SULFONAM DE DERI VATI VES AS ADRENERGE C AGONI STS AND
MJUSCARI NI C ANTAGONI STS This invention relates to

waeorpoungs of general formula gl): i n whi ch R1IPCREB2a6m002896

Q have the neani ngs indicated'bel ow, and to processes
and internmedi ates for the preparation of, conpositions
SHIFbRANYDE (D ERAUAEIRR s USE ADRENEREEN A@@ﬁis\@tm{)eﬁusc%%mlc ANTAGONISTS
adrenerglc agoni sts and cholinergic nuscarinic

ant agoni sts are wel | -established therapeutic agents
for the treatnent of obstructive respiratory di seases
such as COPD and asthma. Currently used inhaled b2
agoni stT8isinentigiealss torrompRypes oée%meﬁéormy@rﬂ)s such as

sal butamol (qg.i.d.), and terbutal ome (t.i.d) and

| onger acting agents such as sal ngter g+, and
fornmoterol (bid.) and produce brpncijodil ati on via
stimul ation of adrenergic receptQ on airway snooth

muscl e. | nHl eqy Musc ic ant,_‘ago Ists in clinical use
i ncl ude e\ShaN-tQaltin opkum bromde (qg.i.d.),
oxitr brom de ( . d) d t ong acting

opRiem (g.d.). I\/Uscar|n|Q: artagoni sts produce
choHi | ation by inhibiting the cholR?nergi ¢ tone of
ai rwaysNH¥Q.RHs i |y by antagonising the a G on of
5 STy St wer Cn?‘e%klﬂsifﬁwéc?t%ﬁﬁl&%v%%ﬁ%%mdé@ermed'ates
h afvréhmmrquatcempqshms cpieiniogand thewgesafistch deyvetives on  of
i nhal ed b2 agonists with inhal ed rruscari ni c
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Si am? lte?b‘.{ah%S ? c8 fanﬁg)g%tr aalng ggintsdsgu%désega%n%e?erg aénlg f&@\\é@mp&ﬁg } and

pﬂﬁ%ﬁ’?ﬁaé’@!“i’j‘@‘i}'a%@e‘f’ﬂ &timuiaione §lepdrersigisi fﬁ%ﬁpf%ﬁwmbﬁ""t‘%t gooth muscle.
p Halrared dddscaynie santagerimtsninaclisicah gbee inoiodeethel Iskorvectingl iparopium bromide
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Sidnglifshe® biadiedl rRva\Bamotlstrtel @at thé Eonfiiee BAnidibtralién of inhaled B, agonists

%éf Hﬂ ?ﬂsc\é’h\ﬁ J;" @Qfohnstg rlﬁrla%@?‘!%é? | ﬁmﬁ%&&\ﬁ% t5 Eé‘!‘gntg bv?{ﬂ Btructive
5

om a SiI ng
¢ HERelReasereHited 13pron mwe@mﬁawmgu'&&% FETREEABIY of e
aguesswes eompaleB tapatiay® recsivisg ¢ithert singleudiads hiaagenteaipne.  Studies to date

apaue rbéérammab@rtmmbnﬁ@b@ ahudigs Qiith | ghglel prianBacBR @gdnt, 'however
t ec"PFFPmQ on Qpiﬁo% nﬂrma%&%gie%tdntxht ys &aﬁ%le%g Qlléul&] S% Hé‘sﬁable ?s this could

paaleﬂq eerﬁ%ﬁﬁd bton@w@'at% efficaqe ¢ ﬁwaré'aﬁmsw}ﬁdgdeém fhsm"@'efasﬁnts or
amnratdnefﬁnas;twnmisummothl)erapbalcurtdbal Imaddition, cootiing Hoth ghhringcologies in a

25C %@%ole&n@%oﬂﬁ %&F‘ ‘he MR foP @orﬁﬂiﬂa%neﬁtht iR ARrhatory agents thus
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nusca
C R R Bekehorhs e B RlcBBO. o8 3isRh B oy cgeouncs
geﬁ?&‘feaﬁs bptgrqﬁﬂoalst(ang_jm antagonists that would have an appropriate pharmacological
profile, for example in terms of potency, selectw;ty_ pharmacokinetics, safety, systemic exposure

or duration of action.- In particular, there is a need for compounds suitabie for an administration
by the inhalation route. In this context, the present invention relates to novet compounds active
as B2 agonists and muscarinic antagonists.



) wherein RL is halo, RR is Hor halo, and, Qis
selected from-(CH2)9- or or, if appropriate, their

w@basmemeut i cal |y acceptabl e salts and/ or sol vECEEB2007/002896
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thereof, In the here above geferal formula (1) , halo
denotes a hal ogen atom sel ected fromthe group
consisting of fluoro, chloro, brono and iodo in
particular fluoro or chloro. The conpounds of fornmula
(1) anfe RenRAERE! Ot LAERRIGY odABatbthR (AN
muscarini c receptor antagoni sts are partlcularly
useful for the treatnent of dlse.i-s and/ or conditions
i nvol ving said receptors, by shogy Bkcel | ent
potency, in particular when ad tered via the
i nhal ati ongjpute. The conpounds 't he formula (1)
can be precareﬁ % entmonal procedures such as
S T us ra 9

ey rﬁe Reds in which RL, R2
nd are as previously def
ormula ( 1) unless other

for the conpounds
wse et at ed. The am ne
derlvam”M@>@m the formula (1) may be prepared by
reaction of an amine of fornula (2): widrein R, R and
Qvaeeinas previously defined , with a brom de of
fqpqyg@ (3): wherein Pl and P2 are suitable hydroxyl

t g f,oups. Preferably Pl is benzyl and P2 is

ﬁ dan optional suitable hydroxyl protecting

gr%'ese'ecmdé"per@b*h)yor P3 is benzyl. In a typical

procedure, the amine of fornula (2) is reacted with a
br oncAs, -0 @ ,4 2)__ optionally in the presence of a
sol vent® or ure of sol vents (e.g. dinethyl

sul phoxi de, toluene, L/ ,L/-dinmethylformam de,
p roo [fiapprorriate] their mamao&m'tictaﬂyi dcedptable palis @ndidrlsyivates thenedf,
presence of a suitable base (e.g. triethylam ne,

d|| 0 pyl et h rbona of assi ym
b DR ai e Brde (b aes & FuSen b elidiep Bt e
sm'swf flupep ehlore, rompzng edws Paftpylesfluorpisechirrat ect i ng

groups can then be renoved using standard net hodol ogy

f gﬁ% gerﬁ%\ﬂt\cﬁ Oof 93%9@ Eg paLé) ﬁf %%ﬁ%&(e%é&? sﬁ&ﬁ%l} %ﬁv Jl%’?uﬁlc receptor

i ﬁn@ogﬁﬁltl'@t gﬁﬁprﬁ%ﬂg usefyl f’oWhp g?,qtrﬁqné Pfs‘f‘ﬁeé??é @nd/or conditions mvolvnng

15 Pushiti irecaptorengy sh®Brg excellent potency, in particular when administered via the inhalation
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route.

The compounds of the formula (1)
H H
HO
NHSO,CH, 1)
can be prepared using conventional procedures such as by the fellowing illustrative methods in

which R', R? and Q and are as previously defined for the compounds of the formula (1) unless
otherwise stated.



The brom de of formula (3) may be prepared according
to the nmethod of WO 2005/080324. The am ne of fornula

w@ 2)ostw9be prepared fromthe correspondi ng prPCETR2067/002896
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ami ne of formula (4) : wherei ﬁ Ra and Rb represent any
sui tabl e substituents so that the bonds between N and
Ra and N and Rb may be easily cleaved to give the free
amne of formula (2) using standard met hodol ogy for
cl ' ' { ] ' - ' .
Foradme dFiah @Rt BRI PO T RSP SRR e @
in Organi c Synt hesi g R | ey-l nterscience
Publ i catiom\ 1981. kKorllexanple Ra and Rb coul d be
se!*zém’%ﬁ”@ﬁﬁl I, Yoenzyl, t-butyl carbamate or when
j oi ned togé€ther to fe pht hal i m de. The am ne of
formula (4) may be
am ne of fornula (5): Rh a bromi de of fornula (6):
Ra .NQBr Rb (6) Ima typical procedure, the am ne
of fornula (5) is reacteéd@ith a bronide of fornula
( 6ghefrt R'ORFaHNb ¥ akdbstphRioldlafe e Cwita tlorfigd of Eihul®(3):m Xt ure
of solventsg(e.g. dinethyl sul phoxide, toluene, L/
, L/ -di met hyl fsrmam de, propionitrile, acetonitrile),
optionally Yn the presence of a suitable base (e.gqg.
tri et hybaprne B di i sopropyl et hyl ami ne, potassi um
: pot assi um hydrogen carbonate) at a

t etp®r affire conpri sed between 80C and 1200C, for 12 to
48 hour®i~gsThe bromi de of formula (6) may be prepared
from t hegCower esg3 ndi ng di brom de of fornmula (7) and
the cor r1espor;di g am ne nucl eophi |l e RaRbNH V\,h1er ein Ra
anderRy I e3ve &S &t sullpnje Rygroxd Iprotectingtssqups. (Rseferabls B ispgezyk and P is
gmmmsbe’cw@mtidﬂa&nwbbla&ycm@h pritectiftygrdup. R &fsrably, Pé!sﬂbéx\éﬂg :

- > n A 0 u ,
o obrteL plegeaule oR Akl Gl 27 feod i & BBAE, brhmui (o
dt°f’f'%5‘ta%’l‘ﬂh§ PrESTRCh B8R CHPB SRR 94 soiveats| (& fimediyktylpgexide, toluene,
di Mwytdmethyiwhéroiste, depiotitleL@atenitrile), optionally methd preéencenefra stiggble base
acelyofdthylatinR, dib&rdpABMAHNAA pAES s carbbrRIED Bdtaakibkh Bydrogen carbonate
cg(r{réqi se)fjl bet vve(gf} 2 arégo lE)5 oL QI 9 4&{ hourﬁ: T%e. :
i P ST P BT P PP AP 2 S i proBing aroups
c giffidfiea ibardmeved, ¢eing stsndard RiGodpiogy tonteRving oxyBejT proteeting grpups such
whertieséXolrsi in the text book T. W. Greene, Protective Groups in Organic Synthesis, A. Wiley-

Interscience Publication, 1981.

The bromide of formula (3) may be prepared according to the method of WO
2005/080324.
The amine of formula (2) may be prepared from the corresponding protected amine of formula

(4):

R2
R (0]
. |
lll Q—N OJ\N
Rb” H
R1
(o]
P (4

wherein Ra and Rb represent any suitable substituents so that the bonds between N and Ra and
N and Rb may be easily cleaved to give the free amine of formula (2) using standard
methodology for cleaving nitrogen protecting groups such as those found in the text book T. W.




may be prepared fromthe corresponding diol of formula
(8): (8)In a typical procedure the diol (8) is treated

wowaok/oa108ti t abl e brom nating reagent such as PBrBIE2007/002896
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HBr optionally in the presenceé of a solvent (eg

chl orof orm di chl oromet hane, tetrahydrofuran) at a

t enper ature between conpri sed between Q0C and 1500C

for 6-48 hours. The diol (8) nay be prepared fromthe
commercially available diacid ical
pﬁé%eéawﬁ@e%"%?eemscm 0¥ ﬁvgth%Stse/at\@&evmt?ffF'%@%Bﬁfati"%?a% 1981. For
r @AntrienBa pech e rvbuid bie lseledted franh ailyimbenzvlnt-nitwli parbeyete. erewhen joined
bQ{g@(ﬁ@; tb Rk Bitndh@sence of a soI vent (eg chloroform

¢ g Pa R P e AR Bt Bt oA e ATyl

for 1-48 hoyrs. ffe ami ne (5) may be prepared from
t he breyi dellof la (10) and the commercially
avat oar ﬁ gf onic acid. Rc is selected so that it
may be—easily clgaved to give the free am ne of
formula (5). L A | eavi ng group, preferably brono or
iodo. 15 In a t¥ L. procedure, the aryl halide of
formula (10) is geacted with aryl boronic acid in the
presence of a sui tabl ypal I adi um cat al yst (pal | adi um
%ﬁé%/ tr%&w I & tonIphosphlne of formula

S?Fﬁf fb in a solvent (e.g. toluene,
benzéﬁe hexane, dlnethoxyethane,
L@wLNdfﬁe%hylfornanide) in the presence of a base
(e.’g. sodi urf®hydr ogencar bonate, casi um carbonat e,
t ni atthpidanplotediyre, e aivfieadt| frmulae) Kk ereastedonithi & bemidei ot dormula (6)
Olﬁ%x)ggllly% tFéeH@?ern@éé}f %OIQW leﬁﬁrg o?%o%emgfevge@iﬂ'\gﬁgguwlde toluene,

ours.

& DT Y BRSSP ;2RI FRICTAIY P Jipele g B LB HIAGe base
g (o pethyamine,atisoptepgahyfaginachotassitrn carbasate, dotas$unThydiagen carbonate)
\?vaﬁiﬁﬁﬁ raﬁl@tc@r%rlsé(debe@egh‘ F’tﬁg 'al:iho%gi'afb'r V) @M@F\&?ﬁss' s, A

VS K S R G R ey Pty i 5 esnstiing AL HES temute 1
CEne B soimEPINginp poine ovciserhipiRaBONST whessimBe and R epressit anvfgitable
C GUBSRILErtadol tyat B Borlda bdreednor M8 RE afCRICmaylbe e8sily yigdved |
prggcediy. e . the aryl halide of formula ( 11) is reacted

with aryl*/boronic acid in the presence of a suitable
pat & &dical prasedusd he brofidal(T) decieantadavdth thet soglium salt of phthalimide or di-tert-

t Moty Qfinbdf&rdoRaty InRREBEINERR a@éumétﬁ,n BMbAdePRLEIRG NALdRhethyFernamide,

t ol ne o
ey SR el P dher Faiasen E PSS g grspours
ofThadipramisle pEforulagd Biherm s d¢ hipein cemmrieizly availahty.
caesi untarbonate, triethylamne). Preferably, the

I A€ bibBRidk 3t (GRuRIBUnGYIq @t a tenperature

—<CH2>2——©-<CH2>2—

may be prepared from the corresponding diol of formula (8):

@R
OH

(8)



conpri sed between 8Q0C and 1100C for 4 to 16

hours. Alternatively the conmpound of fornmula ( 1) can
wheoopepss ed fromthe correspondi ng brom de of PEDIBRIO7002896

( 12) and the conmercially avail able boronic acid. In

a typical procedure, the aryl halide of fornula (12)

is reacted with aryl boronic acid in the presence of a

suitable palladiun1catalyst (pal I adi um acet at e/

)I &;glctéal EFB?F\S’%'% tr%(cgojc' %msqgfatgciw&\or%?@e%@mﬁ@ gﬁéelzr)\ such as ABQ’, or

difFeertienalein Mamesseng Rt pRMeRy¢d dhlorpiarinddighloramettiaee, m’frefyér@&@n) at

Ofa tetnpo@fifee ieBvedn cEbddPefiésH B0 QR AIDRDBAE 4B ho@S| UM

C%F?&“Zéﬁa r P BT TRrte SRR LT or 4 o

1659 Liongl |y the hydroxyls and basic centre

may e pr t ed u5|ng standard net hodol ogy such as

t hose® f ou S g t book T W Greene, Protective
G?oups in Organi ¢ Synt'hesi s, . Wley-Interscience

Pirb? Iveiea! PopRUTEdR diacidTR ks lypased \d@ aofuitdbisr ragHciag (eRggNnt ey ap dthium
peepaLedhykiidanrtddane or the pResHdé B0a RbIGINE Clgedhioffdi OtiEbraethane,

| f%ﬁrﬁ@hr@m@anlﬁéthyl Wh&S %’r e%eﬁgr %\F&g bg%eéhr & H@e&%@&gﬁwh%%(c%wwooc

pro ctin roups. nzI
protectlng groups nmay be eaS|Iy cl eaved to
10 g TTVQaarmllh‘:‘E(f’bmymeateeparéd frayn tre bam{de aprmui( 1y arst teaebamedreially available

matyhReaicagy for cleaving hydroxy protecting groups

such as those found in the text book T. W G eene,
Protective Gpoupg ganlc Synt hesis, A

W1 ey ersqj en “ubllcatlon 1981 . The brom de of
f Gemd| a ) y Joe prepared from the bronide of

f or mul (3) an the dep1 ected am ne of formula ( 11)

d .

P olRaA 1Rt} me b 8%?@% 8o Bio8 5 i Attt bt L @

( Bpvingarowgrragtergoly bomder igsicesence of a sol vent or mixture

15 ofn & @hive MEcSedur, the aﬁ:Ui lﬂﬁb@yﬁ foﬁﬁUlaO(hO)XlE Cacted Al 8MBoordalc acid in the
lp/esé%l:éTFtI Jqéﬁltgbi)er ;%W'm ataﬂ@t Béll?cﬂuns Eée %?e/ F&#’% 90?1@‘1%@'1 SQ of formula

C PrOLRY Pl i SO St RYPIE PRERenB oL EE  Amehoryetine,

c &r\spredhy iormaaitle) Sis ithenprésgotreod enbasand@ rsatie hadrogencarbonate, casium

t gsrBRb! Hl@tﬁyleﬁﬂﬁ@?rF’r@l@Qbeﬁé’\%&log%m ok E0C terdpOiatuklechiBrised

4 re
20 ~ h
¢Sl B8 G506 BT E8 o 0 BB g
bplgﬁn.ém@gerf eoleating qrqy;)s SPEh 3§ thgze fRupd R tbe @e@) book T. W. Greene,
Protective Groups in Organic Synthesis, A, Wiley-Interscience Publication, 1981.
Alternatively the amine of formula (4) may be prepared from the corresponding protected amine

of formula (11) and the commercially available boronic acid.

R?
0
s il Q/
N—Q— o) N
Rb” O H

25 L (11)
In a typical procedure, the aryl halide of formula (11) is reacted with aryl boronic acid in the
presence of a suitable palladium catalyst (palladium acetate/ tri-ortho-tolylphosphine of formula
Pd(OAc)./P(0-Tol);) in a solvent (e.g. toluene, benzene, hexane, dimethoxyethane, N,N-
dimethylformamide) in the presence of a base (e.g. sodium hydrogencarbonate,
30 caesiumcarbonate, triethylamine). Preferably, the reaction is carried out at a temperature
comprised between 80°C and 110°C for 4 to 16 hours.



In a typical procedure, the amne of forrmula (14) is
reacted with a bromde of fornmula (6) optionally in

wo b@spswsence of a sol vent or m xture of sol verCHIR2074102896
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di et hyl sul phoxi de, toluene,®L/, L/-dinet hyl f or mami de,
propionitrile, acetonitrile), opt| onally in the
presence of a suitable base (e.g. triethylam ne,
di i sopropyl et hyl am ne, potassium carbonate, potassium

Ség%?a%%(} 8 E%r%%@?%dec)f fo?r%uI? gt) gﬂp%r p%p‘éFe%{%mP#o?r%&oEﬁgV@cﬁﬂde of

f Hmyle Q2)(al‘ﬂ}heﬁa’i)mﬁfé'a'ﬁraéﬁ%‘?’%@r?”fc@ﬁﬁdt he correspondi ng

protected am ne of for rrul a (15 Rhe correspondi ng
i socyanat epH Rc- N >- e i socyanate can be
conmer or ,':jo_r@p ed medi ate fromthe
Correq i g am ne car bobiyl ilc acid. In a typical
procedyge the amine (15) is treated with the

i $8cyamate optionally in the presence of a solvent or
m xtuﬁa\gp solvents (e.g. dinethyl sul phoxide,

t ol uene,” tie , L/ - di et hyl f or mam de, acetonitrile,

t et rahy%lr ofuran), optionally in the pf'@sence of a

SUH & 8k pRasdird thearyl hilide it (12) is reacted with aryl boronic acid in the

d'p%éé?w@é oY éﬁ%ona Jﬂwecatag)gtt BB GRA D FEHAS- tolyﬁﬁg%ﬁlﬁé S Rrmula

en car nmperature conpri s et ween

O% WPE38G) P Gt savenb (B tﬁ'B"E‘ﬂes berzeng hexgap e dimeioygihane. NA-
t iatethyiformanyided en dizes ipleyence @b \eeblast olegi sadliunh dydrogeacaghonate casium

Ofcarb&Hatd} IPreidrably, 8 FeBtioR ls3BrHE St m&&%%&é}%ﬂp%a %btﬁé’éh' eoq: and

nl ({ 8 qe %T‘%t 'QeR():JFSI(BBgté %"0 li'?%r 'E}'?@Mﬁ %ﬁséi ltars]los entreI rﬂay%e pr%tected using
syﬁt\q@@bmgtmdAogwwe@ﬁmqw EUREID Ergdext ek T \6)0?'89'?? P'ZPE?BWE Groups in
Forgasio Senttahis tAh wus,nepmlerfce Phiicduer, @9gbove descri bed

p FI'Q& 6ol fof Brnﬁfléa(ﬁ Bt rhbe PfephB& &R m%gég?%rﬁ[nl ;f&éf@gg g«ir?[i;)gnd of

|a£)1 ga be necessary to protect
fuﬁ ¥#5R% that are not wished to react, and to cl eave

sai d protectPng groups |n conse ceR: In such a case,
any conpati bpe prot ec @: be used. In
particul ar thcnll pr t d deprotection such

FSC /W GR ENE/ (Protective G oups

[ Synt he3| s A. Wl eyl ntérscience

Plﬁ’bT‘cbatlonD 1981) or by P. J. Kocienski (Protecting
groups, HBeqrg Thiene Verlag, 1994), can be used. All
of the abﬁéweacti ons and the preparations of novel
starting materials used in the precedi dtd)nmet hods are

C oRyteiRtF' @RAP® @l duikPRIMOMbyPHretedtR@ R 0PsS PRAFLIYERICS bendyl and P is
chﬁMglons for their performance or preparation as
rocedures for isolating the desired prod

wi'he p’B@Ct\R& PTOKRS SN OF GagihEauediR |9|V? g bf°ﬁ"dﬂ‘?éf°ﬁ?‘¥a e t”ﬁ'"g standard
r efethoenige far oledving dydbxy petepting getipnsush antiotelaind irethglegdook T. W.
a@eene. Protective Groupé in Organic Synthesis, A. Wiley-Interscience Publication, 1981.
The bromide of formula (13) may be prepared from the bromide of formula (3) and the
deprotected amine of formula (11) where Ra and Rb =H. In a typical procedure, the amine of
formula (11) is reacted with a bromide of formula (3) optionally in the presence of a solvent or
mixture of solvents (e.g. dimethyl sulphoxide, toluene, N,N-dimethylformamide, propionitrile,
acetonitrile), optionally in the presence of a suitable base (e.g. triethylamine,
diisopropylethylamine, potassium carbonate, potassium hydrogen carbonate) at a temperature
comprised between 80°C and 120°C, for 12 to 48 hours.



preparati ons hereto. Al so, the conpounds of formula (
1) as well as internediate for the preparation thereof
weansloelopuri fi ed according to various wel | - KnOMIT/IB2007/002896
met hods, such as for exanple trystallization or
chr omat ogr aphy. Subgroups of conpounds of fornmula ( 1)
containing the foll owi ng substituents or conbi nation
of substituents are preferred: - RLis For d,
and/ or, - For A1 preferably Hor F, and/o
- Te pine Pf@W'S-(” m%‘?etﬂ'?f’é'leﬁffw ths cerrespending E’B‘ﬁi)%ﬁﬁ?iﬁ‘%‘a (14)3

accordl ng to the ipuentRon are:
1-(9- 2R) - @ 2-{4- hydr oxy- 3-[ ( net hyIsquonyI)

anln ph&n é : M no} nonyl ) pi peridin- 4-yl
- uoyo- dr gxybi phenyl - 2-yl ) car bamat e,

1 (9- 2R) - 2- Hydr dxy- 2- {#hydroxy-3-[ (met hyl sul fonyl)
am,tng]ogp\%@&f}ﬁgdggg j am no} nonyl) pi peridin- 4-yl

(3 | oro- roxybi phenyl - 2-yl ) car bamat e, and,

1- (9.?[& - 2- hydroxy 2-{4- hydroxy-3-[ (et hyl sul fonyl)

et hyl ] am no} nonyl) pi peri di n- 4-yl

(3'-chloro )fluoro-4'-hydroxybiphenyl-2-y|)carbanate,
Sorn aj thricapprcedrieathe amine edf forphiar e de wactechivitny a dcargst eilibraula (6)
S@pﬁ&al@ﬂdﬁw@ﬁre%bé’&taes%lvérherr rﬁl%re oP E@\feﬂ@ é”dln(éﬂyi s‘:lnlphoxnde toluene,

a%ﬁﬁl(%ep){l orma%clt: & prggramt{ue aﬁe goaygnaél In%e %rﬁsenée cgl a suitable base
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20 methodology for cleaving nitrogen protecting groups such as those found in the text book T. W.
Greene, Protective Groups in Organic Synthesis, A. Wiley-interscience Publication, 1981.

For some of the steps of the here above described process of preparation of the compounds of
formula (1), it may be necessary to protect potential reactive functions that are not wished to

25 react, and to cleave said protecting groups in consequence. In such a case, any compatible
protecting radical can be used. In particular methods of protection and deprotection such as
those described by T.W. GREENE (Protective Groups .in Qrganic Synthesis, A. Wiley-
Interscience Publication, 1981) or by P. J. Kocienski (Protecting groups, Georg Thieme Verlag,
1994), can be used.

30 All of the above reactions and the preparations of nove! starting materials used in the
preceding methods are conventional and appropriate reagents and reaction conditions for their
performance or preparation as well as procedures for isolating the desired products will be well-
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I @Siktbleia0ig a6MIR AX BFe B BEm O R, foraa\bmoak ls3fts! ©BhsRSinclude
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30 hydroiodidefiodide, isethionate, lactate, malate, maleate, malonate, mesylate, methylsulphate,
naphthylate, 1,5-naphthalenedisulfonate, 2-napsylate, nicotinate, nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate,
stearate, succinate, tartrate, tosylate and trifluoroacetate salts.

35 Suitable base salts are formed from bases which form non-toxic salts. Examples include the
aluminium, arginine, benzathine, calcium, choline, diethylamine, diolamine, glycine, lysine,
magnesium, meglumine, olamine, potassium, sodium, tromethamine and zinc salts.

Hemisalts of acids and bases may also be formed, for example, hemisulphate and hemicalcium
salts.
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30

Hereinafter all references to compounds of formula (1) include references to salts, solvates and
complexes thereof and to solvates and complexes of salts thereof.

The compounds of the invention include compounds of formula (1) as hereinbefore defined,

35 including all polymorphs and crystal habits thereof, prodrugs and isomers thereof (including
optical, geométric and tautomeric isomers) as hereinafter defined and isotopically-labeled
compounds of formula (1).

As indicated, so-called ‘pro-drugs' of the compounds of formula (1) are also within the scope of
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10

15

20

25

30

35
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(i) where the compound of formula (1) contains a phenyl moiety, a phenol derivative
thereof (-Ph — -PhOH).

Included within the scope of the present invention are all sterecisomers, geometric isomers and
tautomeric forms of the compounds of formula (1), including compounds exhibiting more than
one type of isomerism, and mixtures of one or more thereof. Also included are acid addition or
base salts wherein the counterion is optically active, for example, d-lactate or /lysine, or
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30 The present invention includes all pharmaceutically acceptable isotopically-labelled compounds
of formula (1) wherein one or more atoms are replaced by atoms having the same atomic
number, but an atomic mass or mass number different from the atomic mass or mass number
which predominates in nature.
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35 evaporative drying. Microwave or radio frequency drylng may be used for this purpose.
They may be admmlstered alone or in combination with one or more other compounds of the
invention or in combmatlon with one or more other drugs (or as any combination thereof)
Generally, they will be administered as a formulation in association with one or more
pharmaceutically acceptable excipients. The term “excipient” is used herein to describe any
40 ingredient other than the compound(s) of the invention. The choice of excipient will to a large



reconstitution of a solid, for exanple, froma sachet.
The conpounds of the invention may al so be used in

wo awBAdiossol vi ng, fast-disintegrating dosage fPRPCTEB20U(92896
as those described in Expert pinion in Therapeutic
Patents, 11 (6), 981-986, by Liang and Chen (2001 ).
For tabl et dosage forns, depending on dose, the drug
may meke up from1l weight %to 80 weight % of the
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di si ntegrants include sodium starch glycol ate, sodi um
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hydaroxyenticapsdencssl, ot Bsten (Mdck Padishindroesesagt 1995)sed starch
and sodium al gi nate, Generally, the disintegrant wl|

c rise from1 weight %to 25 weight %  preferabl .
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10 Biswellerisg, asoethaiethe ceroynd eets the gastrntestingd traeti orebuccal or sublingual

@arhiniirRiSn ny Be éragidyed byf viHioRheadomPsund Shtersald ool istieked @irectly from

i 'ﬂf%'n"&ﬁ m crocrystalline cellulose, gelatin, sugars,
pol yethyl ene gl ycol, natural and synthetic guns,

pol yvi nyl pyrrol i done, pregel atinised starch,
hFdmuietiqns spitable de lotalddodnstrativd inalydlr sokd/fomwipaions such as tablets, capsules
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sucrose, sorbitol,mcrocrystalline cellulose, starch
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wegcghrtitugontopa Soliddorgkampls fodm & bashetabl et, and gl i dants may
conprise fromO0.2 weight %to 1 weight % of the
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mkBReA1A§HERRA%N-at e with sodium |auryl sul phate.

Lubricants generally conprise fromO0.25 weight %to 10
webgtabletdos e dbraw adebynding @MdBsed tharinghhaydndke up faei girkigkd to 80

Ofwelgh®s bt fbageBriChor® §pRdilliém 5 REiGR Y S8b %ei?ﬁlﬁ/l MR dosage form.

ant i -oxidants,” colourants, flavourin ents, .. .

30 e b o et opRlifua RASHBUAT £ ERlen s iggorants inclce
t abdivn Stacchnglvgpiateu podive eedlestmedosalvions, coigivm catyexymethy cellulose,
Wetkog EtrmSfod0scalun ) teroSidvidsted Bélyviyipyrrolidone, methyl cellulose, microcrystalline

cellulose, lower alkyl-substituted hydroxypropyl cellulose, starch, pregelatinised starch and
sodium alginate. Generally, the disintegrant will comprise from 1 weight % to 25 weight %,

35 preferably from 5 weight % to 20 weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable binders
include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural and synthetic
gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tablets may also contain diluents, such as lactose (monohydrate, spray-dried
40 monohydrate, anhydrous and the like), mannitol, xylitol, dextrose, sucrose, sorbitol,



bi nder, from about 0 weight %to about 85 weight %

di luent, from about 2 weight %to about 10 wei ght %
wale@sniwgs ant, and from about 0.25 wei ght % t oPEDBA071®2896

wei ght % | ubricant. Tabl et bl "énds may be conpressed

directly or by roller to formtablets. Tablet blends

or portions of blends nay alternatively be wet-, dry-,

or nelt-granul ated, nelt congeal ed, or extruded before
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be encapsul at ed. The formul ation of tablets is
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C QvERntTe R Sweidht % ldethé @Bl at i on nay perform nore than

one function. The conpound of formula ( 1) may be

er-soluble or insoluble. A water-soluble co ound
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pr&‘%@rﬂ@ér{; }ABIF:{% Pﬁtgr? yrd 3Baby hc% ol fr%%%h&.ﬁ‘ hd ) eight 4 %8 a§<§,|t 90 weight %
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b eaiyst 7 Hisintegramty #nd fromm algupmisywaight %eyabbe 168 @kight telabritaram
nat ural pol ysacchari des, proteins or synthetic
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anéblettoy Trentiral foatliaibmmag cohpridy @bé iongrealagbrs bigw Oy be coated or

enh 8 iSmay Rl &SRl §L1Y salivary stinulating agents,

cool i ng agents, co- vents (including oils),
enol | i ents, bulking agents, anti-foam ng agents,
25 5 jine SacDislation otialets stiseussraisk Pragmasgetioel Dosdge Famnsi Feblets, Vol. 1, by H,

AQGBERAGR WM ARmb@atcaMRRiter, MRWBR, fo¥p)i cal |y prepared
by evaporative drying of thin aqueous films coated

onto a Beel abl e backi ng support or paper. This |¥
ddP8SYTRPIS o MR &P GYRTH BreEiRNSse a’FW"E'HIH“i}"eaW%%Sr?B ‘H%Bf water-
c cwtlable thin/ém dosage fFoymd whiahzresy dhe yeipially dissolvirgoan mvraaghestBe Bidtypically
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plj:pgw@cﬁpents Efd'f*ﬁ fergvjatien- may perform more than one function.

The compound of formula (1) may be water-soluble or insoluble. A water-soluble compound

35 typically comprises from 1 weight % to 80 weight %, more typically from 20 weight % to 50
weight %, of the solutes. Less soluble compounds may comprise a greater proportion of the
composition, typically up to 88 weight % of the solutes. Alternatively, the compound of formula
(1) may be in the form of multiparticulate beads.



targeted and progranmed rel ease. Suitable nodified
rel ease fornul ations for the purposes of the invention

wear@sae®es i bed in US Patent No. 6, 106, 864. DetRCT/82067/002896

other suitable rel ease techndPogi es such as high
energy di spersions and osnotic and coated particles
are to be found in Pharmaceutical Technol ogy Onli ne,
25(2), 1-14, by Verma ef a/ (2001). The use of chew ng
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aBYRF¥Poide ARY 'Sdef“‘g@/t Wr?lsef‘trfﬁ dret'ae 93 der °2 veigbtnte: Mefe 6V pically in the
meEhoéd & to 80 weight 8. an | nt ernal organ. Suitabl e neans for
parenteral administration include int ravenous
intraarterial, intraperitoneal, intratheca
i Rﬁ*}eéwﬂ{"ﬁ"@[ﬁdﬁi’ts |qu gxﬁeréufi?WsaPolor?qﬁ rﬂa@{.lr&qmand flavour enhancers,
i PteserGativeni sskljvaiy nstinawatisg LHgents, asrdling u bgantsa rresalsgntsSuinthatirige oils),
dembifnss, fulking RgEn@NARLiedmiRdaEAN, SiraabritOshditiRElHalRing sk e
(i ncl udi ng m croneedl e) injectors, needle-free

{lectors and i nfusion techni ques. Parenteral
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but, for sone applications, they nay be nore suiftabl y

for rrul ated as a sterile non-aqueous solution or as a
deplEdormyletiang deripeal adreipistrationcaay Rerfermiuleted\tp baimanesligter i modified
V edidacd. eMadifel raBaset @Fuiionsptioge Beldye®L sudsiedd-, puned-, controlled-,

PiRRALAN RPgrthmaAegseer al formul ations under sterile
condi tions, for exanple, by Iyophilisation, my

readily be acconplished using standard pharmaceuti cal
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Fdessidedin V8@ 9O/BER98.par ent eral admi ni strati on may be
fornmul ated to be i mTedi ate and/or nodified rel ease.
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dried form to be used in conjunction with a suitable vehicle such as sterile, pyrogen-free water

The preparation of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques well
known to those skilled in the art.

The solubility of compounds of formula (1) used in the preparation of parenteral solutions may
be increased by the use of appropriate formulation techniques, such as the incorporation of



| oti ons, solutions, creans, ointnents, dusting
powders, dressings, foans, filns, skin patches,

wordos/0$109F npl ant s, sponges, fihres, bandages apdI/1B2007/002896

m croemnul si ons. Li posones may~al so be used. Typi cal
carriers include al cohol, water, mneral oil, liquid
petrolatum white petrolatum glycerin, polyethylene

gl ycol and propyl ene glycol. Penetration enhancers nay
b%mbm,qyo(gnqg,(c%ggenfs see, for exanple, J Pharm Sci, 88 (
10), 955-958 by Finnin and Mrgan (Cctober 1999).

O her means of topical administration include delivery
by o@uatiens s preentewhadministretiop ey &6 ifasmulaedbladp romedidte and/or modified
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S sl aﬁ-lébfﬁéicoglygdﬁl: s@slPGLANSbPhdregl-, targeted and

programmed rel ease. The conpounds of the invention can

al so be adm ni stered intranasal”™ or by inhal ation,
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p@mﬁphoraaas SRABFHoIeSIS oA RIAHEERS bV ReeBIBRBE (o d; PowBSREP, Bicject™,
20 C %?ec or cyclodextrin. The pressurised contal ner,
rrﬁ ray, atom zer, or nebuliser contains a

solutlon or suspension of the conpound(s) of the
| ognitaliown foonpta adrmigistration mex BeTpdreylatéd toaoimmeaigiéedsr modified
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25 syurfact ant, such as sorbitan trioleate, oleic acid, or
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The pressurised container, pump, spray, atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanol, aqueous
ethanol, or a suitable alternative agent for dispersing, solubilising, or extending release of the
active, a propellant(s) as solvent and an optional surfactant, such as sorbitan tricleate, oleic
acid, or an oligolactic acid.



cartridges for use in an inhaler or insufflator may be
formulated to contain a powder m x of the conpound of

w0 b@siosmwent i on, a suitable powder base such asPCHIE2067002896
or starch and a performance rddi fier such as
/-1 eucine, mannitol, or magnesium stearate. The
| act ose may be anhydrous or in the formof the
nonohydrate, preferably the latter. Qher suitable
exci pi ents include dextran, glucose, naltose,
sorbitol, xylitol, fructose, sucrose and trehal ose. A
s Prierp s 18 8 [dN/tFOWEET PhTUSRANEEN B Uiatien. e Erug Rrosyet igrejerprised to a size
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|nvent|on

LR A TR A
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accordance with the invention are typi cally arranged
to adm nister a netered dose or uff' containing from
200 ytAPIenfipveuss: 150F @b Mephie B@Bﬁﬂs‘ﬂﬁlﬁ‘“’gf“ PYPHRNES: F4q. aSgqecharin or
owacchbrin dadiuny mays de vaddéd tioy Fiosal fornulbens rof tthe invantige intended for
0. MaitaBhirbrRs4 Qarsinvdikisy may be administered in a single
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da The conpounds of formula ( 1) are particularly
iofreiatienst fai InkatedArtianasalsadipisraion 13AY joR Heimulated to %@med'ate and/or
?_Scomtfumdeiea@é uifpe for rexamiilé, RELABModRed adledsaifsinentpds include delayed-,
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suppository, pessary, or enena. Cocoa butter is a
traditional suppository base, but various alternatives
@/tr@@aqpscé@yapgw%mhglp@agq @erq:sgksntm gaspeenunit fisgfetermined by means of a
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formi

c GPBIR EIoma7 Loty h e 55 s i i s 861mg o doms

which may be administered in a single dose or, more usually, as divided doses throughout the
day.

35 The compounds of formula (1) are particularly suitable for an administration by inhalation
The compounds of the invention may be administered rectally or vaginally, for example, in the

form of a suppository, pessary, or enema, Cocoa butter is a traditional suppository base, but
various alternatives may be used as appropriate.



The conpounds of the invention may al so be
adm ni stered directly to the eye or ear, typically in

wo b@shorons of drops of a microni sed suspensi on BPET/IB2007/002896
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solution in isotonic, pH adji&ted, sterile saline.

Cther formulations suitable for ocular and aural

adm ni stration include ointnents, biodegradable (e.g.
absor babl e gel sponges, collagen) and

non- bi odegradabl e (e.g. silicone) inplants, wafers,

| enses and particul ate or vesicular systens, such as
nFesgiayoss dor qept@l@gm gdmlAstﬁypry FEy beferiulpted to be immediate and/or
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or methyl cellulose, or a heteropol ysaccharide o
p&heqepoungigef ”&?x'awp@é may elsabe aiminist irply tortheYS S &3retgpically in
t g @i @F drapstdn a aniddsrnse suspénisieR or sHIUNIR iBiSottred) prlabjosied, srerile saline.

c Blh@rr ﬂo%latlo%g Qz*ﬂta g ?o‘FU+Jf’a"r hrﬁl{h%ra?% rﬁétéfbn *Rq%lugéeb ‘n}ﬁ%ﬁ@% iodB¥gradable

i ontop t1ons
alfift ﬁ?sgtbﬁ%ﬁ 9%ﬁp%‘8‘§f E5USGeB 396 o RepestaoaBle <? frslng} implants, wafers,
aleodes enchmdicélate dr vesibu systenisbairt asgibsereése i@séroasntl pelimepaeeh as
| Bredsualmree|payRAtc ad4ISH lﬂﬁéjcoholpH)laﬁuQﬂIbaacfoorht EALIb&E polymer, for

g[agﬁﬁeeq\xdrggg W(I)rgerthgiggp J\}%% eth&lgg\ﬁ?s%org?o}ﬁg@rﬂl Q«Illul%iée or a
eh‘%“’r"?ﬁ%@?cc'%aﬂ%p%"eé)f?fl YABKE r9ela” JHB BRY; Reaippagporated together with a
deresenativey egchtdsebepzeikoninm pbloydst Sydhefoanutptigrsohayc alst e ielivered by
PRht¥pMRFesis. i N order to inprove their solubility,
di ssolution rate, taste-masking, bioavailability
and/or stability for use in any of the aforenentioned
nbeieylaiighs Rpedular/awat agrinsiratiqnr roay-be yarndetedde bp inreasiiel asgiesmodified
f elcasex avgiified raesefl OuMithtidrd PEudgetedyed-| yusteetll pufsed-, ROBHIed-,
dg@ggg‘ﬁg%gﬁmgggm@gglnlstratlon routes. Both inclusion

nc

non usi on conpl exes may be used. As an
alternative to direct conplexation with the drug, the
cyld edesunds of thevipvantionmaycbesoombinedawitaispiubie pagroiplequipe entities, such

| a@cycﬂ&exﬁln(‘aﬂdi liRble dekvhbies theredl orfbﬁlbéﬂ@lehé gBEol-cdMfring polymers, in
CQH H!;"n¥ rcll‘}g’ g-leur g.%?ubll@ oessglut%H rrﬁg %a%%-ra% Enq?ler\%ﬂa[t))lhggkg}or Gs?efwty for

| H%Eéwfapf thaipremantiannd mﬁﬁﬁ qfe%m'wﬁwgmf\los V\o 91/11172, WD
94/ 02518 and WD 98/55148. Inasnmuch as it may desirable

t gruﬁﬁ,l |daé>§r§necronﬁle9é§nm @)@atrﬂp@n r@ffoﬁﬂdnﬁ(eegéﬁgﬂweﬂﬁﬁor FnB&t dosage
SRR g (o BTl e Wy oL e Ay g seo.
pPeaierpptive mf@rﬁ@tucemp'wmn YiugesuInihe eycloprxi e B? He4|as an auxiliary
C adgiios i/ bl a3nscarrit, dilgas br ieilisef. Mbst cbmmaait dseth for ghese purposes are
CQIHF%O Lﬂ)@g é g%ﬁ'ﬁg %Q%lnw e&gln «%%f Wﬂ&ﬁ%'b@@ounmyntematlonal Patent

e e R S “Thus the kit

of the invention conprises two or nore separate
phhagmme aslt mepdestaBRROSIMinisd1S,codbination of active compounds, for example, for

the purpose of treating a particular disease or condition, it is within the scope of the present

invention that two or more pharmaceutical compositions, at least one of which contains a
compound in accordance with the invention, may conveniently be combined in the form of a kit
suitable for coadministration of the compositions.



| east one of which contains a conmpound of formula (1)

i n accordance with the invention, and neans for
wGaepanates y retai ning said conpositions, such BGI/EB2007/002896

contai ner, divided bottle, or'?divided foil packet. An

exanpl e of such a kit is the famliar blister pack

used for the packagi ng of tablets, capsules and the

like. The kit of the invention is particularly

: Wgﬁ@tﬁée Rit ngﬁenitﬁ\gmgﬂic%ﬁﬁsEg@o%} Rg@g?ﬁﬁrr]atéj tﬁ%ﬁﬁh ?gﬁt@flfitsmpcfs%ns, at
, , | |, R .

e omse o BhET Sebleie 2reamesns ALl T 1 FrcoBas PR K fventeon, anc

t imeees forRgrarpely siginingzeld ceroppstiensi Sueas argalieinet didipd bottle, or divided

anéitpaexet. Ad exarpRioSsuck 8 RIS the Rebiiar Blibter petK usky for Babackaging of tablets,

c ' jkections for adm nistration and may be
5p%(g)§}i{"g§%§jvtvlrgelt%§a so-cal l ed nenory aid. For

adm nistration to human patients, the total daily dose

ofThe tyib of Bvpomgniips i partidyiarly pujtaria fopmdmigistesnsi dfareny dpsaoe frems, for

I 3RgRpIDpdterdibortadmini@RRHgoh e paatel bd’h;ibpsiﬁlfns 6tQiffeRAt dosayetiftevals, or
Syl A B B SR " R SR, e
10 ¢ Geeishlly gamprpesigiesationhipr BN RRTRicn A dlaKge P’r‘?‘r’r'g‘?dﬁ@ﬂhé" gyealled memory

diaid ded doses and may, at the physician's discretion,

fall outside of the typical range given herein. These

d . d \ bj hayi o
B e T

r sWERIYYD e ranpt 0159 BUPHY Arpetriged cPFe: ST B 0de ofgdpistration.
15 weHogéample| dngntravensisdiailyt dosesmayeaniy eequiseficdm @80 1mgftading. dvedotal daily

t heserhalasl qﬁmin%@\cedtipgng@eyd? IHREE Gos & and AP Lat the BHRICRRE BiScretion, fall

herein to "treatmen i nclude references to curative,

pdMPraei AR RNV ISRt i ¢ treatment. According to

anot her enbodi nent of the present invention, the

C OTHRRUASkYeHdre bikRd bPaMaIkRgd fuman Glibjeet VNGRS ReigHt 6BAbbyt 65kg to 70kg.

a b S v Or | . S
20 7 RE B ud Rl oo B L VBl B3 AR LS R tts cutioe e

nofee R4 35 and ecdp¥ut i ¢ agents to be co

admi nistered to a patient to obtain sone particularly
d?%t fh@@vbiﬁ@&@@ff&&bl@ ré?ef?éiwcé@{iéﬁéiﬁ toS‘l&ngar&" inbgdet eRAKTERNG curative,
0 t | -rel evant di sease processes

i ﬁ@ﬁ%&?ﬁ"@,@hﬁaﬁ%‘fe%ﬁ%’yt.ed to (i) bronchoconstriction,

25 (ii) i AFSOEIRFalei BAther( ¢miogimant) of g, Pregant jnventiang dfee compounds of the
destnuldgl)i emphafmakesicayy sccagiables sy tdenmd sanad oagompositions thereof, can
P 55515 bR 5 SRR AT SR o o

{ h
£ GPRISETo(19 @ PRPP S BHAN RECAH PRl 5o7RE REGPal g such as he
deferinedf ¢ eisphysioledinalyoaipueriotiseateherpesstes irudpaebyd Motnighited to ()

30 bZar@gmbrstristjon,msmamhnaﬁoo. (gtndllergy Kiv)Sibshie déstroaing Gw Rigss and symptoms
ACuENVES breathlessness, cough. The second and more additional therapeutic agents may also

be a compound of the formula (1), or a pharmaceutically acceptable salt, derived forms or
compositions thereof, or one or more B2 agonists, muscarinic antagonists or compounds active
as beta 2 agonist and as muscarinic antagonist known in the art. More typically, the second and

38  more therapeutic agents will be selected from a different class of therapeutic agents.

As used herein, the terms “co-administration”, “co-administered” and “in combination
with”, referring to the compounds of formula (1) and one or more other therapeutic agents, is

intended to mean, and does refer to and include the following:



as beta 2 agonist and as nuscarini c antagoni st known
inthe art. Mre typically, the second and nore

wo besapwoi i c agents will be selected froma di PEEIE2007/002896
cl ass of therapeutic agents. 2Bs used herein, the terns
"co-adm nistration", "co-admnistered" and "in
conbination wth", referring to the conpounds of
formula (1) and one or nore other therapeutic agents,

s i nt en d?%gﬁt)u%ﬂ ) é\ﬁgat%rq %f do or[ﬁl?nta?% Bfocoﬁﬂpamdgﬁkpfgﬁwdéq@) and

f ol | owifge 0uS “athi (i1’
conbi ngleqagpptlgfag%ﬁ)p@@aqtlgr)t |@,meqdoqfrg@ptg1e(ut1)whgha.lch components are
t her ap @shilged @RethdrSinto taDsivgle ddsagentorm whitk eeleasks said components at

treat ”@Elatstanw{?e &%ﬁnp%%@%%}%%?oar e forml ated

together I'n g rmwhi ch rel eases sai gl

S conpbnéthstantsfly m&%%na?ﬂﬁ adminsiralinn f aeHsh (oPmRRIngtign L j ggmpound(s
pat i entgrmuls Ut)sdna nbdrapelitic agems} taaeatiest mdheedhiof treainénbrwheh such
such cesidiatd #8 foﬂ‘fuuléiéb“@%@l’#f?&“ Sach Qtfnerfu% §8dhrate(Gd9ag@fdins which are

t her ap tr!. g\/a?gsﬁanggll lhe Sams tnr%g% garllc} atue?tor m% g%n sc?ld comlponents are

tr eat nponent
from eéﬁiﬂ?sﬁﬁ%é‘{bsﬁaﬁﬁﬂy t%%ﬁ?ﬁ*ﬁét“@%@@ﬁ@‘@"‘f orms which are
10t aken abquektias banihistedtiby of lhecrs asrbiratiore cyposad(s) pfaforreuld (1) and

wher eu ﬁ%@f&gﬁ@b %tgﬁr{?(gpfan@ Bgtént% %eéoe&)fe(%%@r@ntatﬂhen such components are

subst ant

S equentIBREAPH) SO EFDANG ME BRI HBTHA TR wich are taken a

conmpouressyuticef times tylsaid ( dafierd rvdtht 1 sigaificant toe dnjerval (bsjweer each

a pati @hinisiatioe @ferdlipoh E8BEARBrents WREBIesEE Bt SOESENOMNR Bitférent times
5ar e f or, ({%gd}tége&h Cﬁrt fromeach other into separ at e

are taken at consecutive tine é
sal d' paﬁqueeﬂa' Afrpinisteption ginsuch CanPinaione FRRROPRALY) %ef?fm n(1) and
each admwrapedicragéntenio avipatieatuip maeds ofi tekatenih shem sgchagomponents are

;)th Iegf] %’m@l%te@ %B@tﬁémﬁtb 3l Jlrﬁéleddogafge rf&ﬁ\t wﬁvth@l@as%Q sﬁalc&nponents in a

P i naRTBIPSF B B HAR SV Gt e rspeuial” andor overapingly
20t her apedministered @hthg semetapd/er diftgtenidimes Psaideeiipnbf

t r\@RfdBRE pariWhf Be SdMiistEoaRINBINthe safieorfomerent radted

together into a single dosage formwhich rel eases said

co onents in a controlled man%r wher eupon . th nii)mahon with the

iahis gramPles of SRESBYIRRAYED §9etS AR MY \PEr &M
adcmnotswﬁ(@)reccﬂ fatmulan é1)s anrephamabtesticatly fdcespialie §¢lﬁe§emd forms or

25S %o%pébﬁfoh:ﬂﬂ&reof%tﬁﬁ@ b@ﬁﬁ@byﬁﬂﬁearﬁﬁht&ﬁo adnmi ni stered by
g:‘ (tagg{% 8gr>xy?eeﬁ1§?ng L8[ mhubltors%r ? spomgﬁé%eeactl\%lt“g?‘ ﬁgja f g‘-‘i%\a)rgﬂlaﬁéhlsts

apeu
c olb Lersetiiens awfqmstsrﬁke'f P@éhwmei pri3goRjpts Pfdff B F&C4( 4., apg LTE,,
ph@r eaeinkireaptbnanagastichbieg 8 abtdd3 adgenisesd f or ns or
CORPASiahd QNRirdnBEpEPIgonibiNGd SR rict Ly mpAtfontietR AgdRRABdecongestant
3OI|mtthee§1to: »
(e) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,
(f) Theophylline,
(g9) Sodium cromoglycate,
(h) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs),
(i) Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase,
)

k) Monoclonal antibodies active against endogenous inflammatory entities,

35

Oral and inhaled glucocorticosteroids,

(
() Anti-tumor necrosis factor (anti-TNF-a) agents,
(m) Adhesion molecule inhibitors including VLA-4 antagonists,



(a) 5-Lipoxygenase (5-LO inhibitors or 5-1ipoxygenase
activating protein (FLAP) antagonists, (b) Leukotriene
wanioagerdst s (LTRAs) includi ng antagoni sts of edB#B2007/002896

LTC4, LTD, and LTE4, (C) Hi #fanine receptor

ant agoni sts including HL and H3 antagonists, (d) C 1-
and a2- adrenocept or agoni st vasoconstrictor

synpat hom netic agents for decongestant use, (e) PDE
i nhipi.tors .q. PDE3. PDE4 and PDE5 inhibitors, (f)
Tﬁﬂo’ﬁ'ﬂ@’?‘l'iaﬂ%szf%ée)pgégrg?gﬁ%ggr onmogl ycate, (h) COX

i i 'BMUBAsEPRRSEIe 3985 sel ective and sel ective COX-1 or
CO- 1anititadg iobmatdr reet{liNSAte 383 (MMHAs), Pr ost agl andi n recept or

and) ageRkinih NkARE, A it aRigoRisest agl andi n synt hase,
5(] o@gﬁlﬁ aplg, i nhal ed gl ucocorticosteroids, (k)
MYA FETS5RRINRI0 bodi es active agai nst endogenous

i )| Ademging AYa reeapior dgegists(|) Anti -tunor necrosis factor
( @ntihnitiNsoR)ro@@ednt s, (n) Adhesi on nol ecul e inhibitors

' 105 isoBhay b A AAARY rgugeﬁﬁo{eﬁn% KbadaRl - and B2

-receptor ant a%on ( nhunosuppr essi ve agents,
(PY YeeHpBrsobihe NBP RAWVAY X 9K BMPIBEY ot eases (MWPS), (q)

10 Tawhyddutaiors diliytokinkiRinaling phikBvayeaep b p3sanAREjomse siyk kingse) or JAK
‘ El asdasenhigiisbi tors, (s) Adenosi ne A2a receptor

agonj st.s t) lnhibjtors of urokinase, (u) Conpounds
© RACASRS mafceh g detbrles FBaden Y REURER ) (o) o oh o )
M LAGgte WhIChoEnharse repunsqse nbaggd coticagterojdkK i nhi bi t or s,

() Annsloticeand sntidifal ByEhe kdffedtives bgaimal hiclo@rganibriy Waits cahusldnise the
15 as pr§§:ir rgdinase, syk kinase, or JAK kinase

i nhi FI tors, é)()g A%ents t hat can begﬁlt assed. as

miBo M PptPYF g ngepiEtssiiSs PE T Qg r ARBIABIHSE enhance

r éeppRA@iphibiters, nhal ed corticosteroids, (z) Antibiotics

anet) ABkihask ndBibitoagent s ef f ecti ve agai nst m cr o- or gani sns

V“?&d‘?ﬁe%ﬂﬂito?é?gr%[‘i se the respiratory tract,
20 (ee)CXCR2 antagonists.
According to the present invention, combination of the compounds of formula (1) with :
- H3 antagonists,
- PDE4 inhibitors,
- glucocorticosteroids,
25 - Adenosine A2a receptor agonists,
- Modulators of cytokine signalling pathyways such as p38 MAP kinase or syk kinase, or,
- Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC,4, LTD,, and LTE,,
are preferred, .
According to the present invention, combination of the compounds of formula (1) with
30 ' - glucocorticosteroids, in particular inhaled glucocorticosteroids with reduced systemic
side effects, including prednisone, prednisolone, flunisolide, triamcinolone
acetonide, beclomethasone dipropionate, budesonide, fluticasone propionate,
ciclesonide, and mometasone furoate,
are further preferred.

35

It is to be appreciated that all references herein to treatment include curative, palliative. .
and prophylactic treatment.
The compounds of formula. (1) have the ability to interact with the B2 receptor and cholinergic
muscarinic receptors, and thereby have a wide range of therapeutic applications, as described



(aa) Prostagl andi n antagoni sts such as DP1 , DP2 or

CRTH2 ant agoni sts, (bb) HDAC inhibitors, (CC PI3
whovaselophhi bi tors, (dd)p38 inhibitors, and, (eel/(BIDR202896

ant agoni sts. According to the!?present invention,

conbi nati on of the compounds of formula ( 1) with : -

H3 ant agoni sts, - PDE4 inhibitors, -

gl ucocorticosteroids, - Adenosi ne A2a receptor

agoni st Modu torsofc. i ne signall.in "

i e %ﬁem&'%?‘w%‘éhe % eegiaiangieagnic spemtors play
L éute phvisielngy Oéﬁ'tfa@mm@'%t s (LTRAs) including antagonists

of LTB&herkidieds fubifePdspedt Rekhd predbnt iveRtiop Feidtedrts B8 compounds of formula

AQ@)OBrdﬂhglgnaE%tn JWacﬁ ﬁacb?e"%alté Byrﬁlgc} *om or%&ﬂ@sﬂ%'t%o@fforhgéam the

pge%at&f d@s%sg% rdgionalgrs 3ng cB%ltlop%lm\AQph itherP4 r@¢eptor and /or muscarinic
glreneomsrata inoed Moredpeatictlly, thecpteseetdnventdt elsd consérakethe compounds of

ferf&c)rﬁﬁfa%)l drBﬁérM%eﬂt@:al@%@é&Bia@l@E@ts cﬁﬁ\@gfb'rrﬁé%r%}ﬁposmons thereof, for use
u

ai DS BT Y defrrdeanrns = e f°@5§%??éedgmmeo%%§°"s'stm9 of:
ci cl es@sthmde of whateved e agtiolngy. foupathagenesiar in Hadictlbreasthma that is a

10pr ef er iehper $eldcted tiRMDBe ARRP BhswtiRf ot Basic @abthma,EfoRlaRpiE efthma,

Bfgg'hglageg%lg EQ%M c' ﬂgrlc %elgg H\reagtha/ gsthr‘??l A{én@ﬁtblva%th?vg  ssental

onpo
have tﬁ%“’ﬁ%u i“fet ;?S"EfBa 'Ht("éﬁ’ 288 tcﬁUSF%é’Vb%a"PB'bYéB‘P%? dshigpances,
chol i nexigiss asthemagausadchyr edopmenta factanel es$estiat @ythiaoé ugknown or

wi de r%gﬁré}\f chlzer %@leccas@ﬁm ibfoAdHite NERthmas emphysematous asthma,
descr ntJ a|

1502501 | BRAMMEE: AEhRY ARAERUAGRL e ST el Sgnma
t he physiueatiees a@ihm%wmfeqtfeﬁmﬁw cayyed oy foagterial, funpelr prptegoal, or viral
aspect imddctidnh encpraBs@d tasthid e Micip@ht raeth@é, e vhéddy tibfant syndrome and
corrpoum,ﬁcm ,; ormula (1), or phar rmceuti call y
accep taE) alts, derived forns or n?osm

FOI.?I E!

t her &of” <‘O?f qggtg b[OﬁquF@Sffl?IlgrhthQH? bI'BIFCh §g\g%@gﬂays obstruction, and
20dj sor demshysemsl conditions in which the b2 receptor and

[ or WuUSEMtE Corl W&Hr‘h&ﬁ@ Bhfyd rH(s@LééSdof MREBver type etlology, or
igﬁ‘glo[ll S <|>g|8-¥é515 n paPtlcﬁar an obs{] uc?ve or |£}1amma%wca(?p~ays dlsease %at is a
member selected from the group consisting of chronic eosinophilic pneumonia, chronic

obstructive pulmonary disease (COPD), COPD that inc'ludes chronic bronchitis,

25 pulmonary emphysema or dyspnea associated or not associated with COPD, COPD
that is characterized by irreversible, progressive airways obstruction, adult respiratory

distress syndrome (ARDS), exacerbation of airways hyper-reactivity consequent to other

drug therapy and airways disease that is associated with pulmonary hypertension,
¢ Dbronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis that is a

30 member selected from the group consisting of acute bronchitis, acute laryngotracheal
bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus bronchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal
bronchitis and vesicular bronchitis, '

¢ acute lung injury,

35 ¢ bronchiectasis of whatever type, etiology, or pathogenesis, in particular bronchiectasis
that is a member selected from the group consisting of cylindric bronchiectasis,
sacculated bronchiectasis, fusiform bronchiectasis, capillary bronchiectasis, cystic
bronchiectasis, dry bronchiectasis and follicular bronchiectasis.



formula (1), or pharmaceutically acceptable salts,
derived forns or conpositions thereof, for use in the

woe@atnweptd of di seases, disorders, and condit i PEEIB2007/002896
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sel ected fromthe group consi?dting of : asthma of

what ever type, etiology, or pathogenesis, in

particular asthma that is a nenber selected fromthe
group consisting of atopic asthma, non-atopic asthm,

all ergic asthma, atopic bronchial |gE-nedi ated asthmg,
bronchi al asthma, essential asthma, true asthma,

i ntrinAisd f\g@pwﬁmecg%{yg@@psw ingertieroaiNeyeates todiedsse of the compounds of
dif@tuis DRRE ﬂ&maﬁ:&dtubéllm Sdceptatid AR dErREERMn Y cEfpokiticne mrebakor the
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e ﬁﬁh‘iﬁ‘?é n‘B? @L%e'ﬁs‘t“ﬁﬁ‘ﬁ“ @R@f’@l 5 -use #fidhed CWPW& of formula (1), or
a Iph&emgmumcalm doeeptdblasditl nerjved Bntk @ icomgosititung éhareats tohtha manufacture of
0 Q Cdf%aﬂ 9\@ Qﬂeatﬁﬁﬁtmaseésﬁg %QJ/der%nd'ﬁ%M" fﬂ?ol\ﬁrﬁutﬁ@ detP¥ and muscarinic

I'nfection,
n {ﬁ?e%frf &t pgaft'gbi%g'?ehdﬂﬁﬁgsef ﬁ'&q%ﬁ F‘éﬁi‘mﬁé'ftﬁc{é MSheezy i nf ant

syndr offea Sagedyetsache slegant ventienareites a pertiewdaily énteresting method to
b tred) @meetois inclugibg @ Aumahlbemy, vith ik @AeiNet dnfountSo B lcbmBiufd\EF Y &mula

Pt?tcfr Q%Bér%gceu%@ a%!:'%r%lé o derlvg’tprTEH \Aﬁrc‘cgh}fc?smgﬂ thereof. More precisely,

e?‘e(ﬂreé mwa%ro grpy\?%ean@gpglarlyl mers%tlupq pgtﬂpddpr guﬁ){np atment of a disease
obRd/qr u‘@pqst@@s tﬁ'VO'W"‘IQf thea treta t2oang Mwspmysre@p@@awea rragmal, dnclyding a

rramaa\rbeaghreﬁnednaffmmebm aBd/EHEPnaRtionSibed bidge, Q&m;ﬁ'@ﬁ\@ Bdréinistering

g?ég gwggm | Wjﬁ u' ' ouﬁru} %n%o%g&%t F%‘%LIX?BF glﬁé?rﬁic utically

es chroni ¢
paFRRIARS SRty f?f/%eé'i’rﬁ”?ff“sdyspnea associ at ed or not

associated wwth COPD, COPD that is characterized by
| TRt R Blefnpiel IIOGHR YR pve%a@wnvw& c&%aﬁd%hh&epmmw t
respiratory distress syndronme (A , exacerbation of
ai rways hyper-reactivity consequent to other drug
t Respgigiiendnd ai rways di sease that is associated with
p -Bromahahy parenRidaa-buvbgseachi ti s of what ever type,
eti ol ogy, or pat engsi s, in particular bronchitis
that is a nmenber sepfcted fromthe group consisting of
acute bronchitis, Maguted aryngotracheal bronchitis,
arachldlc bronchltls atarrhal bronchitis, croupus
dr nc S imkectious asthmati c
bron hitTs, pro ct| ron itis, staphylococcus or
streptococcal bronch|t|@ anmeve3|cular bronchitis,

agyg\fm cn@e 31@19 oy a 80% dispersion in oil, 30.0mmol) was added in one portion to a
stirred solution of di-fert-butyl iminodicarbamate (6.50g, 30.0mmol) in N,N-dimethylformamide

(5ml) at 0°C under nitrogen. The reaction was stirred for 5 minutes at 0°C and then stirred at
room temperature for 30 minutes. The reaction was cooled to 0°C and 1,9-dibromononane
(8.60g, 30.0mmol) added dropwise. The reaction was allowed to warm to room temperature and
stirred for 3 days. Diethyl ether (50ml) and water (20ml) were cautiously added and the organics
separated, the aqueous layer was washed with diethyl ether (60ml) and the combined organics
dried (magnesium sulfate) and the solvent rémoved in vacuo to vield a clear oil. The oil was
purified by column chromatography on silica gel eluting with diethyl ether:hexane (10/90 by
volume) to furnish the title compound as a colourless oil, 5.80g.

"H NMR (400MHz, CD;OD): § = 1.30 (10H, m), 1.50 (20H, m), 1.83 (2H, m), 3.42 (2H, t), 3.58
(2H, t) ppm. '



bronchi ectasi s of whatever type, etiology, or

pat hogenesis, in particular bronchiectasis that is a
woreosen108®l ected fromthe group consisting of pgl/iBeded/ 2896

bronchi ectasi s, saccul ated brdnchi ectasis, fusiform

bronchi ectasis, capillary bronchiectasis, cystic

bronchi ectasis, dry bronchiectasis and follicular

bronchi ectasis. A still further aspect of the present

invention also relates to the use of the conpounds of

formula (1), or pharmaceutically acceptable salts,

ddHeREEoOtHr s or conpositions thereof, for the

mmuB B(e-behmoghet)aminblearbonglo ridigeitagtioxdaté i vi ty and
carlnlc antagoni st activity. In particular, the

pr@ I nventionQcon S the use.of the conpounds of

for (1, Yor pﬁ@r pagedtically acceptable salts,

del§ ve ns/ o coffposfi tions thereof, for the

manuf a%t ure of a drug f8r the treat msnt of di seases

5and{eﬁleuts>@e§banym§drb>w rwn@a dobes db%fbl) Zvaéuatasdm madidhidiofhethane
Eg?‘%ﬁ dS gleﬁh)? r{-J %e t( '@&,agoo'&\glo zl wag ge n s ee r?ar?tlon stlrred a{ room
[ ﬁ?‘é?ﬁ'ﬁt'ﬁﬁ fofr 3 mites.aA sakutiancef| %P’Pfy%h?m/liﬁf’@@tﬁtﬁ g 9@: ﬁ@@mm') in
t adidhlomaiethanaamyabs addedcdroghise @ved Shmiades ahe the Geactivh tdft séfing at room
eftgrﬁﬁetrétMg P HFUrs Ghe @m&ﬁ[)m%#?@é inf \REUb %ré ish) an cﬂ{] sélid that was

rgg(l;r}e ﬁgjezgh%? hg%g%ﬁo %ﬁpgs ﬂ}EéE'i’ds"@s)ﬁ"e“ﬂq% t& Fqggs@ﬁl?e title compound

| m#@mhlt@wmpﬂ@@g des a particularly interesting nethod

f arMsheP¢I§ et beTiv-te+Hit. di sease and/ or conditions
i nvolving the beta 2 and Miuscarinic receptors, in a

manmal , i ncluding a human being, in particular the
dl-@%pé?é%’l—%\nd/ or conditions |isted above, conprising
15 adtiperidisfe 7} aivamgte hpdrbdhloside ef f ecti ve anount of

(1) [ ts pharmaceutical ly
) derived forns. The foll ow ng
2 preparation of the conpounds

exanpl | us at , :

of t "éNiforh’m% (Y: Wreparation 1

(9-Bro onyl)-dicaBbamc acid tert-butyl ester
%8%{1yﬁ&%zdbgong%h%"&?am%oﬁgrbg%ﬁ 9 gﬁgﬁfr@ 1%grbb)§la%' I(Preparatlon 2,

so1oPgi 8(§r9"k91’°' ¥ps ?"éﬁ°\‘/eddfl‘1f‘)$f’r°°‘i"?ﬁ°ﬁ9€| (CapiphAAM solgtign ncdipxane) and the
3Credbtmnndtijred 41 rdofn terhpeskiture ton yd inutem Mhelsivedimay rertovédlitvacuo and the
Our}gﬁﬁtl éﬂ&h& 9 513 in E’Qﬁyl re(ﬁ@rc(t\ 609” 1988 midutes 1RE sbidw fa?nsgbtgdjﬁﬁﬁtratlon

tirred roomtenperature
' 8‘(’1?& thﬁ‘ﬂ%“"‘ﬂ?ﬁﬂdl ﬁWWéBSS 81 to C0C and
1,%(6?@%?(6%%&{@*'(‘18. 60g, 30.0mmol) added dropwi se.
The reaction was allowed to warmto roomtenperature
ar\qe];ajtigr(@d for 3 dalys Di et hyl ether (50n1) and wat er

a corrpound of for rrul
acggpt abl e sal

Iz

et h,@g (5%n1) and t he conbl ned or gam CS’
et Ive
L O‘O
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Me Me

Piperidin-4-yl (2-bromophenyl)carbamate hydrochloride (Preparation 3, 4.85g, 14.5mmol) was
suspended in acetonitrile (40ml) and triethylamine (4.00ml, 28.9mmol) was added at room



dried (magnesium sul fate) and the sol vent renoved in
vacuo to yield a clear oil. The oil was purified by

wa edogomoghr omat ogr aphy on silica gel el uting wehiB2007/002896
di et hyl ethe phexane (10/90 B volune) to furnish the
title conpound as a colourless oil, 5.803. 1H NWR
(400MHz, CD30D): d = 1.30 (10H, m, 1.50 (20H, m,
183(2H n, 342(2H t), 3.58 (2H, t)
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maﬁw&“dﬁk”‘éwreﬂeﬁGﬂfb@iﬁtez(zﬁpm‘bifﬁé'fﬁ}qf @8@%&9& @nagnestyypulfate)
d a@]ﬁmﬂl@em remalied vl vecuo tettidicbameil (Therbi) wasasrified dfcblﬂntqb%@graphy
OVR Ksilica gal auﬁ;wamtawamr | Bfetd @50 B oludej b TdrRéh B tifeQBMpound,

tengerature for 12 hours. The solvent was renoved in
vacud to furnish an oily solid that was slurried in

p&RMIRPQD 01 §924M1HI10 minutes, the solid was filtered
100ff to furnish the title conpound as a white solid,

Eg_e"égmt,clnlgl\/s (APCl) : mz 299 [ Mboc+H +. Preparation
3 -Rer : e%m«#( % ZbJrgmng)Renel c\érrggnqgtg ginadro%hlgr}/ drochl oride

4 ({[ (2- bronophenyl ) am no] carb yI } pi peri di ne-1-ca
rboxyl ate (Preparation 35. ) was
dll_;sg @Q f a 4Msol ution
i oxane) and the reagtion stimed lat room
t enperature f&#CI30 ni nutes. The sol véhit was renoved in
VLKA B@tgld ( ({{(@-SMMEM%B/I §r9:hb]8§rb°oh}l'}5§>’);§?&n&nﬁl1glﬁngﬁﬂWIdodlcarbonate
16 pyPFPL. 2000 ) NP TEepE! o Fiprea® (ONBb ARSI Afd doom
- sef# QM sqjgu;tlorglg dlogqnpﬁdgmt)e portipyy at rogggerpmmglre A white solid precipitated

Praepaatart(5min whs Riidet @5 dissBiué MUQollﬁ 4rhé relactioh WasTEr B & Btfoom temperature
p ?cmzfﬂ Qc;u?éagng %QL&%}( %)ng Ja% Jag rg/ h }HEQ@VCIOMHAUQQ i ST solia,

perl din-4 rom) ar bamat e

h Bchl ori de (Preparat| on 3 4 85g, 14. 5mm|) was

20 s&BM@ﬁ%@d imiz e ot trile (40nm) and triethyl am ne
(4.00nt, 28.9mmol) was added at roontenperature. A
SQkddbi.pn 0f (9-Brono-nonyl)-dicarbamc acid tert-butyl

e 14. 4nnDI |n acetopltrlle
( pFitia ns d = al e Lyl : S RIS ARn ¥C Qu ;M " at
5 IhBin i eTBnEM ac:tom saruxntateed to room

tenperature andwie ,@@I vent rem)ved in vacuo and
Me‘Sl Me
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1-(9-Aminononyl)piperidin-4-yl (2-bromophenylicarbamate dihydrochloride

(Preparation 5, 16.0g, 31.2mmol) and N-{2~(benzylo3<y)—5-[(1R)—2-bromo-1-{[tert-
butyl(dimethyl)silyl]oxy}ethyl] phenylimethanesuifonamide (W02005/080324, 16.1g, 31.2mmol)
and sodium hydrogencarbonate (13.1g, 156mmol) were heated in acetonitrile (200ml) at 90°C



t he residue dissolved in dichloronethane (300m ). The

organi cs were washed with saturated aqueous sodi um
whyasogwes car bonat e (2x200m ) and wat er (150mM PAT/tB20€002896

(magnesi um sul fate) and the €8l vent rempved in vacuo

to yield an oil. The oil was purified by col um

chromat ography on silica gel eluting with

pent ane ethyl acetate (50/50 by volunme) to furnish the

ti tr 7% h§ gh %itno% ggs(%oole!r %Méorf ’%P%lev)ature d!ﬁd Zpﬁtﬁerfor[tcw;é't@r (i’OmI) and

P
( rzt%@?aé?faa FROAY e erpanintetee @ SR 0 Al s e Vithgsfp|Aeetate
{ Wfemlf {Thg Mmedmpmayvlec)eamquw@my|apqumeprerpm@pﬁ inyacuo

- ¥4 JuPRR ! brdw o Ok %ﬁlw&ﬁlﬁﬁe% tfyPE)lﬁrH@Eiﬁ& rdphy26h &lda gel eluting with
5 PP O E BT TR 0B IMEO TR R (U Smieuye = @

addeudlessguontd.ggorti on at roomtenperature. A white
SQRMS (B)e /4wy atsgd+@nd water (50mM ) was added to

di ssolve the solid. The reaction was stirred at room
tenperature for 24 hours and the solvent renpved in
vgé—%?é@{ﬂ%‘—zfurnlsh t he t|Ie corrpound as_an off white

1-(9- 4f(2RV2 4-( Benzyl oxy) - 3-r ( met hyl sul f onvnam noi Dh

en gl)-2-([tert- Dt-ry. di net hyl)
si |yl i oxyt et hyl MarigpglsnonvDpi peri di n-4-yl

(2-bronophenyl)c bagate
1-(9- Am nono ' d
(2- br onmophe car barrat e di hydr ochl ori d Pr epar'étl g

5, ) and

I\I—@ﬁ;zylo y)05 [ (1R)-2-bromo-1-{[tertbutyl ( .
di yl)sil W‘}gﬁxy} et hyl] phenyl } net hanesul f onam de
(W2005/ 080324/ M8, 1g, 31.2mol) and sodium
hydro encar bonat e 13 1 156mmo| ) were heated in

acdf é[ Ri-£14-GenzripaheJ(methy @@5‘@?36?”017’ eWBEtE™ The reaction
mwwoétmsnwmxmwmnmmvlmmmmm d2-pomprinyt)cerigametet @reparation
15 ( %Orﬂs@m@nﬁsﬁnmﬁl 43%@@33!&1&5@\?@ borbhl® 28ib Q(%Utnﬁﬁ 0/8?fnfhol), sodium
Se e n us ex C
BRI ETH Feg DU b
sdl'&ns& epara'n@l wqﬁ%h@éﬂdvreﬁmet eveitase (G 3 §8°Ga e nftfesem fa12gours.
briveneatidn. wakheoled to wars tertierdiire dnd)washed uin saturated agueous sodium

I'hgﬁ hOSHHRRAY ( B@Orﬁlélﬂrﬁ@ Qﬁll) QhidH | nﬁ’%né@'iuhhsulphate) and the solvent

r or net hane: met hanol : anmoni a é nFQI tina with
20; go rnsvacueh@emdv%wasowwaﬁwcwnac ErBFPIED s@m uting Wi
1 8lidbgromeRAMEB: nidEBol;ammbpia §I675/B By ) 4o furnish the title compound as a
brown solid, 289mg. :

LRMS (ES) : m/z 906 {M+H]".

OH

25 Preparation 8
1-(9-{[(2R)-2-{[tert-Butyl(dimethyDsilylloxy}-2-{4-hydroxy-3-[(methylsulfonyl)aminolphenyl

ethyllamino}nonylpiperidin-4-y! (3'-fluoro-4'-hydroxybiphenyl-2-yl)carbamate



Preparation 7
1-(9-1f(2R) - 2- (4- (Benzyl oxyV3-f (et hyl sul f onv

wearmshoiophenyl ) - 2-{ftert- butyl_/(di nmet hyl ) si | yl 1B&T/)JB2007/002896
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et hyl 1ani no) nony! ) pi peri di n-4
I phenyl - 2-yl ) car bamat e
1-(9-{[(2R) - 2- { 4- (Benzyl oxy) - 3-[ (net hyl sul f onyl ) am no]
phenyl }-2-{[tertbutyl (

di met hyl }si |y ] oxy}et hyl ] am no} nony!) pi peri di n-4-yl
(2-bronmo h?ﬁw&)carbarrate (Preparation 6, 450ng,

0. 52mmol o >SiMhydr oxy- 3-f 1 uor ophenyl

(136ny, O 87gm)l) sodi um ca’\é@{};\_
Oy et e (TG, 083 %And

tri(9-10lyl)phosphine ( 18ng, 0.06nmol)
difffet Hoxyet hane (8m ) at 8Q0C under nj den for 12
hour §ih<¥ %e reacti on was cooled to rooﬁ1tvnperature and
mashedomMWh saturat ed aqueous sodlun1hydP%gen

SHORART e o Ripdngoberer Fhetio. The

r bgyldirsthyisdyliputethyiasiholpnideibaidin4ohr onat oGi-fvpteyt-idroxybiphenyl-2-
Siijcabamgte | (PRbatatioR 7, VasbRg, 0.32mmol) was dlssolved in methanol (10ml) and

d%ﬁ?kﬂ&r@?oﬁrﬁétﬁ@%?n{%%%% an%:;EUFHaiuﬁ h@%r ¥ ( n5% QMde\éqﬂ %@%Bmon

r @g)\ was lﬂeitecge@de WP‘\] tpr k}ogrs 5?oéetd| @rfo%'n temperature alglgfurther
13’099'("@'0 Wa@(@mﬁ fahd Balttdping Wdrmldhy‘loms) ddged) Gheyjeaction washheated
dﬁrQPéVTe?lD)[ (o'?mit rt?ow SHo1dd0RYrbarR e ?aﬁlkbeﬁ‘r)&' the catalyst removed by filtration

L Rer;

1Rl AL OPAT AT R B it U ) see, 1y e s i eyt
)a%le{vmseﬁawnﬁxnrmwar@nfte EmPPriag(! ra gnd)dded (MIPRAsiEmpHIphate). The
{ bdnesnt istrarhdved in vacuo to yield the title compound as a brown oil, 264mg.
dll_ﬁ,'gglagg ) S)zla¥d x,y} et hyl ] am no} nonyl ) pi peri di n- 4-yl
(3" -fluoro-4'-hydroxybi phenyl -2- yl)carbamate
(Preparation 7 , 289ny, 0.32mvol) was dissolved in
mBtehargion 8( 10m ) and ammoni um formate (403ng, 6. 38mmol )

a'wwwmﬁﬂﬁm ageeag)-2-ke@ne portion.
ReRcH i Sbeckidh .

T'B%agd | h

f gicaanate 100rTg) and pal | ad| um hydrOX| de (10rTg) added.
The reaction Meat ed under reflux for 1 hour,

cool ed to roomtelfperature and the catalyst

fiItrationthr’ugB Arbocel (tm. The fil {rat
di | uted w th ethyh ageetate~ Ao we$ hegd

sat ur at ed eous sodi um hydr ogen rbonat €
i (q and dried (magnesi um sul phat g
s nt wasnI€moved in vacuo to yield théti

conmpound as Oéie"tzzerown oil, 264ng. LRMB (ES) E‘?ﬂz 816

yl (3" -fluoro-4'-hvdroxyb

[ MFH|\ Preparation 9

1-(9-{[(2R)-2-{4-(Benzyloxy)-3-[(methylsulfonyl)amino]phenyl}-2-{[tert-butyl(dimethyl)silyljoxy}

ethyllamino}nonyl)piperidin-4-y (2-bromophenyl)carbamate (Preparation 6, 1000mg, 1.14mmol),
4-benzyloxy-3-chlorophenyl boronic - acid (450mg, 1.72mmol), sodium carbonate (485mg,
4.58mmol), palladium acetate (20mg, 0.07mmol) and tri(o-tolyl)phosphine (42mg, 0.14mmol)
were heated in N,N-dimethylformamide (10ml) at 100°C under microwave conditions for 10
minutes. The reaction was cooled to room temperature, filtered through celite and ethyl acetate
(25ml) added. The organics were washed with water (50ml), dried (magnesium sulphate) and



1-(9-{r(2R) - 2- (4- (Benzyl oxy) - 3-[ (et hyl sul f onyl ) am noi
phenyl }-2-{ftertbutyl ( dinmethyl)silylloxy)ethv

W(paommm}on@nval peridi n-4-yl PCT/IB2007/002896
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20

25

- (benzyl oxy' ) - 3' - chl or obi phenyl - 2- yl i car bamat e
1- (9 {[(2R)-2-{4-(Benzyl oxy) - 3-[ (et hyl sul f onyl ) am no]
phenyl }-2-{[tert-butyl (di nethyl)silyl]oxy}
ethyl]anino}nonyl)piperidin 4-yl

%’f OPQ‘? f né(’:l /)7 va%[/%3 %F@Fe%du‘e a@ IBerfIEJ n\pcjjaluﬁm cﬂTqugg%apha on silica gel

benz oroni c
(@ES’EWQW'W d‘FEPFﬁWP‘)‘a“e mwvata?rb%rﬁ%ﬁ%oy q Agoyplymey e gy jhe tite
pabhehdim aektinediie1. 60y, 0. 07nmol ) and
tr,_hg,,g ESL: W)BogeAfne (42ng, 0.14nmol ) were heated in
, L/ -di'met hyl formami de (10m ) at 1000C under
m crovvave conditions for 10 m nutes. The reaction was
CCE&EMeroomterrperature, filtered through celite

ando-gtoRryb-(@a.et | Bitydro organi cs were
m%@-%@ls%ﬁvﬁar?ﬂﬁélﬂemﬁ@ ino}AlaliSshefidiBEN € SizUdR ot 4 R Goiphenyl-2-
andthe solvent renoved I n vacuo. € residue was

puksaiaggtey col urm chr onat ogr aphy on silica gel

eluting W "% chl or omet hane: net hanol : anmoni a

(95/ 5/ 0. %j&%&lum&\) tofurnishthetitle zagpound as
a yell ow @, "1, 06g. LRVS (ES) /@12 H + ;
Preparati

1-(9 té/t-\sﬁm/\f'ﬁ Iy 1ofy>-p- f 4- hvdr ox

-3-
f('?'?et hyl syl f onvDam noi phenyl } et hyl 1am nolan/Opi peri di

n- 4- yHN@" - chl or 0- 4' - hvdr oxybi phenyl - 2- 'VDchr bamat e

1- (9- {[§2We- 2- { 4- (Benzyl oxy) - 3-[ ( net hyI sul f8hyl ) ami no]
phen 2-{

di 1%%%/@9%‘1'&WW’W&?‘KF%{W'%&W'W'Wlf?ﬂW}'fﬁ“f?&'r i di n-4-yl

[ Auty(diresity)silpleyy)et@/larcitdmonglpippivéednt! - 2-  Hpernayl@idcorobiphenyl-2-
( FneRArak] (Ddapé)atuovl 9085091 1 4&%@} Was'\@soltHdSia QérMetinethy! ether (50ml)

fef§)1w%§t§m§§ QY kar BB 2L Jo AR Pord KT RAeLAGH WD Bftagenated at

eact| on

15 hy1qps glieam é?ﬂ“P&fatUl‘Ofﬂé? hayrs PWEH’ PRy Er 18P e rcBiRYS Wag (rmoved by
aritiraflonZ3hrioaghrsbcaél ™1dmp she. sollére renatved iy sBcunids yield the ik cdpypound as a
fidaler gfowgg\,dtmegugh Arbocel (tm) and the solvent renoved

C lhetltle conpound as a pale yell ow
sgﬁxﬁ E§ @@zg%aﬁﬂf "(ES) : mz 832 [M+tH] +. Preparati on
11 Tert-butyl 4-((f(2-brono-4-fluorophenv
ararématatiar faonyl \ oxy) pi Deri di ne- 1- car boxyl at e

Tert-butyl 4-({[(2-bromo-4-fluorophenyl)aminoc]carbonyl}o iperidine-1-carboxylate
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Diphenyl phosphoryl azide (1.26g, 4.57mmol) was added to a solution of 2-bromo-4-fluoro-
benzoic acid (19, 4.57mmol) and triethylamine (0.953mL, 6.85mmol) in toluene (80mL) and the
reaction heated to 60°C for 10 minutes. A solution of 4-hydroxy-piperidine-1-carboxylic acid tert-
butyl ester (0.919g, 4.57mmol) in toluene (20mL) was added dropwise over 20 minutes. The
reaction mixture was heated under nitrogen at 60°C for 8 hours. Reaction solvent was removed
in vacuo. Residue was dissolved in ethyl acetate (50mL) and washed with water (30mL).
Organics were separated and then aqueous layer was washed with ethyl acetate (50mL). The



Di phenyl phosphoryl azide ( 1.26g, 4.57mvol) was added

to a solution of 2-brono-4-fluorobenzoic acid ( 1g,
wd2&3nmmb) and triethyl am ne (20. 953ni, 6. 85MoPQT/IBR007/002896

tol uene (80n) and the reacti 8n heated to 600C for 10

m nutes. A solution of 4-hydroxy-piperidine-1

-carboxylic acid tertbutyl ester (0.91 9g, 4.57mmol)

in toluene (20m.) was added dropw se over 20 m nutes.

TQSmgﬁﬁcérbém:s Qe?%t dHef Aééf@iﬁm NGt nd! BEHeEntlek P 95elo 8 viflE Getlow

for ours. Reaction solvent ‘was renpved | n vacuo. .
REQIPYEIE Ona Sheapilsas| RyEEd oy calbRY PHropaieesarly 08 éfia) sehplyting with ethyl
waes#aethepitanh (1960 by v B@ho)ethylRrglasieheranak308 0 e paune) todfuraistethe title
t ReMpRAY BLSILAXEbI, VBsy Washed with ethyl acetate

( )eant 0 ' | nics were dried (sodium
53u at(%?)'gﬁzgﬂggj}@ﬁgggg)?@d in vacuo to yield a yell ow
coloured oil. The oil was purified by colum

clfrepamtingzaphy on silica gel eluting with ethyl

ag&siabe- henl @%erﬁ%[%c@&o-y-ﬁéﬂﬁ))geﬂy@-@ﬁﬁb%}carbonlgl)oxylgigeridine-%
acel af e heptane y volune) to furnrs e title
coﬁ%%%ﬁg as a colourless oil, 1.359g LRVS (ESI): mz
317//‘@90[(M BOC)H + Preparation 12 tert-butyl

4-ef Mm@/) - 3~~chff or o- 5-f | uor obi phenyl - 2-y

par ifeno) car b nyl/[lox peridi ne-1- carboxyl ate

Tert - Butyl 0”7 "N

4- ({[(2-brono-4-f Fuhenyl ) am no] car bonyl } oxy) pi peri

di ne- 1- car boxyl at e 59, 2.99mmol ) (preparation 11),

(4- benzyl oxy- 3-chl oraphe yl )boronic acid (1g,

4.19mmol ), pall adi ung0), tetrakis(triphenyl phosphi ne)

(0.346g, 0.3mml), godium carbonate (0.889g,

8.39mmmol ), dineth or mam de (15nL) and water (4nL)

wer e conbi ned and dted to 1050C for 5 hours. Diethyl
10et her (150nl) was &dded to the reaction m xture and

A Al B gt et
| SRR BN A c BRI R te e B (1B1 gD,
ardlagemEdistrakinterhenyiphosbion) (©3499.el03mmohr cediura orasbenelg (0.889g,
oiglagmiiog; ctﬂhéthymﬂ@arﬁidé :(TBinE)d?rbyvatw w{mwsﬂe rcOMBihedCHNa MBatedDid 105°C
Sigl i eln > he. .
B e T e
t $30M-nPERNies were SeRagated Gt 1§ Rauegus 'ayes deg) washee gm gigthy! ether (2 x
f d&emL) 0 Ofggnicsl Witd/Bonib¥@0, dukt (sodiiDBSMute)dand cncdirafed i) vaayo, to yield a
1.gfn C8bdredSl, The o das pafitid U?_‘coltﬁm%groﬁgt’abraﬁﬁ/ on Silid Gel(ehkiHg with ethyl
e iy By Lol oy ] s e
20 7 cgrgpquaqps 3jeigepolauted foam. 099 ppm  Preparati on 13

"'"HNMR (400 MHz, CD;0OD) & = 1.42 (2H, m), 1.44 (9H, s), 3.54 (2H, m), 3.30 (2H, m), 3.67 (2H,
m), 4.72 (1H, m), 5.23 (2H, s), 7.07 (2H, m), 7.17 (1H, m), 7.24 (1H, m), 7.31 (1H, m), 7.38 (3H,
m), 7.43 (1H, m), 7.48 (2H, m) ppm.
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Preparation 13




pi peridin®-yl f - benzyl oxy
-S -chl oro-d-fl uorobi phenyl -

WO ypsantoas natetert - butyl 4-[ ({[ 4" - (benzyl oxy) - 3PET/IB2007002896
5-f 1 uor obi phenyl - 2-yl ] ami no} c&r bonyl ) oxy] pi peri di ne- 1-
carboxylate (0.9g, 1.621 nmol) (preparation 12) and
4. OM hydrogen chloride solution in 1,4- dioxane (
10nL) were conbined and stirred at anbi ent
tenperature, yndegr nitrogen for 2 hours. The sol vent
waty r gnovied | acuo. Saturated sodi um hydrogen
car i1 on (20nL) was added with caution.

Product wa$ extracted into ethyl acetate (2 x 30nl),
dried (sodiu | fate) and concentrated in vacuo to

yield the ti N e npound as a yell ow col oured oil

0. 801g. LRVS (ESI mz 455 [I VHH] + Preparation 14
di-tert-buty
r-"- MwWbenzy

OXyW5' - chl or o- S-f | uor obi phenyl -

-yl I am nol onyl t oxyi pi peri di n-

1- vDnonvQ mdodi car bonat e

Pi peridi n-~-yl K-fbenzyi oxyJ-S -chl oro-S-fl uor obi phenyl

t¥rlt gtﬁﬁz{ PRRE I%Q §Qﬂ1&o 5k Qﬂ&%‘ 2 ¥lfe rnsﬁﬁﬁﬁﬁ?&ﬂplaéﬁme-ﬁ
b ctbaryint, (3 hg?a &) A Gassatia 14} ang 1 ou byetegen RATHS aptdigRi 14

5 c aficyanedt @ml) Ve 4anbing! P8 atiel pt ambiesat tempgsetvidautdérmitrogen for 2 hours.
acRrie @6vent Was@erhad@dlla)vacid N Batirgte€ §ddRim Hytirsden lcrb¥ate SARMAINGZDML) was

t oadZé%h%Qtﬂ%ﬂ ls\'b&fcﬁgag% dag{ed %to@%rfbeﬁfggfx 5&ﬂg,ltdr|9@(spdlum sulfate)

was concen
et‘ﬁ'9 F°"ﬁ€’é&a§f’ @ "60“8(‘3913"‘ then e R aRiaRiowspiaYed Jhgte
EtURMS (B8 tmait 455MyHST was dri ed (sodi um sul phate) and
1oconcentrated in vacuo to yield a yellow col oured oil

8 a(r)altlln s purified by colum chromatography on
h‘pca—%'eﬁael uting with dichl oromet hane met hanol : 880

a Zraita : _;' 1) ﬁ‘ peRIN0 85 ' "ﬂ‘JS ‘!u‘ 1EL: u\ arg ¢
t | &¥leonylimpiodicacboaste a White foam O. 7069 LRVS (APCI)

M zwe/ 96 [ MFH|\ 818 [ MtNa] +. Preparation 15
i - nononvl ~pi peri di n- A— - t henz#fl oxvVS' -chl oro- S-
f 1 'Uor gbi phenvl - _-vpcarb
dt- PerN- yr(9x14~T ({ 4' efizylfoxy) - 3
I-chlqj -fluoroblpheny -2-yl]a
riclin-21-]yl}nonyl)im dodi carbon (Qidg,
0. 8865 e (preparation 14) and 4. 0M hydr ogen
chl oride solution in 1, 4-di oxane10OnL) were conbi ned
and stirred at roomtenperature _ynder nitrogen for 1.5
hours. The sol vent was renoved vacuo. Saturated
sodi um hydrogen car bonat e sol utt™fn (201) was added
wi th caution. Product was extracted into ethyl acetate
(2.x ,3,0{71_{[' dri ed %sodl um sul Lgﬂ 33 and concent1r at e1d{61 |
i P RESEEE Y (g asipy)-¢ rrlloreSfluerok ﬁ%a llgargamate p (P gt 1.761mmol)
cabweparatidn sdd)i d9-b®Me2Qy))dicarbamic acid tert-butyl ester 0.744g, 1.761mmol)
(preparation 1) and sodium hydrogen carbonate (0.444g, 5.28mmol) were suspended in
acetonitrile (25mL). The reaction mixture was heated to 75°C under nitrogen for 9 hours. The
20 reaction mixture was concentrated in vacuo then dissolved in ethyl acetate ( 30mL) and washed
with water (20mL). Ethyl acetate layer was dried (sodium sulphate) and concentrated in vacuo
to yield a yellow coloured oil. This oil was purified by column chromatography on silica gel
. eluting with dichloromethane:methanol:880 ammonia (98/2/0.2 to 96/4/0.4 by volume) to yield

the title compound as a white foam, 0.706g.

@o car bonyl ) oxy] pi pe



LRMS (ESI): mz 596 [ MtH] + Preparation 16
(1-(9-{[(2R) - 2-{4- (benzyl oxy) - 3-[ (et hyl sul f onyl ) am no

wQ pivsroylops 2- {[tert-butyl (di methyl)silyl]oxy} PCT/IB2007/002896

10

15

20

ethylIaninanonpriperidin“-fﬂ Krbenzyl oxyJ- S -chl or o-
-fl uor obi phenyl ~-yl | carbamate 1-(9-am no
ponyl ) pi peri di n-4-yl
[4' - (benzyl oxy) - 3" - chl oro-5-f| uorobi phenyl - 2-yl ] car bam
2 RE A Do KRBTDIY rihgpar at i on, 19).
benzyl oxy bronmo-H tertbutyl (
dlnethyI)S|IyIIoxy}ethyl]phenyl}nethanesulfonanide
( Bepar®in0§0324, 0.449g, 0.872mml ), sodi um hydrogen
CaKbanRbdn{iBioetdith-4- 21468 BB brés-Middbiphédyl-Byikafo
wer econbi ned and heated at 850C for 48 hours. Sol vent
was renoved in vacuo |eaving a yellow oil which was
di ssolved in ethyl acetate (30 atid washed with
wat er (30rL). O ganics wereQsep ed and t he aqueous
mé% er. was washed w-he hyLﬂa etat’e (30nL). Organics
% conbihed, drledigjkﬁansulo-ate) and

concentrated in vacuo to yield & yellow col oured oil
This oil was purified by colum ‘spFormpt ogr aphy on
silica gel eluting with dichloromthane: methanol : 880
ammonia (98/2/0.2 to 96/4/0.4 by olune) to yield the
title conpound as a yell ow coloufed oil, 0.4g. LRMS
(ESI): mz 1030 [ MrHf Preparati@

(9 {{(2R) 2-{| tert-butvKdi netk i 1 ynoxy)-2-{4-hvdro

| sul f ony amlunémengl>ethvn . o

l‘ﬂ tﬁ%?%ﬁy{ﬁi/ ﬁ}gpqylgm)rg zp_hpqo- -fluorobiphenyl-2-yllamino}carbonyl)oxy]piperidin-1-
( 3nnooyiinudagicarbdniatec(. 3064, 0.B85EMONY (rgparmtion] 142 apd .0M higdrogeh ehloride
( Boi(tRn i { £Rdxake {@m()hﬁ‘e?@ ¥dningd ar?d’ Jt:fré'@ﬁt b&@n‘?’féhﬁ&ﬁ\we)ﬁ&'@r Hitogen

]oxv} e{{] %vh m’e sc??’%%r“?ls) %po&%# q?g\}aﬁtyo4 %turgte; sodlum hydrogen carbonate
[ 40lutioh €39mk) waeyAdda witheaeion- Brofluctiwasotxirastedrintd emylybqt@afbawml-)

aldeed Qodlgn saprﬁmﬂd Torc@rtelea it Vdcod tol fAgdld theile HoMmBUnY @8 a beige

|QO|£%J thyl ether (30nL). 10% Pal | adi um on
B g fg éfe was added and the reaction m xture was
sﬁ M8 ER™EZF¥ 0 MHbgenat i on conditions at 400C, 40psi

for 3 hours. The reaction was filtered through
AP&QG@M%HH) and the filtrate i sol ated, the sol vent was

" SIRYES a0 vébg&z%ﬁy etagsuafa]v.?an]w%fm@ ér}a.{[hg%u@xdus&kyuww
d.e@mam*r@ am*d'ﬁétvﬂéﬁ'aﬁnz -Szahieeni-Aopoighepyd-viicarkgmate
95/5/0. 5,,pb olunme) to furnish the title corpound,

0. 222qg. & (ESI): m'z 849 [N%ku + B

Me

N
H

[ :] O '
HN\S/\ o

é

1-(9-aminononyl)piperidin-4-yl [4'-(benzyloxy)-3'-chloro-5-fluorobiphenyl-2-yllcarbamate (0.52g,
0.872mmol) (preparation 18), N-{2-(benzyloxy)-5-[(1R)-2-bromo-1-{[tert-
butyl(dimethyl)silyljoxy}ethyllphenylimethanesulfonamide (WO02005/080324, 0.449q,
0.872mmol), sodium hydrogen carbonate (0.22g, 2.62mmol) and acetonitrile (7.0mL) were



1-(9-ffl 2R) - 2- Hvdr oxy- 2- { 4- hvdr oxy- 3-f (et hyl sul f onyl)
am no] phenyl ) et hvnam no} nonyl ) pi peri di n- 4-yl
w@ 3008fohwes o- 4' - hvdr oxybi phenyl - 2-yl ) carb PCT/IB2007/002896
amat el- (9-{[ (2R) - 2-{[ tert - But¢l (di net hyl ) si | yl ] oxy}- 2-
{4- hydr oxy-3-[ (net hyl su! f onyl ) am no] phenyl } et hy!]
am no} nonyl ) pi peri di n- 4-yl
(3" -fluoro-4'-hydroxybi phenyl -2-yl) car banmat e
(PErﬁQ?erd% ?&te%’at gﬁé 48 Qoug’grgmlagt v)é@?én%bésiplvé’cggleb\rhgaye"ow oil

tetr

| ek e sl w.q*:%ms?areasm &nd weshedyith yalgrRa), Cugpmlg vere
i nenm!edpmdt the rauedhre layes a6s i verhegawthsatilyt peathten {30mbb mOrganics were

t eoREFeAl tiie £damml&|phawm aBftehttbiddNg Vadubtd AbW dryeiowr @Rured of.
5 ( ‘?‘R‘s g q'va§8%6rﬂ'ed b¥ C&l?mn rﬁ‘orge%%ra\lph%eorq e%%a’ o&el W<réllﬁtmg with

StITre
v Acirompaneaesrnq: 8%90?\'71')10%13983(9@%&9 gﬁﬁﬂoﬂ% \@Hme)ef?t yield the fitle
I eoropcRod s yetoeweolourédhell, 0.451 due was purified by col um
clﬂﬁp,gqég)gﬁgglayofp,m,.@ lica gel eluting wth
di chl or onet hane: net hanol : 880 ammonia (98/2/0.2 to 87/1
3/1 .3 by volune) to furnish the title conpound as a

10 bPesperationl7d, 106my. LRVB (ES) : miz 701 [MeH +.
Ex 28)-2{{tert-butyl{dimethy)silylloxy}-2-{4-hydroxy-3-i(methyisulfonyhaminolphenylethyf

ny p yl) pi
(3 M&ﬁ £0-4' - hvdr oxybi phenyl - 2- yl)carb ageEt e
RR)-2-{[tert-Butyl (di nethyl9sil oxy}-2-{4-hy

drpxyme[ th@% eyl
am n Bi péridin-4-y

ro-4' - hydr oxybi phenyl - 2-yl ) car bama e
(PPepdration 10, 1.08g, 1.30mmvl) was disgor®ed in
nethaWbJ‘%30n1) and triethylam netrihydragd uori de
(230ng,”1 43mmol ) added in one portion. The reaction
was stlrred at roomtenperature for 12 hours and
f (SRR 2rif-teryPapre Haehyiswieny baminpiaheryl-2 (g chvty (dimethyDsilyl]

15 1 oAZsMARNInAsHedipaiith-4-y1e nearhiydky)Stdhbfefudtobipitenyh2-ylicarbamate

Eﬁ‘én%éb (Br%aré%n h\‘BP Mras &E%Slv?%o|an%EﬁoutV‘@§etﬁy?%¥re@0#nD) 10%

v and t re
%ﬁ@%?ﬁ?‘og? éﬁfe?ﬁ dgﬂ § i ¥aS¢ adcggl and| the; rﬁéctw {pXture was subjected to
dihgdbgeratinmetdnditires BEt0Ma dedst B8 Thoansribing reacti@byds/fiferé thipugh Arbocel™

v @hdﬂfﬁ@)ltr&t@ isbiied) 'tﬁehsotvgrﬁ whé Fehw@ve@lmw fhedBsidue'Wals b@nf E@8Bolumn
;Erg fs ésnﬁ Ogrel %}un%wghg t n%m tgwkﬁglagwﬁp?%ﬁ% 0.2 to
B8] ghé?ikv’l‘%)@tfllﬂfylﬁ'] theritle6Pmratyd. PaR4ser i di n- 4-yl
( BRMEhESD)Y: ov/Da4dblMeH]D- 4' - hydr oxybi phenyl - 2-yl ) car bamat el
-(94[ (2R)-2-{[tert-butyl (di nethyl)silyl]oxy}-2-{4-hydr
3 met hyl sul f onyl ) am no] phenyl }
p| per-l d| n 4fyl’

( @A ro@' it ma: &t i on 17) was di ssolved in
t et rahydr of ur an (4n) . Tr| et hyl am n

trishydr of&yorl de O_ O

N

- <
0

HN\S// F
720 OH
o Me



(0.21 3nmL, 1.31 mml) was added and the reaction

m xture was stirred at roomtenperature for 4 hours.
w@3osmhmephi a (0.1 m.) was added, then the reaPCT/tBR007/002896

m xture was diluted with di chiSor onet hane ( 30m) and

washed wi th saturated sodi um hydrogen carbonate

sol ution. Organics were separated and the agueous was

washed wi.th. dichtoronmethane (30r1). Organics were

001”93%2 ﬁ&'s@@g&@&% HIV]?%P' 235‘ Wg% ?Pﬂetﬁgﬂ%@l Jnﬁﬁ ﬂedyﬂetnyn
pU SRy BBt E‘f?i%“hﬂ¥ BRFREERY -G H) CapiTS, (TpREEa! ?fbm@ 264mg,
Wi @ d2mafiot IWas risseited ain detraixtdreduman (588 Oand ririesiniagnine@ibydegfigarge @ 1mg,

80y g2Hm1) BYded M dABBIHIEHOTHE r@écﬁbnt%@ stiricti la€ro6@ mu@cdreasr 1@ hours and

5\M}tngw {feﬁw?rbfﬂraﬂg d\g’lgavﬁ {aﬂ"ﬂ%’ Gmlglg’cg_iv g'l'?]ac{%ﬁq'f% sﬁrrﬁ% for 20

arfinggspprsniie Jselvany Ir4ragypch &) YRSHS/ | M8iape@r (i emth wasg agﬂed and the bolvent
( Femeoval Gracdo- THeuszidDe das uyiftkd OX yddinprhmdroyatograpty)oo ailiceegebeiding with
nao‘?JHFoR) eRBR: ntetindlissd bRRGHAT 9@#2 3 2 to 87/13/1. 3 by volume) to furnish the title

rox 2- {4 hydroxy- 3-[ (met hyl sul fonyl)
arﬁ% % @?1%/?'}"@'1%3}” gﬁYﬁ’gno} nony! ) pi peri d| n-
10 4-LRMSIESG Im/2f0d I+H]T. uor o- 4' - hydr oxybi phenyl - 2-yl ) car bam
ate (0.027g, 0.0367mmol) (exanple 3) was dissolved in
1apeb (10mL). A solution of
napfnt hal enedi sul phonl c acid tet rahydr at e (0.
9 ‘u'ne dy drox v {44hydro; [{metbylsulfonybamin Qlphe 3
: - fiihydro-guiptnde-yiatbamate t enper at ur e for 65
hours. Title product (V\:hl te crystalline sol |
filtered fggm m xture and dried under vatuu
1HNMR (400 VHzH CDBOD) d 2. 94 (3H\ s Baasiare
peak HSEeZ Ve <071 < \di_ ggnost i peak for
gne protons) ppm Exanple 5
2R) - 2- Hvdr oxy- 2- f 4- hydr oxy- 3-[ (net h
am noiHfhenyl ) et hvnam no) nonvhpi peri di n- 4cll
(3' -chl offoyg' - hydr oxybi phenyl - 2-yl ) car bamat e OH
15napht haPene 1. 5-di sul phonate

1-1.@- {&:{F()&ﬁi)enaauwxaiﬂh@mmm@noﬁ&}at{yﬂy@&y 3 mbhymititnghamitdippentigthyi]
?g;_nQnoE% Qgﬂ%dd} ¥.4» Lﬁ%&—ﬁl%@g’)& f?l{ﬁj‘da aHateA(PQéE%atgn 10, 1.08g,
0. 130mmeRpgs @gﬁ%ﬂ 8 @yt angk (%gnys a0, diethyigmingiribygpoliyoride (230mg,
( 4rA3mmoR, agdsid urt onemotién. TheSeartiprds atiradatiioom kepiperatuee farci2dhours and
20t efbrﬁr@h%@tﬁﬂérﬁne(tr@)gdrmonog (330rhg M@mimol) ddERtaRE Bl redcBonndtired at room
e %ei;%%re forqg ?ur? ‘I§O| \}el{\to W V}gr%?vgé Frv%guoaaﬁwd E @Jte was purified by

are T OF e
ho‘i? . chgmatogTaRyu PR smgq'.q'%'u w digpirpreeinaneMethees g0 ammonia
meebenelby eaeheltoif@aishiitneliitie coramuntnastaovhite foarh,de0mdne titl e

comw@g) (P87 )9 ARHR. white crystalline solid.
25
Example 3
1-(9-{[(2R)-2-hydroxy-2-{4-hydroxy-3-[(methylsulfonyl)amino]phenyl}ethyllamino}nonyl)piperidin-
4-yl (3-chloro-5-fluoro-4'-hydroxybiphenyl-2-yl)carbamate -




1IHNMR (400 MHz, CD30D) d = 2.93 (3H, s - diagnostic

peak for NHSO2Me), 9.01 (2H, d - diagnostic peak for
woaphhmbtne protons) ppm Exanple 6 PCT/IB2007/002896

1- (94K2RV2- Hvdr oxy- 2- { 4- hvdr o%f'y 3-f (et hyl sul f onvham n

ol Phenyl } et hyl I am no) nonvHpi peri di n- 4-yl

(3-'fluoro-4'-hvdroxybi phenyl - 2-vDcar banat e

napht hal ene 1. 5-di sul ph onate, 6

1- (9-{[(2R) - 2- Hydr oxy- 2- {4- hydr oxy- 3- [ (et hyl sul f onyl )

am no] phenyl } et hyl ] am no} nonyl ) pi peri di n-

(3-' fluorgsd’ - hydroxybi phenyl I)ca%:a @ 160 ny,
0. 23 mmol ) (eﬁan@/e\;)wé\dk&ﬁ@g- pfifanol (20
m) . an of 1, 5-napht hal i sul phonile_aci d
tetr ate (66 ng, 0.23 mml) in nmethanol B ML) was
addfed Fnd the solution was left for 96 hoursxfetore

r enov &N< 4~ appr oxi mtely half the nethanol ofya rotary
evaporatdr. The m xture was heated to 700C for 5

m nut es ?o achi eve total dissolution and then all owed

t Of-(©lEREr2+{ [t routy iy bidilyl oy }-2-{ Ok xyeargmetinisgifiiny yafhino]phenyl)
pr&@l}%uﬁoﬁbﬁy!)ﬁ@ér%ﬁ )W?é' Gmormudfré-h Ihﬁ{r&@bl&fef\yl- %a%h@t@ (0.222g,

'bdz% mm%fg re araﬁtl & Vs, gzssg&ac{ aw ?ﬁmﬁ}gp 0(8 Tngpmylamme tris-
DNE@@B'}“C{O 21 SZnLg 5 3Q|3qnpl was. adgpqagmlotgq re@cqggakxtuprg rwas stirred at room

NHSGRER)re fdB.48Buls2 H80 Ammotia A nolStwae adésalk thbdthe reaction mixture was
n%ﬂﬁé&‘@nth%lo%n%ﬁh@ﬁbs Sd?tﬁ'inandz Hé\;\%'ﬁéq »W?\aajafur’a?%es%&iﬂiﬁ '?\&raS’JeB carbonate

l%%nl St aCtIVI téq@% %qq

r eSBU e PTRLER VTP FEP P%a%&%s dagvargeq Wi dipjoromethane (30mL).
r €ga3pics wereCkombined Wtiasr (€0dBHGUjpTite)reng sortdanteited in @Gras tp)yield a beige

10 c&bloGred %6!@"’0'l'lﬁls’vl@élﬂd)’wé%XWnﬂb%Sby"‘élenhﬁcﬂ?&ﬁ@@réﬁHﬁ GAldiBd G with

r %ﬁlelog-nreth%%lrrﬁetﬁa%g}@% %%F,S,g a \%51/% \Mg’?@; ay JP@H’ﬁE? yleld the title

SGBEP%’H%?R%‘H‘WS?"H /1 HEPES( Li f e Technol ogi es
32886-(BIAY Y35 [MeHY ai ni ng 10% FCS (Foetal Calf Serum
Sigma F-7524), 1nM Sodi um pyruvate (Sigma S-8636),
N non- Essential Am no Acids; Invitrogen

15 %é%g& and 200ng/ M Zeocin (I nvi trogen R250-01).

h NBSH(2R¥e-hydsaxpg-{Pvgoncdlmetiisuipnyleminclnbanyietydamirodnonylpiperidin-
asioa(p'-antde1s-tuamyd -hyaieoxbdterny - Mok 4utd. haphiReisneUSs-MsLipRorEETE
free cell Dissociation Solution (Life technol ogies 13
15 1-014) incubated with the cells for 5 mn at 370C
in an at m)sphere cont ai ni ng 5%C02 Det ache S

wer e coIIe eq_,ln war med grovvth \a a cg
at 20 LOm . ~asked~ %gg

Buf f Sallne Life
HO

OH

HN s//o OO cl
720 H
0 Me o

SO,H
20 4
1—(9-{[(2R)-2-hydroxy-z-{4-hydroxy-3-[(mgthylsulfonyl)amino]phenyl}ethyl]amino}nonyl)pipefidin-
4-yl(3'-chloro-5-fluoro-4'-hydroxybiphenyi-2-yl)carbamate  (0.027g, 0.0367mmol) (example 3)
was dissolved in methanol (10mL). A solution of 1,5-naphthalenedisulphonic acid tetrahydrate
(0.0132g, 0.0367mmol) in methanol (1mL) was added and the solution was stored at ambient



Technol ogi es 141 90-094) and centrifuged again as just

descri bed. The cells were re-suspended at 2x1 05
w@edBsirebs i n growt h medi um (caonposi ti on as deseeT/B2107/002896

above). 20m of this cell suspPpension was added to each

well of a 384 well black clear bottonmed plate (G einer

Bio One 781 091-PFl). The assay buffer used was PBS

suppl emented with 0.05% Pluronic F-127 (Signa 9003-1

wncecfilfe for 8% HENE rud HRREH BleLerMERNHE RP! s Rl ik riblre ang
NS We”’ﬁ%’%‘a(?%gvmth the cells for 4h at 370C /5%
CCHNMR d4090Wil2, GDeRD) 4t = 213¢ (3ind —ofiaghtrtic peatUtyaNHSERMpleP.DD(RH, d -
Ustidg@bsfc peak RPnapRRAdne dFkdndppmp!l at e reader (I -
gexcitation 405nm emi ssion 450nm and 503nm) . Conpounds
under test were added to the assay at the begi nning of
tf?é—'nﬂ—e—?ncubatl on perl od and corrpound act|V| ty

thei@ adfn%@dwlh@ég%«%hggl b. Qgh’rs&#atesh&%leneh%t}i, »Jalgkér% curves
were p otte val ues generate using a

4- par anet ef S|gnD|d fit and converted t@ Ki es

usi ng the s and tihe KQ | ue
for c A @10

asseg et ficacy u a
whad e Luci f erase s®porter assay in CHO S

expresgi Ng the hB2 rechptar, Cell Cultureg
Hanst er \,Qzﬁr y) cells @@ nant” expressi ng

adrenergi c B2 recepto transfected with a
| uci ferase enzyne reporte ofene were mai ntai ned in

growth nedi a conposed of F12 DVEM (Si gma D6421 )
O cont ai ni ng 10% Foetal Bovi ne Serum (FBS: Sigma F03921

) 114CRPRID-HPAH6X Y £-hydrdxpB-MB N PR in) p@er@lﬂh{yﬂémmo}nonyl)pnpendln-
GQrWt(é 9%5} -@4% "@ﬁ’keg‘g%ﬂ apo%%teanﬁz(?w I'019 YH ﬁg](%mple 2) was

S me%m*ém A SoRer o AR AP SBE i Ry SHEteo0 o
. OHB2nnhalidn fetharme(2 AdS args ddert anddile sCiatidnsvasstoeed labarvigat echperature
15 f Q:Fntll a%&é/ pr\é&l;ﬁtetetf&ﬂa(d (5%Grb)e¢|he8r93<t%%a§ Gidréd REKREA Wt &8 methanol

r
{af{Rrafles oo BTl B b A
5 'rWMR AMOOIMPCCDORP Bl AdSpheraliagostiapesk iy NIBRW), 9.01 (2H, d -
Deltagiedstihegielot maphtedictie potohg@ped i n warned growt h nmedi a
(conposi tion descri bed above), and re-suspended in
assa dia (F12: DMEM ( Si gma D6421) containing 1%
20 Fﬁf’%ow ne Serum (FBS Sl gha F03921) 10rrg/ m

-grHyad O X c:;l.l' 824 Y% hylsul LU

,Qe human

gi ve a Vi abI e ceII concentrat| on of 1x1 06 cel's/m
1Qul of thbg suspensi on was added to ea

: \/}
N
HO oM O
Y OO |
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well of a tissue culture treated | ow vol une 384 wel |
plate (Geiner788073) and the plate incubated in an

wa@tomsples e cont ai ni ng 5% CO2 at 37C for 2h. PCT/IB2007/002896

5

15

20

25

30

35

Concentration ranges of test 3@onpounds wer e prepared

i n phosphate Buffered Saline containing 0.05%

pl uroni c-F127 (Sigma P2443) and 2.5% DMSO. 2m of each
test concentration were added to the appropriate 384

p! ﬁbi{é”’ﬁ?—h—}iy@r&g 24?%%&?? &RQ@&@%HMWQ?%Q& A@ﬂf&f arfind)enbiPREridin-
S L B P 1 L
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phar maceutically acceptable salt or

hM3 B-Lac Assay Protocol

Celis were harvested for assay when they reached 80-90% confiuency using enzyme free cell
Dissociation Solution (Life technologies 13151-014) incubated with the cells for 5 min at 37°C in
an atmosphere containing 5% CQO,, Detached celis were collected in warmed growth media and
centrifuged at 2000rpm for 10min, washed in PBS (Phosphate Buffered Saline; Life
Technologies 14190-094) and centrifuged again as just described, The cells were re-suspended
at 2x10°% cells/ml in growth medium (composition as described above). 20ul of this cell

suspension was added to each well of a 384 well black clear bottomed plate (Greiner Bio One
781091-PFI). The assay buffer used was PBS supplemented with 0.05% Pluronic F-127 (Sigma
9003-11-8) and 2.5% DMSO. Muscarinic M, receptor signalling was stimulated using 80nM
carbamyl choline (Aldrich N240-9) incubated with the cells for 4h at 37°C /5% CO, and
monitored at the end of the incubation period using a Tecan SpectraFluor+ plate reader (A -
excitation 405nm, emission 450nm and 503nm). Compounds under test were added to the
assay at the beginning of the 4h incubation period and compound activity measured as the
concentration dependent inhibition of the carbamyl choline induced signal. inhibition curves
were plotted and ICsy values generated using a 4-parameter sigmoid fit and converted to Ki
values using the Cheng-Prusoff correction and the Kg value for carbamyl choline in the assay.
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30 every assay as a reference standard.

Examples 1 and 2 were tested according to the above-disclosed assays and the following resuits
were obtained:

Example ECsp — beta2 (nM) 1Csp— M3 (nM)
1 1.01 (n=2) 2.93 (n=2)

2 0.133 (n=3) 0.725 (n=6)

3 0.252 (n=5) 1.07 (n=3)
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or inapparent cause, non-atopfc asthma, bronchitic
ast hma, enphysematous asthma, exercise-induced asthmg,
al l ergen induced asthma, cold air induced asthmg,
occupational asthma, infective asthma caused by
b gﬁ fungal , protozoal, or viral infection,
|c asthna |nC|p|ent ast hma, wheezy i nf ant
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1 orogy, @ fhogene5| in particular bronchitis
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6. A compound according to any one of claims 1 to 5, or a pharmacetjtically acceptable salt or

solvate thereof, wherein R? is H.

7. A corhpound according to any one of claims 1 to 5, or a pharmaceutically acceptable salt or
solvate thereof, wherein R? is F.

8. The R-stereoisomer of a compound according to any one of claims 1 to 7, or a
pharmaceutically acceptable salt or solvate thereof. '

8. A compound according to claim 1 selected from the group consisting of
1-(9-{[(2R)-2-Hydroxy-2-{4-hydroxy-3-[{methylsulfonyl)amino)phenyl}ethyllamino}nonyl)piperidin-
4-y! (3'-fluoro-4'-hydroxybiphenyi-2-yl)carbamate, and,



treatnment of diseases, disorders, and conditions

sel ected fromthe group as described in claim14. 16.
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bei ng, including treating saPd mamal with an

effective amount of a conmpound of the forrmula (1) as

described in any one of clains 1 to 9, or a

pharmaceutically acceptable salt or sol vate thereof.
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aﬁmaggeﬁqpt'gglg’ acegp}abpnm ) §9|m§q gheegoly éoratgsé nip ér’\e (riy)tment of diseases,
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Tachy ké&ln{é {Jjﬂghat%zty n@tt%ﬁ, n&g%@%é)}é%@,pi ?g:%hila? taRthmb Mtat is a

) El astase in rtors, (s Sl ne . rlotor _
0 agoni Swgrpbe(rtS)aie«Pt%(rgpt grovf CQE‘P'B‘!{‘PrPéfé‘D,p‘C asthma, non-atopic asthma,

allergic asthma, atopic bronchial IgE-mediated asthma, bronchial asthma, essential

asthma, true asthma, intrinsic asthma caused by pathophysiologic disturbances,

extrinsic asthma caused by environmental factors, essential asthma of unknown or

- inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,

25 exercise-induced asthma, allergen induced asthma, cold air induced asthma,

occupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral

infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and
bronchiolytis, '

 chronic or acute bronchoconstriction, chronic bronchitis, small airways obstruction, and

30 emphysema,

e obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic eosinophilic pneumonia, chronic
obstructive pulmonary disease (COPD), COPD that inciudes chronic bronchitis,

35 pulmonary emphysema or dyspnea associated or not associated with COPD, COPD
that is characterized by irreversible, progressive airways obstruction, adult respiratory
distress syndrome (ARDS), exacerbation of airways hyper-reactivity consequent to other
drug therapy and airways disease that is associated with pulmonary hypertension,
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pat hyways such as p38 MAP ki tfase, syk ki nase, or JAK
ki nase inhibitors, (x) Agents that can be classed as
mucol ytics or anti -tussive, (y) Agents which enhance
responses to inhaled corticosteroids, (z) Antibiotics

\{;\lﬂd arbtrén%ﬁl{ at+f vfﬂgtgm' %yﬂéafetuﬁ é c}@atﬁ h&%t lnnﬂaﬂ Qar P FRMSHR is a
Pr ost 4G50 F?’Fcﬁﬂtﬁﬁ@‘d?ﬁ FPY RN ﬁﬁ?ff br%ﬁ*ﬁ' of“') upspgpgotracheal
ant agdmenshitis, afabtidic biDrGtis, ohtaitiat brorchitig, ceoupiR| Boriehitigagley bronchitis,

' nh' biikedtiSus ésdﬂ’)aﬁ’@’&orhcﬂlhé kb‘rdd@cftlﬁe brofBikis BRIk BEcag BNstepBcoccal
12) wherein L is a |eaving

AL
group a gp%agaves'w' Obronah'tﬁZ are as defined in claim1.
19. *A asoapoaiygvof fornula (13) wherein Q and R2 are as

def '-nqgoﬂcmecﬂs@'dﬁ‘wﬂatevler t‘y:?e @tldlo‘éy?‘\é"r Bﬁhdﬂ;@ﬁé‘é@ in %Bmcfal bRRShiectasis
P2 ar jﬂ Ul t ab

cormolil oo BP AP Aot 8P #7sp T 2b R prepeciase

i s Br .sacculated bronch\ectasns fusiform bronchiectasis, capillary bronchiectasis, cystic
bronchiectasis, dry bronchiectasis and follicular bronchiectasis.
15. The use of a compound of the formula (1) as described in any one of claims 1 to 9, or a
pharmaceutically acceptable salt or solvate thereof, for the manufacture of a drug for the
treatment of diseases, disorders, and conditions selected from the group as described in claim
14,
16. A method of treatment of a mammal, including a human being, inciuding treating said
mammal with an effective amount of a compound of the formula (1) as described in any one of
claims 1 to 9, or a pharmaceutically acceptable salt or solvate thereof.
17. Combination of a compound according to any one of claims 1 to 9, or a pharmaceutically
acceptable salt or solvate thereof, with other therapeutic agent(s) selected from:
(a) 5-Lipoxygenase (5-LO) inhibitors or S5-lipoxygenase activating protein (FLAP)
antagonists, ‘
(b) Leukotriene antagonists (LTRASs) including antagonists of LTBq, LTC4, LTDy4, and LTE,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) a4~ and ay-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use. ' .
(e) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors,
(fy Theophyliine, '
(9) Sodium cromoglycate, }
(h) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs),
(i Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase.
(i) Oral and inhaled glucocorticosteroids,
(k) Monoclonal antibodies active against endogenous inflammatory entities,
(I} Anti-tumor necrosis factor (anti-TNF-a) agents,
(m) Adhesion molecule inhibitors including VLA-4 antagonists,
(n) Kinin-B4 - and B, -receptor antagonists,
(o) Immunosuppressive agents,
(p) Inhibitors of matrix metalloproteases (MMPs),
(q) Tachykinin NK;, NK; and NK; receptor antagonists,
(r) Elastase inhibitors,
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(s) Adenosine A2a receptor agonists,

(t) Inhibitors of urokinase,

(u) Compounds that act on dopamine receptors, e.g. D2 agonists,

{v) Modulators of the NFxp pathway, e.g. IKK inhibitors,

{(w) modulators of cytokine signalling pathyways such as p38 MAP kinase, syk kinase, or
JAK kinase inhibitors, '

(x) Agents that can be classed-as mucolytics or anti-tussive,

(y) Agents which enhance responses to inhaled corticosteroids,

(z) Antibiotics and antiviral agents effective against micro-organisms which can colonise the
respiratory tract,

(aa) Prostaglandin antagonists such as DP1, DP2 or CRTH2 antagonists,

(bb) HDAC inhibitors,

(cc) P13 kinase inhibitors,

(dd)p38 inhibitors,

(ee)CXCR2 antagonists.

18. A compound of formula (12)

n_Q_QoJOL

R2

HO
HN 2

" Me
(12)

wherein L is a leaving group and wherein Q and R?are as defined in claim 1,
19.A compound of formula (13)

@* O

HN\ //

R2

(13)
wherein Q and R? are as defined in claim 1, L is a leaving group, and P' and P? are suitable
hydroxyl protecting groups.
20. A compound according to claim 18 or claim 19 wherein L is Br.



