit ﬁ{'ﬁh‘* cs*éeZ BHpSHR fo Hueft %"tég G BBkl Slinde excperts.
the-fopmulation, agy be, syitable, for upjt %gw@ﬁ'yse delivery. In the
| n cwsp@rr ranilmdod&y!elm{yaherwﬂ)lahoﬂ' tan bbiped<metered (dyas drt Diskus, see

196%56%2"49% 'L&E%Ffana Fl!o?”@é‘:}z%sét 55804 1 513566 TEnha @@%%45 or

heet f d al
e lkhanh cd SELIZL00e 2P e E1GpaRR, DB et N 478,054,
Sead,8th,730 '&:035,237 | the diediosores af whichr axb ihbrebyolhcarponated byereference) or
eacnlﬂe{ét%gtlrﬂt& @%EQYH AGudraRf, §bd Eﬁ%g’f@&lsﬁmeedeages descnbed in US

for ation cohtaining a conpound orrrula 5%
(1 Sratonie, Na 6321742 i irosrgs i are Bereby perpoce by refersnce).
15 heArs examplei of asuinf-dose denideyis fRotahale ped GBIR964a96 iU Batant No.

rol 13?31338 the dgﬁ%‘%ﬁ% &Wﬁidba%%resﬁﬁ%p&hth& b HiefrgﬁcaP' 'Vhe Diskus

have | eadi ortiaons not sealed
ARl fitn ComprBas on SOTBeB AP ORE i f BAS St LH S 5 ualty
pordﬂremsebsspamclsﬂlangdtsdehgtroamba 3id tshesdt chdrmetically \biuhpkelahly sealed
base atrq]d I%‘?%"epigﬂe]?g@ gﬁ%ﬁgﬁlﬁﬁmg %&aiﬁ&% ol e o hﬁalabte
200 ol foBeiog # BBt AP AL) E LD e TR CrRDed 1
sh eRreferablm. the sttipia guﬁd@hﬂm ﬂdtxib(h to be woand ifito anil. Thie tid Bheehahd base
gfal ery to the I b nha on LRI b or fts’Emtl ﬁéndat
Y W 7ha |
 F oot el the saig &@Qﬁg 5'6 Pﬁpwﬂg loe, SRGag, 1 govioding
ae muEn$. sAlste prefepatiydihé hermetic3@albetwesn the bask anddilt sheetsiaxtendssover
25a Ww 'ﬂﬂﬁee'l'ﬂél;lﬁ!l Qfeet iyt %FfeESIyngepeﬁlfeg%&Uh&ns A ?gtelegheet in a
{tﬂﬁ’ 'ﬁ%ﬁ"b‘gﬂ @@‘%’?d["gé'f”ﬂgg{% ion or a
soI ut i on and generally contain the corrpound of formula

( | JspRly coinpdsitioRs rdPrﬂaJiclanéwery @&(HBIIM byPidhiltich ndydb8¥ample be

g%'gﬁ'ﬁilcall acts?loéﬁ nrele andaswtalglemm
l]a +85; 3¢ ons, | off as aeros elivi m
30hy gresgEissdcRck s isuGhray a:tmbbledfcbwnhﬂlm withnthe userpfxa suitable liquefied
t hﬁ fant. %rd%@lr&:hﬁbglﬂ%ﬁé Yuitpie! ?&fﬁhﬂﬁﬁdﬁ%ﬁ@@%ﬂ\er @-stspension or a
dlc‘ﬂ rodi fl uoranet hane, trichlo Pguoronﬁ)t rzg)oh v in

di &Y Po?”gt pepeally, sepainn i ccompe plionally
1, mombirmtwrewmanomo@amwm adtive ingregieqt isldlﬂeqvmﬁt propelant such
14as a fluorocarbon or hydrogen-containing chiorofluorocarbon or mixiures thereof,
35 particularly hydrofluoroalkanes, e.g. dichlorodiflucromethane, trichlorofluoromethane,
dichlorotetra-fluorcethane, especially 1,1,1,2-tetrafluorgethane, 1,1,1,2,3,3,3-heptafluoro-
14



O

WO 20041037773 PCT/ EP2003/ 012035 n-propane or a

m xture thereof. Carbon di oxi de or other suitable gas
may al so be used as propellant. The aerosol
conposition nmay be excipient free or may optionally
contain additional fornulation excipients well known
In t\hezoa#@-,ﬁych as surfactants eg ol eic aci dp@&mmuwoums
| ecithi n and cosol vents eg ethanol. Pressurised

o AR M AR Sl fy o
val p@polany Tk, dprast RGN ek, 1 Pl o i, s, pptnaly contan
act edditonal fomoviative exagiartts wellkpowrhip thece. su%ajiu sgdantantssegfalgic adid or
admeBithinl dnd cbsdre MY of mababreesungaﬁmtahohs ml\géné%ally be retained in a

{ { {] t
SP#n%ka?egtaF’Z‘%wﬁwa cBE POTEEe ‘eE g eleaage ond fed
1- 1ipangetustorpipMided witipa mogthpie®ar t i cl es haV| ng a size
above 20m are general ly too | arge when inhaled to

h . h hi h i cl .
<1 SRR T Y By g TR V£ 8l o e e
pr orhiimer pagigle bize fof inkalaticnlntodble !hrgncbiemﬁn iscusedlly hedQurs, pegferably

10Y 515,60 PakieRl hivihg aHi@ 9&5'26;9#&9‘(95@5" R0 14F5Y/ Wi inhaled to reach
sep rated out 'E‘Y?Fg assification Or sieéevin

pr oPe g, el plzsashe earirier of i Acive pgrerient =s
an peocdvceyd ma)t beshaelnedaeed ycomeationa meap,d ep\by ahicrorésaiora The/desired
1\l il 6 a skt St Pltedify ko wi

reater ed canent thin resent
o t?h \W{@n S RABHERL3 Eh B lacing 1 SoRyEd ahper, e BorEe size
15 y mf malekgipimwﬂilbesmm greaenthanl theinhalesitroedicamentmithie the present

rm rn%reﬁ!hﬁ rwﬁém'&&xdp@ﬁi .Qraaomm.u GbiSay B& bﬂeséaaasqnwed%&&sef
Om and not | ess 15% w | | ﬁ%a MVD. of

| es
t hd’ﬂ‘em W|W@3%£§Eﬁ°%apq% Yf‘&i?a‘ﬁeﬂ D S{FC:R01 a9f ot less
aq WemUS%all I8 aMMEsfless ¥ahitsines Wi th the addition of
agents such as thickening agents, buffer salts or acid
or alkali to adjust the pH, isotonicity adjustin .
20, g dniragasg} SRIRYS| Mgy be) famnulatods with nvaoys Pbﬂmﬂﬂﬁ'a?l&t‘feaﬁlgﬁwm the
ne hd&iﬁnlwﬁgdﬁ&)subﬁasfmh@hmwmr salts Graigid @tisikaliedadjisethe pH,

nts such as acid or
al ?(%tl Sﬁ?“@dag&féts [ sot O%I city adjusting agents-or

- CI) antl m crobials. They may be sterilised by
f i Isbiutidns ton inbalatiod dy hetgiation sy e formolated Gdth e aqueasscvehielel witisthe
254 Q&’cﬂloﬁtn? ehé s@&%gliglgorfu&fl, I&nﬁoM&tE E@ﬁéﬂﬁ%agentsw

admnlsr I on M esent e
gh apciae, o

¢ hanticiatial. ey ey be derliead by Alralon o e

PO preedrinydl a8 dogistedie prodéatr mul at i ons for topi cal
adm nistration in the nouth, for exanple buccally or

subl i n‘%ual ly, include | ozengpes conpr i SI ng the active

i nGerBYRlnns farrectal admipistiion max psliony with the usual

" 30 aceanieds such bs eqpas buttehor palpethytsnsiglytdl.e s corrprl sing the

active ingredient In a basis such as 35 gelatin and

glr\_(cerl N Or Sucrose an acaci a. )
rmulations for topical administration in the mouth, for example buccally or sublingually,

include lozenges comprising the active ingredient in a flavoured basls such as sucrose
and acacia or fragacanth, and pastilles comprising the active ingredient in a basis such as
35 gelatin and glycerin or sucrose an acacia.
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15 WO 2004/ 037773 PCT/ EP2003/ 012035 Preferred unit
dosage fornul ati ons are those containing an effective
dose, as hereinbefore recited, or an appropriate
fraction thereof, of the active ingredient 5 It should
be understood that in addition to the ingredients

par Wokddadsis mentioned above, the fornul ati eagmmhoesnizess
this invention may include other agents conventi onal

in the art having regard to the type of fornulation
'nnguestl on, for exanple those suitable for or

refester oWty dosage fomadiaions ereJbRse i PRYtIGN AR 9@6‘"%8“9 as
C 0hereinbisora reditgalerramaprogriatediaction thersch bf theactieeiogredientg t o
the invention may be used in conbination with or
include one or nore other therapeutic

b S IC wersteos et B o119 SRR PR Bl @Shtonsd above,
ant the iwinulationg btthia geerition (M intibdaibtber|agenscaiitentidvia) in e abhaving

or Myard" 8CHROHe G oRRREHOR li quegub.erfo%xﬁﬁbﬁeems%amw for oral

agonlsts antiinfective agents (e.g. antibiotics,
ant Mmipisiatgn Wr'"ﬂ'ﬁf?'ﬁwgﬁrg F¥%.  The invention thus

pr ovi des |n a further aspect 15 a conbi nation
16 O"PHd irpsunds & PraAdetital f‘d&hﬁl&loﬁs &dcbrd@f t?the invention may be used

h I bl I
phy® %@%ﬂé@Wﬁ i PR rom. ey erapgutk Bl for ampla palected
wi tfronpandi-eflammatosy agenthaanticholinergiccagents (artipulartytamib, Mg dhivg or Ms
f Or o SaptPhRagdRisf.C bifer i 3Meidled ageﬁné@nmmeﬁv@%aﬁts (e.0.

Piot
for exampl e corticosterold or an
 ANEPIBeP ABTNTA). O ATHISIaTRGR. 1 Tivabon A\ AEViiess By aurther aspoct.
18 ganearbhination eonprising @ cbmpaind g formfie (lgor aphambcegtiaatly acceptable

?2%?%%??%%’”&%“%@”?“*‘% oo 3502 ML R 2 more
Sithep theppputica) V?ﬁg ?5%&%1’ gxag%? se%g{gﬁ\fygrpg aptHnﬁanzma?ory agent

ph)(&:r axagple al Icyrtidosteid onah NSAID) aini astichdimsrgiofagent, another -

t ' ot d

o oyl ROy G o g v
2 o raptinistaming s °é'°? REs ePmbiyations Somprisingea 8‘?’“‘1"!1!25’ fpmpla (') ora

t hepha'pauammlljaganptable 25it, Isbivate Io+ plh;eioldgweaﬂy tfunctionpledesivative thereof

SKiddefiidr i &Hg Z;ﬁ@ aérfar t ?’D@wﬁ'hbltor
therapeutlc |ng | ent |nt e ormo
s alPreferred gogbinationsre those °3Fﬁ”ﬂé’ r@peyfic agents.

acid addition salts), or prodrugs, or as esters (e.g

25' WS B odr L&£o%)skméH i a?ﬂhéiaﬁeg%lé iate rlﬁéj&ﬁél‘ei;ﬁerapeuﬂc

F‘-‘é’lmset eact|V|eny and/ or 'ﬂe‘?
phgrg iept(s) My be rand ia thefor of sgits, (&g a5 Fﬁsa’?ffa"%"r?esa"was
theudtpdmtton Galish or prddregﬁ; or dstesmﬂ(bgkiewet@hyl eatems), dr bBssolvates (e.g.

%Ogaé%? Pﬁ irhigd g"e i puré‘g% ok IE% OE phyditae HabileRistiE Yo.g.

o E9TH) PR remPgut et nﬁ{u{e?a@ Ses o0 ot whefe qEpraprse, tho

30 NSthkeiapeutiSingtediehte may be¢ tised rsdptically pge fonch nay be used in
conmbi nation with the conpounds of the invention are

‘those oral and inhal ed cortl costeroj ds, and, thej
pr uﬂaplagg ntidpflasmatony, agents | include oouﬁoostero?ds and NSAIIBs. Sultable
corticosterolds 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-
3% [Inflammatory activity. Examples include methy! prednisolone, prednisolone,

dexamethasone, fluticasone propionate, 6a,9a-diﬂuoro-17a—{(2-furany|earbonyl)oxy]—11B—
16



35 Inflammatory activity. Exanples include nethyl
predni sol one, predni sol one, dexanethasone,

fluti casone propionate,

6a, ga-di fl uoro-17a{(2-furanyl carbonyl)oxy)-11(i- 16 WD
2004/ 037773 PCT/ EP2003/.012035

hy dmmagesbbararet hyl - 3oxo- andr ost a- 1, 4- di ene- 1 p8TEP:B®1103S
ioic acid S-fluoronethyl ester,

6a %?dréilyﬁb&l-%ihyllal&olk}ﬁ%&é-x ﬂd@aﬁﬁi&‘m cnabenuabe@m Mester,

oxy- androsta-1, 4-di ene-173- carbothi oi c aci
s ( SBRe R Rrmdioxy-Tfosmetid 3prg-17 @é‘tfgﬁw"ﬂaéﬁu%&@f‘ﬁ rddaiipge-17e-
est esrbotfigic geid tS@-oxd-tetrahyooHfuram8Sylpedtery benloniethasone esters (e.g. the

17, 33pRhiBkP! A&t & eﬂeef&r 21%%59&& d@sted)] Wiksdhtéle furisolide,

Ot ASHNE esters ate este

£r i TRTPRENG nesteR dednit 'g?e f“"?%? | %5158 'E’T‘%jeaé’ﬁtﬂmﬁee rofleponide,
but rixlessoide, ptixquord parpionatdIRRRIMESU :Landa&'ﬂ-1$l' B@®smred corticosteroids
Pr ef,alde ﬁutfoQéotnh C&ﬁﬁd&ﬁé‘ de%,ga-dﬂ'f&wq%-ial«dﬂ&y%é PHafyl-17a-[(4-methyl-

pr op! onat e,

p- hy&%@'ﬁfﬁaw)ﬁw-@m@m@%ﬂm&ﬁwmomm acid S
1, 3fdorinkt®l @s&rcaﬁd)oswéa-mm}aﬁuqmmﬂu@abaynaxm 1fi-18aenyl 160-

BRI e . Gl ORGP S s, o
( ( 2preferabiny 1 GeuSoatifipbrpatTy-{(2-ftdlogrionyhiouylt B@-hjdroxy-16a-methyl-3-oxo-

?FL%*%%‘%@%’E?’?%P@%MW augotn ofe add S

6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] - 11
p- hSuitatsi WSARR- inghide \Hodit® Xoromoglycate, nedocromil sodium, phosphodiesterase

00558 s 457G P s 5 A BEROFORE e,
kPR Sriasansi, MG o lpSKauiens YTEsi OB s, Uypiase and
[ nmldsiasm rishititorsq bethi2e infenn lahtagonisBDarld laddriokihé oeceplor agonists or

R brrae G| tkiAn %%”ea%é"‘“fh‘éﬁ*@&“ R TR o feokine

t r yAptagenists) qejinhilaitogssqf sytekine, RARNQERoRior agonists
20N tiwp/as issiingtetd (. AR NG hﬁgodt@peammwlasttﬁe Suphate or the free

ant

e bl v B SRR ol r Yo e

I nhi bitors of cytoki ne synthesis. Suitable other p2

adroF partias? friterestagasei of the coMpdumd |ofi tbamusia (I)it (&) @ cofribingtionasith a
t hgnﬁaﬂﬁe%@k.% 4 f@iﬁﬁﬁoﬁﬂmr & m@%ﬁgﬁﬁg'msﬁ the PDE4-

ase), e fumara

25 o seRciF ol OB KLl PTeetof g sANPE mey B9 ayfcomegand tht s knonn
patct ihiaibit thé PDEY efifyfe or whitisie ddboverad ¢ adlas | IRDEA finhibiiorTandawhich

{ PRSPl 68 T S8 Vel i ERRF RARLE S 66 BER reray
PD@we"zaa F@Eéc Geperally itHig prefegrd to yeera fPDE4Inhibflos which s an #sg ratio
t hef abRue o Yredily abeodiiflé the IpUadth IRDE4 Gatdiylio Yeimtwehich binds

30! ”F&i%&tﬂ% ﬁfﬁqrﬁf 6 B M%%I?%rlrtge gskrﬁ%’u Qs Foflprafi with a
"i niwVEfiniy, Sor WSP"'B‘Eﬁ?ﬁSWEIg'SW@h‘h? AW F?ta !S‘fcﬁg? whighids & and
of S rdtipraR i skl affinityls deminiinatal thDREwy amtye bladhhg/snet(LPﬂE 4) and

pffﬁ&%sﬁgﬁ@ gﬁé&mﬁ’%‘w@%ﬁs Aﬁa

Rgl‘ eat er as re

¢ hbe Bystiaricl Birgios s GPRE M T G HE ALquiylcanl

35 the term "hPDE4" which is used to denote human PDE4.
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9

30 rolipramwith a high affinity divided by the I C50
for the formwhich binds rolipramwith a |ow

affinity. For the purposes of this disclosure, the

CAWVP catalytic site which binds Rand S rolipramwth
a lowaffinity is denomnated the |low affinity"

bi navonyosostres (LPDE 4) and the other form of RCHIEB2003/012035
catal ytic site which binds rolipramvvith a high
affinity I's denonminated the "high afflnlty bi ndi ng

Si te, Thi S n

St u&@@'@ﬁ f?) de r{?rﬁ eER rﬂﬁﬁgﬁ J?:?\M‘iﬂ bs 6’4ten?%935428 which Is

dendi@magaagnhepeiedn full7by\rsferensa as3thouah setuiborging §e06/s8 PCT

A medppkdticnOO 0676 £599¥on e ghothiebdis criptibn afsait assapt out in US
tent 5,998,428 which Is incorporated herein in full

by reference as though set out herein. See al so PCT

app! Tihe Hrefesred RO EIONHRIGG ! 1ise inothisipontins, will be t1ose, Comppupds which
sai thaes aagalutdry Tieapeutiz§ mtis, €ig., Ridbpodrid iwhichopreferahtiallys inhibit CAMP

thi Sl NG Whdhel the B %ﬁmu@ﬂm fharm UARY & 1 affiniy,
%%ﬁ? r oun

sal uta eutic S
o1 o asvet g i P STRCYD SPRaTPAYAS RGP RS e dor whih
1che bindg yotipraims withn at tigh &finityn thraitheblwaﬂsto rstdte thisaim thet the spreferred

| OWe@&aé}c{ past Wil ha?ehsr[( ﬁgymwehu rshe.easefak]&eg ﬁmwe%rar the

apparently are t0|n t|n

oY 1 FDER GPUMIR IRV Bindsi Tl it Pgh ey cheed g G0 or the

st afmtwhlcbbmslbi‘mmwmeapwaﬁimm ed conpounds will have
an |C-so ratio of about 0.1 or greater as regards the

O for the PDE4 catalytic form which rolipra
15 ¢ A i fiemephof skt is bt o pre TP odis ALIGA torigor 196 B Jcso
whi etio lof abdat Oriadrigpeatemsaid tatio & tﬂeuatmiffttmlcsy valdeSfor'cofpeting @sth the

[ BAGRPE 1M of (OHfRSiGARIS 8 10 i A GnichndghlpRTit 2 high
gr esfﬁ@w vt i iCon e PEIRDG e PO FialE SRRy binds

conmﬁpmmmmtdwﬁﬁMyudn-lgmdtm@ﬂmﬁMmmMﬂmfsuﬁﬁka rolipram
oh0 a formof PDE4 \Nhl ch binds rolipramw th a hi gh

affinity over the 1C50 val ue for inhi b|t|ng t he

cat MpsiPreferied oy, thpse RIPE4inkibitors wiNehchove AR deso TRl ?fpﬁ’%?ﬁﬁ' “‘a" 0.5,
W tkndapérmmmsffmﬁset gompeurmg tavind/[ 8 hbxtioCél\preater tiian 1.0. Preferred

\?\EP%-IF]&%%VG an IC%’@ rat W@%%@ﬁwmf Mesr-1-

par ERoYlis ped. Zrqafome opyimefioxsdof gr eat er
23 hadiﬂubrﬁeﬂﬁxyphmyn@dlohexanponm dmdarm-{c-ucﬁm-(acydopropyimemoxy+

" C«}:ﬂg@gﬁwﬁ%@w Bk RIUT, 4B A KRR L GHEIRRENRE bin
> dEs mﬁwe@% bincing:s'iepad WG VA0 Hiseyatie o681 or oreater

di f | uor omet hoxyphenyl ) cycl ohexan-1 -one and
Cl Sothél cbMpdlinds é tdrdet InRsLPY ! MEt hO) Y- 4-

30 Compounds set out in U.S. patent 5,552,438 issued 03 September, 1996; this patent and
the compounds it discloses are incorporatéd herein in full by reference. The compound of
particular Interest, which is disclosed in U.S. patent 5,552,438, is cis-4-cyano—4-[3-
(cyclopentyloxy)-4-methoxyphenyljcyclohexane-1-carboxylic acld (also known as
cilomalast) and its salts, esters, pro-drugs or physical forms;

35
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("} difluoronethoxyphenyl)cycl ohexan-1-o0olj; these are
exanpl es of conpounds which bind preferentially to

the low affinity binding site and which have an | C50
ratio of 0.1 or greater. Oher conpounds of Interest

I nclude: 30 Conpounds set out in U S. patent 5,552,438

| sswashotydsBept enber, 1996; this patent and tploeEP2003/012035
conmpounds it discloses are incorporated herein in full

by AT £P8Efrom Silor (HORBHNI e0f). 158REEMC Wt 3ymp Med ICREH (Sept 6-10,

' c/ S‘Eéln o 'ﬂ"i@%oi&q 588 % r&arter?crét N:? 54%%84%3&9) ' SE)-benzylaclemne

( cyépwtwt goreinaied. NCHS1R AINSERMN: P MBI eme Chifescienee, pish Sghering-

i C ®pugh;(al Eaazdammmeapoemnhw adehiifiedndd CI-$018a{RDS168787) and
St [ O= . S . .

o0 5yl ¥5 P A Beba B lsfilve B3 kg Mo 5y wosaiteree:

( Hofgidrfrom\i<yosa Higkko; Ysk1@948-iam Nage Gandsisvibd: ehalnky Kese J [Annu

6- 1@ong Edh n@rgﬁ)(saﬁaazsﬁbsﬁem)Hm 1968312 (SLippl.c28):cABS0 P2303);

NCST R ﬁ%ﬁwﬁ el 1 46T 3037 and S ity IROOGRISEE, ne

Schesiosyre abwi heebb@mm@pmﬁ@nm@m Byl{Gyide; Pumafentrine,
1bdem-p-t(4am 1am*g-eﬂaﬁdc8 Zmdﬁﬁ}ﬁ?aﬁym-d-n&ﬂmﬁ-z-l buted to

ﬁ‘gﬁ‘r"’é’%@g' Al SR NSl e Re wiith 108 micec
| SORDEPRRA BB+ (IS et baon roppredsand.fublishes b, BV Gulden, now
[ AnaAltana;Carofylibe runiRe SgevBlopménbeyt AlbiiralRBroddéstanea; aYMESIARS65 from

1998rmai: e&agﬁf | rardf S IFlPZr%ge?)a: Gt b ) Phaiaddl e Thed1608? 204(1):

referenc al azi none
"EV\D%) £98% he di scl osure of V\,hl ch I's hereby
incorporat ed by reference) from Byk- Gul den;

Pgr%ﬁgx#%{ 234, 4a 1'9'6%%3’%'5%&'#3 é'??%"d t:’zs:yl'isb‘:“- n

nzam de whi ch Is a m xed PDE3/ PDE4 [ nh| bi tor whi ch
26‘assdil§tﬁ£‘ anﬁcmﬁs o @%m'w%dmwm@yuévba% gkhoniBR V%t the

Al t ana;: Ilne under d

L RS SPROE T pELlag, SR SorIOB RS MPEH ar\dotgpees oo M and
T- M@Mbmmpoﬁﬁplhduﬂe thart alkaloids bf Plecheliadouia plants as

Th ‘?I!usﬂ&gcg by %ﬁéel guﬂés of &ﬁ@a keopBiflind 2 ﬁ&'éauoﬁh& eﬁon&}ﬁu%lnE"

nhlbltors N
P EPBReNe SR S3TnRY B & G BePe M APDRL, These druge.
25n e petiigularlychy gattfertne, cardoseadityfayailable drom20nuBwet eftsbmmercial sources or ..
aNtehit BOMbddr YleparB@ifdhh ferdluf dalORE h@EPOUNds that act as
ant n|s sca ec i.n iC
n’é%%ﬁ%fé‘-[*%ﬂf AU BT2bs o S0 opiie, Bl o hoos
MZ 99-§caimpina oxide=>@ARI438-22- 6 anftoid@icalt + DAS-45Td-60F1cand methylatropine
al kivh@al-¢asH.galpe bel | adonna pl ants as
30 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-
35 CAS-15541-9,
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illustrated by the |ikes of atropine, scopolam ne,
homat r opi ne, hyoscyam ne; these conpounds are

normal Iy admi nistered as a salt, being tertiary

am nes. These drugs, 25 particularly the salt forns,

are readily available froma nunber of commerci al
SOURRRoMBT173 - - - can be made or prepared fr Q@rEr003/012035
Ilterature data Vi a, to Wlt Atropi ne - CAS-51-55-8 or

Pitbpiurf (d.£R5 B brohhif téi.‘rld'undtar the name

s '@8}9‘?“ ?‘%ﬂg" LEN E‘T"Wﬁéﬁﬁ%ﬁfﬁe fheHrartibd) (cas-

CAS 13403880)). 860 pidnterestapi: methantmliae (CASHEE-45-3), propantheline bromide
hy drioRs-050-8L9)s ahﬁoﬂvpiwﬁraﬁﬂd' &bmRe diBlalpsd b0 WGBCS@LZ) clidinium

8 1

e L AL o g R it e (caAST1
CAS-86:83 nepgnzplatesbropmisie AHiSh @atentCAKIBF08)3 Fridihexathy chipride (fathilone,
sal tcas-43AG35.4)3 Jand ShekocydRi YAJHyRORAE (Frall, -CAE115-63-9). See also

AS, 1&%@%13%“ j;ﬁm}%%&o‘” 8/?:&%373? ) Ehehdg 2 ‘iﬁsasows-ﬂ

Pre I nergi s |nclue|prarop|um
as mmhe)hyd%%ndﬁﬁs'ﬂﬂ@h@ne pirgpzepiler | 68-97-1)
mXI kdlaﬁepm (cm@aomgd-me ABID{10&) oramelthbdtraining D iakdNitee cainpounds

25  HBe W AF) 08 T AR il nofld b8 6 Ghbonce

brom de (CAS- 50-34-9), anisotropine nethyl bromn de
or ‘S&llahlel’hnﬁlﬁstérﬁiﬁ&- (al80 rdiéired lo as! Hiliebépion antahoriyd) Grlude any one or

| so oparr‘lhegﬁr%éﬁ% eﬁ%&&és W‘&ﬂ@g‘iﬁ Lﬁ%% Jand are safe for

181 o herarn yse, Al apsrewansible, competiliysginhibi tecagtion of histamine with
chl B{-redeptdriathii haiity of tKedSinHiBildos, losif)first gaérdmm anttygohists have a

cy P BHenfil e s ko oyl

t ropi cam de (CAS 1508-75-4), trihexypheni dyl
hydrochl ori de (CAS-144-11 p| [e zepi ne
(CAS-29868-97-1), 10 telenz S’§0880 90-9),
AF-DX 116, or nethoctram e/'andft orrpounds

di scl osed in WO01/04118, The disclosure of which is
2pereby incorporated by reference. Suitable

gm‘gﬁuo érﬁﬁib@%ﬁ%ﬁ% pr&e RS ltfibe tyPesPSF dﬂ&m&ﬁfﬁg& %nerany avallable:
ant%@%ﬁl §'l'§2 k‘ﬁ&?ﬁ'?e&?ﬂ"e# PWE F'B?qf Tlff r gcﬂ%’ ﬁ g%erahon

s af antihisgtemibEs hnhmtlvs&ewhiﬂb Icanabe charactergéd be baspdmp'empqnzme and
' 2 rhggéet%ﬁnegf sb&fRd ighrierdties n@fseﬂé@f %Pgﬁégﬁgﬁ have a similar
2] e r%ﬂwgﬁ“&b%ﬂ. aydetal EP {1f Bgenines
whi qrmuola theliertiarg pmine groupwithipjperities tﬁr@inedﬂmen gixemplﬂm laptagonists are
as follows:
Ethanolamines:  carbinoxamine maleats, clemastine fumarate, diphenylhydramine
hydrochloride, and dimenhydrinate. .

30 Ethylenediamines: pyrilamine amleale, tripelennamine HCI, and tripelennamine citrate.

Alkylamines: chioropheniramine and its salts such as the maleate salt, and acrivastine.
Piperazines: hydroxyzine HCI, hydroxyzine pamoate, cyclizine HCI, cydizine laclate,
meclizine HCI, and cetirizine HCI.
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Ar i X-CC NArr I I \ 20 This generalized
structure represents three Was of anti hi stam nes
general ly avail abl e: et hanol am nes, ethyl enedi am nes,
and al kylam nes. In addition, other first generation
anti hi stam nes include those which can be

char@&ﬁ@mﬁﬁg as based on piperizine and PCT/EP2003/012035
phenot hi azi nes. Second generati on antagoni sts, which

a1 © POUREE A Bzl Wcabosthd MR ford i 46 UL BB DY ahbloge,

relatlons they retarn the core eth
0 0.9 (et e elopedine e o Ao P e espiatl
grouqaltvm t h pi peri zine or piperidine. Exenplary

ant 3geRRE Sydrothionas i it lafdifer HrlrBQPRL ARagEHEt which may be used in
carbin xam ne nﬁbﬁ\ i cl emasti ne furrar ate, _

ki p Iﬂ‘saif%chl oride, and di nenhydri nate.

3b m-ymmmm aati-higigminésdntiude methiapsilepe and ioratadine.

tripel ennam' ne HCl, and tripelennanine citrate.

am chl or.opheni.r e and | alts such as
£ he THEMMETRN 1 prowdR A e 8p1ch @ combiplR soTprt & Bfpound of
hy drfessoylai @eorHt), omgcnhmaMeanpmta@{e eAltc Isblydten @r tysiologically
‘%‘”&‘%&“’ 0*0'4‘/’%2'*"?%2% B I EDES WIS Petereblye rihvanton

efl.dl ne

Aot SRR 8 OPEDAten StpTEing % ot 8 s fa) o 1 Brarmaceutially
des @mebbbie rse%ysoyﬂtal a5 phiysiologigaly fuedtipnah derivativethereof together with a
fexe Feﬁaadbl I rmézlygmsit& OfabdQle%bﬁ’loh&Gﬁ\atﬂhﬂr n?geua@wdnt -4-[3-
acc S e
ano?‘gf%'?peﬁg" @WW@H@%%Q{%&% e usgd in 5
Bonbi nation with a PDE4 inhibitor. Exarrpl es of
pr efreé infehticthiis fovided, am&wme cORbIREABY EdnhpRisiRg &B6pound of
O Rila 1605 135 Y SR AROH® aRleBUbE R, kbl bV phfiBlogicaly

|nat| n co

for hietenal| ertgativg m;eobﬁosatherhﬁmcpeﬁwsmw .y Pagferably,athe dnvention
sal providé¥ ¥ bMbifdtion Biprisng @i cAlpbyhd dFGormuaC(ld) @R @l pharmaceutically

ST PSS LS o AR il Bkl ser i
corrpneteyech goraw@bwpbem desgtibet! d\ermahovel 8- futicasone propionate, 6o.9a-

PhagiiRpepLHyalokp 1 6adhalfi R ematRi- a-tﬁfgio}éad&rﬂbhyl)oxy]-a-oxo-
phy3| ol ogj cal rlmz runctional derivative ther egu _giget hey
t #ndrpsta-1,4-diene-17f-carbothioic acid S-fluoromethyl ester and Ga,9a-~diffuore-17o-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic

25  acid S-fluoromethyl ester.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula () or (la) or a phamaceutically acceptable salt, solvate or physiologically
functional derivative thereof together with an anticholinergic. Preferably, the invention

30 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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preferred PDE4 inhibitor as described herei nabove,

e.g. cis-cyano-4-[3-

(cycl opent yt oxy) - 4- met hoxyphenyl ] cycl ohexane- 1- car boxy
lic add. 15 The invention thus provides, in a further
aspect, a conbination conprising a conmpound of

f or M Mosob)r70r (l1a) or a pharmaceutical |y aceepikpdobsnizoss
salt, solvate or physiologically functiona

der Miginlantior ey @eVide f & Futhér aspdct) adomibifidtios BGprisiAg 8lcompound of

Pr e; ?’F‘@? r% ort @32 érnél %%&?%%%%ﬁ?r?m? s%ﬁ n‘g&&%t I<::P'Bhysnok:ogueally
a ma@eﬂtqeemﬁw "E@O&weﬁbﬁawba% épﬁhﬁm'%tPéeferﬁNY- the invention
phyamuaga corhbiyatibnl Bomprisingla cbapburat of Vermiulacia) @f at phgeideeuticalty

B0 Aot SHE oo f phis BB, AhiaciBs A5RERb bl wpoter win o

ove propl onat e,
di f Prglered ?nt-h'stﬁmwyaf despribed herpinaloye. . |
7a-[ (4-met hyl -1, 3-t hi azol e-5-car bonyl)oxy] 3- 0x0-
d
i el i 05 ﬁﬁ@“ﬁ% Corlilafo Sohpif A G o
furtgﬁﬂ'}'ilac 5 MMW )ob)a/])haﬂ!aoeutlca acceplable salt, solvate or physiologically
19- hiyoktionay - deGieativee ttherdof Jogetter awittir @ SPRE4L inhibttore aed b7 Corti@steroid.

ot Np,Rlafably 21§e m&oﬁ»pfowéer £ BrioihaliorScdhipFising 4! Son‘lﬂb‘t’uﬁd“&'f&-ﬂmula (la)

t hus rOVI In a further aspect, aco nbi nati o

con‘ﬁr£ 8 ‘?T@'a?“ﬁ aerpiable salf. I 0T (Rhysiipoica '%f“"&'fmﬁ derivative

p h atheradf ¢agetheawithya referepitantitistantiad dnd apodfersddeodicosteroid as described

Phyikdtla@iecal |y functional derivative thereof

Etloget her wth an anticholinergic. Preferably, the
nvention 30 provides a conbinati on conprising a

c orifhe inveintioh thus provities, [ ectyirther asaeqa.taamtmﬁm compriising a compound of

St o e LN S s
O el Aivaie BerefCBaRn it aniclipgEc andga POE-4 inhibior,

| eratfetapr g inventitn nrpvidgmamombhaﬁmwonpbmalodmund of formula (la)
2020Q>4/a03r7a7rﬁé’beﬁifEﬁ webilathd) 140 Iavatd 'oF ph didbida@nfuhaidﬁal derivative
S e Sk e PO e’ L BT e

phaemmmm. acceptabl e salt, soI vate or
physi ol ogically functi onal derivative ther eof

to ther vvlthd%n t|h|stamne Pre%the in the form of

25conpdma®ﬂtlcﬁb rfqmulatml al)d dwsaprpﬂmamlutformdaﬁoyls Seomprising a
ac estfiibreasdbihad bove &e@{wpilwsﬂo@séu abdeytaﬁa QiffehtWr dhmier
derlvatlv%r&]eeofgft ﬁg'eth wth a preferre
anf9PEEEN A fyriher azped g inealien, o ei nabove. The i nvention
thus provides, in a further aspect, a conbination

YR b Ay Sorf R 41 tuck comd RGN /e %“‘“"‘"‘*’a‘) eifher sbquentilly
300 G RGBSR 1 Soiats o, SRT R PTACOUER, B iatipns,  Appropiate
it o@@?ﬂh@!ﬁmwft therapauiiagents willbe readilvgpgregiaied by thosssskifediin the art.

According to a further aspect of the invention, there is provided a process for preparing a
compound of formula (I) or (la) or a sall, soivate, or physiclogically functional derivative
35 thereof which comprises a process as defined below followed by the following steps-in
any order:
22



Preferably, the invention provides a conbination
conprising a conpound of fornula (la) or a
pharmaceutically acceptable salt, solvate or
physi ol ogi cal ly functional derivative thereof

together with a preferred anti histam ne and a

pr efvrs Jo6ghs@y ti costeroi d as described herei pghe¥Rozolss
The invention thus pr ovi des in a further aspect a

conbi nation ¢ roupbior mul a (1) or

(la) or.ap rrrac t caII acce sal t, so vate or
physi ol ogi 035‘ lopel ?faasﬁow?fgm Seahtomets
t oget her wi i moaahtmnmiqnndr gfiec campgursd PDErmula () to a different
i nhibitor. Prenfloast o formd@ (i) Y SedhveRsion s QUecrDBUAl wherein R' Is

T har racousRe %ﬁa@ﬁ%@ﬁ@&%@%ﬁm offondetsion of a
physi ol ogi cal | mmmww RidesOR4e b vempaund:whasein R' is SOR%;
together W i) @btibrdkbHverdRn B fompalindoiicpdin RN Rbpresents cycloalkenyl

f d hol d b
The conbi nat i oitd PIBT e B8 R R Cri S A wepon

presented f nggnail WM@MMUdmmmwtm&
foor nul at i on agepHyRisiegiRilpfuRBieR érvative thefeat| at i ons
conprising a conbination as defined above together
with a physiologically acceptable diluent or carrier
o r epincgeengengral grocersr(ah speampourtd efhermula, dher (#), maydbe obtained by
: I ndidapreteciibn GrafiRleisiSntemeTkiR] foexainpis ot foiam (MR be
adm ni stered either sequentially 30 or sinultaneously
in separate or conbi ned pharmaceutical fornulations.
HAppropriate doses of known therapeutic agents will be
readily appreciated by those skilled igthe art.
According to a further aspect of the inve Rion, there

is providgd a process for preparing npound of
formul a f_ HGHMNR G R HIa O — (kv at
physi ol ogl calgp? functi onal derivative t her eof which

conprises a process as defined bel ow &) 1 owed by t(n)e
follow ng steps in any order: 22 WO 2004/037773

PCT/ EP20031012035 (1) optional renoval of any

PT O4rGCdalt P st Msreot whareae R eNRY (8RR RALAPH aftf astibfined for the

enant 1 oner from of enantioners; »
a0 (et By Fs ot ot pRIOR piserg o of A% gnd R

2Q oﬁnﬂﬂ%hrabaduuﬂq:enﬂedtym‘lﬁdrdwm@an of la)pradepting groums ipsivided thit the
a Ffboﬁiainb%tlea@t r&t&:fuﬁgé}&iﬁ?ound wher ei n

e 'S S(P or S02 or conversion of a conmpound wherein
() R’ is SOR to a conmpound wherein R |s SO2R;
Optionally protected forms of the preferred groups Ar may be selected from:

Rz’o/:©/ R%U HCONH:@/ /I/\'/
RY0 R%0

(ia) ~ (iia) (iiia) (iva)

25
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(iv) optional conversion of a conpound wherein R
represents cydoal kenyl to a conpound wherein R
represents cydoal kyl, eg. by hydrogenation; (v)
optional conversion of the product to a correspondi ng
salt, solvate, 10 or physiologically functiona

der igwdehdBrner eof . I n one general process ( goyEb003/012035
compound of formula (1) or (la), nmay be obtained by
deprotectlon of a protected |nterned|ate for exanple

of forrru HERQENIRI OGRAR( Gz
-O(CH2) (II) or salt or stetheref/
wherein R g3 RARPGY and RZaf &4s def iRT@

the conpound of fornul a (1) or (la), 0 represent
an optionally ﬁ?)ot ect ed for&@bf Ar; angl?bo 20 and 2%?)

are each i ndependently either hydrogen or a protecting
group, provided that the conpound of formula (I1)
contains at |east one protecting group. Opti onal |y
protected forns of the prefemroups be
sel ect agshipnt _ 25 FRNEO, f0:R Q R R

(ita) (ita)” (i @ (iva) MO 2004/ 0 |
PCT/ EP200 Q38 RZOHC(]\IHI 20 N Ry’

/| RHO / (ia) (||a)= a) (ivaj H3CS2NH H2NSP2
H2NSO2 RHO\ R230 ~/ \ ( RA'F ORn (va) (via) (¥ a
(va) (via) (viia) (viiia)
5
HN ci cl
NH, RZ0 H H,N
Cl CF,
(ixa) (xa) (xia) (xita)
‘ 0 i:l) '
(pcn,)c,n.u (CH,),NCO }
OﬁC,HJp—CH,) Oﬂmcu,), RZ0
(xia) (xiva) )
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() (Vv1118) 5 HC RHO NH2 RHO HCI HzZN C CF3 (i xa)
(xa) (xia) (xiia) 1A O (PCH)CIH4 (CH ) 2N

OC H4(p-CH3) OIN(CH3)2 R20 0 0 (xiia) (xiva) (xva)
24 WD 20041037773 PCTI EP20031012035 O Oo~il"™ O-1S
HN RAN R220 RHO (xvia) (xviia) (xviiia) OCH3 HN RHO
RHOwGPobalsbi@ra&  (xi xa) (Xxa) (xxia) 5 wherei npR2Zrmedb12035
R2' are each independently either hydrogen or a
protecting group provided that at | east one of e and
R2" I's a protecting group,and the dottegg line in

(xvia) and ()txa) denotes an optional [louble bond. It
will be apph ed th
formula (1s).) hi s, an
descri bed here oy
above. Suitapl t ecting
convent i onaR ®rotect i nquér oup 'such as thos descri bed
in "Protective Groups in Organic Synthesis' by
Theodora W G eene and Peter

(xvia) (xviia) (xviiia)
?OCHa
S H3
HN F hI’ .
R0 R”O:G( R®0
(xixa) (xxa) (xxia)

5 wherein R® and R® are each independentiy 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.

i will be appreciated that to obtain a compound of formula (la) in this and the other

10 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, 1898). Examples of sultable hydroxyl
15 protecting groups represented by R® and R® are esters such as acetate ester, aralkyl
groups such as benzyl, diphenylmethyl, or triphenyimethyl, and tetrahydropyranyl.
Examples of suitable amino protecting groups represented by R® include benzyl, a-

methylbenzyl, diphenyimethyl, triphenyimethyl, benzyloxycarbonyl, tert-butoxycarbonyi
and acyl groups such as trichloroacetyl or trifluorcacetyl. :
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G MWits, 3rd edition (John Wley & Sons, 1999).
Exanpl es of suitable hydroxyl 15 protecting groups
represented by RI and RM are esters such as acetate
ester, aral kyl groups such as benzyl, diphenyl nethyl,
or triphenytnethyl, and tetrahydropyranyl. Exanples

of S $0843PmM NO protecting groups representdppiodtisdss
i ncl ude benzyl a- net hytbenzyl, diphenyl nethyl,

trip , Itl . :
tert- t 0X W‘%ony : %Jﬁsg’“a@%? gr o%%s"sgl%?wum Emmng groups may
tri C'FFF"G’P | pegtection of| areups) gempogggdsof fapgnyla (1) to facilitate the
2004%e83tFé /rdmb\al loEBR® Group lik @@Sprésencé lof absthedDihue Ghatiing selective

by tfﬁ!rﬁ:ua%hé%h &ka' &Aﬁgdardnd% erﬁlr@&ltfu S FOf exd oxd ?’E the -CH(OH) group

prot ect| ng, gr I nc ort ona t ect
s‘gﬁ SP examplp. Q Ulalkyl&lyl group such

f ac |ds|t|ieatysul3tl ha peserb sidiled vethc mmiHalso @ppreciste gtherugpthogonél ipeotection

Pr eSeheGed favalab b6 JeFH&ﬁal%Fb%Pé By Qeéﬁée%% J%é‘odo W Greene (see
funC|onaI|sat|on of a single amno or roxyl
fun@®™8h. For exanple, the - CH(OH) group 5 may be

orthogonal Iy protected as -CHOR2' using, for exanple,

Rt Frh@'a%?(rbéb&o\‘-' to%fieh!B ¢ pundao? thrinfufal ti;ybrsué)y.hay Be RASHRusing
skil | ed he art w | preci ate of 2 -

or t FYYBH F‘%(‘@E?sr oﬂ‘“s Op When, X} IRabIa%d"EfyR is an aralkyl
congeap,i ttln anay rbsmvallsbydwdmgeerS imthd Ipeeselee &f ¥/ntata ealalyst {(e.g.

(seﬁanaaip,g\bﬁ)ma,g&, )yThe deprotection to yield a conpound
ornula (1) or (Is) may be effected using
conventi onal techniques. Thus, for exanple, when R22,

1829 Whem BPand/B0 R iiscteteahydrombnylithis giap be cleaveil by hyyosis under acidic
|ea¥tﬁldlt|5% Fd?&ﬁ@?ép)‘e%bﬁtad R fhal B@W@d? rdijRls Sor example
cat al @1 é&?} dj um on charco en R29
andlU1 pesn spces BMT%HWW PRSPy be
hy dregrioyesi by uedistionawithdifer exempieli zinmaed adetigl ackk oDlter deprotection
I e DIEREIL Y taYourd i TRBYdORPW GREERY fdde AbovB) dT Ol ysi's, for
xanple wth a base such as sodi um hydroxide, or a
group such as tilchlo oethoxycarbonyl nay be renoved
by he@a@wlmnmimembwomm when A rnpresmt; agraspiof starctig. (i),

agiﬁpmwacaa.)onﬂ aR® RPORLY togetheP foptdabG prbteding BRIAH as Wthe
Green fabﬁvﬁ”Ar 20 In a particul ar enbodi nent of

pro represents a group of structure
(1), eg. as In formula (la), R22 and R23 may toget her

repr egentoeuprotecting group as in the_ conpopnd of

formul3/(111°\__R-OCHz RZ R'
R® Yo HCH,NRPCR'R(CH, ) — O ——(CH,);
R21
25 | K w

or a salt or solvate thereof, wherein R, R, R?, RY, R®, R®, R¥, m, and n.are as defined
for the compound of formula (1) R* and R® are independently selected from hydrogen,
Ciealkyl, or aryl or R* and R® together form a Cy; alkyl group. In a preferred aspect,

30 both R* and R% are methyl.



O

_ R25 O\ / tr HCHZNR2DCReR5(CHT)m O (CH2)n A Rz' Fe
(I'11) 25 or a salt or state thereof, wherein R, R2,
W R4, R5, RRD, W m and nare as defined for the
conmpound of forrmula (1) R24 and R25 are | ndependently
sel ected from hydrogen, C,.Salkyl. or aryl or R21 and

R25 woasiders forma Co-r al kyl group. I'n a prgfrapiesii2oss
aspect, 30 both R24 and R25 are nethyl. 26 WO

%224A 7|'E)ﬁeacon ed to, a % nd of E%fmmty@hgdwms
u
hy cr e S e o pramgie et o g el diaie Yotvent
ac etar by rensitetelisationdn @o lalcohdl, Foragkemple ethanal.n Mm@ﬁ ofcangatalyst
Or lich 83 ki lirSekainpe toiheﬁé&ul@ﬁd?ﬂ:hé&d) dr @ sAX@IW 8s pyridinium
egc 3 Mﬁ atn Eﬂ’i lpe'&sgaf? a catal yst such as an
i) atleapal pslevg @ honi ¢ acid) or a salt

(such as pyridinium 5 tosylate) at normal or el evated
tennemtuér@prddatewmdt R prRRRERCralps (R2, IR, A and R (including the

prote ups I g
Gy ol Tkt e BrRd il e 3 5 ﬁﬁ%?%da%?*%eﬁgﬁﬁﬁ%ﬁ (h ¥y oo
depirermevad ing singleatapor WFUMMMWW &owhich pEotedtipg,graups are
il €Perfidved Rl ikt ddpdnd updithie PEES bFRIIYrSLRE ahdwilkbeé MAdily apparent to
pr o )
upotr‘{?t# ure%grgg'?'d‘% Pgw\ég%%mei ?%'Ee?' reag‘gﬁég&p as i
app&radia (ltlbmlsmﬁ@e@m prouR| 'S\mm‘@ﬂ togethes MVme%'E% geup on the
and CR{GH)ngey, isibwddbyeraioval RECL i Ng group as in
formul a (I 1) this protecting group is renoved
together with any protectin ou
‘ﬁm Eptppounds phipertilagy ()} ando(i| “F@% Qg'oﬁafpﬁﬁﬁ'; ngrqaan may be
f or pirelpéred frdn Ihe @Brspdriding cukgsund of féRallagwll R21 represent
hydrogen nay be prepared fromthe correspondi ng

conpound of formula (1V): ~OR2 Rl N~ CRARG

(CH2)7-0O (CH2) " (I'V) 20 or a salt orzsolvate
t her eof, wh elnR' R2, R3, R4, R5, R/, mrland n are

as defined f .
R' CR‘R — (CH,),,,—o—(CH,),.

R av)

20
or a salt or solvate thereof, wherein R, R, R®, R*, R®, R'®, m, and n are as definad for the
compound of formula (i1} or (lif).

The conversion of a compound of formula (IV) to a compound of formula (Il) or (I} may

25 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 sultable solvent such as tetrahydrofuran. :

Compounds of formula (IV) wherein R’ represents a group SR® may be prepared from the
30 cormresponding compound of formula (V): .
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compound of formula (11) or (Ill). The conversion of a
conpound of formula (1V) to a conpound of forrmula (11)
or (Il'l) may 25 be effected by treatnment with a base,
for exanple a non-aqueous base, such as potassium
trimethylsilanolate, or an aqueous base such as

aquemysgRgHMm hydroxi de, In a suitabl e sol \whtepsibsdizess
as tetrahydrofuran. Conmpounds of fornula (1V) wherein
R represents a grqup SRO nay be prepared fromthe 30

correspondi ng)-;anﬁbund of formula (V): 2@ WO

2004/ 037773‘;%%2003/ 012035 0 A~ RZ L FCRR6
(CH2), - C-é %;R&*—(&E)%ﬂ@hb R, R5
R19, m anB n are as defined for fOor 1) and L is
a leaving group, for exanple a halo gr

(preferably lodo); 5 by reaction with aRyorrpound ROsH
in the presence of 1,1 bis-(di-phenyl phosphine)

ferr t { Rz ene ac

PRFE 51 RoFdRe Tt e L L RraiglR 4 W o avin
tr| ea'W?I arfxample Thalo gigup.i(erefefsblyipdeX initial |y obtai ned
fgomthis reactl on may if desired be oxidised to give

t herbgor LSS0 ‘%"’%&’%sﬁﬁ &%ﬁf%"% rﬂgl , bgi\é\@ag;ghleg}\ﬂc?ﬁosphine)
out fQ!@PﬂQ @ﬂﬁ%ﬁﬂmwwm)drmlwm argenwpyrmmqaﬁ ahghancorganic
sodibass @.ew bﬂd&hﬁamiw ne%uﬁdﬁb@asmﬁanﬁw@ne‘mam&@n may If

an er 1
exa%L %E? pe&%enzm pogaa aid g’ fopgl.bl? éIV) wherein R
Yol wmsents a(ﬁﬁo'-lﬂssQﬁ € Wm%mahe camied pytdising srmyserangl exidising

i N agents, for BxampRioiGmipefiddale, NS saltdid soivartj Br exhmpiélan cthol such

r epg?r%l&)g(ﬁ rd?%e“%ir ast géhgcl)el soner Wnﬂh Ead ?lﬁgz%h%%g solvent
s ep8chias dichigropethanenenhydragenperondeis 2 w'&bleéselms Fech 25 japgyc acid.

chiral chromat ography, such as chiral HPLC

t t e n r
1§Iel g{g'tg'?vr\gl L%%J"ogngégﬁ m%hébgl ast re@%r&c%&g t"ﬁxlwe of
use 'a%ferao'mef%ﬂhesa ke fgpargige by conyentional mathedsy foh E’F?H‘P@fuﬂng
f or eniralactrérvgtogriphy,csuch RBis ¢hirlr BBIE0It AlGihBiNélyaye lselphoxides can be

P ERasdrsh fYaciilydRbAPBr the diastereomeric forms by the use of a chiral oxidising
agent.

20

-+ 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 (i R’
represents SR®) is employed as the staring material, the peracid should be used in

25 excess, o ensure complete oxidation. A sulphoxide starting material may conveniently be
employed as a mixture of diasterecisomers.

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
30 cycloalkyl or cycloalkenyl group, any subsequent oxidation step effected on a compound
(i) wherein R® represents a cycloalkenyl group, will also result in oxidation of said
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of a correspondi ng conpound of formula (1V) wherein R
represents SOR or SRO by reaction with a peracid, for
exanpl e nmetachl oroperbenzoic acid. Wien a sulfide (is

R represents SR) Is enployed as the starting
material, the peracid should be used in 25 excess, to
ens woe@sPiet e oxi dation. A sul phoxi de st ar pttrgpzoeso1203s
mat er i aI rray conveniently be enployed as a m xture of

di a SHonechIn d@@wm RUrdplesbMO SOR® or SO,R®

Skl| dl the that ' S

(1585 BB Yook il 1R By e
R re@p@g@ihsre@mwer a 30 cycloal kyl or cycl oal kenyl
group, any subsequent oxidation step effected on a

£O | n r (o) I

5 ocanesinf ofonhlJ& G SRR G By Ry sRALORR Y, pgsses ()
200andoidly befay. e EAEPRid) Birfeaqtng 3 somegupd BQPMW')WGWPW"" of
Hownekeula (Xv)azaiefirid héreidbeloier ein R represents SOR or
S02R wherein Ris a cycloal kenyl group nay be

pr epar ed %P’t he net hodol ogy descri bed in process (D)

her fagmitg Q) e e PEPared by RoHRling B p9mAeknd of farpulg £V1):

1@r epared by net hods anal ogous to processes (c) and

(d) below, for exanplegby peacting a conpound of

formula (VI) with a nd of formula XVII) as

defi ned herei nbel qw ound of formula (V) may be
prepared by coupling a conpound of fornmula (VI): 10

O /ORig HNO NH or a salt or solvate thereof,

wh e&r%‘salt 5r53IvAta thdfeof] %ér@@ ‘Flt"flé)és Jeht‘?edcf&m&ﬂﬂo&‘fd of f&ﬁmlﬂ &) with
a formula (VIl): 15 R2
°ﬁIC rﬁi@b) \ / (VIl) R wherein R,, RS,

1EI_ m and n are as defined for the conmpound of formnula
(V) and L' is a l|eaving group, for exanple a halo
group (typically bronpo or iodogtor a sulfonate such as

L
L'CR*R%(CH,) —O —(C
(CH,),; ( Hz),.—@ i

R

wherein RY, R®, L, m and n are as defined for the compound of formula (V) and L' is a
leaving group, for exampie a halo group (typically bromo or iodo) or a sulfonate such as
an alkyl sulfonate (typically, methanesulfonate)) an arylsulfonate (typically,

20 toluenesulfonate), or a haloalkyl sulfonate (typically, trifluoromethanesutfonate).

The coupling of a compound of fbrmula (V1) with a compound of formuia (Vi) 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-

25  dimethylformamide or tetrahydrofuran.

Compounds of formula (Vi) may be prepared for example as describgd in WO 02/066422.
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an al kyl sulfonate (typically, nethanesul fonate), an
aryl sul fonate (typically, 4 20 toluenesulonate), or a
hal oal kyl sul fonate (typically,
trifluoronethanesul fonate). The coupling of a conpound
of formula (VI) with a conpound of fornula (VI1) may
be wafhembeds i n the presence of a base, such pas$ER003/012035
netal hydride, for exanple sodium hydride, or an
i norcﬁﬁ%ﬁnﬂaé%ﬁi&%h(vi’bﬁlnﬁl\f% HrRgeRY RERRR R ComdsPortiing2difdialkane of
sol vent, for exanple N, 25 di met hyl f or mam de "or
tetﬁﬂﬂ?@ﬁﬂﬁ%ran. Conpounds of formula (VI) may be
prepared for exanple as described in WO 021066422. 29
WO 2004/ 037773 PCT/ EP200 1+ Conpounds formul a
(VIl) may be prepared frgégéﬁg Lesponding ﬁﬁm
di hal oal kane of formula '(MVIIl): L'CRA(CHZ))L" (VIII)
5 wnbereinR* RS anBm ara ds vefinédforcampainds efdorfrla (I} angedh USreprbsents
for . ach L' represents a halo, typically
bro%gégbéﬁ%ggggrgh with an al cohol of fornula (I1X): RZ
HO(CH2)~ (I X) R 10 wherein R2, R3, L and n are as
def byneedctioo witis amplcaholtd foohuld @X)mul a (VI1). It will be
appreci ated that when the group L In conpounds of
formula (M1) represents brono, this may, if desired,
be exchanged for an | udo substgtuent by reaction with
) iodine 15 In the presence of jan al kyl lithium such
- as n-butyl lithium in a sol $uch as
t et rahydr of uran. TheHO®i} conpoumgls (VI11) and
(I'X) may be effected in the ence of an
---inorgani c base, such as aqugous sodi um hydroxi de,
‘,ynder phase transfer conditions In 20 the presence of

1gn amoni um salt such as tetraal kyl ammoni um br om de.

Conareio B, &, Liandmare-as(defined for gerapounde)of farmaulk VBkn or nay

be prepared by standard nethods. 25 Conpounds of

for ( ) Q0 (1L y, al T r

dosWlibel eprochlesiond bned | ) i Bfhglindf oF RARE (] roprsents
bromao, this may, if desired, be exchanged for an iodo substituent by reaction with iodine

15 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
O ~-—inorganic base, such as agqueous sodium hydroxide, under phase transfer conditions in
o 20 the presence of an ammonium salt such as tetraalkylammonium bromide.

Compounds of formula (VIII) and (I1X) are known or may be prepared by standard
methods.

25  Compounds of formula (1), (Il) or (lI) may also be prepared as described in processes (b)-
{e) below.
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30 WD 2004/ 037773 PCT/ MD03/ 012035 Thus in a further
process (b) a conpound of formula (1), (1) or (I1I1)
wherein R represents a group SO2R and R represents a
cycl oal kenyl group may be prepared froma conpound of
formula (X): / (CH2)xCH=CHR28 R2 CH sot R79 - |
HCHANRd377 (CH2) , - 0- (CH2) n ( CH2) y CHCHR2B pcApabbs/drtbss
(X) 5 wherein R, R3, R4, R, mand n are as defined
for :rmg W fartet procdss th) |a|~:coﬁ\601d!ﬂ@bf fam.ial m (IS AIPWhePsin ROfePresents
s€aC ep n P
hydroaeoﬁp or 2a Sﬁij?%tRech?rﬁsga"E %‘B“ﬁ‘g rJu% 'ﬁ%yeperf’deé’r? from a
r epreempeund oforanulsd®h or C1. 4al kyl , and X and y each

represent 0, 1 or 2; 10 by effecting ring closure to
forma cycl oal kenyl group. Ring closure may be

effected by olefin netathesis chemstry. In {HAOH=="CHR"
nmet hod a conpound of formula (X) i sR,react with a

rut heni um cat al yst (G ubbs catal yst sugcp/a§

benzylJ dene 55 Ha)yCH=CHRm
bi S(tﬁ’l cy 051"1' prhogmﬁ‘? ne% ot o M heni um

nol ybdenul( Schrock) catalyst, to efkect for rratl on of
the desired cycl oal kene noiety, wt ¥’ conconi t ant
generation of ethylene or a substituted ethyl ene,
preferably as a gas. R2 is preferably a small noiety®
&g. hydrogen or nethyl, nost preferably hydrogen.
Pr ehérain|R?, R®, IR R&nhmo.airalacsderm foefoprhuly @3- RTRean optionally
cat 5V

" ok B ot o fUBRAR < F%éﬁf#%%é‘ ﬁﬂ"’aﬁ‘ven bfibiang
S J908mRIRn ﬁi‘dm@mgmrss BETogERCAn il 809, x 303, each

42, repBéht 0A sea@npound of fornul a (X) may be prepared by
1 eact i ng a conpound of forrmula (Xl): 25

BCHCH2NR20CRARS( CH2) , , O(CH2), , , 2CH=CH2 ( XI)
by effecting ring closure to form a cycloalkenyl group.

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-
15  bis(tricyclohexylphosphine)-dichlororuthenium, or a molybdenum (Schrock) catalyst, to
effect formation of the desired cycloalkene moiety, with concomitant generation of
ethylene or a substituted ethylena, 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

20 chemistry and catalysts is given by

§ 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 (XI):

25

R CHCH,NR™CR'R(CH,),0(CH,), ,CH==CH,

3
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31 OR 31 WD 2004/ 037773 PCT/ EP2003/ 012035 wherein R
R6, R1, R20, R2, mand n are as herei nbefore defined
for conpounds of fornula (X), 5 with a conpound of
formula (XIl): R ,(CH),CHCHRL SO2CH L2 R3 (XI1)
wherein R2, R3, R2B, x and y are as defined for

f or mo ogoX)77and L2 |s halo eg. brono. 10 | n tAOTAP2003/012035
nmet hod, a conpound of forrmula (XlI) is initially

reacted mﬁth a sterically hindered bor ane conpound

: gier \,
o) bor e G?ﬁ g%ﬁenoﬁé‘h\éﬁa h'ée § oi?%rf]ore defined for compounds of
cat doAY ane or d| si anyl borane and foll owed by

coupl i ng with the conmpound (XII) In the presence of a

& R BB B ene such as

~triphenyl phosphine, (di-tert 15

but yl phosphi no) bi phepyl ,. tric clonex osphi ne,
triisopropyiphosphiﬁg, trpé9%¥%ﬁe*Fngﬁosphlne or
tri-tert-butyi phospH a base such as aqueous
pot assi um or s pot assi um or sodi um
car bonate, or sodi cetaaec HAcHEREHRTd of fornul a
(XI') may be prepared,for exanple by reacting a
conpound of 20 fornula (XI11): RlHCHQNRZOFI& I11)
OOR2' wherein R1, R2' and R21 are as hereinée ore

defined; _25 with a conpound of formula (X V):
L' Crbsnei REBY R ¢ anby are as defingsi-for foruia)(X) & L halo eg. bromo.
2004/ 037773 PCT/ EP2003/ 012035

10  In this method, a compound of formula (XI) is initially reacted with a sterically hindered
borane compound eg. a cyclic borane derivative such as 9-borabicyclof3.3.1Incnane,
thexylborane, catecholborane or disiamylborane, and followed by coupling with the
compound (XIi) in the presence of a catalyst such as palladium acetate, PdCl,, Pd(PPh;),,
orf Pddba),;, and a phosphine such as ftriphenylphosphine, (di-tert-

15  butylphosphino)biphenyl, tricyciohexylphosphine, " triisopropyiphosphine,
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 farmula (Xl) may be prepared for example by reactmg a compound of

20  formula (XHI):

THCH,NR H (i)
OR21

wherein R*, R® and R* are as hereinbefore defined;

with a compound of formula (XIV):

L'CR'R%(CH,),-O-(CH,), ,CH=CH, V)

32



wherein L', R4, R5, mand n are as defined for fornula
(VI'l1). Conpounds of formula (X111) are known in the

art (for exanple EP-A 0947498 or WO 021070490) or nay
be readily prepared by a person skilled in the art. 5
Further details concerning preparation of conpounds

( X13lg 20mdna¥7@i N R19 is a group (v) can be fouggErivese1zoss
DE3524990; concerning the preparati on of conpounds

B Rl ah e P b U o o™
Ep. Reoppenen o ot P Frei o e G b g or wo

10 (OAPTQ4p0)n may benreRdily b@pm@bmn&'r(on iskilleidrin 8821.65542 and
goncerning the preparation of conpounds (X111)

wh Rt | n _GB22

For i pel Porteting gego eton ol rprpoade IRHLY P LR B roup () ca
e. g be found INRE3524960; sonseminy the rieHacatiornéficampoundsy(Xill) wherein R™ is a
ot e o et st kst o
Soa MR 2 Situe i TEF> AroBBA, foofing o ficherian &f Ffhounce
19 he (XD cwferaine REY I grouprixi] imBB2166542 M canceming the preparation of

t et egnidolinds PAMPWH kLM 1P B FghRip (c) i cuEBeszad of fornul a

(XI'l) may be prepared by reacting a conpound of

formula (XV): R2 SQ2CH3 L2 (XV) 20 with a base,

such ampeund | of fergiuia( @9V) reavhbhe preponed by standand methedsy e.afrom the

SUCépriéspohdig diﬁb!&lkﬁﬁwrﬂmydroiﬁkér%\lﬂ?daolb&nﬁoﬂﬂ%érﬂ&w&yblbal@ih the

1@' k@’ﬁé/elncgﬁ 551 ﬂ%tq%ﬁnifs n%Ucﬁl Bﬁ%@%ﬁ%&mﬁf *l %r{%se transfer

val epaditigng "s%mee ?f@aemmmumnfudeeﬁ:tntraﬂkymw bromide.
CH=CHR2' and L2(CHZ) yCH=CHR15. Alternatively, where x

andA dmpbukcEdl IARaE [XIE RbPbe rémig %&Wﬁﬁ%ﬁfa :
or 33 WD 2004/ 03!/ %3 %CT?%ZOO /012035 &)
- SRCH2CH=CHRZ' nmay be coupled directly with the
aromatic ring by conveational .nethods.

, SO,CH,
L
xXv)
RS
20
with a base, such a lithium bis{trimethyisilyl)amide in a solvent such as tetrahydrofuran,
followed by reaction with an alkenyl halide of formula:
L%(CH,) CH==CHR®
25

or, where x and y in formula (XIl) each have different values by stepwlsé 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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Compounds of fornula (XV) may be prepared by standard

nmet hods eg. as described in 5 Tet. Letts. 1994, 35,

9063. It will be appreciated that a conpound of

formula (1V) wherein R represents -SO2R and R

represents cycl oal kenyl may al so be prepared by the

nmet twoel2e0d03prmocess (b), using a conpound of frarEetessn1203s

(XVl): 10 0 R CRAR(CH2)1; - -(CH2), ,, ZCH=CH2 (XVI)

V\her-@dlcN}bPBCHﬁﬁgma Reypld %lr%?swiﬁl\efhb%éﬂ@rﬂng by conventional
whi ¢

con‘poqg(ajs of forrrula(ll) In turn
pred® by reacting a conpound of formula (VI) wth a

compound of formula (XI\/) i n an anal ogous manner to

t(hlecf Aipelride bf fimida PATRR q g plegarbd by %Yagdatmht thcﬁgn?sdel‘&:cbed in
er be appreciate a e step o

f%(rl\‘fhéeésh&yﬁ%kenyl group R may be carried out

at any conveni ent stage of the reaction. However. in

or daywil Be mwathdtuma cbiduRbbifehila (mmérain R! RipfesériteIS0.R® and
sho%qel;éa rri e t af%ege gre¥. d@%m&v on%f?&gngbg using a

hydr og hac |on I On" 0 Ion rea
In @ommmﬁefrformuadé% (c), a corrpound of formula (1),
{o11) or (111) may be obtained by alkylation of an
amne of fornmula (XjI1): 25 R19- ?HCHZNRZH (R2+ (XI11)
wherein R19, pepregents an optionally protected form
of Ar and R2DJand [RZ' are each I ndependent |y either
hydr ogen ofws L ro ?a,s_d fii ned
her ei nabosl'ré for 30 %LI-JI? &%3’ 20704/ 037773
PCT/ EP2003/ 012035  wi t h a corrpound of formula (¥W):
RZ R L CRR5(CH2)m O (CHz)n (XVI1)
wherein R*, R®, R™, m and n are as defined for compounds of formula (I1), which in tum
may be prepared by reacting a compound of formuia (V1) with 2 compound of formula
(XiV}) in an analogous manner to the reaction of a compound (XIll) with a compound

15 (Xiv).

It will further be appreciated that the step of forming the cycloalkeny! 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 caried out after any stages involving
20  hydrogenation, hydroboration or oxidation reactions.

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

alkylation of an amine of formula (XilI):

25
THCH,NR’"H
OR? (xt)

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
30 formula (ll);
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5 wherein R. R2, R9, R4, R6, m and n are as defined
for the conmpound of formula (1) and L' 1is a |leaving
group such as halo (typically bronmb) or a sulfonate eg
a hal oal kyl sulfonate } (typically trifluoronethane
sul fonate); followed by renoval of any protecting

gr oups edi@sent by conventional nethods as des@frdpidsierzess
above for the deprotection of conpounds 10 of formula
(11). The reaction of a compound of formula (X I1)
with a co ound of formula (XVIl) is optionally

ef f eWtharom nﬁ° ﬁF%@HﬁX@ of an organic base such as a
trial kylam ne, for exanple, diisopropylethylam ne,

and in a suitable solvent for ex l e dimethyl 15
formam de. A conpound of fornula [ XVR!) may be
prepar ed by reagtlng an ol efin romula (XIV):

L' CRWRG( CH2Y) SR B (@i OreHE T V)7 20 wher ei nay,

R4, R6, mand n are as defined formula (XI), with
a conpound of formula (XVIII). R LZ Ra (XVII1)
wherein R, R2 and R3 are as defined herei nabove for
formula (1) and L2 is a halo, 25 eg. bronn 35 WO

200433 h R RORT REFEGR Ind hafin deﬁhe@'fbr AoABAUNG o BRHLR () and L

to the reaction of a co o nd
(0 1155 leavnt ot sudh 55 b BVRGbo P or 5 yRerie 8 bakgghponate

r eadtypicay driftuonomethane eomohete}wfctllhw@ by rlwmypd obnyf protegting groups
(X '&es&:ﬁ'bb SiMeEntBYal frethodd B @sBped abdvé fir ileUap@fiction of compounds

esc n process (b) her el nabove. Conpounds of
'11) wherein R is SR SOR or SO2R and R
represents a cycloal kyl group are comercially

?\égimgkr?éagtri?ﬁrofr@ | ﬁé?ﬁgﬁgﬂa QXIII’WQ%NW el OV is
{ or ARICHSI,RIPRSS e reence, o i SEREG (358 AU % Polietpfemine. for

conexampe, odiisopropylethylamine, and in a suitable solvent for example dimethyl
15 formamide.

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

L'CR'R*(CH,),-0~(CH,), ,CH=CH, £av)

20 wherein L', R*, RS, m and n are as defined for formula (X1},
with 2 compound of formula (XVIII).

R (xvin)

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

25 eg. bromo;
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formula (XX) as defined hereinafter. In a yet further
process (d) a conpound of formula (1). (Il) or (111)
may be obtained by 15 reduction of a conpound of
formula (XIX): RR R Rl! HCHZNR2OCR R(CH2) m O ( CHZ)
OR'" R3 (XIX) wherein R, R R3. R, R mand n are as

def wReRododdnd ormula (1), Rl represents an  ORCirRPAbI Y2035
protected form of Ar and R 0 and R2' are each

i nd n hydr O .o
def %JE% 2 Soaclln oz i, PEbEH i fuf ' 3 By XIh as
sui %" JEW drogenatl on in the ' presence

of a catal for exa pal | adi um char coal or

o1 aor irroesling1a commound GIN)| Vi @SR Edorsyia; Pk dsfowed by a
$ki Imetathesis reaption s desctied in progrss Gbharelabavea cycl oal kenyl
nmoiety this wll also be hydrogenated to the

cor Cesmpaunds oiformplal (XMl wherain &' IsySRHEORY ot BOSR rapt! RS depressents a
Not cydalkyidudiafe sutwbrdidlly adailalds o ey Be(prépatedi byatktitods well known
pr oghesé porktarseilied ithe@@nt ai ns a cycl oal kenyl group. 30

bt Wi ll be appreciated that where Rl represents Ar and

Rl lOAam.pEm R asHula emvm&as;? ah&ﬂf’bﬁ?él%?d b% ?}ﬂut&tmﬁdl&fai gdfhpound of
W or mul a , u ere one or
rmrckao i 'gl@;‘é%%%%?%m PCT/ E1' 2003/ 012035 RI'

R20 and R21 contains or represents a protecting group

t hem. 4 fel duarthieOgtostisd (d) \al &hﬂo@dddt PG 9] (gf orf () Widly e (dblakned by
&&]%1 y“? E??F eprotected to give a

conpo g‘?”“nﬁ?"e{ &Q}A conpound of fornmula

(XI'X) may be prepared by reacting a conpound of

formula (X111): R1- HCH2NR2OH 1112' (XIIl) as
her ei nbefore defined with a conpound of f@rnul a ()X):

Rz R L' CRAR(CH2)m O (CH2),
RUCHCHNR™CR'R®(CH,),~—0 — (CH,), , =—=
!

wherein R', R, R®, R*, R®%, m and n are as defined for formula (1), R™ represents an
optionally protected form of Ar and R® and R*' are each independently hydrogen or a

(XIX)

20 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.

25  itwill be understood by those skilled in the art that if R' contains a cycloalkenyl moiety this

will also be hydrogenated to the corresponding cycloatkyl moeity. Hence this method is
not appropriaie when it is desired to obtained a product wherein R' contains a

cycloalkenyl group.

30 It will be appreciated that where R™ represents Ar and R® and R*' each represent

hydrogen, the reduction will yield a compound of formula (), but where one or more of
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10 wherein W R2, R3, R, W m and n are as defined

for the conmpound of fornmula (1) and L1 is as defined
for the conmpound of formula (VII) herei nabove. The
reaction of a conpound of forrmula (XII1) with a
conmpound of formula (XX) is optionally effected in

t he v swgeees of an organi ¢ base such as a PCT/EP2003/012035
trial kylam ne, for 15 exanple, dii sopr opyl et hyl am ne,

and gw ﬁ”%Hd RabéRtamS oY Pépresb s a mNr then reducbon will yteld a

e VIR T AT TN o W M T

R2 FiOﬂﬂULaﬂl)RS (XVII11) 20 as herei nbefore defl ned, vvlth
a conmpound of forrmula (XXI): 37 WD 2004/037773

AR by 5540 B B i e o

conmpounds of fornula (XV): Alternatively, a corrpound

of formula (XIX) may_be %gﬁd by reacting a
conmpound of 5 for as herei nbefore defined
wi th a conmpound of forrrﬁﬁﬁ‘xml) O OBl N11CR4ARG6-
(CH2)m O (CH) C CH (Xwi) or a salt or solvate

there rejp R4, R5 m are as defined
for § m&m@aﬂ%@w a‘??’?&’%"a i1 owed by

openi ng of the oxazolldlnone ring as described in
process 10 (a). The coupling of a conpﬁund of formula
(XVIT1) with a conpound of formula ( ) oR' (XXI1) is
convenlentl ted in esa) Q catal yst
systen1suah éﬁg‘ ?trlpgeﬂVIpﬁ”"ph|\- pal | adi &

di chl ori de and in the presence of a copper catal yst

eg. 15 cuprous iodide, with an organi c ase such as a
trial kylamne, for exanple, triethylamne, 1In a

1@“@6%9#0%”%;% X PR Ss BSRAPIL Tt obrencdhd of formuta (1) and L'

is as defined for the compound of formula (Vil) hereinabove.

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

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

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

R® (XVIIt)

as herelnbefore defined, with a compound of formula (XXI):
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A conpound of fornula (XXII) may be prepared by
coupling a conpound of formula (VI) as hereinbefore
defined with a conmpound of fornmula (XXl) as

her ei nbef ore defined. 20 The coupling of a conpound of
formula (M) with a conpound of fornmula (XXI) may be

ef f &ad Rokhosr74 he presence of a base, such as acimbmbini2oss
hydri de, for exanple sodium hydride, or an Inorganic
base such as caesium carbonate, In an aprotic sol vent

- for exanpl e d'gﬁqf( f, ide. 25 Conpounds
formula (XXlI) #'my éhﬁ?%ér}gfl’p‘éﬁ‘”fromthe corres&éﬂdi ng

di hal oal kane and hydroxyal kyne by conventi onal
chenwhereiyl.’, RY B, oméridyn drenast definedrabeverforeompounds offmala (0V):
base, such as aqueous sodi um hydroxi de, under phase

transfer. conditions. i t he sence of an ammpni um
fyelyes Rbd

sal t"V&(2 erpReay R PEHRIAP ML PR ATeAUed Byreggtingys compound of
20 04prowip X Bl pETheriRebdey defined 38h b rorapduad of fiemulp POURESS (€)

a conmpound of forrmula (1), (21) or (I111) my be

prepared by reacting a conpound of formula (XXII1):

RtO i L3 1 (XXIl1l) 5 wherein R19 is as

her ei nbefpre pefined and L3 is a | eaving group as

defin veNfor . L' ar L2; or a conmpaund of formula
()1 RO~ C'T')Rsthfcga’m 18- WhHdien T <Has
her ei nbefore defined with an amine of formula (XXV):&Xh

R2 "R20HNCR R9( CH2) m 0- (CH2) n ( XXV)
or a salt or soivate thereof, wherein R*, R®, m, n and R™ are as defined for the compound

of formula (XIX), followed by opening of the oxazolidinone ring as described in process
10  (a).

The coupling of a compound of formula (XVIiI) with a compound of formula (XXI1) or (XXi1)
is conveniently effected in the presence of a catalyst system such as bis
(triphenylphosphine) palladium dichloride and in the presence of a copper catalyst eg.

15 cuprous lodide, with an organic base such as a trialkylamine, for example, triethylamine,
in a suitable solvent, for example acstonitrile or dimethyiformamide.

A compound of formula (XXII) 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.
25
"~ 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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RO 15 foll owed by renoval of any protecting groups
present by conventional nethods as described above

for the deprotection of conpounds of forrmula (ii). The
reacti on nmay be effected using conventional conditions
for such displacenent reactions. 20 Conpounds of

for mag o4t 1) and (XXI'V) may be prepared bycmetrioomds2oss
known in the art. 39 WD 2004/037773 PCT/ EP2003/ 012035

A CaNBRIMASH prdoedsB) B écmnpbdnd\oF foihdla ME (1P bR mafibdprepared by reacting
reactlﬂ% a Efgﬁﬁ#ﬂgﬁﬁ' formula (XVIl) wth an am ne
RO PP rocess (f) a conpound of fornula
(1), (1) or (I1l) may be prepared by renoval 5 of a
chiral auxiliary froma conpound of forrmula (lIla): R2
R191 HCHZNR27CReR5( CHESHCHALT CH2) . OR21 R3 (11 a)
wherein RL - R5, n1and|nmare as defined for fornula
(1), R19 represents an9pti onal | yxxupr ot ect ed f or m of
Ar, R21 represent hydrogen or a protecting group and

7. repr nts a.. .10 chiral LLiar. ‘chiral
PP e ngprslarg Al anf s oBla arbup 5l above or
nol &Ce& to i nfl uence the stereochem stry of the
product fornmed, and |Is renoved In whole or part at a

| at i hi uxiliary may sinultaneously
fungg?%r@%nd}f%%g?lée@{)ﬁ“ag group. 15 Many chiral
auxiliaries are commercially avail abl e, and persons
skilled in the art choose one based on the
properties desired Le. t%@ absol ute stereochem stry
desired and conpatibility w t he processes being
used. Chiral auxiliaries suit e for use in this
process include but are not limted to the S-1soner
18N dwhareib RE isas heminbefoefdefiledny| gl yci nol 20 and
Swﬁﬁﬂéﬁ%ﬁﬁ%&%ﬁiﬂms thereof. The chiral auxiliary

er ab

Is pre y a nolety of the fornula: Fe' OH

R1

RZ
RHNCR'RY(CH,)_ -—o__._(CH,)n—{} OOV)
R3

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

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

Compounds of formula (XXIII) and ()CXIV) may be prepared by methods known in the art,



25 40 WD 20041037773 PCT/ EP2003/ 012035 or a single
enantioner thereof, wherein e represents C aal kyt or
optionally substituted phenyl or benzyl wherein the
optional substitution Is one or nore independently
sel ected from Cl4al kyl, hal ogen. hydroxy, C1-0al koxy

or nwdbdeesrgs para- hydroxyphenyl. 5 More pref@fmphdssnizoss
the chiral auxiliary is a noiety: RR8 OH wherein e

I's ag cSdolest ig.h@x Wwa&b&s& B rbdciRBY cdifpolnd B kdrthita pxvi)

of faormula; erein R2°1s as defined above.
15 PMtyasamne W r epresent s phenyl optionally
substituted as descri bed above. Mdst preferably RZ

1 iy MBS cottpShaRe Eikla (] 0ol ) b yhomencl
h§dr°2§§ﬂ%’%1 Hgfﬂﬁﬁg?ﬁs{!&wﬁﬁé [ pal | adi um on
carbon catal yst or preferably. using palladium

hydroxi de 20 (Pearlman's catal yst). Advantageously
when Pearl man's catal yst is used the ren;g.val of the
chiral ayxiliar i‘s nost efficient /s net hod of
renpoval R GHENRTGRIRKGH b t0ahiCH MiTe R18 is phenyl or
a substit tgd phenyl . Alternativel y~fHe nitrogen, to
which theOBuxiliary is attached, mag be deri vat llsed
under oxidising conditions to formthe N-oxide before
elimnation by heating to give a secondary amine. 25 A

compound qf formula (lla) may be prepared, by nethods
AnaPOEBIR (-oRh HBCDd JLare 3 sated s Samular e RS s an optionally
pr o paxtste drm ofAd & 'aiepreskent bysicagem bi oproteéting gmup @ad R¥ represents a
RnakaRPasindp, Route (e) may be found in published 30
I nternational Application Nunmber W101 96278. 41 WO
2004/ 037773 PCT/ EP2003/ 012035 It will be appreciated
t hath ‘chirahmyxilary” tihea molstyethel ssiotrodoed intpow anoldchie tor iefliese@ the

ord @l’éregcf:heﬁ'ﬁﬁy of the product formed, and is removed in whole or part at a later time. A
chiral auxiiary may simultanecusly function as a protecting group.

15
Many chiral auxlliaries are commercially available, and persons skilled in the art wouid
choose one based on the properties desired i.e. the absolute stereochemistry desired and
compatibility with the processes being used. Chiral auxillaries suitable for use in this
process include but are not limited to the S-isomer and/or the R-isomer of phenyl glycinol
20  and substituted derivatives thereof.

The chiral auxiliary is preferably a moiety of the formula:

R

R

25
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synthetic steps by which the various groups and

noi eties are introduced into the nolecule nmy be
varied. It will be within the skill of the

practitioner in the art to ensure that groups 5 or

noi eties introduced at one stage of the process wll

not vwezedBees ed by subsequent transformati oneTaeshos 12035
reactions, and to select the order of synthetic steps

_acg_oar@i mlewnanﬁahwé_t rf&f ma_mni%p@wh t Fgﬂxél@y&lo»?qnauy substituted
i ndi re j. esir.e in e fin
or TR o beR it e Bp RS st oo Prte ieperdBiuy apgeied
be ifRm eudlidhalggenehydery Chyalfiomeer ;e para Xepherds i on
or oxidation reactions. 10 The enantl| oneric conpounds

t ' [ ined (1) by separation of
to"{]e ﬁ%%h‘%%ﬁ%ht"gen%‘@%ﬁ’gsgg%%gﬁ ndi ng racem c m xture,
for exanple, by means of a chiral chromatography

col um, enzym c resol ution hods, or preparing and
separating suitable diastered $. (i) by direct
synthesis fromthe appropri at iral internediates 15

by the nethods descri bed above, or (iii) by
enanti osel ective oxidation of the sul phur atom
Optional conversions of a compound of formula (1) or

(1 SwhbRINR>S b MR HboRD ARSHALIVEIRU ma§ BEN RdlefHF foimdle

ffected by reaction with the appropriate add or base.
tional conversion of a conpound of formula (I) or

(la) to a corresponding solrfigt e 20 physiologically

functional derivative may be &ffec®®d by met hods known

to those skilled In the art. a preferred

enbodi nent, in any of the processes described above,

R19 represents a group (ha): 25 C 010 Rz o (la)

such that the final product is a conpound of fornula

(la). 30 According to a further aspect, the present

| nvehereio R® i as\defired aboveovel internediate for the

B PRSP il B I e

for_ exaompl g WO gg%%?o
COWSGWEB&%?WtPH"Wq el v) (X)) or (XIX) as
defi ned above, or as naned in the
The chiral auxiliary in this process may typically be removed by hydrogenolysis using for
example a palladium on carbon catalyst or preferably using palladium hydroxide
20  (Peariman’s catalyst). Advantageously when Peariman’s catalyst is used the removal of
the chiral auxifiary is most efficient. This method of removal is especially suitable where
R is phenyl or a substituted phenyl. Alternatively the nitrogen, to which the auxliiary is
attached, may be derivatised under oxidising conditions to form the N-oxide before
elimination by heating to give a secondary amine.
25
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

30 international Application Number WO/0196278.
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speci fic exanpl es herei nbel ow, or an optical isoner, a
salt, or a protected derivative thereof. 5 Brief
description of the drawings: Figure 1 shows an X-ray
powder diffraction pattern of 4-{(1R)-2-[(6-{4-[3-

(cycl opentyl sul fonyl ) phenyl ] but oxy) hexyl ) am no] - 1- hydr
oxy evigud/e327§ hydr oxynet hyl ) phenol  4- chl or ob erxrgERe03/012035
sul fonate. 10 Figure 2 shows an X-ray powder
diffraction pattern of 4- {(1R) 2-((6{4-]3-

(cy hut.o
i o ﬁ?hgﬂa?%%ﬂﬁ% et Mﬁ%émeno]mm order ofthe
4- bisyhbetip steps by Whinhithe vatiousgroyps en oduceé ito the molecule
powthedy beivhdeda attwilDie vainttee skilef trieip;factiboner in the art to ensure that groups

3 f:% Stagé ( 1] be affe b uent
mo)"ﬂggﬁ%e é‘fdwé(fopeﬁ% Pé })?ony pp%;yﬁf?éut 0X c‘f‘;ﬁ:’ex&r"‘j"s‘?}?ﬂgw
j ?h‘ﬂ\lﬁfoﬂéka?ﬁpreags m@mﬂy irdlcétéd ahefedlis gesirtbethat R in the final product
(cyd ent I S %%ﬁetﬁym but oxyb}ehexyﬁegm nofny h%drogenatlon

xy ef¥Rpoorasion PF)P&\“ m‘f’)phenol 4- br onobenzene

1oul fonate. Figure 5 shows an X-ray powder diffraction

pat fRd EhaRfonfkrié ur%’s Mﬁﬁexyr*igh méy B HBRAE (1) by separation of the

1su|fo hen but ox
e S P
3 t chiroreategraphly caloran, enzyﬁiuresblthm methods st repéring cindi gepafatifigh e

lnvamsme Biastbr@Sisdnihd, i ﬁ#ﬁm&gﬁ&é %rgaru%&b t mr\.qmierm‘emates
ratjon. 30 SY ETI C MPLES Thro out the

18 ol BelhBssp S o, ool PP POV TARE Y the sghur atom.

Li qui d Chromat ography LCMS: Liquid Chromat ography Mass

bt PbloRaohlérsiong b a R o Brhdd T of af e comesponding satt may
OOV GROIPPUYS Do PERsh 31 S eI " *ﬁkw@@ef%lwrmﬁ% Optional

conversion of a compound of formula (1) or (Ia) to a comesponding solvate or

20  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):
R*™0

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

25

(ia)

30 According to a further aspect, the present invention provides a nove! intermediate for the

preparation of compounds of formula (1) and/or (la) for example:
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PPh : triphenyl phosphine AcOH : glacial acetic acid

Et OAc : ethyl acetate 5 PE : petroleumether EtOH

et hanol by : boiling point ca : circa h : hour(s) 10
mn : mnute(s) Al tenperatures are given |In degrees
centigrade. Silica gel refers to Merck silica gel 60

Art WizoRees777¥34. Fl ash silica gel refers to HOMEPR03/612035
silica gel 60 Art nunmber 9385. Biotage refers to

pr epagladusd !Jf'fﬁlﬁ'lu'%adl) ﬁlﬂr(f\ﬂ kﬂ%ﬁ%féﬁww oriak nhMEY in the

| gpeffggé& J’é}“glecartrl ges use I'n “paral I‘E'alﬁpgr £ Yblcted Bervative

puri |cat| ons, normally under vacuum These are
comer ci al I avai | abl e from Varian. NVR experinents at
Ao Ntef degeriPlanof s dkawingsy ot herwi se). 20 LCMB was
conduct ed on a Supel cosii LCABZ+PLUS columm (3.3 cm X

© (Y D) Skl Xk Bl ARl Ot i1y 2 41
e %ﬁfe&%&fwm%@ heévi)woiawﬂ nixsegwﬂaﬂ metaioheno

f ol l4echiorodyendene sutfonae. adi ent 0-0.7 m n 098, O742m'n
11000%3 4253rrin100%3 5.3-5.5 mn 0% at a flow
a were reco

) :
;aFI ?('J'Ws 2'\/d‘hlg;f"gt ?'br %@8@%@?’@%.%@% gt r%’i‘i‘?’é@oﬂs‘{ﬂ}
pos i(tyclopentylsutfangiphenyi] butoglhexyl) 8na)d -hadradxyEByl}- 2 hydBymeltiphibenol

analgihanybELldmtd. N the Figures were performed on a
Phillips X pert Pro powder diffractoneter, Mbdel

PWB040/ 60, serial nunmber DY1379 using an X Cel er at or
et Elguier3 shogoan Xeaymewtiesdiificastion fattemobthe oapithaibpg2euifonate salt of

2Th GRIR 614 DrQdycodhBBLRSYIRERBLIX MBoRarifol A0 dRryethy-2-
E.ydsecogwﬁphcol | ection tinme at each step. Exanple '

44( 1R)-2-[(6-[4-[3-(Cycl opentyl sul fi nyl]but oxy) hexyl)a

M Negard- Ay dghewy EbRY Miray - povdBl déifrsdieRt Piitteld e ad-(1R)-2-{(6-{4-[3-

BCelPh oepentylsulfonyi)phenyllbutoxy}hexyl)auﬂno]-1-hydroxyethyl}-z-{hydroxyrnetl‘lyl)phenol
4-bromobenzene sulfonate.

Figure 5 shows an X-ray powder diffraction pattem of 4-{(1R)-2{(6-{4-[3-
(cyclopentyisuifonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol
25  3-toluene sulfonate.

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

30 SYNTHETIC PLES
Throughout the examples, the following abbreviations are used:
LC: Liquid Chromatography
LCMS: Liquid Chromatography Mass Spectromelry.
RT : retention time '
35 THF : tetrahydofuran
DMF : N,N-dimethyiformamide
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44 WO 2004/ 037773 PCT/ EP20031012035 fl 6-Bronohe, VI
4- ( 3- bronoohenvl ) butvl ether A stirred m xture of
4- ( 3- bronophenyl) butan-1-ol (18 g) ( EP 0 995 752A1),
1,6 dibronmohexane (48 m), tetrabutyl ammoni um bromni de
(1.5 g) and 50% aqueous sodium 5 hydroxide sol ution
(50vododardmrss stirred for 2 days at anbient  PCT/EP2003/012035
tenperature. The mi xture was poured into water (1000
m ) meuN exsbtodigileed | Nnto et hyl acetate. The conbi ned
- extrggt ) ed with water, dried (Na2SO4) and
evapor fthE‘gl dual oil was purified on the
bi otAS9H : glegittiaseficafidh | i ght petrol eum (40-60 C), and
t heretbaghinyleetatel eum (40-60 C) - ether (9:1). The
pr; tions were evaporated to give the Ve
850 @ﬁg%gw&? 10 LCMS RT=4.34 m n. 6-Bronohexyl
4 (f?“?'iﬁd?i’@ﬁ‘l‘@hvl)butyl et her A-solution of n-butyi
[t Ibpuboilng pbistxane (1.6 50 M) was added to a
stirghegesol ution of 6- br onophenyl
4- (3 bronophenyl )butyl ether (21 g) in dry THE (150
m ) hapoursl C under 15 nitrogen. After 15 mn a
Wol wiin :oninutd(s)i odi ne (19.B g) in THE (100 rol) was added

dr oR}MeRtpe m@}@gr ,e?éa,em E@@O& J on was then all owed

C an d| um bisul phite was
addg@ &?F‘% \k&’sg"g f'gaﬂvater and extracted
i nt Glash $ikea geITdrfefs mamwﬁoMoumms@ dried (Na2SO4)
and pRye %fan%etg prepatketiCaiicd Wl Waidgus" bdntafifihgOXpP-sh |r9fr°'9n flash 12

ilica ol u chromat ography (1 kg) eI uting wt
g %%ﬁp% "@Bﬂ ®r (9:1). The 20 appropriate
fr aSPE &osd Riut arecyepacdkedt aadridges gseddn tpaaaliaNpurificatipos,emdly under

9) - victif® ﬁﬁséaﬁ%om.%reianﬁ%.ﬁbu%%%ﬁm yl)
2-(2.2-dl met hvl - 4H 1. 3-'benzodi oxi n-6-vl ) - 2- oxoet h

| i m dodi carbonate Cesium carbonate (70.4g) was added
t o HMBtexpeariments ati0OMUZ (unless specifedotherwlise].2, 2- di net hyl - 25
2¢H 1, 3- benzodi oxi n- 6-yl ) et hanone, (d axo, DE 3513885,

(7EE8 o e o b ) ErsbiPb R il S ke st

vi geithdlite HEOH *ﬂd@ 013‘ alﬁmbmtim)aoem in WBNE(SdVQl‘I &)‘ end3@5% HCOH
di | 5% QeteMih bEMRAIE (solvért 89 Abihg fadibnt 0857 min 0%B,

corblhadn ot %5%%? g%%@% @%ﬂé?ﬁw&@‘%%ﬂwn gne

25 Mye5B4 spesinal were necended an & Hisens VERIamh spetinameldriusiog electrospray

CI ViobiteSandRéditiviinsd8l(ESAbaRd BY-wd)l | tration, washed with
di et hyl ether and drl ed to gi ve the W corrpound

(24.49) 8 (CDCB) 7.78(1H, old, J 8, 2Hz), 7.65 (1H,
br She XBPB Aahsis shiownlin SieFigures wWoR(RHome} on a PhBY Xpprt Brp powder
1 Wneﬁa} Moael FivabB0/6d, 3bkal Sumber BV 375 BEinNCEEbERF defiior.

of fhe ot hier |1 duors degrees 2Theta with 0.0167 degree ZTheta step size and a

31.75 seconds collection time at each step.




gave additional product (13.8g). Athird crop (7.19)

was obt ai ned by chromat ographing the nother |iquors

on silica gel, evaporating the appropriate eluate and
triturating with 35 diethyl ether. 45 WD 20041037773
PCT/ EP2003/ 012035 iv tart-BUM 242" 2=di net hyt-4H 1

3- bavoshogosims 6- yl | - 2- oxoet hNcar bamat e Tri f | uarraRneidicoss
add (92m) was added to a stirred sol ution of

di (tert- butyl) 2- (2 2-di msthyl

AH 1D =0 2l hyl i m dodi car bonat e,

(3527559 3.6litres) at 21 and
t he f‘é&m Gﬁﬁ%us'f s-t(ﬁbw@vph%w buteni-ol AJBBUSERHOBES 752A1), 1,6

sol udibromohekdne {88 mi); REAbUYRMNBDERNMGbrGNIE afs §rand Gow aa.uédﬁe sodium

2K BrolBd SorfER 108 i ras 1o of 2 B s Bl WRSertiBR e misure
Thi SWARROUSE InicavRlery wkﬁﬂ@ﬁ%@ﬁﬁﬁﬁ%?ﬁ%t"&@@lﬁ%ﬂmw
tri twerawashet\witt witerxdrio (4.50)) afdeviporited. gTheaesidial aliiwasl purified on

ro | o
ccrtis il Bl i grd Boshalfabbe . G 6 oy perpieury (40,00 <0 -
10 ceptihd TMWPBQ}? fraqtions; wese e‘f?P@J’ﬂ%iO give1the flle aampound (18 g)
bt dioMsRT=4@antihe not her |iquors by evaporation and
chromat ogr aphy on a Bi otage using 15% ethyl acetate in
hexaillne ] LCI\/IS RT = 3 37mn vv1l ta:r; BuM (2. R)-2-(2
hvdmso&hbﬁdfheaalyhmﬁnihhéﬁné\mﬁ\ﬂnﬁdmmmﬂa&fedhﬂa’:ﬂﬁﬁdsolutlonofs-

! B@gl'n Qé?bgo‘?no'ppenyw &RS1 QBP0 ) W Yos'8 uder
16R) nittegena iiten 1§-mio aselktion oGodined1$ 6 )iy THA (100 p) was edded[doppise

- C] [oler30 4l e 881&1oR Was ihen allowbd!BRRTh BHI) *Calind Bquiidiedodium
glzrflo%e@ﬁa A %@4@94 n f tert t|)'ech}4€owateranc.|e:ctrat:tec:!intoether The

benmwmmweyemmmamme@ The te3Riug was purifiacHiy

(1. aédhtSsﬁf elumma ’ 2M I t gﬂ-n %héx&tﬁleétﬁér%ﬁ The
W S [ o orane

285 Bifropoef o vt piboafen e g e gompoiig 170 TEGMB 01

HCl MM 70ml) was added with cooling and the mixture

was part|t| oned between et hyI acetate and water. The

P bk s o0 RS Lol e -
sol ] F v

conGesiin earkanat (Tp. wvapweq tsxa qsluw susetmsl@p of 2-brom0-1-{2.2-drmeﬂ1yr-

26 hr 4408 3V@HBBI0NN-6P)dthandhe, S(t;lak&anl@sda%@mas (®1. agt)lame di-t-butyl

O PRSIl T oS bt o

nat 25 for1 RN -t mixtyre (wageditiod withiwater (caB00OmI) and the product was

3 betra@el Ml dethyli othdr (FitR! &eA PODHN.N The WombRmed u%ehwllayers were

xyeﬁ@é%aﬁ?ﬁw%gé%éwﬁﬁsﬁ? 00 e Qe

celcted hydfitigation, jwashed withs lethyl iether end deiati tgrshrwﬂilpu titfe compound
(24 4g) 5 (CDCly) 7.78(1H, dd, J 8, 2Hz), 7.85 (1H, brs), 6.87(1H, d, J 8Hz), 4.97(2H, s),
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
35  disthyi ether.
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30 (60% oil dispersion, 11.99) in DVF (160ml) with

cooling such that the internal tenperature renai ned at

O under nitrogen. The m xture was stirred at 21 for 2

h. The m xture was retooled to 0 and 2M HCl (134m)

was added. The m xture was diluted wth water and the

pr ogcdodasiextracted with ethyl acetate tw eemEd6012035
sol ution was washed with brine tw ce, dried (MJSQH)

and evapor at ed to g| ve the the conpound (63 559) LCVS

RT _1351 314 Q v 4 [ 74 e I =

Vi i

(5R) Te““("?a?"bﬁﬁ%ﬁ?w wamdes *%%fpzrsa F?!S{‘l"ﬁ 9tsd=0¢n1buw@ (R2-dymethy-
340d 8bdrhentasiexioByiH2excdthyimiodicahonats) | @5055%) one  SicHildréBthane
s dr (atiinks) WOz SEWR Mt s stired Gor0) 5118 AHARH NadkP solution

t | ed th t
(5Ry LS e ong, B 18 it o By P oparaios.. Brsoraans lver
i non¥ag washed gyh Walergdried (@Wawamratewmmroam This ugestored under

d hi ¥ t
2& et “"e*:”ﬂ‘z?@x"f" Hhrast it L st mgﬁ (5 Bjre the cruce
lgfl’&;&‘ @2 g§ thar tg\ggp the title

rﬁ"ﬂ'Wé‘?ﬁ K@Bhr@m@rmumtﬁbamfvm oﬂtainedifrotamhs ®other liquors by
t enmeapdnation and desatddiphPsh 4 BbRgRRIRAY% il stelaln Rlxane. LCMS

a 4 oride and extracted into ethyl acetate.

N The conbi ned extracts were washed with water, dried
' (Na2SsO™4) and evaporat ed The resi due 10 was pur|f| ed
on b eérbBieyl (ZH)-24 0£1,3-beHabdiditds-W-3 by b fivicarbame
X ve V\é
ﬁe Wﬁﬂ%&u&h Jf%be M'@gﬂf? 28iml) was Hdded” sk slowly toa 1M

( Q/as'atmt% W‘@Pm ummmmar@mon 2ej[1v8,2Joxzzabbkble in
- 1. Doludber(a6m) ek 0Murdtel hitroden3- AXRMbr 8f Rrtdufl 8-(22.difethyl-4H-1,3-

5 mé"*‘%’? f‘%%‘;‘%?"f‘% (19828 &b JHE. 6.3 Wegaddeq slowy

19 eIt belews &3 fpllowed by3N sakitionl pibofane A dimethyl sulphide in
291 BHF (2526hl) lover( 50i e ASteP ASEND HODWO:H?%@E@&&& e m and the

s e panlBil AMERE T el . 78S ol

1- it saturated  NigHQGy; solyien en@rm)e amj dtied VMGS0RNi The Soltiy) was
Egrggeem and diey proddct PafRd byYdh kaphy Bgrf?g.pg,% et!(8009)
e eat e a
$0¢ g phectfie F el F@f*mog%%a& Z'ae%ﬂ? kS i Gompouna
2vat @A FNSRT 588480 nt o di chl or onet hane. The -
O extracts were dri ed (Na2SX4) and evaporated. The

%? W#ﬁ&%&zﬂmwv. oviobrdr & henpoticataon,
g| \(#5.37gpin\IMFC (B0 Rk ddlied diopwise to@\SirE suspénsidh of bdlium hydride
30  (60% oll dispersion, 11.9g) in DMF (160mi) 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 =
35 2.66min.
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25 jix~

(5R) - 3-(6-(4-f3-(Cvdooent vl suHnvl ) nhenvl ) but oxv) hexvl )
-5-(2.2-di methvl -4H 1. 3-

benzodi 0)i n-6-vl)-1. 3- oxazol i di n-2-one Sodi um

perl odate (1.5g) was added to a stirred sol ution of

( SRw@B2004mBH74 3- pCT/Erzoosmlzoss
(cydopentytth|o)phenyl]butoxy)hexyl}5{2 2- dlnEthyI
iRiefhydit 13- X

ei ha ol | e Foom eerature ‘
er—2R4PrRE=SH| uti on was concentrated fn-vacuo (ca
SO%Qduhrb hydiidé (R0&ddispetsionvimbibt.26 gpwasxadded tocal stintetl ocooled (ice-bath)

gl/ggélo?rg?g’g to Sed Th‘[a@Sér esi dunes-ﬂn %url )47??% an
5 BB A i o, e s 1 Gt s i iy 15 QWA RD: Asouton of
t he6-btomehéxyl 4-13}iedopppwmyl amer f(’ruaibgb amﬁ!Mﬁe(GG rely avae rtheéncaldded

ﬁnpn&?i'%ﬁvo 5004/ 03777§ PCT] P2003/ 254 R it S, thon
(LROU o paspus sofer gt ewwqw? sﬁaﬁe% PR AAPPRI The

VI ) comibiret GMM mbﬂwh-wam dried (Na,S0O,) and evaporated The residue
ng With EREF -Hexdnid (8206 give the title

Rg srf(Ség; %_C{I&y'g_'o_p“e%,xl sul f| nyl ) phenyi ] but oxy} hexy

d| net hyl - 4H-13benzod| o)|n6yl) 1, 3-oxazol i di n- 2- one
(Oiﬂ. @ - (-5 . ek ENo Bt dfimétii-429 k- | N

rodio it ed-—Tht 0 phoshate buffer sol uti on
1§ pHh Slffeé my)n aﬂé%&%@mﬂﬂ é—t@n:pﬁloxaéed)s'ﬂt-{é-l‘i-@h e
ext d-orbroRsiniBLbmY (1.86), 1 ¢6is(ahiﬁ8r§@ﬂbspﬁtﬂ@b
3 orat e ol | was, hu Il %
{“P w éns ggﬁ"‘ﬂ‘g?’}? cetone) di cum )was stired at
d| 42 00) temmamrie meibmth%pmmnafﬂﬂaﬁuaad trigthylarpipe 2mi))for4€ min
el UpBér-nitrbhén ' & SAIROHRURGvak Beated

2¢f: Viﬁ{ l%%ft Eﬁ( ?und d inv CN%erand e:drau:égingn n.
ds uiichioromieli@hes nmmmmmmu IMM and Othtad( v'léla mhyalzﬂ
(hw.d.
flontsveHbeenars s e iy
(2L9M§|Rﬁe’th§1 mitH 1, 3- benzodi 0)i n-6-yl ) et hanoi (0. 19)

25l n glacial acetic acid (5nl) and water . (0.2nl) was
heat ed at 82 C for 40 m n. The sol ut| on was evaporat ed

( o, “ES+ve 532 (M ). 20 Exanpl e
Ry S s gercgale | 7 0¥k VIGRH 1101 SR ORGSR
anicyeibpentyithinpirenylbatoky)irexd)-5-2,2-dimethyl-4H-1,3-benzodioxin-6-y)-1,3-

30 oxazolidin-2-one (1.0g) in ethanol {20ml) and water (10ml) at room temperature. After 2 h
the solution was concentrated jn-vacuo {ca 50% vol), diluted with water and extracted inlo
dichioromethane. The extracts were dried (Na;SO,) and evaporated to dryness, The
residual oil was purified on a biotage cariridge (40g) using ethyl acetate as the eluent.
The appropriate fractions were evaporated to give the title compound {( 0.68g). LCMS RT

35 =3.66min
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(hydr oxvnet hyl ) ohenol acetate (Isoner 1) 1

(5R) - 3-(6-(443- (Cvdope

nt Asul fi nvl ) ohenbl | but 0) cv) hexv0-5- (2. 2-dl net hvl - 4H 1.

3- 25 benzodi oxl n-6-vi)-1. 3-o0xazoiidin-2-one (Isoner

1) Prepared using nethods simlar to those descri bed

i N B¥@smd@erEsi X) Separation of di astereoi SONBF/EMR3/012035

achi eved using a chiracel OD colum (5 cmx 20 cm

usi ng heptane-ethanol (4:1) as eluent The tide

conpound vvas obt ai ned as a dear 0|I (O 1989) LCIVS RT
14%% : ‘ exyla 2. 2-dimethyl-4H-

(1Rt » dkin gakpoenhl sul finm )phenvnbut oxv) hexvl I a

mzﬁmﬁmﬁ@w S,

dfe s atimndsisdid 3&eamwdn-|6-m31 SM“RZ-ODB 10.9Q) phth polassiueg trimethyl

X\ZJ( ZlaHdlafdd. é@% §0inWa3 heatbd to reflux for 2 h. The mixture was
nvl .DB%'[P% "%P] '&ﬂ?‘f b %%%Q@m%?agd into ethyl acetate. The
( hy cwioacterwarn washeH aith watet siriet @aSCshansk evagorgied: pEhecrgsidual oil was
usi grisdt o ds biétaﬁb' @ftridge {890 ¥6ingl EfichiordiRsthahélethi N P.B® almoania

‘?AJ') dﬂg\ﬁaﬂ uentzTh appn}opﬁate%s §4§re e(rapwgted tgg%( a:g%eem%ipound
R) - Zaf'@GLQWQTG@Q?)f@%nt vi sul r Mohenvgbut oxv) hexvl ) ami no

| - 1- hvdnxvet hvl } - 2- (hvdr oxvmet hvl ) phend acet at e
(1 soner 2) 10 fi

2 g@ﬁ ygé%o r 2!! I)grnlno]‘l-

| x) (2 Z_ﬁnﬂhﬂfﬂfﬁ MMHJQ*EH (0.1g) in glaclal acetic acid (5ml) and water
{ALRNEN0\thif.Uhd SOUIEMPWES W apdritb® lo/dnte¥s/o give

(1Rjo.2m d
il o i A ol T
described in Exanple I x) LCM5S RT = 2.89 mn.

20 Example 2

D65 4-13- U 2.2-dimef 3-

25 zodioxin-6-y1)-1,3-oxazolidi i 1
Prepared using methods simllar to those described in Example 1 ix)
Separation of diastereoisomers was achieved using a chiracel OD column (S 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.

30
benzodioxin-6-yliethano! {isomer 1)
Prepared using methods similar to those described in Example 1 x)
LCMS RT = 2.80 min.

35
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20 in 4-(1 R-2-f(6

(443- (Cvdopent vl sul fi nvl) phenyl ) but oxv} hexvi)am nol -1 -
hvdr oxvet MA) - 2- (hvdr o) vnet hyl >ohenol acetate (I soner

2) Prepared using nethods simlar to those described

in Exanple 1 xi) LCMS RT = 2.60 mn, EStve 532 (IVH).
25 weawens 44(1 'PCT/EP2003/012035
R) - 24( 6- (4 f3 (C,\/dopentvl sul f om ) phenyQout oxv} heva )em

5R)%WM@%¥@%%UI f onvl ) phenvl | but oxv} hex
vl ) -Prepapedisitg methods-similan to thosgdescribed in Example 1 xi)

benz el 12.60 mid; 2s+e 8232@MM.di n- 2- one

% Chl oroperoxybenzm c acid ?O 0888) was added to a
stirred, cooled (ice-bath) solution of

(5R) |§3(4{ 3- (cydopent yl sul finyl) phenyl ) but oxy) hexyi

‘ g4 A ey ed for05hatroom
terrperature The soI utlon was diluted with DCM and

LCI\/B RT 3. 78 rTi n.

I éﬂeBire&usi methods to those described in Exampie 1 ix) _
I (6- ( F 1351 | sul fonvi ) ohenvl | but oxv}hexvl ) aWhoi -
I -(2 = hv * 5 1. 3-benzodl oxi n-6-yl | ethand A

stirred mxture of

di ! 2-6 yg- 1, 3- oxazol i di n- 2- one
and""ﬁaﬂ%ﬂf\gmﬁhﬁﬁﬂmﬂﬁfl‘o @Pﬁea’ﬁ%ﬂ"h%déﬂ Exampery) i n THE
(6McMerRTR@@bafh.t 0 reflux for 1.5 h. The m xture was
poured into phoshate buffer solution (pH 5) and

extracted |nto DCM The extracts vvere washed W|th 10

: 2
iw(é Hkedt ["pWOxve piazasgawieeanwm; | but oxv} he

( hAEMSRTE 280 MinoR&t¥eI532 ke 15 A stirred sol ution of

(I R-2-[(644-[3-(Cydopentyl sul fonyl ) phenyl ] but oxy) hexyl
25 AR ARk a- (2, 2-di methyl - 4H-1, 3-benzodi o) i n- 6-yl et hand

(110mg)y Tn gl acia Ac(]—| (5m) and vvater (O 3ml) vvas

30 be Xin=6-yl)-1 lidin-2-one
3-Chloroperoxybenzoic acid (0.088g) was added to a stirred, cooled (ice-bath) solution of
(5R)-3-(6-{4-[3-(cyclopentyisulfinyl)phenyi]butoxy}hexyi)-5-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yi)-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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amoni a (50:8:1) as eluent. The residue was dissol ved
in MOH, treated with glacial 20 AcCH and the sol vent
was renoved to give the W conmpound (76ng). LCVB
RT=2.6m n EStve 548 Exanple 5 4-((1

R) - 24( 6- (444- (Cvdooent vW

f onwo @awkd but oxv) hexvl ) am nol - | - hvdr oxvet hp¢iriepidesndivas
(hvdr oxvret hvl ) Dhenol acetate j)

R e R o

cycll-éb@rﬂ'rwi"%w‘one (EP683172 Al) (0.5 g) and N, N
dii sopropyl et hyI ani ne (3 33m) in DVF (15rrfl) was

3 oximEzyvethane edto 706 under nltrogen and a
sol w Isﬁﬁ‘echmlﬂ{JréG-obr@M{WM@MMnﬂ»&Wt@EW@ 2-
A ) iy SbRBRLARLIES Bekaidhe2 it PG Bltksslyin Y 2ibhoiate
was a d

ture was stirre 0 for
19 K240mglein B (6rhnwas We“’\%&"‘ o2l 1 e 'F"G'&Jﬁ'i wai pourad into
t e mphdshite baffer palitios (bHD5)tand \axtiacted tcDEMt Thee éxtreict werervashed with

¢ Qﬁ% ) é%dr&%&até?’ QW&WWQCMS RT =
N
evaugtrgét N vé'guo e res‘y@& oi | purified on
a sPPPEY 50 WD 20041037773 PCT/ EP2003/ 012035 SPE
bond el ut cartrl dge (100g) using a gradl ent of O%to

30/(, r_g :
yrogmelybphendl seaiale)) | OMS RT =3.93 min 5 i
161Rp- ﬂiﬂ'éd @d(JM {Jf4(1Ryﬂﬂwwmu"mwwheﬂvﬂmxy}hexﬂ)awﬂoﬁ-

heﬂgﬁ e%hm enzodi oXi n- ﬁ%éﬁgllamlfmo” %sw)rarngdwater

sol (f3ml)wasiheated at 85 °C for 40 min. Thesoutnnwasevapora to dryness and the
1 ( ﬂeheﬁe s paineX pyBistahdTY teolimiy lyrbinatégraphy copxics yising tOIGIEOH-

? % n'f% OBQ?%%%M. d?heDMEldllg %aissznW treated with glacial
2B 8 AP FRRIPS WP B oYY TBPBlLGHS R -2
di i eppespy| et hyl am ne (1650). 10 The m xture was

heated at 50 for 22 h before being allowed to cool to
roomtenperature. The m xture was dissolved in Et QAC,
wasEXampig h brine, dried (I\/gSO4) and evaporat ed to

dry :';L‘.\:‘-" : LLS‘-'" Al

on [ ut SP e (1o0g), gradlent O%to 30%
2%) it bl a (10:1)] In OCM

(Gradrmsterlll) The approprl ate fractl ons were

=2. ? tirfol solution of 4-bromophenyl cyclopentyl suifone (EP683172 A1) (0.5 g) and N,N-
disopropylethylamine  (3.33ml) in DMF (15ml) was freated  with

30 dichlorobis(triphenylphosphine) palladium (II) (50mg) and copper lodide (13.68 mg). The
solution was heated to 70° under nitrogen and a solution of 4-{(6-bromohexyljoxy]but-1-

yne (DE 3513885 A1) and N,N-diisopropylethylamine (1.66ml) in DMF (5ml) was added
dropwise. The mixture was stimed at 70° for 19 h. The reaction mixture was cooled to

room temperature, poured onto water and extracted 3 times with EtOAc. The extracts

35 were dried (MgSO,) and evaporated in vacuo. The residuail pil was purified on a silica
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i

1R). 2- f(6 (4f 4- (C,\/dooentvl sui f onvpohenvl | but oxv) hexvl

am nol - | - (22-di met hvi -

3- benzodl oXxi n- 6-vl) et hanol A sol ution of

R) - 2- 6- ({4[ 4(cydopent yl sul f onyl ) phenygbut - 3- ynygoxy
exxdRaEpsL- 20 PCT/EP2003/012035

2 2-di met hyl - 4H 1, 3- benzodi 0) dn- 6-yl ) et hanol (127nyg)

bo oe'ﬂ]t Y| Yfe tf rad {oia elher in
ﬁar %ﬁ;ﬁnaﬁé@ﬁm@ aﬁgwé%&%ﬁ@wgﬂ% give the titie

fil oRpounEBoRy)ACMSREE:.$Dmidr yness. The residual oil
was purified on a silica bond elut SPE cartri dge (59),

I
(
)
1.
(1
)h
(

gradlent O%to 20% - | al 10: In
1y (A hl-{ a4 ROMVISLWIORYPHENYHY I . HIEIR L 124
eva te-b o vilsthiahol corrpound (65ng) LCMB RT=

of [ )o -1- —(cydopentylsulfonyl)
s ﬂ“‘%&”é‘ﬁmm iain el
ac ebatzedl&rewmw V00266422 et (T dmgeshd diisbprdpylethyiarine f] 65pl).

1hx | )I'he t%&quLeCwl\é% heated a2( ﬁpfm% be%?é"lye?ng aﬁ%%@ool Mp&wrs

( ( 1 Rye mixieresvas tissqived inRIAG avashed withdyiog. dpadd MoBP) and gvpeprted
) heto\dnmeis) Phe rbsiloafisioneé plrmed dn 2 silidalbead et \eretcanidpeieg!

20cHRIE I é@i@%&%@%@g@*ﬁs‘?’ﬁ% P?@é&t%ﬁu?*“ﬁ@"?

3- berprpratn fragtionswvase exagorgley

18y dehgrain br om de (4 Slg) and pot aSSI um car bonate
(7.31g). The m xture was stirred at roomtenperature
under mtrogen for 18 h. The reactl on mxture was
phaMMh br| ne and dr| ed (I\/gSN 5

Fi | A rsglutioh oft (10R)-2 8T 34-( mhvmamyﬂw@ yl)@ghesamino)-1-
re@%rﬁeﬂﬁ-ﬁﬁ-ﬂiﬁnﬁ@ﬁbﬁ inl| E0Ad | i(foml)  was

t, 835mg) for 19

cpdlopbitis
2
sg‘gj‘i%w“ 3 ﬁ*%&ﬁg;sf,%ﬂéw @ho

Hi o8 T?F@as‘%' apprpgriate fractions
2%t |"ﬁ"%ﬁ"aﬁ?"a MP‘HPR?F@’@ MQ‘%FT MRact i on

mxture1vvas oured |nto vvater and vvas ed W [

S E T HLILY -

Prepared using tha method described in Example 1xi)
30 LCMS RT =2.60 min, ES+ve 548 (MH)"

hydro thyl)phenol acetate

35
i 3-8 | sul
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O

brine and dried (MgSOX). Filtration and renoval of the
sol vent under reduced pressure gave the title
compound (3.63g). LCMS RT = 3.33 min. 15 Ki

| - (4-f(6-Bronmohexvl)oxvl -1 -butvn-1-YD 3-(cvcl ohexvi sul
fonvl)benzene Prepared using nethod described In
Exarmbmﬁaa)kaNB RT =3.98 mn. 20 jy) PCT/EP2003/012035

(I R1- (f6 ((4 f 3- (Cvdohe ul fonyOphenvl | - 3-butvn-1

vl oxy Bdon Lof( Zbromoben (5.00g) in DMF (100ml) was added
di et b | e B v et?w°?ﬁgo| B Shred

usi n 'ﬁ)gé d‘@’gé'f?ﬁa"q%? nple {1319)cie '&1""’%’2“"’9‘” at
perature under nitrogen for 18 h. The reaction mixture was partitioned betwean

( 1'R) 214k iR (ﬂéd i i Ll AR e i Y Whgs,).

exvl

183 RSt el o B et ntes euces eresship gt gt compound
descﬁ&?gbl'ﬂcrﬁﬂlm)dﬂplcml@exme)dhth)@bﬁemkf‘ﬁao% mn. 30 vy)
4-1(1R)- 2-ff6- ((4-f3- (Cydohexvl sul faw ) ohenvl | but vDoxv
Nwna QQ' -1 fivdroxyet hv 2- (hvdr oxvnet hvi ) Dhenol

acet nmet hod descri bed i n Exanpl e

1xi )A sics safion 2f @dravionheniiSyviohesd 1suifiNe)(3.895) EEx BEM (200Fn!) under
5:2 W@G@%Q%@&Z&wﬂ%ﬁ%&%&é&%&éﬁm {679 pure, 8.68g), and stired at

vl sﬁ%n@{%ﬁeﬁskgﬂ)&- aent(ﬁ%‘g{gﬂﬁt&ﬁ%fﬂm into water and washed with

hv drasieeas sodiym sulphite Ynth pe peradid feinained Jhe argeniephasé was washed with
1t f (bhné\hhd\lbﬂléd-(ﬁlgsom mwfohwfrerawaramabmt ot mﬁ? r;&(c?_d pressure
stir net hyl sul fone (Ta
Lettd%éﬁl’*%%ﬁéﬁégmﬁ% (200m) at -78

thder ni trogen was added a soI ut| on of Tithium
biS(_iml‘ RS BLifiohe X oaAy -B Gvit-1- A8 (cvdioHembiaul

dr o pef ore a
sol ut| on ggmgm%f’égers%rﬁ.\é@% %’"@ig in THE (10m ) was
add&GMS W't}re was allowed to stir at -78 for 1.5
h then quenched with an aqueous sol ution of amonium
250 ‘

the“0rg ' )

and dimelvbdtid d-beqzs oi | was

pur Pfepearéd Osingamahéd db@cﬂbed in example 5 i)
LCMS RT =2.92 min.

25 V) (IR 6- ulf n he. no}-1-{2,2-dimethyvl-4 H-

1,3 joxin-5- nol
Prepared using method described in example 5 iil)
LCMS RT =2.94 min.

30 Vi) 4-((1R)}-2-f6 1-hydroxyeth

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

35 Example?
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SPE bond slut cartridge (100g) using a gradient of 5%
- 40% di ethyl ether in cyclohexane (G admaster'T).
The appropriate fractions were evaporated to give the
ti de compound (1.66g) LCMS RT = 3.40 min. 15 M:
4-f (6- Bromohexvl ) oxvl -| -butene A m xture of
1, 6wb hoasohexane (18.30g), 3-butene-l-d (2. Yemkpzo0mnzhss
t et rabutyl anmoni um bromi de (0.81g) were stl rred
, € 2

qct |on mxture was
et -het e et 20 F—ard Et OAc. The organic
phase was vvashed with brine, dried (MgS™4), and

evamo_&sgzﬂf- - M}ﬁ;ﬁg&ww oi | was purified
vced "@a Saﬁgq,n ol exaHHen\)C;rﬁetﬁJ émﬁg% (;Xn&tll%q{g"?ygcg“#z é?(oass 4.74g) in

El utTHbn (Wﬂlﬂh) S -TH etungér cnitrgen | wagy efided e @aneoiyding of  lithium
I e MK AHimdiyisiyiempIe (1oaN 1 dem:e-rmr) ArpwiREl TRE AHEIS RaLaved fohE6 min

I bR ”Eﬁ@ﬁfif‘ Ao (5f) 1 Tt e b e e wes

( 5ReHB@6 1 Sir BLI{78Nfor 1.5/ hother) hesootiedSuth an-adileous lsolition jof amgonium
Benm&idw THY fodtlel wls Sarabi@ With IEWOAL, and IR ofganft Haké! Wadhed with

( 5 RPAnS: grigd SMiF el Bl Avapqrpted to dRaRSS, Sheprifuab ol e pripd gp g slica

ol i SPE barelralt widiidg(3 @042 29ing 2gradient of 5% DK dighyleihetin dhglohexane

Ni T (SHadhbsi). 2FHACH té! FudBUsl Wel6 o(£poffed I8 gite IMANIE | cOMpound
9 andthe m xture was stlrred at

roomwgsaét & ? 15 mn. A solution of 4

15 (6- bronohexyl ) oxy) - 1- butene (2.078) In DVF (5m) was

addmd.;_ 6l5 m xture stirred for 3h. The

th wat d t
ot te e MR o arl e SRRl . Rkt ey and
W t ntrahuwmnodumduomiqwmn) wergraiimed, vigasousty evdtht 19NAINaGHE B5ml) at
Therob@ IbriPédture uhdewaﬁogwfbrfmdmrmm&i Jr\lx% wiEpahtfioisbd Hetween

Iut Cam%@’?shigf ﬁ)@a}(* radmeg @ Yried>(Mgso,), and

200%9@%67@ dnayess=(Phe 8idoal i) 9@s parffied emp stigr SRE bond elut cartridge
00g). heSEdds AVEASIOMbIRStadeOwas diGted With YtiohexaRe.UEIgtion with 5%

( 2 Eﬁ‘fi@% ﬁlb?%ﬁgd}hexane anA&7renrr|tlwgl of thevgolvgﬁrl %)weg2 rédaoed pressure gave the

3 ) title pesoround (4-58a)y Tl - ﬂlwe@%mmﬂsme(inta(c@h@sawaﬁ‘QWQ 3-
afuten- 5

\ O
ex;ﬁwﬂ&ﬂﬂl rret hyI 4/ +1, 3- benzodi oxi n- e-
To a solution of (5R)-5-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (WO
0266422) (2.00g) in DMF (25ml) under nitrogen was added sodium hydride (60%
30 dispersion in mineral oll, 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 (5mi) was added
dropwise and the mixture stimed for 3h. The reaction was quenched with water and
partitioned between water and EtOAc. The organic phase was washed with brine, dried
(MgSO,), and evaporated to dryness. The residual oil was purified on a slica SPE bond
35  elut cartridge (50g) using a gradient of 10% - 30% EtOAc in cyclohexane (Gradmaster™).
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yl)-1, 3-oxazolidin-2-one (1.008) in THE (2nl) was

added a 0.5M sol ution of 9- borabicycl o[ 3. 3. 1] nonane
(9-BBN) in THE (6nmg. The solution was stirred at room
tenperature under nitrogen for 2 h. Tripotassium
phosphate (1.05g) in water (1.5m) was 10 added

f ol hay\Releayrrs PCT/EP2003/012035
1-[(1-al ly)but-3-enyl)sul fonyqg- 3- bronobenzene (0.788),

pal | 88 WpBropR&ts fraétiend Were bvaparadd BN thelEBompole grzjeeﬁ)t LLOMS RT =

was d at 600 with vigorous stirring for

" The M'xture was allowed to return to roomtenperature

t hen partltl oned betvveen vvater and Et OAC The organic
I £ R\ G oy A i o

Al | esi ¢ (?‘I| vvas pur|

- i 50g) using a
gr acle mso@ﬂons@w&rm&-vwwm@mmwm 3-benzodioxin-6-
( G arE3-bardlidin-2-0hb £(1.08g)0 ir0 THF a{2mi)f was tdda@s aV@IsM solution of o-

e"aﬁg’i@“ﬁ?ﬂi 91 vj)abn‘éﬁet@-%ahb i SFHEOBRYY e (sbiubF wak SRed Lt room

( 5R)tergessatwe yndea pitregenderehl dFrqtassium pheephate (LIRS pwatar( bah was
Jhaxadded -falewst Dyd i-(elalitiut-3-88)sulfonyl]-3-bromobenzene (0.78g), palladium
;”(;II- u%o?tgﬁ?&@,dﬂng )ana' (q 3|¥J)) TA'G %kﬁ?’%%%lﬂegl'e@at%oo With wAborous stirring for
( 5R)2251 (The Joidprgewan pllawed g reire toyeem itesieratige {Heh Paditined bgtween
3 {[uaate(rzanprmo.eﬂ TheYdrpanic phase was washed with brine, dried (Mg so‘) and

| d| n one %E%mﬂrg E’%@P%f&%%mﬁ%éyoheo%g}’%ﬁo X@tz?aange

% 1i(5Pa) using a gra nt of 30% - 50% EtOAc in cyclohexane (Gradmaster™). The

" Benapprbstandrablioné ivsre @yshoRea)s §ilaome el dinpéling 1. 20gp LOMS RN E 3.91

um £32ng) was added and the mixture heated at reflux
under nitrogen for 55 mn. The 25 reaction was all owed
to cool and the resi due was appl ied to a silica SPE

O s 7 R / &1 ] ‘
(1RP szuﬁceot(fmmwmww&émww»w&mmmﬂw
vl ) Bbutpira-yisuifanyiphenybutiildkyihex{d)-1,3-oxazolidin-2-one (0.5g) in DCM (25ml)
di ”&LJ‘%%W Me%‘&tﬁ&g%%b@plﬁw%fcﬁﬁrgﬂmemum

| ut
( SR80 v egdeciand the reyure peatecat el ande koR9R T SEMp! FisL
29I ) @astion was allowed to cool and the residue was applied to a silica SPE bond elut

IId| n- ZJG?n ) '@%"W@éﬁ?@h@%ﬁﬁg dydbﬂgcé%é{ogss@%%)

trllr@ﬁ 1 Hl‘ﬂate (0.11g) and the m xture heated at
70 for Further potassiumtrimethylsll|anolate was
‘. r 4

ad

i ' b P30 ¢ phase was washed with
br mma stided smuéwmmmwmsd-y&mfodﬂmmwb@)
purl f| ﬁgon SI i; ?ggﬁlégoa&g ﬁﬁh?gc%g??!%%gi gag?,l_l%v\@\s THF

qgﬁa@lpm trlmethylsilanolate {0.11g) and the mi tedat? °© for

2 h Further potassium trimethyisilanolate was added (0.05g), and again after 4 h. After
35 6h the mixture was allowed to cool and partitioned between EtOAc and water. The

organic phase was washed with brine, dried (MgSQ,), and evaporated to dryness. The
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in DCM (0-7% (G admaster""). The appropriate

fractions were evaporated to give the W conpound
(120mg) LCMS RT = 2.79 min. 5 Al
4-((1R)-2-/f6-(14-3-(3-Cvdooent en-1| -vl sul fonvl ) ohenvl i
but vl I oxv) hexvfam no) - 1-

hv dvaxaeedddwviy - 2- (hvdr oxm et hvl ) ohenol acet at eecPreemasaehss
usi ng t he rret hod descri bed in Exanple 1xi) (PG 49791)

o e 5 o b
va |ia i/lT °9i"e the

acettﬂlbeorhﬁ:u&daeurrmteMSW(ﬁ areminvi t hi ol benzene 15
| odocydopentane (3.93m ) was added to a mixture of
3- brormbenzeethl oI

| odasy e%g% ,.‘T‘%m a,sipfaq%) B 4T7961LERS HE2.53 min,

stirr e SO vent was evaporated ‘and the

r esi il rt|t| oned between water and Et OAc. he
comnbi ned organi c extracts were washed with NaCH (2N),
ﬁji s ad20 dried (Na2SO4). The resulting oil was

u

ri a. bi ot agen" . chromat oqgr aphy o S.I|Ia
: (b'"ﬂ G+ !--IF [Cyclone h-; -m ghe Jlauk 0xyhexy] aMing u'n eth

g Bromor@-(eydidpeatyithi@lbenzene benzene (3.6g) in dry THE
154 0Madbcydlo dﬁr&s radHéng@rh mﬂu@ddemmaé:bnemioa and
'1'5tm“' s “r%w #‘% sl i gnd kb Ragidd %E*X%ﬁh nitrogen
was ferddfivd Al fusthed woarvﬁ hdmdgnﬁnm di!m!ims %ﬁeﬂ ¢hex mgixture was
war @iked for 1Vetrnd EbivetB hasi8pbrated dnd ehedreGidle Wad péritioNed between
col SO EndioRd ee"%ﬁ'bm@%%@ SRS a4 ftf O 28 e anc
2nd driechdlagithhi Thedrestiga al wa%m-%wwmmwtwv on silica
vat @ging Efclohekadd b elliahiel givd\he B Gompdie (R6g)SIBMSRT=4v¥argn

evaporated and the resi due was purified by colum
chronatography on silica using cyclohexane as el uant.
Thi &} dréls Figdohenggaeind (1.8g). LCMVB RT=4. 1min

' 'f l {I’% ‘o $HAG?P aeflwéya%h Sb'iomdbd%ﬁa %69 il @éya'l'l-iﬂk') (4okniodn -60°
2820 der A ek b B0 3 R P e b8 15min
( 4. 8gpluporcf iagier($.3g) in T THF (36rl) was)addled dropwise ands the 3piutign was
RT aipidd i VGarmQb 66, vl THR wal@adato Mel BlovdOstARLS fQIONEdBY aqueous
sul gortljllutmesuslp%litgt ITrcl)anresJ;pn% o%{ogﬁegls %olgurégsv\?as e?tgacted with diethyl ether and
the combined organic extracts were washad with water, brine and dried (Na,SO,). The
30 solvent was evaporated and the residue was purified by column chromatography on silica
using cyclohexane as efuant. This gave the title compound (1.8g). LCMS RT=4.1min

To a solution of the 1-(cyclopentylthio)-3-lodobenzene (1.8g) in DCM (40ml) at 0° was
35 added m-chloroperbenzoic acid (4.3g) portionwise. The mixture was stirred for 2h at RT
and the solution was washed with aqueous sodium sulphite sotution. The organic phase
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WO 2004/ 037773 PCT/ EP2003/ 012035 was applied to a pad
of alum na and was el uted using cycl ohexane - Et QAc
(1:1). This gave the tide conpound as a pale yellow
foam (1.7g). LCM5S RT=3.3mn iv) (5R)-5-(2 2

Di et hvl -41-1 3-benzodi oxi n- 6-vi ) -346-(4-oentvn !

R4 %}\5;4’ 1 3 5 oxazolidin-2-one A sol ut ip?:'i‘mi?{oosmzoss

(5R) di met hyl - 4H 1, 3- benzodi oxi n- 6- yI) - oxaz
lid nfinafaht ol

Sn:jelr“aﬁlg (pE&@fHPJ rhgééd Wl%"ﬁi% I um hycﬁ’“’.%” This
(6o<y§a‘r°*fsees%§ R B8 SRS NI Bam sty CHRRERSA xt ur e

stirred at 20 for 10 mn. A solution of 6- br onohexyl
- o 3 1

1.3-
or

18 hs . e buffer solution (pH 6.5) and water
wer eAadd@eldtioand of he(SR-{4.2-dimelhy-46ht, 3-Bentasibxini6tyt)- £3-Gaeafidin-2-one

The @xhin@e l1viNQsDoMES R \Mishi) m&eﬁm&%ﬁ a@'gte s m&ﬁ?%f% -sodium

Sol vent. e Qor atiron I n vacuo gave resi
pur i Pydddp @6 ffspersion. v mineg! %PQ‘BW"S W@W’&&“W at 20° for 10 min. A
El ut sclutiombtt Grbrérmébéeyl Piperty-BY ether VO DH066422)545aQ 1A BMF1ml) was.

(5R)I£%éd f%@@%m&saﬂ?onvl N37phate buffer solutien (P 6.5) and

vl ) oWRtEMYEske added @nd the apiyre pas extracted with EtOAc The extract was washed
Y 4H ]Mnﬂh-vlmsrmdi driedi (Na,80))i Sollend edapdraidr #l ivicud geWita refidue, which was

sol LHUH%EIIQ! as | I, El
5R Jaghl heamataraphy gn sficp gel, Fion WEORS PE @) qaye e tite
(entzFﬁ"’Pg‘fﬂ *F}/‘ﬁ 1‘%44595'&zglzlod| n- gone ?ZO7H’E) tndgl
ﬁ(cydopentyl sul fonyl )-3-i odobenzene (Exarrpl e 8| [i.)

di ciA smﬂb“ S‘( ttﬂphﬁam mwggéﬁm@(#ﬁer(%&n@xy)hew
wer § ﬁ&é&ﬂdﬁ-ﬁ% flﬂﬂig)“&rﬁ] ?@é&%ﬁeﬁ@@g{aﬂ)&@dé&% e TExampi 6ill)

nt wa r at e resi
B 14CBing B bl Th) & phuiagire () e druvaspatedy e irogen
(IOgtrea!;nIMJa))JghElfutlotNV\/lrmin DCM(:dpperI) () iodide (10mg) and

(1 1 2,éSvo ) gave t‘ﬁeé tlt'fréY@on'p an %fé& Xé%l %E%RHW

e solvent was evaporated /n vacuo and residues purified by using a
( 5 R}spewca( lﬁdﬁéSlu( EMBERE Mgy bifida). f EI066n With ©TH (198 EX0AcQyoHBxane

O Do BT  cpianes e atim e

(5R) 3- [6 ((5 [ 3- (cycl opentylsulfonyl)phenylj 4- pentyn

3 A solutlon of (5R)-3-[6—({5-[3-(cydopentylsulfonyl)phenyl]—4—pentyn—1 -yi}oxy)hexyl]-5-(2,2-
dimethyl-44-1,3-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 mixiure was fiitered through celite and the solvent was evaporated in vacuo to

give the title compound (200mg). LCMS RT = 3.83min.
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Et OH (10m ) was hydrogenated over platinum oxide
(30nmg). When hydrogen uptake had ceased the m xture
was filtered through celite and the sol vent was
evaporated In vacuo to give the title conpound
(200ng). LCMS RT = 3.83nin. 35 56 WD 2004/037773
PCT/\mP7de8e3r133 2035 J PCT/EP2003/012035
(1R)-2-{(6- ((543 (C,\/dooentvl sul f onvQohelll Den(vi) oxv)h

) h

sthandt bed In Exarrple | x.

ethods sirnilar to those described In Example 1x.
ﬁr 543 (Cvcl ooent vi sul fonvl ) ohenvi | cent vi
)Ox ) 1-

(hy

rereed 9sing metherissimipntp hore eascibpd iMEMPIB A8y | ) oxv) heot
vl i agMSRT-=12.bwidin ®swed B2 (MH)2- ( hvdr oxvnret hvi | ohend

cetate 15 1
5R)-5-(2. 2-Di net hvl - 4H 1. 3- benzodl oxl n-6-vi)-3-17-( 2-

orod_i_xg_m&vl oxv) heotvI | -1 .3- oxazol d| n- 2one Prepared

1xi . r(%CI\/@ 2 7th. a&ﬁa 62 (I\/H)'. 10 Exanple 9

g

= epar ed

usi H@lﬂ@ﬂ% sinilar to those described In Exanpl e
8v. Pteﬁausd ﬁgrngqnWSMartem deiscrib®Hn E3amge 8v.| 340vd

ooe 4 R envIIoroovIonv)heotvII-5 (2

2- di et
benzodr o)dn 6- v11 [ Soxazol [ d| n- 2-one Prepared usi ng
fchi b . : 2DV {2

Prepared using methods similar to those described in Example 8v.
LCMS RT = 3.75min.

25 jii) (5R)-: lope
nzodioxin-6-yl)-1 lid
Prepared using methods similar to those described in Example 8vi.
LCMS RT = 3.76min.

4H-1,3-be i - nol
Prepared using methods similar {o those described in Example 1x.

LCMS RT = 2.86min.

35  y) 4{(1R1-2-{]7-({3{3-{Cyclopentylsulfonviiphenyllpropviloxy)heptyllamino}-1-
tydro: 2-(hydrc enol acetate
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30iv (1 R-2-(174(3-13-(CvdooenMsul fonyil bhenril oroov

| oxvNreotvllarrdrro)-142 2-di net hvl -

4H 1. 3- benzodi oxi n- 6-vl ) et hanol Prepared usi ng net hods
simlar to those described in Exanple 1x LCMS RT =
2.86mn. 35 v_2

4- ( (Widloostrder7d ( 343- (Cvci ooent vl sul f onvl') nhenvigcarepguesgitoss

xVv) heot vl | am no) - 1-

hvdr 'iI-Pé;:a tate 57 WO
2004#%%@’#?’&%2%@%& repar ed %s?‘tng nmet hods
si mi YOS R= 2R3 g BRYe S B@)i-n Exanple 1xi. LCVB RT =
2.59 min ES +ve 548 (MH)+. Exanple 10 5

-2-{f6-({4-f3-(Cvdooent vl sul fonvl)-5-met hvl phen
; h%Z(vfam no) -1 )

tri 3)( H vl ada=5-iathylbénzerie ad| um 10 (0) (20nm),
bi S(Adlrﬂtb?dw ’Pb—@ﬁﬂbi ?ﬂﬁ?} he T Q RdldibenkyiidéeBidiahe]dipatiadium
nef

&1 &ggo"ﬁ) CL[’%‘"% Q%&?@ #fgq ”%e'ﬁﬁme {58m) and 1-methyt-

QIC |2epyarolidiaoret {3md)tweré @tlrwnét)to RS updéd evfrogerdfor N ch. iGysibpentanethiol

é@?ﬁlﬁ&sta‘ad@a Qhe r]'uﬁl I:bh h‘%atga thlddes C%H ﬁﬂlueﬁ cooled

S treate t e buf solutlon
dnixture

6 5)!0 aﬁenm%mt%‘emmhﬁfe buﬁﬂ§°’é‘)ﬂ"r(a’dtsédl apd watet
and vbbextﬁ&bd it EQACRRd (HxHet diried F0a,80)) SO @Vatiotalith inVacuo

% silica, 70g). Elution
S o o -

1-(@1_ LIS, - --hwbenzeneA

sol yuop F-320do- 5- net hyi benzene

<44wz*mmmwmw o oy

2b" egdRFn B ~86% pure) and
0. 5Htp AXED Sl Ee 2 b DN At o SRR ko wes

an dadded antd the mixturevaas ﬁg@msmsw a$20°rfofe1(a hatThe (ayersiwefeBseparated

The?r{djxg

&??1%@ I‘%ﬁ ueous so I um met [ s%&ﬁ{a{]‘gﬁﬁ solution. The
sol YpiaP fndthe spiyent &F‘\‘PQG’“FNQM) The,{gpidue was
25 hepdesmg aaﬂﬂdmﬁbmdmﬂﬁgealem Silm).r Blgfictilvdth \DEXM (Bivols) gave

pur %'EPMA &sbE L 5 Mg gartridge (2 x 10g,
sH?%gf utlgé)n ﬁfh%w vol's) gave the title
compound (425ng). LCMS RT = 3.36m n.
iii) (5 413 entyisuifon - =1 he: -{2.2-
dimethyl-4H-1,3-benzodioxin 1,3-oxazolidin-

30 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-yi)-1,3-oxazolldin-2-one
{(W00266422).

LCMSRT = 3.81min.

wJMMmm_mﬁﬂmﬂuyﬂmmmm&mm

4H- 1,3-0 idin-
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i)

(5R)-3-f6-((4-f3-(Cvcl ooent vl sul fonvl)-5-net hvl phenv

| -3-butvn-1-vi)oxv)hexvli-5-(2.2-

di met hyl . 4H 1. 34) enzodi oxi n-6-yl )-1. 3-oxazol i di n- 2- one

30 Prepared using nethods simlar to those described

i n BrepikerBy using (5R)-3-[6-(but-3 PCT/EP2003/012035

ynyl oxy) hexyqg- 5- (2, 2- di net hyl - 4H 1, 3-) enzodi oxi n-6-yl }

1, 3- Brégred hsitigMmetiodd!amildr WiRe:a Gdsirdbed ik EXdmpldBv- 3. 81 min.

35 lv _

(5R) %R?'{'ﬁ?ﬁmt"@dooent vi sul fonvl ) - 5- net hvl phenvf but v

I)oxv)hex i 1-5- (2 2- di met h\N-
4 . .

04.0 (17 : On%? Prepared usi ng rret hods
T Exanpl e 8vi. LCMS RT=

3 86?r¢pared~s)ng methpyspsinir fotapse described in Example 1x.

( Cvaloneert ¥ bghkonvl ) - 5- met hNuhenv1i buM oxv) hexvf am no

)-1-(2 2- 5 dinethyl-4H 1, 3- benzodi ) xi n- 6- vl ) et hanol

Prepared usi ng met hods Si m | ar to those descrl bed in

e ) Are
hvdrl:g%\? ﬁ%%ﬁéﬁ%ﬁﬁéﬁ%ﬂ%}?’et ate (sal t)

Pr ep&MSR s?ﬁ@"‘lﬁﬁsrﬁ‘lﬂﬁ%iw)l ar to those described in
Exanple 1)i. LCVMS RT = 2.66 mn ES +ve 562 (MH)'

1- (4-f (6= Br onphexvf oxvl -| “but vn- | -|) 3- (cvdooent vi sul

fonvl benzene A soI ut| on of
4- [ [ EARTRE0N { e by LS CE-L,-" 9

ng) noshiibn oﬂ@{(emmem)qﬁy}subﬁmy@)i asosmbem;ama(sae@ and 1-

280, 1 Boprlufcnity Sloborishob (805 Y l}@md"f(i’b i nd Hothylfivhe (345 1)

d| cWB®r obi teyated| pheMV‘l pho$BPRefe) deqﬁ i um{1%%8 (43M9) ny) and
and di‘&ﬁlbrbbiﬁ{&pﬁénybﬁ&ﬁmﬁd;ﬁuﬁmmi(urm 1 91ig) ardfstirred &t ractreteipeiture for

M XGAre V}ﬁﬁl oF Ll WaRdrin
Ofggnl C phase &HUE Qgsconcentrat eﬁﬁc phase
vac¥ss d"i?ﬂe("ﬂﬁsﬂlh?@' W&Qe’\!m‘ﬁ’ %‘F aepup,y Theomixiyre was purified by column
26 hr errorhatadraghy YSREBdRd Blt) graglentto, to 40% diettint ettidr Inacydbliixane) to afford

di ekgw}b%&m{ n cycl ohexane) to afford

LCMS RT = 3.83 min 441(M+NH,)’

30 To an evacuated flask, containing palladlum on carbon [50% water by weight] (43 mg)
was added a solution of 1-{4-[{6-bromohexyl)oxy]-1-butyn-1-yi}-3-(cyclopentylsuifonyl)
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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()

the title conpound. LCVMS RT = 3.83 mn 441( M+NHAT f1)
1- (44(6- BronohexN) xvl but vfl - 3- (cvdooent vl sugonvl | benze
ne 30 To an evacuated fl ask containing palladi um on
carbon [50% water by weight) (43 ng) was added a
sol ution of
1- (4w edamroBohexyl ) oxy] - 1- but yn- | - yi } 3- ( cy dopemrydoson203s
ronyl) benzene (304 rrg) In Et CAc (10 m). The m xture

q RSl bBvirA 0 st was filtered

2 ooﬂwgf 'P@aemmmmxylmnw}-mm&nylmemm
N4 5- hdthaeBLemimide) ()2 Med TOhemY 19171; 2y, aamz) ohEndf inNFHF (50 ml) was

I h | f. .
(@o( eale S P TP Heios 28 b 10 At stirec o o Toe
reastibra mbduwie fwas aventbed Yith nu Cwaten arei7then fitereds Ihe Jiftipte was
h rtﬂ&neul 0 {beEJdEn Giafhyl rﬂu)etr WA water, %Qﬁdaﬁlé hde was dnje_d (MgSO4) and
e | ITE, anmoni. um tri a
Et. o G BRR Bl B "f?sepuwas b e frcBfbgranty
chi |oneglica(BBE bond| etuk caradiant OclocAd®% FIQACIayeiehegans) \mgﬁord the titie

ar tcoinpaipadLems ween.dingd hyl ether and water, the
organi c phase was dried (MySO4) and the sol vent was

removed in vacuo. The1m Xt lére \1/vas purlfl ed by col um

%#@f%%ﬁy%@r@ﬁmwmw zmenme%vnvl |

pesylifonapiide (570 mg) in mi) was treated with N,N-diisopropylethylamine
f ( Dl(cewmyedd@v(s))pomlpﬁ&wwhol NG 108 @ngy. | THRE mﬂd@%h&mhﬁ room

onha t

gg"‘g!brormaceé}Ill - 2- e(' BEhyT et %ﬂ)oxy] eny 'Rﬂg(s?{‘d was
nykﬁmw nydgy §1Pamly %W&Wé%@ﬂ'@w q@ted with
M) ca86m carBariah (350 g aﬁdl\éudéd ﬁeosmnykeﬁmramme wésouéﬂad with

e g R T

was ande slisred dfof G4l atheomixiuce was corgentfatedniy waolia @ndvam residue was
SUSpRiash bewasry EM)Q‘br{dlﬁatHH hhe%nkeﬁu.ké WA dried (MgSO,) and

car B9 T FRIBeg JB.ofE) TBR TR, YRS BY S gty (5P

m xwradmtmm% B&Qt’dammmia (20 1) NaBYIM) (a3 @ToBl the)Jitle compound (360mg).
200r LMY 2958lin O and was then allowed to warmto room
tenperature and stirred for 64h. The m xture was
concentrat ed I'n vacuo and the resi due was

To an evacuated flask containmg palladiurn hydroxide (70.8 mg) and pa!ladlum on carbon
[50% water by weight] (70.8 mg) was added a solution of N-{5-((1R)-1-hydroxy-2{[(15)-2-

30 hydroxy-1-phenylethylJamino}ethyl)-2-[(phenylmethyljoxylphenyl}-N-
(phenylmethyl)methanesulfonamide (354 mg) in EtOH (15 mi) and AcOH (3 mi). The
mixture was hydrogenated for 15h. 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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partitioned between Et OAc and water. The organic phase
was dried (MgSO4) and concentrated in vacua The

m xture was purified by columm chronat ography ( SPE,
gradient 0 to 15% [ MeOH ammonia (10:1)J In DCM to
afford the title conmpound (360nmg). 25 LCMS RT 275 mn

- - wo ao¥dosPhd 5-1(1 PCT/EP2003/012035
R) - 2- Ami no- | - hvdroxvet hvl | - 2- hvdr oxvohenvl } met hanesul f

N-{ SN({Q-{[)-ZlArhy@H-mdje)Qeﬂ{lsﬂ](Zl-methanesulfonamade (33-2 mg) was
hydr gada | 1o P& )i d{@& rr%:g%uene
i S fa et

hy dr diigepnapylethyiamine (268 WY bred stivied |ay edom tesmparatiel fore1136l THef reaction

an d el wds'phailidhed F&Gfﬁﬁﬂﬁbﬂ& &5 Wdter &Q'SLHE ol WeFe washed
r|f|e col umm r omat ogr aphy I'S . :

car t‘W‘ %‘“%’% EJIMJ Mngpy@wi;df'@rvac%w fepidye was

co rrmudﬁi.’d.by kdvBn BTMtoGffa8 theiiitle &mpotnd/ LS BT QY3 B 610(M+H)*

RT/ EP2003/ 012035 N-f 5d( |
R)-2: (f6-(f4-f3-(cvdooentvl sul fonvl)ohenvil butvl) oxvl h

exvf -1

N-{ ¥ 2 Am no I- hydr oxyet hyq J hydr oxypheny| ) mat h
anesul fonam de (33.2 ng) was added to a solution of
1-(4- (6 bronnhexyl)oxy]butyq 3- (cyclopentylsulfonyl)be

Zviox han MF (5 n). The
reawgmamw ﬁﬁildgsﬂpg?]rgl]%a (J. Med. Chem. 1880, 23,

stirred at room

ey T G OV ot wes costeb o T° s breackportigase wih sodi
par azite (2aarg)b Aftecmmplete@éditiantte vaatioh nibtiche Wae stived d6tiaCfurther 1h.

%%%and concentrellmwc'iédl n%@u% resﬁe%ﬁ%ﬁems
ur YR§ anth thexeroipes

aqupels Phasechack ext@cted Wity BIQAC. The
L CMsnidined dtga'ﬂit: phases Wda\ihBHed 1IthEsat TPaHCOR, three times and the

4 (éoh%\rrea MMMJ&&@&@&R Ad Aok QAR shed
2 R Ao by s ) S
soI MImloguiphy on silica, eluting with hexane-EtOAc (4:1 and 2:1) to give the fitle

-b 7 I | uor ophenyl ] et hanone (J
O Z%Ed. g‘éﬁtg% i i 3?3%1"5145 (18) i }jry DVF (2(5m_)

~ was cooled to 15 and treated portionw se with sodi um
i} (1R)-2 144 uorophenylle

Borane-dimethylsulphide solution in THF (2M, 0.03 mL) was added to a solution of {(R)-2-
methyl-CBS-oxazaborolidine in toluene (1M, 0.08mL) at 0° with stiming. The reaction
30  mixture was stirred for 15 min prior to the dropwise addition of a solution of 2-azido-1-{4-
(benzyloxy)-3-fluorophenyljethanone (100mg) in THF. Further Borane-dimethylisulphide
in THF (2M, 0.03mL) was added dropwise and the reaction mixture stirred at 0° for 2h.
2M HCl,s) (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
35 washed twice with 2M HCl,, three times with sat. NaHCOsqq, water and brine. The
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azide (220ng). After conplete addition the reaction

m xture was stirred for a further 1h. The reaction

m xture was partitioned between Et OAc and water. The
organi ¢ phase was 20 washed with water and the

conmbi ned aqueous phase bal k extracted with ROM The
conwgeyefAaani ¢ phases were washed w t h sat .pdiaeédoddn203s
three tines and the conbi ned washes back extracted

with oE;aﬁlémhasEhes dsdxng edwemt@malwva@basn:e\mumb pétified by column

%“héhg‘s’f" O G Sl RN B Bl st . Lows

sili @Pﬂ’l"]ng vvlth hexane- Et OAc (41and21) to

give the W 25 conpound (810rrg) LCI\/S RT= 3.61 mn.

5 (4#R1E b4dds 3 HNrTeTgel enwlethas

Borgne- ' TH 03 nl)
&a'@@mt% ﬁ"*ganﬁw éﬁ(bavzvmraﬂumphenwet o 4 omg) n T (8mL)

mst hgd WEGRS- (8l veds dreated slitin EPhy (4 10mg) ambstirdd/for Oh BhdFl) adtition of a

0 o o BT (20 b Bl W s i o

for 15 rrdn prior to
sol uf'BIPBPd 21 K59 e -te residub parifioned betwean EtOAC and water. The

(9 e norganiox phase -was uwashed dimpe) ditnias with 5% 1RBICY)q) 1 dM(MgSO..) and
Fur t doRcenBabd RS astioMRid Yebigud w1 dtred 'bg CJM 6l eluting
oh m Xt ure gtl rred

\(/)vafsorEj%ﬁ‘"';*"I W? B?%%ﬂ’ﬁ é‘%@gt I MeQH\foataining - &%EtaN in

r ead?GMrendifinally 120%sieQH contdining 1% EtNnin (DGM) tot give the fitle compound

par t(edom@niLBMSIHTE 211@@84.i on M xture between di et hyl
%ther and water. The organi c phase was 35 washed tw ce
wth 2M HC (, G threetlrres with sat. NaHCOre vvater
and_‘.ﬁr*t [BFi§4{3-(GY Qi) BETAIR 3 )

res' TR AR AN by cal unn raphy an

sili cg ei "g l}‘t’?’ﬁa‘p!ﬁn )4"(8 Q‘SHQR'U ﬂ’ég’?'i‘&g’qﬁ'@npound
(47 henviiatianol iy sive the ditineampo@rdNCCIMS RT = 3,15 min
m)-Z-Am no- 1-r4dbenzvi o xro)-3-fl uoroohenvl | ethanoi A

L R HOTOpRaNY and vvat er (2rTL) stat ed with
PPhEo érﬂéﬁ&&)edéﬂa& ohialnirg bafcum dy cafobf 50 %w&%wegp | Rhs Sided
f h Af t
£ el b, QR yapaVstmulobenyluppmagario- -5
R adigrozhitphemimstadexylpbenyiiethanc (7eg) memms] mEtaﬁd\e.le-n(z mi). The
watresction ixtutéwas ByaiRig snéi&ﬂ'éﬁﬂwaﬁwe) t t ufate
Wi t concentrate
Voo b gied %gfﬁ%%ﬁﬁ% é?sgvraam gy
silica gel, eluting WIthDCM 1% MeOH in DCM 2% MeOH
[ nw MeOH containing 0.5% Et3N in DCM and

% hElgltig

ro,

i) 2-it6 ntylsul butoxylh inok-1 -4H-
3ldiaxino[5,4-blpyri tha
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e’

(260ng). LCMS RT= Z16 mn. 15 iv (1R1-2-fr6-((443-(C
+pent yl su +nvl) phenvt but vl | oxv)

hexvi | am no) - 1-f3-fluoro-4 f

(ohenvl net hvi ) oxvl ohenvl ) et harol Prepared simlarly to
exanple 11 (vi) from (1R)-2-Am no-1I-[4-(benzybxy) - 3-

f | usk@phaRyHELt hanol to give the tide conpouncectiseidosdtioss
= 3.15 mn 20

éivl(é{é'%ﬁdz ffﬁﬁi""qs l&\%h@g@sgt ﬁéﬂ%ﬂ%ﬂ rdsmq{Z-ammo-L(z.

ev aqenyb4H-{ 1L AdicdrotS-bipwiding-yetha b&m ffogsh, the  ttle

vat elomBdundel&M$ RTwassagsled a solution-of (IR -2-{[6
((4-[3-(cycl opentyl suf f ony) phenygbut yl ) oxy) hexygam no}

1-(3- 25 f| uor o- 4- [(phenyt rreth I)oxy) phenyget hanol 37

535 (prlpnno[@(@]wggnol (61 mg) in water (5 ml) and glacial acetic acid (5 mi)
6- ( 2l Oreftéd (idtet @O RL TISK Fhe feattioh nbhidra wids hohasirgtéb iovvauo to

Qgrg?r‘p'?%edéo?ﬁ‘p‘éﬁﬂ“{.hhs?nr-f AR 48R Ipyd | ovri din-3-ol

acC et

2-f(644434Cvdooent vl sul fonvi ) nhenvl i but oxv) hexvl | am no

|| Exkamgldenvi - 4H fl.31di oxi nof5

ey gedrdinydreauipplip:2gi usngamnoI-(Z-
1{5henyl 4H- [ 1 3] di oxI no[ 5 4 b] pyrl di n- 6-yl )et hand
) 2 5 0 nQ

i éuﬁﬂ%ﬁw RO YNNG e (mmxwmyszfm was
( th%ﬁUWé&ﬂﬁ banziAarvine Q@ﬁﬁli ahd Reatanll intal wicroave oven for 15min at 150°,

noI % &@MW&%&W%QM&%@MW WRTbsidue
29) i wewu rpy# B EM%WMS‘H@W%N‘QM @rmmonia
mM ) mixigesgilogive He tile edmpousai(l 06nigh LEMS RTwa80hieat ed under
reflux for 0.5h. The reaction m xture was concentrated

|n vacuoto 10affordthe We co ond

1- th h th -2 uinolino

25  5{(1R)-2-(Benzylamino)-1-hydroxyethyl]-8-(benzyloxy)quinotin-2(1H)-one (40mg) was
dissolved in MeCN (2ml). N,N-diisopropylethylamine (0.03ml) and 1-{4-[(6-
bromohexyljoxyjbutyl}-3-(cyclopentyisulfonyl)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

30 {(MgS0y), 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

35 hydroxyquinolin-2(1 e
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5-((1

R) - 24(644-f 3- (Cvcl ooenMsuf f onvi ) oheml | but oxvl hexvl ) am
nol -1 - hvdroxvethvl) - 8-

hvdr oxv- 3. 4-di hvdr oaul nol i n-2(1H) - one acetate 15 1

5-f (1R) - 2- (Benzvl am no) - 1- hvdr oxvet hvl - 8- ( ber mAoxv) aui

nol o 244lo3triys one PCT/EP2003/012035

8 (Benzyl oxy) - 5- [(2R) oxi ran-2-ygqui nol i n-2( 1H) - one
A A N Nk i o

50m mwppév LD RaRRRNS Gmel, 488 AEPYRY B ElOH

ar quexmyamw adetic ackh (0.9nil)caddeds Thal sol@ion was hysiogehatetiusing 10%
a mﬁ;ﬂanéaﬁmﬁa?cmw(sw&aﬁﬁw %@q% w) Wa%ig& nfidikide on
6LIFCI‘ @a‘:@nim St gqc’p) Th egluta?ys% was removed ylﬁﬂraﬂé'l d”HZ filtrate was
54( ]e%po’éat(cfﬁ-vé(ub ﬁﬁreém@ommumﬂed wh fap risplufepdrainapgdpyt detddge (2g),
)hﬁen htﬂ‘&ngom EvapoRatich 09 tapprbprtafds fractions with AcOH
7 et m@eﬁ%w%@ h&%@%ﬁgmmwwws-
| ndi{t1 Rzeﬂeﬂ%émmu!fmmmgmwlhmin&md

N, wiirbsonc ARkt end o) and 1-(4.[ (6
b d tylsulf b
BroTRY %Eﬁ{ m?@‘@ﬁdiﬁe”aﬁdst‘he"%;lt Ton
mxture was heated at 80 under nitrogen for 48h. The

» diluted with water and extracted

: jenviformantideracets cartri dge el uting
Wi th EtOAc - cycl ohexane mxtures to g| ve the W
co od 0

(1 2z 2 Ra IO ML Y HRREHRATH BT x v ) hex
ami nw&smmmmwww@emmmmm (Exarope, 14i) (5571@ was
aC etsédhed m&%ﬂé |7%n&’ﬁatﬁ°ﬁ®ﬁm5ven5at{16¢ for 10min,

) ik o 42 R 1 Vepd e RIS Mited th ¥ S 4P o

hy d plulcastridge| pluting] '('lﬂihﬁtﬁﬁp mﬁgﬂ%mw@(eibtaw 8l itite pempound,
(13mangymsm£§mny.ed in EEOH (10m ) and gl aci al

acetic add (0.5m ) added. The solution was

hydrogenat ed u3| ng 10% paI I a'fdl um on car bon (50% }'/vater

26ark fie ,
]'crlhlek' ! r'*°aﬁfeﬁef'§ﬁm§i‘m%e S g 45 Bisoea

caripr g g®HE 2AQ25mi) cangt KWWW(M‘WPW‘WWYWMMB
Ev amhgat(or@amehdom FRBEErENE DaVaRpént abos) 2,506/09), laddefOrhe reaction

92 Sinflee Uk i B n%.%ﬁg; e TR 33 150" 8 dotveht W bilcved and the

30 residue puriﬁed on a sili bond elut cartridge, eluting with EtOAc - cyclohexane
mixtures to give the title compound, (17mg) LCMS RT= 3.1 min '

roxyphen ide acelale

35 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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{(1

R)-2-[(6-(4-[ 3-(Cydopentyl sul fonyl ) phenygbut oxy) hexyl)
am no] - 1- hydroxyet hyi )-8 10

hydr oxy- 3, 4- di hydroqui nolin-2(l H)-one acetate LCMS
RT= 2.52m n, ES+ve 587 (MH)' Exanple 15 5-((1

R) - 3pd 4daffd43; (Cvdooent vi sui fonvl ) ohenvf PCT/EP2003/012035
but 0) cv) heXV| )am nol - 1- hvdr oxvet hvi | -2- 15

hvdr XY he ?@ﬁg%ime ?'ﬁﬁ?f%? Mfﬁggﬂat?dbus ng)g\(};et?alladlum on

| a:arme (50% water by welght, 7 mg) and 20% palladium hydroxide on-carbon (7mg) for 20
1-{ 4. [frler &Eéfﬁﬁhﬁé&%?&‘é&b@ Wikrlifioh-aAd @IACHRRE WS éveipdratay in)vacdd, The
zane anpl e i [ [
benZ$ {“f}ﬁ] aﬁ% ,ﬁffﬂ%ﬁ!@%@ﬁ?&gpyf éér&iﬁ%’ ?.E% \Aegb\t;gg with MeQH-DCM
50 rﬁmrea cﬁmppra@o of Shecappropréaiy fractimnsnivith ReOH m\%fﬂeﬁ""’mﬂ"d
vac ysmgnemsrer=2snfhesfuersei (Mig)* on a silica SPE bond

elut cartridge, eluting with Et OAc - cycl ohexane

m xtures, to give the We conpound, (40ng) LCMS RT=

0. 7/ExamplaN6

5 ((1R) 24Benzvi (644 f3- (cvdopentw sul f onvl ) ohenvf but o
X nal.- .

"'V‘ﬂ"‘ ",
N- BMMMM cyc opent yI suI fonyl ) phenyl but oxy} hex
an- lﬂﬁmﬂsquwmbmmmmw»ﬁrﬂ -{-Bydaipetiyl)-2-

(s 4’?ﬂ5°”’5"“g‘?“’?'é°r99'<3°%’a‘r6 e e

139980 16:1) 19 give thp titledcbrpound Theg)r 1EGMS RDA2.6minxt ur e was
heated in a mcrowave oven for 3h at 150. The sol vent

was renoved and the 30 residue purified on a silica
- SPE_bon ut cartridge, eluting with EtOAc -
cycﬁé@@%ﬁe m xtures to give the title conpound,
( 17Ty folle@ling saifs-of hecompaund of Example 16 were prepared as described below:
54( 1R1- 24(644 f34Q/dopent vi sul f onvl ) phenvf but oxv) hexvl

A2LIR I SU R 31 b 540 ASRE R VR 8o bl o

(4 SSQIUWObﬂmt@ﬁ bag (19)in gthansh(? GRi) The erdling|splutian s evaporated
hy dfocammdl Iwa rel dVERFAMbPIMIE: IR Welef ©efBUé ffrotal GN@hanobefiording
d| S ed .in EtOH (lom) and 64 WO 2004/037773
lg%ﬁ'gf) 35 gl acial acetic acid (Im) adde
The'ftUMBt(DMBOv\w Nﬂmlﬁmg@n‘!aﬂe@, 45}, Ng2188PalHd1- Un1 Bh(m, 4H),

2§ a:j@.ﬁ.@(ddS.@%m .8 Hz,biye), Ve Ba,%r'? 5/B)0 mdng 2%6 pa) 6r03.831t, J=6.4
C a

oo o A R4 PR S gy B ol TR BYLAE Lo, SR 4.8

| n dcdrd4, 915dHz, AL BT dd.\wis8- 2p"diﬂr |1Hl é’d“dﬁd 2P l'J’Pe“") 7.29 (d,

anm WD YH), £.86 {m,i2Ap ¢.60 &6)2H).el uting with MeOH DCM 5
m xt ures. vaporatl on of the appropri-ate fractions

with AcOH gave the We conpound,
. 30 Suifamate salt: A solution of sulfamic acld (1.86g) in water {S0ml) was added to a

solution of the free base (10g) in ethanol (100ml). The resulting solution was evaporated

{o 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),
35 271 (1, 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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O

(5nmgy) LCMS RT= 2.53mln, ES+ve 561 (MVH)' Exanple 16 10
14-((1 R-2-(16-(4-f3-(Cvdooent

dsul f onvl ) pher wf but oxv) hexyl ) am nol 1-hvdroxvet hvl)-2
(hvdr oxvnet hvl | ohenol 4-((1 R

-2-((6-(4-[3-(Cydopentyl suf fonyl ) phony(] but oxy) hexyl)a
M NQlg hadpypbPxyet hyl } 2- (hydr oxymet hyl ) phenolpcgpiogdifizoss
(3 198) (Exanple 4111.) was purified by chromatography

e (e 5. 7Bl B - 9% 6 ot b By g G A P % (o, o
ot Uemmupoumogn £:59)3 Hi QNS 59T (5 be 18G5 (ddabip He, 11, 7.05 (dd,

The /04 |6’2’\4-I£‘9H§@'|3t35(d Qk2h Mg, a9 Pesin ), Feca@DRA), Ba4EE 2H),
preg%ggh @‘f’ descri bed bel ow. 20 L-Aspartate salt A hot

sol L-aspardc acid (2.55g9) In water (250m)
was added to a solution of the free base (10g) in

ft hiasthaledd 8tiionatbRan! & sbildnng u&qhutbbwcsm?h.ﬁ\s@?m e-bemt .5mi)
0O an ol 1 C eva W [
s 1% Sefo eenaErg L e S %“%&é“’wﬁgﬁmf@g@ I} p VB The
a gmirurd Mas\WERmMeORBITEe asolgtion e agoledandilefbty stinat romm)temperature for
1. géh&uréﬁ'hé vesulbing dolid ﬂvasﬁ&oléteegd ﬁiﬂ‘&torﬂb})ashfgﬂghE 18 ia(oﬁ&rl_b 2-0l and
1% rﬂ%?%gl)”H"%’? Q‘E’I)” ‘% é""ﬁ'a'sﬂ';"‘ 5‘%) ' (i, J=6. 4
’HZNMR (BMEO, 4G0, Ml'.ﬂzﬂ Pl?ml—1227 (!!1r|)4H). 3434 Gﬁrim 12H)., 1. 24684 @) 4H),
2H) 9 (t.ﬁ.&re(ﬂds;izm]z%aﬁn 53me J;%)szﬁ(t?%e(siﬂ 32F§323§11, J=6.6
1 7
1y B0 57048 149y zé'» odue e Bop G EE B prs e
A s@fammzamm 08 (dHif &28:2c8.2Ha 1m, 79340, JrA2 Hnt1Ed, 7(52aAm3HNASS (m,
1?28 n 2$|§>|7Urle(d)r.v—vﬁ r&,lhﬂ-?ff S(dP DY Hzl 99) ;rbg (rﬁ:m)mw (m,
r | was evaporate 0 an
oH%g#%‘ q?@%ﬁ‘f”&%g'?i"gg 1ch wi th \a/ater to ensure
r enthedRREY pattern ofilys pepfiictisgshewp InFigurei t | e salt as a
gum. '"H NWVR (DMSO, 400 MHz) b ppm 1.28 (m 4H),

1.43-1. 67 (m 12H), 1.71-1.89 (m 4H), 35 2.71 (t,
J= 2H), 2.92 (m 3H), 3.03 (dd, J=2.7,12.5 Hz,

29 H) TheSOl@ng salts gtthe comppundXiFxampgss! B\Bre premsreas dpscribed below.

PCT/ EP2003/ 012035 3.35 (t, J-6.4 Hz, 2H) 3.76 (m
. , 4. 4.

.05 (dd 301,

o o) o Bkt ué«%ﬁcyazpe Ty @myﬁm ihamingH1-

98" hydrgxyethyl}-z-(h)ziroxymethyl)phenol (~25mg) i MeOH (0.45m1) Waé "added to p-

toluene sulphonic acid (9.5mg) and the resulting sofvent was removed. EtOAc (0.45ml)
was added and the resulting mixture was agitated in a mini-reactor shaker block while
altemately heating and cooling over 4 days. The precipitate was collected to give crystals
of the title compound & (CD;OD) 7.74-7.67 (4H, m), 7.68-7.50 (2H, m), 7.34 (1H, d), 7.22

30 (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, 2am}), 2.75 (2H, t), 2.35 (3H, s) 2.03-1.35 (20H, 5xm)
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5 Napt hal ene-2-sul fonate salt: A solution of the free
base (55ng) in propan-2-d (0.5m) was added to

napt hal ene-2-sull oni ¢ acid hydrate (27ng) pre-wei ghed
into a vial. The mixture was warnmed to give a
solution then cooled and left to stir at room

t enas fbdserd or 2 hours. The resulting sol i eowa®2003/012035
Isolated by filtration, washed with a little

Rt ol s e
b pdﬁ!dPPW%ﬁ?"YHWF"Yﬂ!E"‘Q’S’IhPW?H -hyd 1hyg

f;;aé i) (dissblved Menﬁe Warmingith propaf-2-of m5m'l}]ai dje, Fﬁi‘a%fe@rmlnutes
21 T

gl sppgraigq ot magsYere Suyfoied ang Yy Fropay 2.0 to give

18). Snyistals of Mg, trﬂe;o@am(;ed S{PMSQ1) 9.49. C?B.SI@“? (2]'*:8”2)7}-3 767 (2H,
1H) mﬁ@ﬁ-iéﬁ aH)m?, 728 (BH, fn)H7.32 141, 4, Zzﬁi? '(gb(ﬂll =dd,  2léHz), 6.75
m
20 0] 28 s, of B8 iy i bl 85 5‘1’% £ @y 91,375
(m (lﬂ-b'ﬂ) 37329(4H-(M8¥M0bqy0r9t8l)-13410(32 87| (4H) 2mp 273 %' bfHz), 1.90 -
2H) 1.8k, g, 1 H). The XRPD pattern of this product

11§)al ﬁgoﬁgpé R egg#ﬁwl’g&x%ﬂ‘& Fﬁ"ﬁp\/\;?g L?Ie:og\rmeggas

descri bed bel ow.

4- (Q_ﬂ') ﬂm .-h xbl" S BE;A!.ll“ [t é . eyl pdrigxvethvi]
xvi l.andnol - vdr o h &,thiroxvnnet hl Dohenol
A- -{h droxyme hyllp Luﬁ..u,u nobenze

4- ((rh'R)WGE vgremdztsmaftyctydw@n*@ywsaﬂ f‘?@ﬁ‘Sﬁ )& 198 arysSialR ek ihe title
BGXMWCHS% O=de) £40 (1H, brs), 8.35 (2H, v br ), 7.72 - 7.68 (2H, m), 7.59 - 7.55

o TS TN e Tk ST T i @GS %%s%%sﬂ%u%ﬁewﬂm

and 519ﬁé1|'t brsal| S 1r{H. .01 SHENL 4. T0(3H b dod EHH2) 2 4848H, () ﬂlﬁzhl 5(1H

vas pacichad 328 duH, Parisln Sbdclied ot \M%m 06-D 8y (MR d.11aRRd, J THzR 1.90 -
m ni,; %%ﬁﬁt o)r shaker bl ock ile alternately heating
and ¢ over 4 days. The precipitate was coll ected
200 Wﬂnmﬂeml%miswm@wmmﬁd 8 (CD30D)
7.74-7.67 (41-1, m 758750(2H n, 734(1H d),

H, B ). 115 (1 hrendnah H

Hmethy gulfonde (4|—| 2xm) 2’75 (2H Q
2. 3ﬁ11&(\33"s'p13 &hsﬁmi%l&eﬁ'ﬁl {oA8 i) abn@dto gitd drystals of the fitle compound.

241§ Bt (T Vbosl Py AR R0,
4- chdoit 8w sy oh38 (dH) lfrdn-b'ﬂﬂ!)ﬂﬁw 200 213N 8K3H, t, J 7 Hz), 7.10 (1H,
(F’gdrﬁp.?%é 91%%5 dd2s 285-9 tQ:?Q fSF?B @Ha:sld 54023(1H t, J

ol v o ey
yetwywyedg)( Bi0GIr 288 ¢4t 2m)| 3.TH@H L J 7Hz), 2.20 (3H, 5) 1.90 - 1.27 (20H m).
30 The XRPD pattern of this product is given in Figure 5.

hydro, heno (2]
This was prepared similarly to example 18 (if) above to give crystals of the litfe compound.
35 & (DMSO-d,) 8.31 (1H, br s), 7.72 - 7.64 (6H, m), 7.61 (2H, m), 7.58 - 7.54 (2H, m), 7.46
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O

(55ng) (dissolved by gentle warm ng) |In propan-2-ol
(0.5m) at 21. After a few mnutes crystals had
separated out These were collected, and rinsed with
propan-2-ol to give 5 crystals of the title conpound,

S (DVMBO-de) 9.40 (1H,s), 8.42 (2H, br s),7.72 - 7.67

( 2Hwo Pb4/0377762 - 7.55 (41-1, m), 7.38 (2H, mMecTAEPHB3/012035
(1H, d, J 2Hz). 7.05 (1H, dd, J 2.8 Hz), 6.75 (1H, d,

J 8H@H, b, PAHZA,17.38, (18rt, 3 ),7HD), 280 (1ilHy, M 1), 7503 (14. dﬁﬁl(éHz) 6.73

br d
par 17 1 SR SIS A AR 25 il Fatand e oo
t, J '7'H2 3:49 - 380 (4H partialiy ppraured 1), 21%3 TR0 (HFEnlpaTe @Hat, J 7Hz),
of thm-pzzxdmtm)ls shown In Figure 1. fill)
(( kf I ) ohenvl | but oxvl he
x§/l Igﬁ%’%’ld‘faﬁ o'f\gfé&tgﬂgrg}%?%lgm%g\ngnet hvl ) ohenot
4- br onobenzene suI fonate This was prepared simlarly
to exanple 18 (ii) above, to give crystals of the
title 15 conmpound. 8 (DVBO-de) 9.40 (1 H, brs), 8.35
(2H, v br s 7.72 - 7.68 (21-1, m, 7.59 - 7.55 (2H,

), BIOEOGICALACTIVIRY 7 33 (1H, d, J 2Hz), 7.05 (1H, dd,
2,8 H), 6.75 (1H d, J8Hz) 5.95 (1 H. br s),
(5ZEIJ|n(rii'mHe ement tary activity gt & hums
par BAABIEeeRIoE o ired 2t), 3. 05'- 2.87 (4H 2m), 2.71

(21-1, t, J 7Hz), 1.90 - 1.25 (20H, m). 20 The XRPD
pat tkdgQqf this product is given In Figure 4. iv

T s 8 SO AR LA R R 153
3- t olelapoghoresf transtatted msthwamman ehetar @Cadservirdcaptibry The cells were
competsttiit]; "*3'3*@*"“’5 Pl deé‘b tlonds fr® PRimef igkish s induced
v bPY g?mpoymdfzadl ppr 5'@e(b2§q 2 qgfmst achvrty of
7. Afes{ dorpolnds Syas a?s@&c( the-babsmy tandﬁbbz): chahg8dn ghtirandmittance
2@) 2 iRrhss & méandphore: md ay]e ?mﬁi)so% nce Went ﬁiépe%alh‘zlm?he human

04 (1H, dd,
5, 9Be'f£ﬂdf°§ﬁﬁ%ep wp% @exaﬂwes IG5 valuasbejow M,
d,JlOHz)448(2HdJ5Hz)375(1H n),338
- 3 MélH partlally obscured 2t), 3.06 - 2. 88 (4H
2H, 7Hz). 2.29 (3H, s) 1.90 -1
( 20?P‘°'fﬁ' of éostwwﬁé ipvntion atthe Bfma\nmeg ?pﬂ@eaétreqegm was also
28+ vdmermmeﬂiugjng ehiﬁeselh)amster ovary cells co-expressing the.human receptor with a

" (&@e hw I OXV %W ﬁﬂ?(ﬁ‘%vnet th mﬂg%"“

4 bf%‘h Pﬁ@l%elﬁfonate This was prepared simlarly to
exanpl e 18 (11) above to give crystals of the W

thé és plg%fns% FFAZS 72 sgrnlﬂ%bon of
7 64 S y? 61

3%7 adenylate 56 resultl in ln sad Ieve!s of cAMP in e cell. F'or direct cAMP
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 presenf. These assays provide a
measure of agonist potency and intrinsic activity of the compounds at the varlous

35 receptors.

68



WD 2004/ 037773 PCT/ EP2003/ 012035 (2H, brt, J 7Hz),

7.36 (1H, it, J 1,7Hz), 7.30 (1H, d, J 1 Hz), 7.03

(1H, dd, J 1,8 Hz), 6.73 (1H, d, J 8Hz), 5.70 (1H, br
s), 4.97 (1H, I. J 5Hz)), 4.75 (1H, m, 4.48 (2H, d, J
5Hz), 3.78 (1H nm, 3.40 - 3.20 (4H, partially

obseeo mok3t7y3 2. 98 - 2.80 (4H 2m, 2.70 (21-rCrrer2003012035
7Hz), 1.90 - 1.22 (20H, . 5 The XRPD pattern of

this_prod i S 0 ur

ACTI ﬂ‘”Li{B' %epe \'7%? Wﬁ‘r@“ﬁsﬁf? %mqsgd gf“"@%ﬁpo e, and 3
and teseptorsn Jihis i teparter of MR bielstuging theBAME response giament upstfeam
r e Ceih Weﬂy YefeRaeslgdne 1 Aftdrizemiistion BEME Fecaiiloriwite as aganitiartifcrease in

o gﬁ Eijléaf?r?seﬁ%%?%%s? g%ES H&n?ﬁc%ﬂ%ﬁolf ngﬁlqgéel BoaMP in the cst.

dﬂrenoreceptor The cells were incubated with
rrel 3h THY d3sdyCthe PoleHes odoBipBiiids a0BE AgAdN eta-2 FCEPIBIS expressed as a

P Ui Cp e ompb s Sikatis 28R6 T 26 5 oB Bibe N©

act|V|ty of test conpounds was assessed by their
abi I7nk ¥ ﬁla&hbr’ﬂd‘%%h mﬂa&ﬁﬁm i lcla@ri¥tforinG PavS Mibj benae a2 basis for

,@cr 0SS. mal an a?F nye'&{_I sﬁﬁuee%% %&oﬁonﬁgq&&qgeof% subsequent

adr @nmca@epwrbe d&mrm fegfures efj epmbinatiop | of featysrs desgiibed herein.
val ussy s/ tewé the R¥m Mprdtugt, SonfPasiRInG proctks, ©P BRAIIAS ardimdyhtiude,
i nv nt|o Eentw é g receptors was

al s¢g”¥? e TSP Hg i nes e namst er ovary

cells co expreSS|ng t he- human receptor with a

qseporter gene. Studies were perfornmed using either

whol e cells or nenbranes derived fromthose cells.

The three beta-receptors are coupled via the Gs

G protein to cause a stinmulation of 30 adenylate

cycl ase resulting in Increased | evels of cCAMP In the
cell. For direct cAMP neasurenents either nenbranes

or frozen cells have been used wth either the

Hit Hunter enzyne fragnment conpl enentation kit

(Di scoveRx) or the FP2 fluorescence polarisation kit
(Perkin Einmer) to quantify the |evels of cAMP present.
These assays provide a neasure of agoni st potency and
intrinsic activity of the conpounds at the various 35
receptors. 68

69



)

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
CAMP | evel s using the cAMP response el ement upstream
of a firefly luciferase gene. After stinulation of the
I ecajd et an agoni st an increase In the gcdd®booHiizoss
| uci ferase I's neasured as a quantification of the

| evel, of. CAMP in the cell. 5 In this assay the potency
of cSHﬂUﬁnds at the human beta-2 receptor Is expressed
as a PpEC val ue. Conpounds of Exanples 2-9 and 11-15
had a pECso of A. The application of which this

desct.i pi campoenddf foimala@): f orns part may be used as a
bgsis for 10 priority in respect of any subsequent
application. The clains of such subsequent

application may be directed to any feature or

conbi nation of features described her
take the form of product, conpositiaq
cl ai ms  andr-FgHCH,RECRIGRCH,) BYO0 WagHAF—6
[imtati on,j

PCT/ EP20031

(1): 5 R R Ar-HCFYNHCRAR6( CH2) ,

BT n._, They may
DY'OCEessS, Oor use
| e and wi t hout
¥ WD 2004/ 037773
pd of fornul ag
-(CH2)~ blH or

Ee following clains. 1
0IZ035 CLAIMS 1. A conpo

a salt, solvate, or physiologically functional

der '%g%%%ﬁﬁhd 1 fubkctional Qrivathe %h@ﬁoi' whésigr of

from

nis an Integer of from3 to 11;

Wth the proviso that m+ nls 5to 19; 15 R is SRB,
SORBm isan inf#geRd fromi2de &iandRB | s a C3- 7cycl oal kyl or

C gy ﬂipgg §QuUR; R2 and R3 are independently
seleéggg o%? Ydro

pherfjth the

15

20

en, C 4al gl, C, aal koxy, hal o,
LI LT Y

R'is SR, SOR®, or SO,R®,
wherein R® is a Cs,cycloalkyl or Cs,Cycloalkenyl group;

i

R? and R® are independently selected from hydrogen, Ciealkyl, Cysalkoxy, halo, phenyl,
and Cy¢haloalkyl;

R*and R® are independently selected from hydrogen and C,.alky! 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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20 R and R5 are independently selected from hydrogen
and Cl-4al kyl with the proviso that the total nunber
of carbon atons in R4 and R5 Is not nore than 4; Ar Is
a group selected from70 WD 2004/ 037773

PCT/ EP2003/012035 R RO 9 RR RI0O Rl (a) (b) (c)
and v 20bd3873 (d) wherein R represents hydr ogemep2003/012035
hal ogen, -(CH2)gOR', -NR'C(O R14, -NR'SO02R72, 5
-S2NR'R12, -NR'R72, -OC(O R73 or OC(ONR'R12, and R
represents hydrogen, halogen, or Cl. alkyl; or R3
represents -NHR' and R and -NHR14 together forma 5-
or 6- menberedgrheterocyclic ring; 10 R represents
hydrogen, halogen, -.OR' or -NR'R 12. RIO represents

hydr ogen,RQal n,- hal oCl- 4Rg| kyN, -

pa
A

R 42,

-OC(O R13 or O NR11R12, 1 " Hnd R’ 12 eacl”
i ndependent resents hydra r Cl. alkyl ,\o/ in
the grougd - NRL1R12, - SO2NR and -OC(ONRR 2, R

and R12 | ndepehdently represent

hydr ogen or B1-4

al kyl or toget®er with the nitroB®n atomto which they
are attached forma 5-, 6- or 7- nenbered
ni trogen-contgaying ring, 71 (b) {c)

10

15

and

HO
o

(d)

wherein R® represents hydrogen, halogen, -(CHz)OR"", -NR"'C(O)R™2, -NR"'SOR™,
-S0.NR"R", -NR"'R", -OC{O)R™ or OC(O)NR"'R",
and R represents hydrogen, halogen, or C., alkyl;

or R® represents ~-NHR' and R” and -NHR'™ together form a 5- or 6- membered
heterocyclic ring; B

R® represents hydrogen, halogen, ~OR'! or ~-NR"'R'%;

R' represenits hydrogen, halogen, haloCis alkyl, -OR", -NR" R™, -OC{O)R™ or
OC(ONR"R'%

R" and R' each independently represents hydrogen or C,. alkyl, or in the groups -
NR''R™, -SO,NR'R™ and -OC(O)NR"R™, R" and R* independently represent
hydrogen or C,.4 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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WD 20041037773 PCT/ EP2003/ 012035 R13 represents an

aryl (eg phenyl or naphthyl) group which may be
unsubstituted or substituted by one or nore

substituents sel ected from hal ogen, C4 al kyl.

hydroxy. Cl.4 al koxy or halo Cl1.4 alkyl; and 5 q is

zero or an Seger iron 1 to 4. 2. A conpound of fornul a
(1) owoaogesrt73 sol vate of physiol ogically funcedroradesoi203s
derivative thereof, wherein formula (1) is as defied

in ol ml except, jhat |t' do ot represent, 10

Py dr aelProseris:Sit B 5drrienyd ot PRI QP WR1eh Tavope Sasppfuted or
2 whevtisfituled By onacp morecsubiiitueols Gelactat from halogers Gmgalkyl,

ac Cohginidg, ¢,QaRely oPhals Caldl®; ind O 3 wherein Re reprints
a.15 C3.7 cydoai kyl group. 5. A conpound according to
aﬁy of clains 1 to 4 wherein Rs and Rs each repnsent

hydr @iscaro op en legs favblo¥nd according to any of clains
| to 5 wherein Re and R are I ndependently selected

from hydrogen .a nmethyl. 7. A gonpound accordi to _—
any fxmg?@dfqgﬂ“@i‘bﬁ?re? WW‘%@%@&E’E‘PE’G“’F Yoftigftonal derivative
.gr OUgheredt) wherein( fymtRi) iRes defiRed m-olim Rvextpd that & dods)not represent
1% ﬂé{%@ 2004/ 037773 PCT/ EP2003/ 012035 8. A conpound
of fOUREY (1a): HOCH2 R2 R HO t CH2HHOWR (CHR)
-0-(CH2}n (la) 5 or a salt, solvate, or .
‘phy s olArgmeerndactording to cielm 1 ersialn 3 whereln R epeasents ~SOR".
wher ei n: ’

4. A compound according to any of claims 1 (o 3 wherein R® represents a

15 Cay cycloalkyl group.

5. A compound according to any of clalms 1 to 4 whereln R? and R? each represent
hydrogen.

20 6. A compound according to any of claims 1 o § 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 sefectad from a group (a)
or {b):

R'
R ‘ R®
<
, N
R R’
RW R‘D
(a) (b)

25
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»

mls an integer of from2 to 8, and n is an integer

of from3 to 11; with the proviso that m+ nis 5 to

19; 10 Rl is SR, SOR, or SO2R, wherein RIs a

C, . 7cycl oal kyl or C3-7cycl oal kenyl group; R2 and R3

are independently selected from hydrogen, Cl.eal kyl,

1. vad loeas777hal o, phenyl, 15 and Cl4hal oal kydcraendsiidoss
and R5 are |ndependently sel ected from hydrogen and

Cl. 4al iso that the total nunber of
carg%ni%t O%J %\‘RS I's not nore than 4. 20 9. A
conpound accordl ng to any of clains 1 to 8 wherein m

is 5 orHocHnNd n is 3 or 4. 10. A conpound of® fornmul a
(1) or (la) selected from 4-((1 R’

ot [(ﬁ?-h yeg&)gf df‘ H%‘Iaro)yrre.

)am no) -
4- ((1R) - 2-[ (6- 4 [9¥® (Cydopent yl sul 1s
i nyl ) phenygbut oxy) hexyl ) am no) - 1- hydr oxyet hyl } - 2-

(hydr oxymet hyl ) phenol (Isoner 1); 4- ((1

EOR A i s

2); 4-((1,R2-[(6-(4-[3-(Cydope

nt yhﬁyh.ﬂ a&ybr\uzmbwsghy& hexyl ) am no) - 1- hydr oxyet hyg- 2-

30 qunol 4-((1
entylsuIfonyl)phenyl]butoxy}hexy

- H Iy '
I )am“h P‘P“ﬁ?/ﬁ‘?fdﬂy@t‘%'fg@@» (hydr oxymet hyl ) phenol ; 73
190 2004/ 037773 PCT/ EP2003/ 012035 4-((1

R) - %1& [0336 dohexyl suf onyl ) phenyl | but yl } oxy) hex
yI ] am no dr 0 ét hyl ) - 2- (hydr oxymet hyl ) phenol ;
erﬂn ﬁydoakyiorcucydoalken group;

-2 [[6 ({4 [3 (3 Cydopent en- 1-yl sul f onyl ) phenyl Jbut ylI }

OXY kB gV,
hydr oX Qﬁ% ydﬂ%xy et hmlnﬁ 'Es"ﬁ"’ﬁe'f C,%alkyl. Croalkoxy, halo, phenyl
13- (e'ﬁé sl [ 3- (Cydopent yl sul f onyl ) phenyl Jpent yl )
oxy) hexyQam no) - 1- hydr oxyet hyl ) -

ept ng $¥%FW%pen%| &13 Om)?fg p'ﬁeny? Iyl with the provise thal

20 9. A compound according to any of claims 1to 8 whereinmisSor6andnis3or4.

10. A compound of formuia (f) of (a) selected from:
4-{(1R)-2-[(6-{4-{3-{Cyclopentylsulfinyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;

25 4{(1R)-2-[(6-{4-{3-(Cyciopentyisulfinyl)phenyl]butoxy}hexyl}amino}-1-hydroxyethyl}-2-
(hydroxymethyl)phenol (Isomer 1);
4-{(1R)-2-{(6-{4-{3-(Cyclopentyisulfiny)phenyljbutoxy}hexyl)amino]-1-hydroxyethyl)-2-
{hydroxymethyl)phenol (Isomer 2);
4-{(1R)-24(6-{4-{3-(Cydopentyisulfony)phenyllbutoxy}hexyl)amino]-1-hydroxyethy}-2-

30  (hydroxymethyl)phenol;
4-{(1R)-2-[(6-{4-14-(Cyclopentyisulfonyl)phenyi]butoxy}hexyl)aminc]-1 -hydroxyeﬂwl}—z-
(hydroxymethyl)phenol;
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2- (hydroxynet hyl ) phenol ; 4-((1
R) - 2- G- ((4-[ 3- (Cydopent yl sul fonyl ) - 5- et hyl phenygbuty
| } oxy) hexyl ]am no)-1- 10

hydr oxyet hyl ) - 2- (hydr oxymet hyl ) phenol ; |-[54(1
R) - 2-16- ({4-(3- (QIdopentyI sul fonyl) phenyI but yl ) oxy) hex
yl } ave nodesdrrs PCT/EP2003/012035

hydr oxyet hyl ) - 2- hydr oxyphenyl rret hanesul f onam de;
4- ((J;-((1R)-2-{[s-({4-[3-(cydohexy|suafony| tylh: xﬂ) amino}-1-hydroxyethyl)-2-
onyQo enyl

R) 4- dopent yl su utyl } oxy) hex
y fam(;ino ! %T‘e% et hyl)-2- fluorophenol; 15
6- { 24{(( Hﬁf %(3- openten-1 -vlsulfonyl)phenyllbutyl}oxy)hexyl}amno}-1-

pent yjrdwdyé plrexysneaipazna); hext 4) ar ni nol - | - hydr oxyet h
g {{9 E@é%‘);?"ﬁ"f"‘ﬁ‘“@r?e Syt g
am Rhepely

hydr &WR&-EM&MWW&MW)EMMWMammH-hydroxyemyn-

R) -2 _bfyg pent yi sul f onyl ) phenygbut oxy) hexyl ) a
m no 'I} 2- 20 h droxyphenyl f or mam de;
and %P'fB heayIbutyiipaphexyllamisior-1-
derlhsdtuxmmmwdmﬁmemﬁ)ﬁhen& conpound of formula (1) or

‘R)lawg A %%oenw;s"m?rhr Pyl hexylamin-1-

: "') but - 25

(hy d*-mwecm Mﬂﬁwéﬂlvlsuﬁmyl)meﬁﬁlbﬁm}oﬁﬂhﬂﬂaﬁﬂn@ﬂ -hydroxyethyl)-Z-
Phy siuglopilingl | y frinctlonal derivative thereof. 12.

I’Hj according to any of claims 1 to 11 in the
f% T arie44-EE Caconeripstony R A P
(Mydooxppethyiglyraineeldi ng to any of claim8, claim9 or

Cl algﬁ'ﬁ’wfgm e opem"@ﬁﬂ)&f%ﬁ?@aﬁé‘%‘%&ufo IREE

H}Pﬁ?dr oxymet hyl ) phenol
4 w&ﬂﬂﬁ)ﬁé«ﬁz{etsdcwﬁpenwmmmehvﬂbmoxy}hexyl)ammol-1-hydroxyeﬂwl}-z
lopenMsul fonyl ) phonygbut oxy} | rexyQam

noI %?Jh dro eth 2 35 Shﬁ'droxymet h%ss] henol

PCT/ EP2003/ 012035 4{(1
R) 31.[ ACRorhfduda émﬂﬂew &ﬁgg;iﬁgteﬂz: g but oxy) hexyl )
Hﬁ%ﬁ%ﬁ@ﬁ%ﬁﬁ“ﬁw

e haot hydroxysthyi)-2-

252) thyfiro@risthyliphecgic| opent y sul f onygpheny f
D but gpey/sah S6khibadFpRfRlologically functional derivative thereo.

12. A compound according to any of claims 1 to 11 in the form of a salt formed with an
arylsulphonic acid.

30
13. A compound according to any of claim 8, claim 9 or claim 12 which is selected from:
44{(1R)-2-{(6-{4{3-(cyclapentylsulfonyljphenyl]butoxy}hexyl)amino)-1-hydroxyethyl}-2-
(hydroxymethyl} phenol 4-methyibenzenesulfonate;
44{(1R)-2-{(6-{4-[3-(cyclopentyisulfonyl)phenylbutoxy}hexyl}amino}-1-hydroxyethyt}-2-

35  (hydroxymethyl)phenol 4-bromobenzene sulfonate;
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hydr oxyet hyl ) - 2- (hydr oxymet hyl ) phenol 3-tol uene
sul fonate; 5
4-{(1R)-2-[ (6-(4-[3-(cydopentyl sul fonyl ) phenygbut o) y} h
exyl )am no) -1 -hydroxyethy }-2- (hydroxynethyl) pheno
4- Dbl phenyl sulfite; and 4 ((1R
-2-[(6-(4-[3-(cycl opentyl sul fonyl) phenyl ] but oxy)
hexy kdsbda@r74s hydr nr yet hyl ) - 2- (hydr oxynet hyl ) %’?Egiowmzoss
napht hal ene- 2-sul fonate. 10 14. A conpound accor

n cor é?t@%ﬁ&h%"g k*?ﬁ@wbp%ﬁg}&ggi%%wgq G2

cl ai rflaydioxymeth) sWforadd | y acceptabl e salt,
fgg\rfat(ﬁmmanhmwos&nﬂﬁhwmmgg?&ﬂkwﬁgmitI ve,
pharn‘gé:e’ﬁ’%g%%? WHS% w&g%np‘}rep%? aée'co ound of
f & mAHERF2J(E-HH3(Pvaiprantisyifenyiirienyliey )afﬁlmlﬂrmfdmm@m-‘?-
14 oxhydroplneetiys pheol SBipHeryl scoagis;aké e sal t, solvate, or
hysi ve thereof, and a
Bhgr ﬁtﬁg%ﬁé"g cyég%g' 9@@)pﬂ&%t}’u§)&}or exci pi ent, and
25 optviéamind Mwmwmm 2-suffonate.

i ngredients. 17. A conbination conprising a conpound

?g f%{or%{%‘r rmcemca y accepti"gﬁwmg{yf ate

or phyS| ol ogl cal | y functional derivative thereof and

one qs. {oRAGARY Wri (R zlaaai'diﬁb @Ay oBQiabis 1TBeld o a

use cOo und ), for,mul, a ﬁﬁ&mg A6valid. thereof
any 8%6 %‘%% %ﬁ“?‘“}?ﬁﬁ‘ﬂ’&%‘%&@%

ROc efor usel ipmedical thempy.vat e, or physi ol ogical ly

functional derivative thereof |In the manufacture of a

di ¢ f th I t t
C1 1 e Phogtrepdcaiomuapir gt g Y efgBik{ J Wil (o () accorg

fi e-tacneoflsbuepicotd qg:cmmwcqﬂnmab@asa!esow \wpphyslologically
20048, R8drfal derivitive W%ﬁ@ eérﬂérd-bmplent. and

géspar atl on of a %&n&pgu @ ‘ or!!g‘r# aogl ) saI t(I a)

sol vate, or phyS| ol ogi cal I y functl onal derivative

t herigofy, @'(ﬁram to any of

pr ot%e_‘_’el_‘gternﬁdl ate| ; ég@ ﬁﬂ

derivative thereof, andmnormoreoherﬂmpeuﬂcimradlents

30
. 18. The use of a compound of formula (1) or (ia) according to any of claims 1 fo 14 or a
" pharmaceutically acceptable sal, solvale, or physlologically functional derivative thareof
" in the manufacture of a medicament for the prophylaxis or freatment of a clinical condition
for which a selective Br-adrenoreceptor agonist Is Indicated.
35
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a (Il) 10 or a salt or solvate thereof, wherein R,
R R, R4, R, m and n are as defined for the
compound of formula (1). R' represents an optionally
protected formof Ar, and R20 and RZ' are each

I ndependent |y either hydrogen or a protecting group,
provided that the conpound of forrmula (l11) contains

protecting group; 15 (b) reactio pz@osfolzoss
conpound o?ﬁ?ornula ()): / (c lg pHOW / CHpm%

- 09

KR TMIEEEEe SRR e Y S
f or rrmalms(w thoha pel, smwéﬁm@mlw"vémmhdm thegrofy which
or ClorfipHséa/! . and x and y each represent 0.1 or 2; to
effect ring closure; 25 (c) al kylation of an am ne of
formula (QL1): 76 WD 2004/037773 PCTI EP2003/ 012035

RE9  HCH2 NRR Aerroteqtipn of @emtectagintermpdiateyfor examplaof fomia kit

are each I ndependently efther .hydrogen or a protecting

5 group with a conpound of fornmula (XVII?Q, Ra R
LCV\Ra(CI—|2)|--O(CI—|2)~(ten wherein R .JR2,p'Ra, R,

ined for the co
\\
Ni—Fe R RLO

Ra, m and_ 4 are_as
formula (I 1 ”QMRQGR"F CH iy
LY 0

reducti on of aor®nmpound of fornula (X
CHHNR20CR W CHJ"--0-(Cl %

10 or a salt or solvate thereof, wherein R', R?, R®, R*, R®, m, and n are as defined for the
compound of formula (I), R" represents an optionally protected form of Ar; and R®™ and
R* are each independently either hydrogen or a protecting group, provided that the
compound of formula (If) contains at least one protecting group;

15 {b) reaction of a compound of formula (X):
(cﬂl).uq—_—cl-ﬂ"
- . /T
.\
R — RO — (O —0-— (O H==CHR
oR* R
(L]

whereln R? R®, R, R%, R", R®, R*, m and n are as deﬁned for formula (If) each R*®
independently represents hydrogen or C,4elkyl, and x and y each represent 0, 1 or 2;
to effect ring closure;

(c) alkylation of an amine of formula (XIlI):
76



OR2t Ra (XIX) 15 Wiereln R, R2, Ra, R, Ra, mand n
are as defined for fornmula (1), R a represents an
optionally protected formof Ar and Rio and R27 are
each I ndependently hydrogen or a protecting group as
defi ned above. (e) reacting a conpound of fornula
(X)t711) 20 R19rCv , 2 OR21 (XXI11) 77 WD 2004/ 037773

PCT/ RR20a:$32035 wherein 1119 Is as her ei nbgl@mproosnizoss
defined and L3 Is a | eaving group as defined above for

L' or Lt or a conpound of formula (XXIV): we--N
(XXI'V) 5 wherein R19 |Is as hereinbefore fined wth
an am ne of fornul aR’ cHARTR? R1  RI0 'R (CHE) m
O (CNL (XXV) a whereinlR,, R2, W R4, R, Rm mand n
are as defined for forn 01); or 10 (f) renoval of a
chiral auxiliary froma conpound of fornmula (Ha) R2

R Rtw%'emlgﬁk\' Iﬁ,@%ﬁ &9 kg )apé 'eaocil (I%eipe:rkd;nﬂ?lelther hydrogen or a protecting
§ group with a compound of formula (XVil):
R? .
L'CR'R*(CH,);—0—(CH,), Vi)

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 & compound of formula (XIX):

R"fHCHzNR”CR‘R“(OH,)_,——O——(CH,)H —
OR*

RB
(XIX)

15  Whereln R', R%, R®, R%, R®, m and n are as defined for formula (1), 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 (XXHI):

| R"THCH,L’

OR®! ooan)



Oe' Ade) wherein R - Rs, mand n are as defined for
formula (q, Rl represents an optionally 15 protected
formof Ar, R' represent hydrogen or a protecting
group and Ru represents a chiral auxiliary. foll owed
by the follow ng steps In any order 0) optional

renoval of any protecting groups: 20 (1) optional
separas jo0s@bs an enantiomer froma m xture of pcr/EP2003/012035
enantoners; 78 WD 2004/ 037773 PCT/ EP2003/ 012033

(lii) j I £

(1) 4R 20 e RABHEIGY Mot erd e & WPRY PG dofialdoche fo
convdr %ilon of a conpound wherein R Is SR to a
conmpound wherein R Is SOR or SO2R, or conversion of a
conp I v OR to a conpound wherein R 1Is
soeR?’ng"(ﬁM\éﬁ'q"gdﬁu on'?apé?:‘éhversi on of a conpound wherein
R represents cycl oal kenyl to a conmpound wherein R

represents cycl oal kylR"-eg~sby hydrogenation; (v)
optional conversion of thig product to a correspondi ng
salt, solvate, or physiol ogi y functi onal

derivative thereof, 10 20. An"Tnternedi ate sel ect ed
ffoma conpound of formula (I1) (I11) (I1V) (X) and
( XI Xyhesgin RH dsrasihatelibefore déffedned. 79

with an amine of formula (XXV)

R‘l
RHNCR'R(CH,),;—0 —(CH,), POV)

3
wherein R', R% RS, R*, R®, R®, m and n are as defined for formula (If); or
10
() removal of a chiral auxiiary from a compound of folrmula (lla)

R!
Rf
R"«lsucuzun"cn‘n‘(cu,),, —O0—(CH,),

OR™M (lis)

whereln R' ~ R%, m and n are as defined for formula (1), R' reprasents an optionally

15  protected fom of Ar, R*' represent hydrogen or a protacting group and R¥ represents a
~chiral auxfiary.

followed by the following steps in any order:

(i) optional removal of any protecting groups;
20 () optional separation of an enantiomer from a mixture of enaniomers;
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(iii) optional conversion of one compound of formula () to a different
compound of formula (1) eg. conversion of a compound wherein R' is
SR® to a compound wherein R' is SOR® or SO;R®, or conversion of a
compound wherein R' Is SOR? to a compound whersin R' is SO,R®;
5 {iv) optional conversion of 2 compound wherein R® represents cycloalkenyl to
a compound wherein R® represents cycloalkyl, eg. by hydrogenation;
(v) optional conversion of the product to a corresponding sakt, solvate, or
physiologically functional derivative thereof.
10

20 An intermediats selected from a compound of formuta () (1ll) (IV) (X) and (XIX) as
hereinbefore defined.
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