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sel ect ehckdr@Rly, there is a need for alternative compounds active as beta 2 receptor agonists and muscarinic
antagonists, being suitable for the treatment of respiratory diseases, preferably by the inhalation route.
Such compounds would have an appropriate pharmacological profile, for example in term of potency,
pharmacokinetics or duration of action. In addition, as these compounds may be used for the treatment
of chronic diseases, such as asthma or COPD, they would preferably have a low potential for interaction
with co-administered compounds.
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wherein ** and *** represent the attachment points, ** being linked to X;
nis 0or1;
R’ is selected from cyclopentyl, cyclohexyl, phenyl, furanyl and thiophenyl; and,
R’ is selected from phenyl, furanyl and thiophenyl;

or the pharmaceutically acceptable salts thereof, or the pharmaceutically acceptable solvates of said

compounds or salts.

The compounds of formula (1} are B2 adrenergic receptor agonists and muscarinic receptor antagonists that

are particularly useful for the freatment of diseases and/or conditions involving said receptors, by showing

excellent potency, in particular when administered via the inhalation route.

Compounds of formula (1) may be prepared in a variety of ways. The routes below illustrate one such

way of preparing these compounds, in which A, X, Y, n, R'and R? are as previously defined for the

compounds of the formula (1) unless otherwise stated. The skilled person will appreciate that other

routes may be equally as practicable.

(1)

The amine derivative of the formula (1}):
R1

N
OH ¢ /7"< R?
/1\/“ N—N  OH
A SX—Y—(CH,),

may be prepared by reaction of an amine of formula {2):

with a bromide of formula (3):
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protecting groups such as those found in the text book T. W. Greene, Protective Groups in Organic
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The amine of formula (2) may be prepared from the corresponding protected amine of formula (4):

R® >/<—R2
| N*N

N
b TN
R X—Y (CH2) @

where R” and R represent suitable protecting groups such as tert-butoxycarbonyl or together represent
phthalimide.

In a typical procedure, the amine of formula (4) is deprotected using standard methodology for cleaving
nitrogen protecting groups such as those found in the text book T. W. Greene, Protective Groups in

Crganic Synthesis (Wiley-Interscience Publicatian, 1981),

The amine of formula (4) may be prepared by reacting the corresponding amine of formula (5):
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where p and q are independently selected from 1 or 2, with a compound of formula (6):
Ra
|
N
R™ TX-LG

(6)
wherein R* and R® are as previously defined and LG is a suitable leaving group such as bromide or

mesylate

In a typical procedure, the amine of formula (5) is reacted with a compound of farmula (6) in a suitable
solvent (e.g. dimethyl sulphoxide, toluene, N,N-dimethylformamide, propionitrile, acetonitrile, methyl
ethyl ketone), in the presence of a suitable base (e.g. triethylamine, diisopropylethylamine} and
optionally in the presence of a nucleophilic additive {e.g. sodium iodide) at a temperature comprised
between 50°C and 90°C, for 18 to 48 hours.

In addition to their utility for the preparation of the compounds of formula (1), the compounds of formula
(5) may also be used as muscarinic antagonists. In particular they may be useful for the treatment of
diseases which can be alleviated by the modulation of the activity of the muscarinic receptor.

The compounds of formula {6) where LG is bromide may be prepared by reacting the corresponding
amine nucleophiles R?’R°NH with the corresponding dibromide of formula (7):

BreX-Br (7)

In a typical procedure, phthalimide or di-tert-butyl iminodicarboxylate (R°R®NH) is reacted with a suitable
base such as sodium hydride (60% dispersion in oil)}, in a suitable solvent such as NN-
dimethylformamide or tetrahydrofuran, at a temperature comprised between 0°C and room temperature

for up to 1 hour, followed by addition of the dibromide of formula (7), at a temperature comprised
between 0°C and 150°C, for 6-48 hours.

The amines of formula R®R*NH are commercially available.
Compounds of farmula (7) where X is {CHy).- are commercially available.

Compounds of formula (7) where X is of formula:

—(CHZ)Z@(CHZ)Z—

may be prepared as described in Journal of Organic Chemistry, 46(22), 4608-10; 1981.

Alternatively, compounds of formula (6) where R and R toge ther represent phthalimide and X is of

——(GHZ)Z—Q-(CHZ)Z——

1

formula:
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Scheme 1

wherein R® and R® together represent phthalimide.
Compounds of farmula (8) and (9) are commercially available.

Compound of formula {10} may be prepared frorn compounds of formula (8) and (9) by Heck reaction
{process step (i)). Typical conditions comprise reaction of compound (8) with compound (9), tri-o-
tolylphosphine, palladium{ll)acetate and a suitable base such as diisopropylethylamine, in a suitable

solvent such as acetonitrile, at 90°C for 21 hours.

Compound of formula (11) may be prepared from compound of formula (10} by hydrogenation (process
step (ii)). Typical conditions comprise reaction of compound (10) with ammonium formate and 30%
palladium hydroxide on carbon, in suitable solvents such as ethyl acetate and ethanol, at 80°C for 18
hours. Alternative conditions comprise reaction of compound (10} with hydrogen gas and rhodium
tris(triphenylphosphine)chloride, in suitable solvents such as ethyl acetate and ethanol, at 20psi and

room temperature for 24 hours.

Compound of formula (6a) where LG is bromide may be prepared from compound of formula (11) by
bromination {process step (iii)). Typical conditions comprise reaction of compound (11) with

phosphorous tribromidé, in a suitable solvent such as toluene, at reflux for 4 hours.

Compound of formula {6a) where LG is mesylate may be prepared from compound of formula {11) by
mesylation (process step (ili)). Typical conditions comprise reaction of compound (11) with
methanesulfony] chloride, in a suitable solvent such as methylethyl ketone, with a suitable base such as
triethylamine, at 0°C to room temperature for 1-4 hours.

The amines of formula (5) may be prepared from the corresponding protected amines of formula (12):
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In a typical procedure, compounds of formula (13) are reacted with compounds of formula (14) in a
suitable solvent (e.g. N,N-dimethylformamide, propionitrile, acetonitrile, acetone), in the presence of a
suitable base (e.g. potassium carbonate, caesium carbonate, triethylamine, diisopropylethylamine) at a
temperature between 70°C and 150°C, for 5 to 48 hours.

Compounds of formula {13) are commercially available or can be prepared according to methods known

to the skilled person.

In particular, the compounds of formula (13) where R® is tert-butoxycarbonyl, p and ¢ represent 1 or 2, n
is 0 and LG is mesylate are commercially available. The compounds of formula (13) where R°® is tert-
butoxycarbonyl, p and q are 1, nis 1 and LG is mesylate may be prepared as described in U.8. Pat.
Appl. Publ., 2005101586. The compounds of formula (13) where R® is tert-butoxycarbonyl, pis 1, q is 2,
nis 1 and LG is bromide or mesylate are commercially avaitable. Finally, the compounds of formula (13)
where R® is tert-butoxycarbonyl or benzyloxycarbonyl, p and g are 2, nis 1 and LG is bromide are

commercially available

Compounds of formula (14) may be prepared from the corresponding amides of formuta {15):
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For example, the compound of formula (16a}:

{(16a)
is commercially available as (2R)-2-cyclohexyl-2-hydroxy-2-phenylacetic acid.

Alternatively, compounds of formula {14) may be prepared from the corresponding compounds of
formula (17):
R1
- 2
¢ R

Z NN OH

(17
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The preparation of compounds of formula (1) may require the protection of potential reactive
functionality in addition to those methods already described. In such a case, examples of compatible
protecting groups and their particular methods of protection and deprotection are described in “Protecting
Groups in Organic Synthesis” by T.W. Greene and P. Wutz {(Wiley-Interscience Publication, 1981) or
“Protecting groups” by P. J. Kacienski (Georg Thieme Verlag, 1994).

Compounds of formula {1} as well as intermediates for their preparation can be purified and isolated
according to various well-known rmethods, for example crystallisation or chromatography.

Subgroups of compounds of formula {1} containing the following substituents, or combinations of the

following substituents, are preferred:



is commercially avail able as
(2R) - 2- cycl ohexyl- 2- hydr oxy- 2- phenyl acetic acid. Alternatively,

conpounds I (14) may be prepared fromthe corr tel
compounds HRITE (17): VO 2010/ 004517PCT/ 1132000/ 0L HGRN R 8e

typi cal procedure, conpounds of formula (17) are reacted with sodi um
bor ohydrrrékerabli, fais stfotmadd: € sol vent such as ethanol, at reflux, for 3
hours. The conpounds of fornula (17) may be prepared by reacting the
conmpound of forrmula (18): e," NN (18) "h the conpounds of fornula
(19): In a typical procedure, the GEPROMNG of formula (18) is
reacted wth a suitable base such as n-uutjl lithium in a suitable
sol vent such as tetrahydrofuran, at a t'®nper at ure bet ween -78C and
roomtenperature for 1 hour, followed by lddition of a conmpound of
formula (19) in tetrahydrofuran at a tenperature between -78C and
r oom t erfEret UPRIeTeatthe Bagbaend PointiebA tghprriPRadewna s iYEoR! (18) may be
prepared as described in Tetrahedron: Asymretry, 8(9), 1491- 1500;
1997. Coupg ’ r ol . are either comercially avail abl e,
I’léag%( lgLCI-Ef 9 om.oﬁfgwg.

may be prepar ScCri I'n the literature, or by anal ogous

met hods to those described in the lite re. Exanples of rel evant
literature with such infor naﬁ“dﬁ"Hiz)mPde"é“ not linited to:
Tetrahedron Letters, 49(11), 1884-18887—2008; Tetrahedron Letters,
46(44), 7627-7630; 2005 Synthesis, (13), 1970-1978; 2007; Journal of
Organic Chem stry, 55(4), 1286-91; 1990; U.S. 5969159; Tetrahedron

Let t er s,!napetgypd emboriuenssdis (Jblg6: Journal of Chenical Research
Synopses, (9), 280-1; 1984; Synthesis, (3), 242-3; 1991; Journal of

t he Chenmj cal i i ions 2: Physical Organic
Chenistgagﬁwgig%%gé%??ﬁﬁk%%Px%%@?iﬁﬁ%'1989; and Synthetic
Communi cat i ons, 34(23), 4249- 4256; 2004~ The preparation of
conpounds of formula (1) may Te&tkkse @o ofEgkiton of potenti al
reactive functionality in addition to ¥hgse net hods al ready
described. In such a case, exanples of conpatible protecting groups
and their particular nethods of protection and deprotection are
descri batefpiably.pfisptferiwly G oups in Organic Synthesis" by T.W G eene

and P. Witz (W1 ey-Interscience PubIL%ii§§n, 1981) or "Protecting

groups” by P. J. Kocienski (CGeorg Thienme Vetlag, 1994). Conpounds of
formula (1) as well as internedi ates Ror Aheir preparation can be
purified and isol ated according to various well-known nethods, for
exanpl e vdeeit Abnd Saeprgsenbine attactiment egrtaghheinedinlrsriodps of conpounds of
formula (1) containing the follow ng substituents, or conbinations of

the fol l,gung, SUBSHLEHEN, Sondye Preferr ed:

Preferably, R? is phenyl.

Preferably, nis 1.

When R and R? are different, the carbon atom bearing these two substituents can be in the (R) or (S)
configuration. Preferably, the carbon atom bearing R* and R? is in the (R) configuration when R' and R?

are different,

The compounds of formula (1) wherein:

A is of formula:



WD 2010/ 004517PCT/ 182009/ 052986 Preferably, A is of fornula: 0
wherein * represent the attachnment point of Ato the carbon bearing
the hydro ably, Xis (OH)9 or is of fornul a: f@b
preferredxoeo?t%gﬂ(ﬁ%:ﬁ? Xis (0-12)9. In another preferred e dtl%{rdes%bsa
Xis of formula: -(CH2)2 Preferably, Y 4 f formula: **N)*** wherein
**and *** represent the attachnent poi ** peing linked to X
Preferably, Rl is phenyl or cycl ohasgil. erably, R2 is phenyl.
Preferably, nis 1. Wen le and R2 arengi rent, the carbon atom
bearing these two substituents can be in ffhe (R} or (S
configuration. Preferably, the carbon atoth bearing RL and R2 is in

the (R »&%&M Bl WP e R 8 Eorlinf e 2 By, cOMPOUNds of

1s— (CH2)o- or is of formula:

——(CHZ)ZO—(CHZ)Z-—

wherein ** and *** represent the attachment points, ** being linked to X;

Y is of formula:

nis 1;

R'is cyclohexyl or phenyl and R?is phenyl;

or the pharmaceutically acceptable saits thereof, or the pharmaceutically acceptable solvates of said
compounds or salts,

are further preferred.

The following compounds are more preferred:
5-[{1R)-2~({9-[4-{{3-[(R)-cyclohexyl(hydroxy)phenylmethyl]-1H-1,2 4-triazol-1-yl}methyl)piperidin-1-
ylnonyl}amino)-1-hydroxyethyl}-8-hydroxyquinelin-2(1H)-one,
5-[(1R}-2-({9-[4-({3-[(R)-cyclohexyl(hydroxy)phenylmethyl]- 1H-1,2,4-triazal-1-ymethyl)piperidin-1-
yllnonyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2{1H)-one naphthalene-1,5-disulfonate salt,
5-[(1R)-2-{[2-(4-{2-[4-{{3~[(R)-cyclohexy!{hydroxy)phenyimethyl]-1H-1,2,4-triazol-1-y[methyl)piperidin-1-
yllethyliphenyl)ethyllamino}-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one,
5-[(1R)-2-{[2-(4-{2-[4-({3-[(R)-cyclohexyl(hydroxy)phenylmethyl]-1H-1,2,4-triazol-1-ylmethyl }piperidin-1-
yllethyliphenylethyl]lamino}-1-hydroxyethyl]-8-hydroxyquinclin-2(1H)-one  naphthalene-1,5-disulfonate
salt,
5-(1R)-2-{[2-{4-{2-[4-({3-[(R)-cyclohexyl(hydroxy)phenylmethyf}-1H-1,2,4-triazol-1-yl}methyl)piperidin-1-
yllethyliphenyi)ethyllamino}-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one succinate salt,
B-[(1R)-2-{[2-{4-{2-[4-({3-[(R})-cyclohexyl(hydroxy)phenylmethyl]-1H-1,2,4-tfriazol-1-yl}methyl)piperidin-1-
yllethyliphenyl)ethyl]amino}-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one fumarate sait,
5-(1R)-2-({9-[4-({3~[cyclohexyl(hydroxy)phenylmethyl]-1H-1,2 4-triazol-1-yl}methyl)piperidin-1-
ylnohyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one,
8-hydroxy-5-[(1R)-1-hydroxy-2-({9-[4-({3-[hydroxy(diphenylmethyl}- 1H-1,2 4-triazol-1-yl}methyl)piperidin-
1-yllnonyllamino)ethyllquinolin-2{1H)-one, and
8-hydroxy-5-[(1R)-1-hydroxy-2-{[2-{4-{2-[4~({3-[hydroxy{dipheny)methyl}-1H-1,2 4-triazoi-1-
yiimethyl}piperidin-1-yljethyl}phenyl)ethyllamino}ethyl]quineclin-2(1H}-one.

10



WO 2010/ 004517PCT/ 1132009/ 052986 0 wherein * represent the
attachnment point of A to the carbon bearing the hydroxy; X is- (CH2)9-

or is of f%ﬂdﬁ )043190"2)2 (CHZ) 2' Yis Of forrrula ""53 Irﬁf;iﬁowm ﬁ;@d
*** represent

is cycl &1@1&)12-{&@ %@r{?rf(@ﬁad%lei' evdm}awvlmfhwﬂ@ 1%?!%%&%@1'»'96"&“ -1-

accept abfjethgpheg/)éthglaemb)-1-oydrdxpahyiiFesymagyeuholhed(1H)-oae B epérabbdre peadreat es

of said conpounds or salts are further preferred. The foll ow ng
conmpounds_are P

5-[ (1R) %Ktﬁ@l&?*((‘#% 4[({3%)6%%%%%3?69%%%%%2+2r€e&"ﬁ§9k]-yimtwl)ep%'dtnﬁ-

I azol - 1-yiathylipyibgypetpglamoib)at-Aydroxyethyl]-8-hydroxyquinolin-2(1H)-one  naphthalene-1,5-disulfonate

yl ] nonyl = roxyet hy1l1l- 8- hydr oxygui nol i n-2(1H) - one,

5-1(1R) éaﬂﬁ%’-’%@%( R) - cycl ohexyl ( hyd

roxy) phenyl net hy11-1H1, 2, 4-tri azol - 1-yl | met hyl ) pi perid in-1-

yfinonyl H’ranﬁmgticélwrgcdafmabgeeiahy &f] th8 edrybundaxyf darmuia @l )i include theHcidoaidition and base

napht hal

5. F (1R) s%ﬁ% \lere?‘r' %t%%!”% AT u?ig)ér?%%/ltglaé fé))r(meid fhom ?%cg(s \.Slhlcﬁl forrrf non tﬁ?c falti 1EXfmers
2 A-tr i Incysie_the %9 %ﬁg@qrta ep p?%pq o) eﬁy_the bicarbonate/carbonate bisulphate/sulphate, borate,

I

n

y

I et hyl deplagaty pettiaid, | edsyand, - dsvieyal fooxstet Hyrhgrat8, hdbeptabsy (iuconate, glucuronate,
i nol i n-
5-[ (1R) - %% ugr)o %?\at ). ??enz?t?,R hydroc(:: Iog eé'c):(h; H?Ie‘lyg?‘ld(;c))(bﬁmlﬂg?{)ewde he//q_l_cfoﬁﬁhidxde
2 A-tri d%lplorftew |aﬁt§iehy'1"§’]ﬁtleperp?%ﬁ?1 {nalonate, mesylate, methylsulphate naphthylate, 1,5-
yl i et hyljephtesigtic)istioydtd ard-repdyiate, hydoiaieet fiyatp.- Srdister axyieei nedninte? ( Addoate,
one

naphtpﬁ‘l@ép@\gﬁih}d@geqipﬁbgpt\&@l@ﬁfdrogen phosphate, saccharate, stearate, succinate, tartrate, tosylate

and ftrifluoroacetate salts, Suitable base salts are formed from bases which form non-toxic salts.
Examples include the aluminium, arginine, benzathine, calcium, choline, diethylamine, diclamine,
glycine, lysine, magnesium, meglumine, olamine, potassium, sodium, tromethamine and zinc salts.
Hemisalis of acids and bases may also be formed, for example, hemisulphate and hemicalcium salts.
For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties, Selection, and Use”
by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Pharmaceutically acceptable salts of compounds of formula (1) may be prepared by one or more of three

methods:
n by reacting the compound of formula (1) with the desired acid or base;
(ii) by removing an acid- or base-labile protecting group from a suitable precursor of the compound

of formula {1} or by ring-opening a suitable cyclic precursor, for example, a lactone or lactam,
using the desired acid or base; or

(iii) by converting one salt of the compound of formula {1} to another by reaction with an appropriate
acid or base or by means of a suitable ion exchange column.

All three reactions are typically carried out in sclution. The resulting salt may precipitate out and be

collected by filtration or may be recovered by evaporation of the solvent. The degree of ionisation in the

resulting salt may vary from completely ionised to almost non-ionised.

The compounds of the invention may exist in both unsolvated and solvated forms. The term ‘solvate’ is
used herein to describe a molecular complex comprising the compound of the invention or a salt thereof
and a stoichiometric amount of one or more pharmaceutically acceptable solvent molecules, for

example, ethanol. The term ‘hydrate’ is employed when said solvent is water.

Included within the scope of the invention are complexes such as clathrates, drug-host inclusion
complexes wherein, in contrast to the aforementioned solvates, the drug and host are present in

stoichiometric or non-stoichiometric amounts. Also included are complexes of the drug containing two or

11
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group, an r.o vative

ConpoundoBP P T PATPE) S SR 6 8 tsfeee AP OPRPBEE! U BRpe =
ani no devcidigalri heeictrirgatie afn FCiNRL Rase- such gk -tarRtic @eid -dHRIENYI{thwgminsh dihe redwiding
CoNMPouN GhiferdoMefBmitutelha BhriSd By SRERRAAE Iy BRABGraBicR Ry sRIIAbABRY one or
derivat| Vt% otf Ele dlasteregisomers converl\led %3 the corresponding pure enantiomer(s) by means well kniown to

a skilled person.
Chiral compounds of the invention (and chiral precursors thereof} may be cbtained in enantiomerically-

enriched form using chromatography, typically HPLC, on an asymmetric resin with a mobile phase

consisting of a hydrocarbon, typically heptane or hexane, containing from 0 to 50% by volume of
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(v) where the conpound of fornula (1) contains a phenyl noiety, a
phenol derivative thereof (-Ph -4 -PhOH); and (vi) where the conpound

of forrrul %b%loﬁ@ﬁiﬁl ns an am de group a car boxyl ic acp@r/p@f)(;gybgysye
t her eof of for 1 erein Rl and,
R2 are. CPREREOREE EXh 2 G205 BROBTR DRrL S St v Brie vesDe

ar e i nt efathyfaminet Civicentiation o tHemvaradipgy tHeaenriched mixduseit oneri c | sorrerl sm
("tautonerism ) can occur. This can take the form of proton

taut omerjsm.in conpounds of farmula cont i nin for exa

o KTsG o M ey e SBa et Pe o AT e RS Ao e Shiled in
conpoundise shi ete, dorekampe, dBtesocrisirg ofrBrganiy Compodndd’| yws L Riidl (Kileyi NgW &ork,
corrpoundlgg;gy exhibit nore than one type of isonmerism In particular,
the present invention includes the conpounds of formula (1) wherein
the triazole noiety may be present as different regio-isoners.

| ncl udedhed prégent inhentist opdided all nbapraesticdlly | asvapirbleoisotapiealiglabelled compounds of

Ishgi’ 33: f}f@rﬁﬁb 1)33%@;%%%&&&% 2673 r%lacgﬁg% ﬁ@ﬁ?ﬂ%h@gar@%ﬁdtﬁ]u&@r but an
g BB et i ber A Porh s TR Rt o oy Do mtes in

base salresirasherein the counterion is optically active, for exanple,
d-lactate or /-lysine, or racemc, for exarrple d/ tartrate or

d/ - argi vention chni ques, for the ratl on/isol ati.on of
vy P RRAT RO T ‘E?éﬁ?’ﬂ%’g "Bl i oy oBlgn ol selopes of
opt i cal Ihydpganesysh ee il st *Horarbes elchias 16, 5 anh &°Cr aibegeat @ick o5 “Nised N, oxygen,
racemat gue as35 dd ar@recsiahd Mhlv§kn¥s*89, for exanple, chiral high
pressure liqui d chromat ography (HPLC). Alternatively, the racemate

(or a racem c precursor) my be reacted with a suitable optically

acti ve donpiousathpichifyrlatelethpimmourals odfcoblel(1), br exanple, trose aserperhigy e ratiieactive
conpou ndso@:fpef SE W@ |r( éajg GRISAIuPSraf tisdifd @dtbufién Q@cﬁésc Tﬁ@l‘a@ﬁ)%tw@-@otﬁﬁésmmum

or base ,sugh as t arl ¢_ag e resu

i ast or ot SR iy BeScrieABH VB i B BRT R Ry Sind) Yot ease of
fract i onedorporaligt adIrészipmears dideledine or bot h of the di astereoi soners
converted to the corresponding pure enantioner(s) by nmeans mell known

to a skilled pers Chi ral conpounds of the inve nd chiral

or ccur soMELHER BT ey P BOal AP At BRCPTCLT Y UEfae g amages
f or m usiresyitioh fromedreaerapétgholit wabittal foy exdRripE, iroreased asxymwtmlfﬁlfecorrre@oad dosage
with a g 'nr!erﬁer@é%?éﬁ@éﬁb%é Bgeple Radhickingaslieg, typically heptane or
hexane, contal nin romQO to 50% by vol une of

2010/ 004517PCT/ 182009/ 052986 i sopropanol, typically from2%to 20%

and fr orBubstituiod Mitbyosiroh amﬂmgiso@peaabdc&laaffﬁnﬁo aty PNcanlby uafdl 3 Positron Emission
di et hyl a h%&hél@gfep&aﬂfnmb @@osﬁ’étg?écgpt&fgcafpg&yt he enriched

m Xt ure. tere0| soireric congl onerates may be separated by

conventional techniques known to those skilled in the art - see, for
exanpl e,lsdidsicaiycaictendostppynde fof @rigalai(t) ﬁorgemmld'sﬂe foypaied by cdalkéngibnal techniques
(Wley, khﬁw %Ptf\gse S:I(ﬂgtfl )n thJ Qﬁ oP B?ﬁ%@éssé§¥@a?gggmo tﬁ'&sb LH@Q:? bé%)l #n th?r accompanying

phar maceuti ca acce e iso i cal nll)oun S0

formul a % Xi'j“"ﬁ?nég%lpfﬁpéﬁléf’%r“sf?ﬂraé‘ %Qp Wﬁatar'@t%@ﬁ'fyd%t@é?dﬂﬁ 9§ R PRgGichge non-
t he sandatetedneagem prefionsly dotloyath at om ¢ mass or mass nunber different
fromthe atom c mass or mass number which predonm nates in nature.

Exanpl es, of isotopes suitable for inclusion in the come)ounds of the

i nvent i SHAMHEPHGRY FEEPERE SO HY BraEER:S a1 dif Iaeniq | giose WhgHg Hie solvent
such as of &tall2@ramay HeA<StopiThltyrsabptituteds eig HD,Asd 8o de-BBD. oxygen, such
as 150, 110 and 180, and sul phur, such as S. Certain

i sotopi cally-1abell ed compounds of fornul agsél , for exanple, th

i ncor por'&¢i ﬁ@“%?uf“é?dl%af?fw}% “éotﬂlﬁ’pé’harﬁaée% ¥ uPcepaki? u@alténH‘FE?Pf a”d"” the
subst r atppatdirasauienlid ksdepliable sblesiessdf sdid @smpdings oradity aet valteble pbdropeditically active

triti umcorthoungs’]; :lwhicﬂndqe glﬁtgtgg B %h%’ thé‘rgpy é’?’llaepr&bﬂﬁg)!lsc éﬂ‘l rﬁlrnle%uyai%n%rs Eno\.[/hiém%g B2

receptor andfor the muscarinic receptor are involved. In particular, these compounds are useful for the

therapy and prophylaxis of numerous disorders in which agonism of the B2 receptor and antagonism of
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WO 2010/ 004517PCT/ 1112009/ 052986 t he nuscarinic receptor may induce
benefit, in particular the allergic and non-allergic aitways

di seases. @B%ﬁ%gg,,of the invention intended for phar np@ﬁkgzh@)%zdgg;e
e

may be adm ni ster as cr}/stal i ne. or am)wg ous praoducts. r}e%‘fs:}g%{
obt ai nedh® ?‘W%ﬁfﬂp@r may Induge;bgned. inparticyls %?‘@‘Q'Coi}”dﬁ’”'?r‘i?’%ﬂ‘ gees.
such as precipitation, crystallization, freeze drying, spray drying,

or evapqs bl‘!rﬁ:isq:l%Yﬂenﬂven%]rpfn%\‘}@ééefopBhefrrﬂé‘degncfaf E’élurﬁ&}:b{e 95r¥|h|QQreHBza\é Htalline or

used for this purpose dm ni stered al one or in

Conbi natIEPRI OGRS Ty e agfﬁ@?d (S FIRISS SPICRHGS] RERTE] 25 by rpthods
conbi natsuchaswiebipittien, arystatizationtiizere dyiog ssp{aprdndigs, anyvam'aﬁ)nertay;mg)mlcrowave or
t her eof ) .q; élﬁérﬁ:bh%:ng%?%e%éd'f%r%s gfpaspi stered as a fornulation in

associ atl on Wt or ‘nore armaceut i cally accept abl e excipients,

The t er MRREY b Fiftinistpred 6’@%900rﬁb?°€ibﬁ‘afﬂ°8 B ops %/r B aRe CH@P%EF%‘?ftthed?“ﬁ@‘r“’” or
t han t hen cenmpatiod (vi) cod ot hereidthee diugo (br af ey chrobiction theexf) Gererdly, hdyl will be
to al areﬂ%lrﬁﬁ%@és Qﬁnﬁ@gioﬂm Ls%sé.éam Witk 6Re asma;ra%hma%éuawu@gcc@%}%e fcipients.

adm ni stration, exci pi ent on sol F‘/

st abi | i thy® oAy ?‘H@eﬂaﬁu‘r‘séd d‘r-'f%@ %&’%@Wded‘%ﬁ%H@Ut‘ & §pmpound(s) of the
conposi timenonsThetcaliteoffegcipitttavilide bilargr axtenf depomparufadisrs efichtaseheragieliat mode of
i nventi t liel @nd RAME bth PRRATSH .
to thosgéagna{mflg% t?ﬁgfeﬁ{e&g]ret&%&%rﬁ%gﬁg%I{la(r)gﬁég“gm{hn%t hods for tﬁdéel r
preparation may be found, for exanple, in 'Rem ngton's Pharnmaceuti cal
Sci enCeS’hﬁrnk@éhlcﬁddotﬁpoﬂtldn%whbléubl' ittehdeligerCafipanyqundd 86fhe frasent invention and
Corrpoun%et@ds?&?%e‘ir%\’e%@%b&ﬂmﬁgg ret?s@[Eyaa%B}:r@ht% %@sl{ﬂﬂ’e@ln t)fe alp'S%Eh compomtions and

adm nistration may 1 nvolve swall ow n mpound enters

the gastPYME &LtiPeiapreraaiop maérbeb’&‘&?a?‘” 8¥a"§‘lﬁal"i ﬁ@ﬁ‘éflgmadrﬁ“ﬁi"%atc?‘ﬁ‘f’?'oﬁ’?'ences
may be eisi Eitied (Mack Rhblishing beneonpo8id enters the bl ood stream
directly fromthe mouth. Formulations suitable for oral

adm ni stration include solid fornul ati ons such as

cont ai ni 1§ TRAPCIEE St K6 MYsfon Gy ¥ apBiReeres OﬁaB\ﬁe‘hr@‘bégTPﬁEﬁ’ﬁ 'H@V Thvolve
I'i qui d- fswaliedh, sccthaiwss compbtnid-entencithe gartrop b fnaCiteca besiccad) et 81plingodl administration

sol uti onyy He%%%?é’d byl WHid Rhe OMBbGRenBRIRYSoddNdedrh Gitdchl foF @b kRl ONS.
Li quid formulations include suspensions, solutions, 'syrups and

elixirs. Such formul ati ons may be enployed as fillers in soft or hard
capsul esfoandatbypisgitableyfoc @mgd radednistratiar incleds, sélidr foanudatipdse suchadsefaplets, capsules

et hanol coPtQi’nM&théﬁlnﬁé]& %M&O'or p&ﬁo%&Y'lo%&%eQ |(M&L§ng m&hvdd ehbud, Qﬁﬁp- aldé n&ho-
sui tabl e nd o nore enu E”F% 0 e or Isusgen i ng
Sgents. RTHEES OgP RIS TPt D DiERr et By fauSten
reconstitution of a solid, for exanple, froma sachet. The conpounds

of the 'L’Et}b%?o'rr%]atﬁﬁé’ idlug® s@@peHe?{&Q 'sautfoﬂ§tsﬂlp§séﬁdVéaﬂ& Such formulatlons may be
f ast - d|5|n ose, descr.i

N A A T L e T
(2001) . pelyrthyledsl @ycotl psayend gyes madwselwttisagoransudeide oiltand ate wy meesy emuliiging
up fromghenehadi s%,ﬁeﬁdsﬁé) aé{@ntsg D.E.ula/q&ﬁnusatmﬁs A9 836 bE PrdphrelBY anetr)ééangmdoy ota

fromb5 we t %t Yo of dosage form In addition to t
drug, tfﬁ'ch gerg?mﬁsﬁ%ﬁfal n a d| SI nt egrant . Exarrpl es of
di sintegrants include sodium starch glycol ate, sodi um carboxynet hyl

gfl)[sugeﬁamg ncgﬁ, &Jnf!ﬁbictﬂé méMﬁﬁmﬁgﬁg ek | PR Gast! %mr FRLiG%6yr5RdidY8Hge forms
i or bor b e SeEPPHY Bunnet BB in TteptuisEReriie bBh 858 By o and Chen

cel | ul og@Q01st arch, pregel atini sed starch and sodi um al gi nat e.
Cenerally, the disintegrant 15 WD 2010/ 004517PCT/ 182009/ 052986 w I I
0, 0,
conprise froml vvelrﬁht Yot o 25 vvelght % pref er abl rom SS)NEqu% elght%of

to 20 wdiogRPleodasros Ry tRPEEENS By 5 B ey DaamakgEimt pgiols

i npart abhéshayefogquahdré typgallydroan § adijet% fodBOnuaigit i%omf theSinségebben. I adigios to the

i ncl ude i ERRIGRh&AY BRah g disHQRfe. eghaLd & uisPHIRRE indRBL ¥&HRY LSRR glycolate,
sodium carhoxymethyl cellulose, calcium carboxymethyl cellulose, croscarmellose  sodium,
crospovidone, polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted

hydroxypropyl cellulose, starch, pregelatinised starch and sodium alginate. Generally, the disintegrant
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Tabl et bl ends may be conpressed directly or by roller to form
tablets. Tablet blends or portions of blends nmay alternatively be

wet-, dry wo%myg@l,tﬂ gr anul ated, nelt congeal ed, or extrpgRmkh R8s
tablettin

r, tion ris Mo TRLE; e nd
my e CBLRER L HEEEs 145 v By Ao AR G fada 20 pgh  of o B35ge
formul atieron of tablets is discussed in Pharnmaceutical Dosage Forns:
Tablets, Vol. 1, by H Lieberman and L. Lachman (Marcel Dekker, New
York, 1980 Consunabl e oral films for human or veteana%%[ use. are,
typi cal I5ndBisianeeelRly red 4o Mpsr sosEvRaYlesdq 8 tpols I pIRiaR- e 38@%{@@0'"‘18
for ms wmighcrystglinb e celiapsal| eldirs s slgaisn gpalyethpiaoo aghivek | vaturaincind y pyndatid ygums,
conpris Sofvi EWQMBQ& QFGQEIQ{ r{gé'd a;,ta(“c:lﬂ) hyd?oxgrbrjaﬁﬁ E&ﬁ&&%ﬁ%%ﬂﬁmpy%ghﬁgﬁi lose.

a sol vent cl ser, i ser

i o TbRE AR SRR AR doish 85 FHEs (MoBONEIh SEBY O Srage s, ahhydious
f or mul atahothentiay), pentditoly rylith exttohasuone:, fabitt, indeocrystine cellulose, starch and dibasic
2010100431 Eggésjpﬁgtgg,ﬁfoqaﬁggsa The conpound of formula (1) may be
wat er - sol ubl e or insoluble. A water-soluble conpound typically
conprises from1l weight %to 80 weight % nore typically from 20

wei ght  %eblets Sbayveisg hiptidfallp fcomprize saikfadee active egents osush| & swiiypo lands snfée and
corrpr i's g?c%%éaéda %tBQ:%E cﬂ%s%hcclnrbﬁxfaggn Bid WBn prreyemt Csﬂ*‘éc}é akk etag r%gmay

ght Al ternativ e conpound or mu .
rray be |CHmP‘1‘F§f’P6'r% B O visiaht %@ﬂthFéb@ ﬁé‘éa@ant?ﬁ‘é‘y??“l‘q?ﬁ?ﬁ?’ﬁpﬁdve‘g % to
pol ymer negighb® 8 elketteed from nat ural pol ysacchari des, proteins, or
synthetic hydrocolloids and is typically present in the range 0.01 to
99 weight % nore ty Plcall in the range 30 to 80 vvelg ht % O her
possi bi & aPiRtgEsAiSERIrallY; RRIPI A& rigaTtS UGk Y HREESIUE GIGF R CaIcun | SERE 7iRg Stearate,
and f | asodinmerhghiuengte, pneé sixturast ofvegneshad steaaly vathisodilvataung seigletd $ybricants
cool i ng g@g&&&%omﬁr%eﬁr%lnv@ﬁ @eléﬂt%lo%l th/ol ﬁl)efere%m{'olrﬂ @@Ev%rgh(b%lté(g lﬂglght % of
agents, ;anti-foaning agents, surfactants and taste-nmaski ng agents.

Fi | ns i i"%8¥8r dance with the invention are typically prepared by
evaporative drying of thin aqueous filns coated onto a peel able

backi ng CﬁHEQFbgg bleplhgrgm [ncla_&l é’ltt@lﬁ&ﬁ@ cglgl'ﬂgnté rffa@ouqﬁgy &d8sOMEdbrfalives and taste-
tunnel , ica y a combi ned coater dryer, by freeze-drying or
vacuuni ri‘@f‘s Iegh9e85f or mul ati ons for oral adni n| stration may be
fornulated to be i medi ate and/or nodified rel ease. Mdified rel ease

formul at xQHﬁlaﬂy@é\dlétEd&n@EwI lﬂnytggbmut 8453 tdﬂt'gnﬁtﬁln abcﬂM(ﬁﬁQght %B%Bﬁlgbwlght % binder,

targete ease. .
ol a(POHHo) RE TP HRLLOaoThe Pl Ao & HREIED Bedborty!Ouesian %
Pat ent Nisintdgrabhf Gn@teh atidat @Rg weight %oib kbaut $weight Melubrsbidase t echnol ogi es
such as high energy dispersions and osnotic and coated particles are

to be found in Pharpaceutic Techno

Ver . (Do o eSS AICHAT R oIRTH PG B o AL R 6 Febipny of encs
r el ease nay dtesetivelydd wetr, W- ©0 MBE-2&8ulaidh enationwpgraled sorcixirgded befereetablettimg. The
may al S QinRG. A §EFE<§€’prQé LRE b Moaenaﬁrsté}@ m&;p@@cﬁerdaﬁmnodawdoﬂm@%& be
or into an I nternal organ. Sui t abl e nmeans for parentera

admi ni stYRFYH ncl ude i ntravenous, intraarterial, intraperitoneal,
intrathecal, intraventricular, intraurethral, intrasternal,

| Nt T 8CT ARl Abrn o] BTEBRM AT 86 IURHHaARR O R mgé%ﬁsdm]%s\f&ori by H.
parenteral adm nistratio cl udi ng m croneed| e)

i nj ect ored e’ﬁ@@@f“é"f@@@"ﬁ”g?“@rﬁf'gﬁgkeér[ﬂ?wq}ﬁﬁhiésgh t echni ques. Parent er al

formul ations are typically aqueous sol utions which may contain

exci pi ert%)o?ns@%té &= fl§r§5I fgﬁun%ﬁ'bp%?éll'ﬂér@tugas at@'ﬁﬁ: idakf fighib %teﬁgﬁfﬁesor water-sweliable
(prefera from3

iC
oy be. ORGP ab g GHIA et APy SRS (BISR BB VL BPERY giee o
as a dricecpdurdmf ttamble (U edfilinforod1y) pefyoter, enbindetlr,ha aoleut. taatwneectaeh iachlasticiser, a

such as ghatdlfem Béﬁﬁé?,gﬁﬂécfogi@/gnm;iﬁgf agentfd RIs8R&Tt aEbAR cMipoRER SR Bimulation

may perform more than one function.
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Forrmul ations for topical adm nistration may be fornul ated to be
i mmedi ate and/or nodified rel ease. Mdified rel ease fornul ati ons

i ncl ude de\bv@mﬂmmﬁust ai ned- puI sed- controll ed-, tal’ﬁ@i‘/ﬁﬁgmﬁzgsﬁ

progra relea e, ou I nve

D00 AT R e SRR PaBLr R PR b L BB, oo
a dry pcpmeﬁseeéfpmh*ewelamtcfhéo 8%1weahtn%xmeneéypwrawfr@&awe@ht ferio &0 aveighblee picthe
W th | aGbRgs, Leas s@@aleacdfﬂp&@wsﬁmmmsme ﬁéﬂércdr@om&w tRX 88T oBitiorTty$REly up to

nhal or B nun o G pS SahelD aRORTRIR, b B8y P kBt Bl B, fom of

spray, dedipedietlate peaster ably an at oni ser using el ectrohydrodynanics to
produce a fine mst), or nebuliser, with or without the use of a

sui t abl r | ant, such a etrafl eth

T S B R PR o BRG sn Eoe oy i o Ao B R e PRI e P At
conpr i séwédrobillodsifreiss eicaly erasentfirothe exnaerplOé fo Thiiaht e more trnjalhoid dhet rainge. 30 to
The prespufdghed. contai ner, punp, spray, atom zer, or nebuliser

contains a solution or suspension of the conpound(s) of the invention
conprising, for exanple, ethanol, aqueous ethanol, or a suitable

al t er natQtey popeibte ingredints pmclsdmgann-smdiambi | doranty, ftavonmngseratdrii Mgvewe | erdgecers,

of the %ést@tweé‘ £Mii shrﬂﬁl&tﬁ@)ag%ﬁtss%aﬁﬁé“ag@rﬁg &%oﬂ;@ﬁtb Qﬁx@!hd:%%ﬁé%ﬁaﬁents
such as s?(rbltan trjol eate, olelc acid, oligolactic acid. Prior

to use iW<Q9gesn spBWB?m'Bﬁ‘agfﬂ?psé‘H(@?tW?”SF?ﬁﬁ ‘B"f‘ﬁkt?ﬂa e drug pr oduct is
m cronised to a size suitable for delivery by inhalation (typically

| ess 1t hafmz iBces @A witd e SwBRbn Q% t?&é&\l@ﬂr@&r@bﬁ%@cﬁﬁ% Qr%b @Ftﬁn\é@]eous films
2010/ 00451 7PCT/ 1BZ %Zet 03{#986 commi nut 1.0 such

11 g, STALPRP BaeEHHR TS TR & G TRLAE oI § SpPaedEirignglipiaty
f or m narvopained claesdryéri givy pressiying diemugemngsat i on, or spray drying.
Capsul es (nade, for exanple, fromgelatin or

hydr oxy I hyl cel | S, bli st and rerj s for, use

e or Psh (B grpra e pragaaSh gy S B ogred B st M pRsse
t he conpéuliiidd ofelegbre fonmugtidrisorinclude sddldvathl sugaingier pblagk, sodivlas, ftagitais @nd
or st ar Ghogdnéy Besde0r mance nodi fier such as /- leucine, mannitol, or
magnesi um st earate. The | actose may be anhydrous or in the form of

t he nonohydrate, preferably the latter. O her suitable excipients

i ncl ude SWéxttle andlf gl relearedormuratidne $& thesrriiseodf thexiptentianl are figsgrifted drel)S Patent No.

Z ;Jgrmoggrmg 8?51 @E@dll@%ﬁetheﬁ sﬁwbtea@llegsest@éh%tbd?& Juek Hyhgﬁ eRdigy t%pekbﬁﬁs laRd BdMotic
F B 2001 oo YR HBTRSAHR o TREY di POR) e by Verma of o

contai n ¥'f§
actuati dZDOahd he e ol chewdirgigom v adhieve cortiplied aglgase isalsclipdd it §vOLOIGHEY8. A
typi cal forrrul ation may conprise a corrpound of formula (1), propyl ene

glycol, sterile wat et hanol and sqdi u or |

Jo1 vent < TORPERPCARS P Bl LU e SPmBIERS AUy ST b lord g muscts, or
gl ycer olintard igehgletrdanl Snitblgl rpeank forSuardnipd! ewdafnlnaw@n dnclusle ditragenons rittisaiterial,
and | eV%BErh&Hee! CiH’traﬁﬁé@eﬁt ﬁfﬂ%ﬁtﬂctﬁcﬂcmtrgtﬁetﬁl"épqm%rst'efhaprmh%%FﬁBlarﬂtﬂamuscular and

di t d
P R e Rk e o rih s, <R BRba e ems (Al SRR hae)
i nhal ed/ijerteramastd-freedmieators emcinfugion eehpidbes. f or nul at ed to be i mmedi at e

and/or nodified rel ease using, for exanple, PGLA. Mdified rel ease
formul atj o cl ude del ayed-, sustain g uI sed-, contro

tar gt o S O BiECs DPEAle S o e BT R St iR A i
and aer @swbwdratés@ndcbs@agleg agants (peefedabyeto @i phicef fiogn Jto®), éiul, Fdr edme aprdicdtions, they

bli ster Héoﬁlﬁr%tsu@a"blybf)érr@la?éeséseénsiehl@tnohﬂahde'o§é9&hﬁuo£1 bAYd HRbiEd foith ty/bd 68kd in
dosi ng cha n, accordan ention are typically

arrangec?o'f'%“cg‘f{m’masst”@?%'ea R P ale b se e WAt B ni g o £ 6

5000 pg of (conpound nane here), or a salt thereof. The overall daily

dose W e toydphi@afdd o pRRnicha FRBuLRAY Bndkr BErIL Cordfliod) oMk ShhidTBY 1ydBhilisation, may

readily be accomplished using standard pharmaceutical techniques well known to those skilled in the art.
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I nasnuch as it may desirable to adm nister a conbi nation of active
conpounds, for exanple, for the purpose of treating a particular

di sease orwggm;,ﬂmsqﬁ it |s V\Athl n the scope of the prepefipabdeivks On
| east

t hat t ar mac caI ns, one of which
cont ai ns"& SB@%ME&"WP”& f&%&’?’r@e ?f! |Pﬁ%Pé'i'?{"?rbﬂ Pafgeral eotufions Tray be
conveni émtdayecbiy mandmen:édappmprialmefoirowlanocftecanllzwets sushtasbhe ifcorporation of solubility-
co- adm nistlag Lph0f the conpositions. Thus the kit of the invention
conprises two or nore separate pharmaceutical conpositions, at |east
one of which contains a conpound of formula (1) in accordance with

t he i nvdontmubationsindpanedersl doinisgatjpa maty dleyormebiid i girggddtecodposidiiednglease.

such as M’odff'@@t )"é!eQ?er formu}éhéj'@dmgl%é | Riayed. dLMbiRed Hﬁkéd pMﬁﬁed— PAirgeted and
exanpl e of such e fa Ilar bl ister use

packagi r?@"%ﬁ‘m"ffeé’brle@f’%e TE‘éSp%‘lmpé‘é“dér?&”teh‘B"eI“P%mayr E‘e%r??‘t‘a‘%‘? % ﬁé""'i‘c{:\?%‘ﬁ'fsi%dn o
i s part itoxdtrapit Yiqgdiifdr sdsiménistretionagkmamiirggl@ttédndepdi Pogdieg modifish geeebo frthe active
for exanghgoRarBhlelbs sicATorRBEldRt Hofbt BYg bSO éﬁd@po@%%&bl%b‘ﬁc)acud
at different dosage intervals, or for titrating the separate

conposi t?%'n“s?”éﬁ%ﬁp €PS-0ne anot her. To assi st conpl i ance, the kit
typically conprises directions for adm' ni stration and may be provided

with a smecc%baﬂd%mgynehen méoﬂa@@ a%éfeég%ééaﬁmp%%%%@nﬁ%a that is,

admi ni stration to hunan tients, e tot dose of

conpound§ely t%érqn?ﬂ%f’ﬁ?'[yoﬁyﬁ‘%" tf%fﬁf"letéﬂnfsyfo'i g ﬁ%rp?sgn@@u?? @elirrayd[rc@els lotions,
5000ng céeipxmm angpmso biner@uls sdustirgnpankders ndyekasings$, faehisl filins t skint fatwhes, Mefers, implants,
exanpl e sp@r@eé '?lBlreQVl%'ﬂﬁ)éb%s dad h%r&l%@mﬂ@ilpgggrﬁés rrﬁéﬁ‘éhs%%ews@én"@pl% %ﬁmerfs %clude

40ng. The fota ose adm nistered’in single or divi

doses ar?éf"’r"(-éy?"a‘ﬁi T'Hé’a‘pﬁ'izs'IqH'F’a‘??“g'aﬂ'%d}“@?|F%?H°‘atr“§r Ig’VBﬂg‘sPa'ée‘B‘Fe“Fh@yc"' and
typi cal prappiges gyook Refmraiinrenhdites enay b dpepomated -Ises dut egample JdRhemage, 88 (10),
human sk 664 by FHi ha Roieh Wdioref 1dBput 65kg to 70kg. The physician

will readily be able to determ ne doses for subjects whose wei ght

falls outside this range, such as infants and the elderly. For the

avoi dand#heyfmed oudftiopisabbdemiaistation indudsl deliteny Byt slectrbpmeatibh, ionbaphordss, phonophoresis,
refer en%@ﬁnpﬁ@re&%rﬁf‘rﬁé’r@nee@l% helile Y8e ?snéj PRNQRBN MaBbie bl %fé@‘ir{%ﬁfin

Accordi ng to anot her enbodi ment of the present invention,

conpounds of the formula (1), or pharmaceutically accept abI e sal ts

t her eof Famd/aipngpfeatapielearinitstialion mey eptiaimuietes 6 batiresedidte sad/dr modifpd unldsse.
or salt Syeqfdd RleS® 6midBRhsAcRdS HBUyEAL i Qaiic N pANE:- OloBfidd-, targeted and
addi tional therapeutic agents to be co admnistered to a patient to

obt ai n SEHE ?Eﬁﬁearly desired therapeutic end result such as the

t r eat ment of pat hophysi ol ogi cal | y-rel evant di sease processes

i ncl udi Qe cleﬁouﬂﬁg oflthemnbzﬁmoﬁ Qan(dlgo @M&Q&‘ﬁrﬁﬂaﬁll&%p by (nhélatlon typlcaily in the
i nfl ammati on, g}’%) %é élv) ti ssue estructlogeﬁI H%S | gns and q
cyript OB A P UHEIEHISE SLiRe 832 MERRIGET CHHEPE L6 BT MblaEiose, o 3 & i
addi t i orvamnpdriaet EEEle; fa cagreplé, smiraywit ploospreligids ergoem phogphatitchbloeidra a dry
(1), or Bhad MeeMriacah Eé/ro%?%ﬂtf%m £predlifistd Tc&ﬁén?e@fpuﬁﬁﬁdgp% atomiser (preferably an
phar maceut i cal | cce tabl e sol vates of said % z ;

e or AT Ht SRS RGBS 1 PIRced? 1 TUBH- G DBpARBa D or PREo.L b Gyt
and nor euitdheregreldn, cucigsnt, 5 1,¢tdtklIloeetehe ot Bt 1.2 83 Brepiildoiereate. Eblastsanasal
Of ther apgytd &w@%ﬁgy%omﬁ%e%ﬁﬁﬁdﬁt%fvg'aﬁbnt tfé?%xérﬁ‘ﬂlé@hﬂo@é% Ad dabﬁﬁrf ation”

"co-administered” and "iIn combination with", referring

conpounds of fornmula (1) and one or nore other ther apeutl c agents IS

i nt endedhi presesipgd @niindo pemp, spry, at@nizancbrinaipllisrl @oties 4 sdldtionongspension of the
si mul taqg,q né@f“of“tﬁet FRbARA éafnp%l?" fGPHJEHn{E)?et Al GIOWRERS) oPh suitable

formul a t erapeutlc agD S) patient in need of
treatnme te’"ﬁﬂ%ﬁg%‘ﬁ@h IERSHOnERdising. & F’S?W‘Fﬁ‘pé%'%a&e PoihRAdiks: alpﬁ‘t%“a&‘ iar gpheent
dosage fa=nt an ahibedl surfableatsesh aasabivo Mpaendisc adid, sudstigotctiabdid t he sane
tinme to said patient, substantially sinmultaneous adm nistration of

Prior to use in a dry powder or suspension formulation, the drug preduct is micronised to a size suitable

for delivery by inhalation (typically less than 5 microns). This may be achleved by any appropriate
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(a) 5-Lipoxygenase (5-LO inhibitors or 5-1ipoxygenase activating
protein (FLAP) antagonists; (b) Leukotriene antagonists (LTRASs)

i ncl udi ng ‘@atﬂggbm@;s of LTB4 LTC4, LTD4, and LTE4; (cpcthsb@mkigs
receptor antagoni sts

. d
2 adir rBEEROR Tt SN P SORCRCTHTE ALt P RpanRb HEEIEA JYSRpEEaFBy t orm
decongeskeapertitise higl elesfRBEhdnberiatio, er, speygryi@DE3, PDE4 and PDE5S
I nhibitors; (f) Beta 2 receptor agoni sts; (g) nuscarinic M3 receptor

ant agoni st or antl hol i n i c agents; Theoph
o oGO ot el (S SIS 9L Q80 e LIRS, il S8 o
COX- 1 orus©OXard inhaibsi di insifiatol NBAIbBIYrmulatey! tPrcorstatagal mdemmix ef ¢t @mpound of the

ant agoni;gkgicAng shﬂaBl'etBoKmQé:SbaQE sRérOat agbang élar%ﬁ’ Qﬁ$§%€ﬁorﬁqhﬁce%&!aﬂeﬁ@&h as /-
i nhal ed | ucocort.| cost eroi ds; ( Dissoci at ed agoni sts of

corti coi'ttPecBpiiP. CHABRYeSIUT SeRBITo dND RAOSE 3, BriiPRY diout ﬂ/é“ é’&af"ﬁ&t"f the
endogenousohydfdte pretdrantythe Ritet Dihes sutadle Artpientstmbide Hedrogjisofeaotitrse, sorbitol,

(anti -Tl}gﬁ—té})fmgggglg@msg@]d Adhesi on nol ecul e inhibitors including VLA-4
antagoni sts; (qg) Kinin-Bl- and B2 -receptor antagonists; (r)

| mmunosuppr essi ve agents, including inhibitors of the IgE pathway and
cycl ospaysuitahle fabfion folmidatioo fg ued in e tatomisenedigd dlapoptiedgasics Msduce @tfiipe mist

Tachyki Wua@ cbidin £DI4 u&EbdZOMé%f {h@(egr%cf%d BNheRM:St per actuation and the actuation volume
may vary from 1pl to 100pl. A typical formulation may comprise a compound of formula (1}, propylene
glycol, sterile water, ethanol and sodium chloride. Alternative solvents which may be used instead of

propylene giycol include glycerol and polyethylene glycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as saccharin or saccharin
sodium, may be added to those formulations of the invention intended for inhaled/intranasal

administration.

Formulations for inhaled/intranasal administration may be formulated to be immediate and/or modified
release using, for example, PGLA. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release,

In the case of dry powder inhalers and aerosols, the dosage unit is determined by a prefilled capsule,
blister or pocket ar by a system that utilises a gravimetrically fed dosing chamber . Units in accordance
with the invention are typically arranged to administer a metered dose or "puff” containing from 1 to 5000
pg of (compound name here), or a salt thereof. The overall daily dose will typically be in the range 1 g
to 20 mg which may be administered in a single dose or, more usually, as divided doses throughout the
day.

The compounds of formula {1) are particularly suitable for an administration by inhalation, in particular

using a dry powder inhaler.

The compounds of the invention may be administered rectally or vaginally, for example, in the form of a
suppasitory, pessary, ar enema. Cocoa butier is a traditional suppository base, but various alternatives
may be used as appropriate.

Formulations for rectalfvaginal administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release.



(u) Protease inhibitors such as elastase inhibitors; (v) Adenosine
A2a receptor agoni sts and A2b antagoni sts; (w) Inhibitors of

ur oki nase;wbhXhiolgeygreunds that act on dopamn ne recept or SpefiBiRS2988
agoni st s; Modul at ors of the NPx13 pat hway, .such as KK .

ot bi t a6 SR ed BpEn st ep B roreh R AP e gl E sl i form
p38 MAP ckilmpessef a nigrEnijedsaspensidhAk silition dngsotank pticadiasie!, stB@F-Rlioe. QUier ormulations
(aa) Ageliable! RAloc@ANaRE afrhirafRfstRRodTHeRHY binfRer®, bRAbdradade Sie\ye abddtRble gel

Agent s whi ch enhance responses i nhal ed cortjcosteroids; (cc¢)
AT b oS D T arTaseBier Ba: PR JaPREE. TP 0BG & Sgouats o
whi ch cansiotdr epiteses, sind asedpomed arliposomas tA pdiohtty siHbBAS drasbeddinkar miyaérgie)acid,

e

bl ocker SYHPVERYICHIF T QYR ET S &1 NeeFRRYSACPIHAHPIIEIE, for PRy PIp N gum,
Agoni st snegne iotdneratddutohetodriviib o pegplabre, agdmsstienzal{onjuln dhivkiddiSucr rodlations

thronbow%%isoﬁjgIagnvglggb)l‘oiogtgﬁg\l@re(g]‘s_ PA2 synt hesi s apd PGD2 receptors
(DP1 and 2/ CRTH2); (11) N acin; and (m) Adhesion factors including

VLAM | CAM and ELAM
Formulations for ocularfaural administration may be formulated to be immediate and/or modified release.

Maodified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted, or

programmed release,

The compounds of the invention may be combined with soluble macromolecular entities, such as
cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in order to
improve their solubility, dissolution rate, taste-masking, bioavailability and/or stability for use in any of

the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage forms and
administration routes. Both inclusion and non-inclusion complexes may be used. As an alternative to
direct complexation with the drug, the cyclodextrin may be used as an auxifiary additive, i.e. as a carrier,
diluent, or solubiliser. Most commonly used for these purposes are alpha-, beta- and gamma-
cyclodextrins, examples of which may be found in International Patent Applications Nos. WO 91411172,
WO 94/02518 and WO 98/55148.

Inasmuch as it may desirable to administer a combination of active compounds, for example, for the
purpose of freating 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 co-administration of the

compositions.

Thus the kit of the invention comprises two or more separate pharmaceutical compositions, at least one
of which contains a compound of formula (1) in accordance with the invention, and means for separately
retaining said compositions, such as a container, divided bottle, or divided foil packet. An example of

such a kit is the familiar blister pack used for the packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different dosage forms, for example
parenteral, for administering the separate compositions at different dosage intervals, or for titrating the
separate compositions against one ancther. To assist compliance, the kit typically comprises directions
for administration and may be provided with a so-called memory aid.
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According to the present invention, conbination of the conpounds of
formula (1) wth: - H3 antagonists; - Miscarinic M receptor

ant agoni stwo wm10ieEgd7 1 nhi bi tors - glucocorticosteroi ds; per/$I6Hasi8e

A2a rec 0 oni [ f cyto e Si .pat.h S

o ae TR b diurgp VRGAshina e Sty ebS i o oB R ot B AR B O Tty
(LTRAs) in thle rargie OF0amy gdadrag SemfldimgTB‘ZImUEEam theg Mpste Ofadrdmbfr&i@nd?oeexample an
further praedmis eﬂrly é%oﬁlg Qﬁ!yt @qt‘iul%efr&ﬁ QE®Ang | 1B VAN Q’fﬂe 1612104 3dds® MY be

the conp 0 ortlcos

o t§ CuPAPNEIE] i nge a&@&%ﬁ s i B b Pant dage € ek et e voica
ef f ect s rangaglvenhargin.pr edni sone, predni sol one, flunisolide,

triancti nol one acetoni de, becl onet hasone di propi onate, budesoni de,
fluticasone ro i ona ci cl esoni de one. furo o]y

iscar | HEEEPSPORS Al e G 20 GNP B TP SRR BT e AR & B 65 to 70kg. The
i ncl udi rgysiarnpelt terdivlbarble i drteroipie dases &dr sehjeatrawisby wiighs fialld eutsité isrrasieLsveh
sal ts, namRins HHE Ry OXi tropium salts, namely brom de, perenzepine,
and telenzeplne are further preferred. It is to be appreciated that

all references herein to treatnent include curative, palliative and

pr ophy| det ihe avqidzataefidoubl, THereoenspowinds “teatrieot imalide refejentrate curpiive.aiglidtive pnd
to |nte&ﬁﬁ%wy&@he&mgm[12 receptor and chollneLglc muscari ni c

receptors a range t eutic, a ati.o

LS aosC RN i eraper e i PR, Rt i FatPop et pg PR or
132 r ec@ptoacenicaliruscentaig csaltsed@qnmr andfsir aghaimeceiicaliyhgesepiblgg ysobyhtes| ¢f said
manmal s coFﬁB@U’n@g @:rsﬁlts &lrf él'sfotﬂé%%ecﬁés&?ﬁnbﬁlgtﬁnmh Bﬁ@&@‘ﬂb‘i‘e éad?!m&ﬁgl th@i& &k e%& to

to the co nds. o e
t her eof Sﬁfgp"”ﬁﬁeé‘?dn@ce‘aﬁ ‘F%aﬁg I0 Ea'&csc?@gtpgﬁ' ar§ 0 ev' eé"‘y l(S:CaIn& rgs”‘ﬁ 50UN sthe
or sal t dreatingnt (9§ epdthrpphysipiagicelytraferant gfised$es evaresses dindestinger aut @mdhm'ted to (i)

condi ti mchda:owﬂicﬂckh Pﬂ? @.ﬂé’ranét@ﬁ qm; @lerggmd) #sBiie dEdtiﬁlﬁ:ﬂéri ) @glﬁsﬁihﬁ @{(r@;ﬁt&néﬁélﬂh as
vent1.on SO C rn

Lgxggﬁﬁgnéeag?eggrgg P"fa‘.gh '%e S%ﬁsf”d F?Hg POk ore {tlor&aéfglfsrapeug%e %nasbrpaé/ =) so e a comtr)Qund of
t her eof tendironlapliar m@mmaﬂca&y a@e@tpttlatﬂalts ﬁ@re@h@@cgorophasramu@éwpmm@t@bie
or sal t sovied of%%ﬁj dothpbitRis lof 88 NE Hne @F n\gfesﬁﬂ%ﬁlsls q(h&fm HeRsSart. Ak typically, the

conditions sel ected Tpromthe cons stin

010/ 00 TR LPRET TSI ORCHETS SR ASSHH T SULT P NEBPRITG Y or

pat hogerfegissqd hérminptiae teros ' @radadisirationt, Hecradminisiered repe (in serhigicatien with"oreferring to
group CQﬁbSéoﬁ{pbmﬁis of fof%ﬁtﬁé)h 2SR moRIneR tHRRIpSutR ShAHIR s iAbAdRE & Gean, and does

asthnmm, ato 0 E— medi at ed ast hma, bronchi al ast hma,
essenti a{%e ?ﬂqrﬁc'“‘[]ertg%tahl ma, intrinsic asthma caused by

pat hophy5| ol cipuitarttioss ednbcistadien ofexthr scondinaticst hcvmpoaadjs)etﬂfdnryula (1) and therapeutic

envi ronnent al érﬂ@f tgra%atlrﬁﬁ; ﬁl%gél Qfltregmmhm su\:'ﬁ'Wer@ arb Wﬂé‘%&?ﬁgether info a
cause, non- at Opl c asth bronchitic asth :%s senmt ous ast gﬂa to said

exer ci se-i nd§telg d&é‘i"-’r‘?nfﬁrm &hlcgrfﬁf%?’?e? ﬁ@fﬁc"@ﬂp‘%{?t’tﬁ bssntpligitre PR

ast hma, occupaliangnal asthma, infective asthma caused by bacterial,

fungal , prpt %Eﬁ’s?eln ial rsm}ﬁ'lté bud Lt Jhof Qﬁ‘ﬂo?‘]“i’ ifdteh 6f &?nb&ma s) bf’?&hﬂl'a?ﬂtand

ast hma, wheezy | n a ?/ rome_an ronc g}ﬁ
br onchoconst HiSARERi, ag@ﬂ‘ iR 8 PeYsShioneet &f “%artfﬁ‘f”f "‘éﬂeP \R}é%f'scoﬁlﬂg'fer“{fcﬁr? mulated
and errphyserrmpart fnd)sbaiaumthemtocmparatfa klesag® foanywizichr ana jagertht seltmBallp the same time

what ever t yp%?, S %’t\eﬂg%hergupoﬂ‘@‘ra B%&ﬁﬁb‘r‘éhé are rQIezQs@cE Eﬂ sQlHéth{tla@rlhe same time to said

obstructive o anmmatory airways di sease Is a nenber sel ected
fromthe gr Olﬁ’ﬁ“eé‘bn5| sting of chroni c eosi noph| I | c pneunoni a, chronic
obstructi ve pedudnimiaymbhistats cof (UEPBPmbitXIRD cbipdunt@)c biu @@suls T omidCtherapeutic

bronchltls 0 (o)

nso0ci at oo’ wibkTGLpr PERRTY FEET oL toahaR MR 3030EHRbAHClre Mlfuigied apartfrom
progressi ve &P¢h@ls '%%%%P?@@tqoé?ﬁe ferms chhéseﬁﬁheatabwsw@w@@% blé?ﬁ%ﬁaaﬁ‘é with
(ARDS), exacer bigtificant e anter@ySetiidepesach eapdinidliation, eoBepthe Blid toompdriaet are

drug therapy 400 2hf NBYSd, 30RRG: didto iy ARSRGAt ed with pul monary
* sequential administration of such combination of compound(s) of formula (1) and therapeutic
agent(s) to a patient in need of treatment, when such components are formulated together into a
single dosage form which releases said components in a controlled manner whereupon they are
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acute lung injury; and bronchiectasis of whatever type, etiology, or
pat hogenesis, in particular bronchiectasis that is a nenber sel ected

fromthe %85910%?%?55H ng of cylindric bronchiectasis, P fﬂi%)(%}oggs&

bronchi ectasi’s, ftusiform bronchi ectasis, capillary bronchiectasis,
cystic broncKPeeredly.cconseeylively GRERT @etiariioy %ﬁtﬂ“sﬁ%?‘?’ ftdlp ggme and/or different times
bronchi ect asibg saidpatientl | further aspect of the present invention also
rel ates t the. f . or

phar nacevsuhtg f%%?’i‘@‘ ac%ébﬁtggﬁfng%g%w%qﬁﬂg{eesgﬁg%J(jﬁ%%r&% téaf maceutical ly
accept abl e sol vates of said conpounds or salts, for the manufacture

of a dr uWitdhivéampas pPotieg GRt=HbutRGhénts Wictamay BusvB infdandBiatitinSith &t doktbbund(s)

In parti r N '

compoundi T (. pRA G PURB et FIRS! SRk DBt g o) fptabi soates
t her eof CAfRl IMPRYHF REtde tcldp byt e Bepr BeAne IRiAdet es of said compounds
or . }s al t 4a) 5-OipoyhenasmEuitg ahisi@s ofs-Ipogligithst attiviting plofeaaFIEF)an@bortiiss eases
and/ or n : ar i-Ai e rs, in
part i culGh CHHerE ehBAIH Mg RollEh o, IVER L FTO SRR
consequéficeistaming resepisEaitaophivie Relidm Pl Fdirbeiagoniisiti cul arl y

i nt er est@ng,- aRE BeArehocehloP@fonit VEBEBIRdtictdr BErhpatHoRiinelic BasiBToretdhgestant e,

an effect. a nt of un formula (1), or pharmaceutically
accept ag?)ei\'{lg%l"g@ﬁrﬂ&geS?E%%gpgran%%géﬁ’r'ﬁ?:@{ﬁr’usr cally acceptabl e sol vates
of sai d (Qokpeamesrteragsaistt:'s. Mre precisely, the present invention
provi deag)amp@emi&mb AlchptoriaRtagsrst bi MBcHamichpsrhgbms; the treatnent of a p2-

nmedi at e hdjrse Ses .and/or conditions involving the beta 2 and
- 1h) Thed ine .
muscarini‘c re eypf]drs, in a mnml, 24 WO

2010/ 0048 19Ty FePeMFAB52986 i ncl udi ng a human being, in particular

t heddi SERSE8X amﬁ;lt@g brﬁ? AH-deleRf@ dnli S&i88HvaOOX 2 or comgﬂh&ina? (r@mixf),i ?tl )er ing
said ma th an effective nt. . conmpoun ormul a :
s pharnacsey s oeek Pt R T phufls & PRI Blest” O
conpounds ©rel &g inhsled glyeocpyirastafpidhy exanpl es illustrate the preparation
of the ganpestEedabordiddy ditHeoftiddid rebép@dRbadigure 1/ 1: PXRD Pattern of

Exanpl e ﬁa P ognm For .all exanples bel.ow. I he {iol I ow ng
oxperi méfl upaeBg Pee” RGBT BT Mg bR B EE L0 O et oo

(PXRD) (Dhaéntipiomeranecrksis taptotijafl-Fce) asantpat t er n was det erni ned using a

Br uker - AXSaddedion RiRMNERKitors ihaMird VL Alamtgomgier fitted with an
automatléz) .amqe cp?an er, a.theta-theta gonioneter, automatic beam
iR - a5 kg

di vergeﬁ BB RIS 1 detector. The sanpl e was prepared
f or anal(ysingnupgsupprgsiiverpgerih ingludipgvinbititkgeféhaldE patiwvayyand cydogeningiaf er
speci mens)"RHBkors FRitReMSopblkad-aadvpgr e al i gned against a silicon
referen ftcﬁq%larlﬁ% m&eng C|rerr§\yg was o Sat ed whil st being irradi ated
with cogﬁe ARV HRAr Ve 2P AV CRAVETERYYH = 1. 5406 Angstroms) with the
X-ray t utePopescainkibltorstsugdtrc\slgEainhitiees; anal yses were perfornmed with

t he goni@NRIRbsikd iR rd@ploRadeRibt bRUMbaniRgestset for a 0.2 second count
per 0.01(8 F. p over . a two theta range of 2 to 55 PREPARATI ONS
pfihighory

Pr epar at'l’ ﬁfo-k'f?%eycl ohexyl- 2- hydr oxy- 2- phenyl acet am de
( 2R) - 2- GyicConhroppds-that lagipn drpaninepheanriprsa cueh as REcEgehifgr epar ati on 36,

4.87q, . s j ' | wRl th 150nL d
.t bgnyf{% RBARtd Mﬁﬁeﬂ#%?ﬁlh\&ﬁ% dubh 8 RRE@IRsEt hane ( ) an

iim dazol eyﬁ}(, , 2 .8m"ml)) ached in one portjon. After
sti rri ng?f BPIUHD g v 8@?1%‘%”&%'@}“’&% Bk . 8¢ R g1 J”\‘)\‘génase' syk
added and lgbdserBGHR adit-2nued at room tenperature for 18 hours. The

or gani ¢ (L AWGEnWRat caf BAEIAL:ESas MERNEL opbiudikne (50mL), dried over
magnesi Lim Sm"ﬁ{l‘f’a%g’b filtered and 'the solvent renoved in vacuo to

fur ni sh (PHASPTR PRI PSSO iP R comicostroiss

{cc) Antibiotics and antivral agents effective against micro-organisms which can colonise the respiratory
tract;
{dd) HDAC inhibitors;
(ee) CXCR2 antagonists;
{ff) Integrin antagonists;
(gg) Chemokines;
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foamin 92%yield, 4.56g. LRVS: APQ ESI nfz 232 [MHI" 1h1 NVR (400
Mz, CHLOROFORMid) 6 = 0.92 (m 1H), 1.15 (m 5H), 1.76 (m 4H), 2.40

(m 150623@82" Oﬁﬁ?m Pre{?a?gtl(g[{;’ 1), 7.28 (m 1M perfmsfosloBoss

(R) cycl(tmh NVP'(%WWWH@WB Edla@) higokers o1 Erghsliptrading feanngl gENaC) inhibitors;
(2R) - 2- QMCPNWEJstBaHW&ﬁ@X\McIé’m@@Qﬂydtcﬂ@@&rﬁﬁfs de (Preparation 1, 4.497g,
19. 27 sol v d dn N N- di met hyl f or mam de dlnethylaceta
(60nt). FM%ﬁrﬁdﬁm'mm& '90C for 2 hours the solvent was renoved in
vacua ar‘hk) rediterg of %Q%{ﬁyﬂtbﬁésoﬁnﬂfﬁﬁ’z teserisn @1 PO REFCREHYi ve a yel | ow
oi | . Hydmamiagig; daydrate (1.11nl, 22.9mol) was added fol | owed by

gl aci al (%?n tiA%h&?oinga oggﬂ&gd"ﬁé%g{ tygﬁd @%\Niit 90C for 2 hours the

sol vent ‘was renove resrdue partitioned between

et hyl acetate (250mL) and saturated aqueous sodi um bi carbonat e

sol uti omctatBigilo)the PrEnOMBARING cdniir@lion the $61ApduAlLE fortliith e wan-er

magnesi UWSSU! Q,la e, filtered and the solvent renoved in vacua. The
resi due was p % ed by col um chromat ography on silica gel eluting
with et hWUS%Rifé*Fét’t3éeqeét°fW%P@Hs-t he title conpound as a white solid, in
100% yi elp®E44hh%g@rsLRNB ESI mz 256 [MH' NVR (400 Mz,

CHL OROFORME (m 3H), 1.36 (m 2H), 1.70 (m 5H), 2.46 (m
1H, 3.08 E%°)°”‘°°Stei?-ﬁ 7.23 (m 1H), 7.34 (m 2H), 7.65 (m 2H),

8. 00(5, f#&n%iﬂﬁﬁﬁﬁﬁ?ﬁqféwf% excess: 99.3% calculated using a

Chi r al palycdSators@p bydkne i3b&Ning péthﬁNayﬁ)ucalaubsmAmmew&@lnﬁaﬁeame 31%

isopr opy_lg_ oﬁ@ﬁé)%nt E)nlgtsELg% )ru%u%lng %%g s@o@L IfeTLET%(;)‘FL Hjm‘:EOf

desired -enan ton fidesr réd
(S) - enarfts Grker Preesdni ns (i dentl fi ed fromracemate). Preparation 3
tert-butyl 4-({3[(R)-cycl ohexyl (hydr oxy) phenyl net hy11-1H1 2

Tert. ‘Sﬁ%r&a“%L“F%f%@%ﬁ"%ﬁ”"d%dﬁfb o BRI R el S )

was di ssol ved i #Huormti gtg ,—Rgarhcular mhaied glucocortlcostemlds with reduced systemic side
(R) - cycl ohexyl (meteylmalhdmg, Zprédrﬁd'ohazq:lrec@nsysbﬁ@t anisdlidd, Priegediraloh®n adstonide,
5.2g, 20mml ) atge%%ﬁ&thggongO%%?ﬁ%te%mtbﬂ{%&%g Cﬁlftl?%@ﬁé e?r v%nr?;\%g mclesomde (imd

40. 4mmol ). After I'rrn hours the so was reno
in vacua, and t'ﬁ@“?@%’i‘@lﬁ*@aﬁaﬂl ti oned between et hyI acet at e (150rrfL)
and wat er (150nkscariiie My gedabier laapgdnistdr S@peioRicfil agéritetndMBE in particular

magnesi um sul p hﬁ{aﬁ%%ﬁ r{w) ! staﬁg %%m%Qd?{&nﬁe Sﬁgtr\égf% {AIO¥S %%IMC gro}ﬁ%%ugfltr%mﬁn salts,

resi due was pur on si
with ethyl acet w@w@wﬁﬁ@emo@meta@d !Le'efzeqw voI une) to fur ni sh the
title compaumsg patr@dwhite foam in 51%yield, 4.7g (contains 10% of
the other triazole regio-isoner).
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 further below,
because of the essential role which the B2 receptor and muscarinic receplors play in the physiology of all

mammats,

Therefore, a further aspect of the present invention relates to the compounds of formula (1), or
pharmaceutically acceptable salts thereof andfor pharmaceutically acceptable solvates of said
compounds or salts, for use in the treatment of diseases, disorders, and conditions in which the B2
receptor and for muscarinic receptors are involved. More specifically, the present invention also
concerns the compounds of formula (1), or pharmaceutically acceptable salts thereof andfor
pharmaceutically acceptable solvates of said compounds or salts, for use in the treatment of diseases,
disorders, and conditions selected from the group consisting of:
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LRVE: APCI ESI mfz 487 1MrH+MeOHr 111 NVR (400 MHz, METHANOL-d4) 8 =
1.05-1.36 (m 9H), 1.43 (s, 9H), 1.47-1.75 (m 5H), 2.09 (m 1H),

2.38 (m 2H) 408(m4H) 7.17 (m 1H),

7.58 (d, 2 zoﬁ"“ggsw pm WD 2010/ 004517PCT/ o o b Byl

Al ternativel )?Sthf“ﬂé’f twhﬁqeéerdm?pﬁlﬂmymﬁrspw(@ﬁ%ﬁsﬁd'na?ﬁﬂﬁ“@f AT thahds a member
fol | ow ng pr esleslt sm the group consisting of atopic asthma, non-atopic asthma, allergic asthma, atopic

(R)-cycl Ohex){: f{n%a‘? qgé‘-}njemé éﬂﬁmtar Ib%?’n |a[335%(\é'réemt? ﬂﬁgl agtﬁhgpgﬂeata%tﬂﬂa 2i’ntrinsic

3.0g, 11.7mmo dISSO I'n"ace and ter
4- ( br onomret hyFpR Fy@gﬁ@é,qxeparhoefyr,tg@wy‘|d§{l@ba(13e523§rmsmasm%q:aysegld grvironmental
fol |l onwed by ¢gsdird)naseatiflonding oF uRGwn 3. iddpparkdt. cafibd, onSitdplcr Aglignzat brot2kitic

for 5 hours, ?ur‘t%@ﬁ‘&%g{éﬁ%%ﬁ%# e‘Q@rgls% %d&c%glas&\ﬂlaralg@]eﬁ ﬁHE’ EaatsMan t?éhdalr

stirred for & vacua

t he residue mﬁ’l“?thqs Bied otsepaiieh aghms | infedtivg atiemy SoHed bb?ﬁ&t%tféﬁga‘ PTOtozoa'
(50nL). The oFgaai nfécdtiyer noteslegipastahgdincifiehtedstomer whegneisfabtMsyndrome  and
sul phate, fil Fo% (ﬂtgnd t he sol vent renpoved in vacua. 100ng of this

resi due was |sso V&d in acetonitrile c§”€‘§’I5ml) and left to evaporate,

al nost to tr¢hiess, oragcujhitenchasprwrictione igl Piongitisi |snﬁ@geefwax500 struction, and
crystallise. e}ﬂﬂeys@mgai nder of the residue was d| ssol ved in

acetonitrilefJ t\% QSee ed wth the crt/ h@ E rlal obt ai ned .

above. Cryst &PTIUSWEi BATREDEM FHEE fiseBre oF Veer yﬁe’ho ﬁ&a pgnests. in
resul ting solpadicda|dneabsieustivgyorfinflammatonoaintags fﬂemﬁémﬂt fshe rrternwresetegm)cfmmdhe
as a white s@kdufl, cohdistifd %r eh@hidl,codndhBilic lpﬁ’é@aonép%roﬁe?]obéﬂuétné&;ulmonary disease

M+-H+Me0 1
ES oH) | |'|] %%&éﬁﬁt t nc[u%E (ﬁS‘roNgbrTﬁB'“S Q&@gnwm%e%azo %ép(nea aszc;gﬁlated
4.08 (m 4|-|) or mot]a}sc(cmedlw CQP[QG)QP@ thgtHy cha;racmlzgcuby |2rpa1)er5|t$e :p(pg(egswelwpways

ppm Prepar afonﬁhctﬂ)n a(cﬁ)t réétf%kd%h@é%élsé HhAeoms JARDS), exacerbatlon of airways hyper-reactivity
- (pi peridin-4-vl net Yo })th

Tert - butyl 4- ff?feﬁ “cycr Q%Fe(rlaﬂf’ydar”%f(?/'f‘”paﬁser%s asetﬁ vif- Tls—fcf%’ Yty primogary

| - 1-yl | met hy ppegpensiati ne- 1 carboxyl ate (Preparation 3, 5.60g,

é(z) 3”{?' ) dt’j\/agrdﬂ/t&rﬁt%odf%?tebé? t@g\@tﬁnﬁéﬁfb} pé&%e%ﬁﬂ pa'rtl&ul@nt tetchitid $itlis a member
mmol ) adde irrin

solvent was eRBuLET feolekt 5% Blng o R SRR SHiF eiPhoyRah ot i, areorai

di chl or omet h@mcmlt@omyhawwcm aroBpUsbranghitsodry bindiisnintsctivas pehmaatie bronehitis,

sol ution (20Qpdk)ctivd Bendhite 2HphylbYRE oME&pBaRad| BloRshitis @hd Adic@Mronchitis;
magnesi um sul E‘??E’ filtered and the soi)vent renmoved in vacuo to

furnish the & S BHPOEND as a white foam in 92%yield, 4.03g
(cont ai ns 40%wthiatdssrof whatawo lype rdighgy, pspategenesis RVSartiARCIbrda8ieatasis tBATs a

[ MiNar  1F1 Nmn{bépo eMced NEI"'&M% %) o@ns?Stqug 0&- 13 iR@rid rBror%H)ectaSES sacculated
1.38-1.57 (in

2.58(m 2H), g:ne%gcrtﬁmsmgfﬂs;form é@}] |ec§8s,’ ca;ptl_]hia’w( &ﬂonil]_ﬁFQasry fyﬁlggr%%:&ctaysl%gjry
(d, 2H), 8. 3Dbranshieciddls appfullicdribempagdassl y, the title conpound was
pr epar ed accor ding to the foll ow ng procedure:

Tert - but R cl ohexyl (hydr ox he Irret | p1H 1,
-1-yl | sﬁg} If") %?rp% %Pﬁée ?Lres%% %{foe'%(e%rs P AES ﬁh%(é)mpgurﬁlégf }ormu a k
4. 40mm|p)1amsemicails odozemlatiian sdit&)xizaamf (eirmhi)pfandacstutmallyedcceptg;oje owbbiest of said

achi eve Sol4REL LS tgqam%h{% el oflh arane {Pa 22 Thenid 20HTDNd) a8 ahBGshist
added. A‘? (Er st r% ng a © roomC \7\0o WSS??%CT einll1280E)E/FI%JISZ‘E‘QSG ahtdShis
activity. In particular, the present mvenhons concerns the use of the compounds of formula (1), or

pharmaceutically acceptable salts thereof andfor pharmaceutically acceptable solvates of said
compounds or salts, for the manufacture of a drug for the treatment of diseases and/or conditions
involving the beta 2 and muscarinic receptors, in patticular the diseases and/or conditions listed above.

As a consequence, the present invention provides a particularly interesting method to treat a mammal,
including a human being, with an effective amount of a compound of formula {1), or pharmaceutically
acceptable salts thereof and/or pharmaceutically acceptable solvates of said compounds or salts. More
precisely, the present invention provides a particularly interesting method for the treatment of a B2-

mediated diseases andfor conditions involving the beta 2 and muscarinic receptors, in a mammal,
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tenperature for 24 hours the solvent was renoved in vacuo, and the
residue partitioned between dichloromethane (50nm) and saturated

agqueous sqg ‘éﬂ?oﬁ)’oﬁﬁ‘i bonate solution (50nL). The organi CpdBUBLNERSE
separ at ed r| ed over magnesi um sul hate filtered and the so(i vent

removed Ry W’%c%d‘”f“é”ft?.ﬁ”ﬁl dh relfied g th 'zeaﬁeﬁoawragongt'%l bifd| @oye. opqmprising
i n 96% \deintbteridg Said mbRivE: wihRGleff&Ble arh@unB8ata doMibdlanH tof foliUMR), (td ORariveteptically
NETHA‘NOEGSL ab]@ sats%n@/%rs"o‘l @sg d%pnpouqﬂdsstﬁ'sgﬂts‘s7 (m 2H), 1.58-1.81 (m
3H), 2.06 (m ﬁﬂ (m 3.06 (m 2H), 4.06(d,
2H), 7.17 (m 1H), 7.25 (m 2H) , 7 58 (d, 2H) 8.31 (s, 1H) ppm
Pr epar atTihe followiby exaeiptes Blugtyale the preparation of the compounds of formula (1):
{9-14-a3-[ (R) -cycl ohexyl (hvdr oxv) phenyl net hy11-1H 1, 2, 4-tri azol - 1-yl |
nmet hyl | p eridi n-1- vlilnonvllimdod icarbonate 0 0 HO
(R - cyclk | (phenyl)[ 1-(piperidin-4-ylmethyl)-1H1, 2,4-triazol - 3-yl
I met hanigutdPr/ e PpaRatRaGem4f Banp®a 5. 64mol ) and di-tert-butyl
(9- bromononyl )i m dodi carbonate (USO4167167, 2.38g, 5.64nmol) were
di ssolved in acetonitrile (60m) and triethylamne (2.35nl, 16.9mmmovl)
added. ARQIOCOLS; rjng at 50C for 18 hours, the solvent was renoved in
vacua, afall dxempleShaig tHauslofing Sxdeyimeadl douitiohy weratagr aphy on silica
gel eluting with dichloronethane: net hanol: 880 anmonia (98:2:0.2, by
vol une) to furnl sh the t|tIe corrpound as a clear oil, in 60%vyield,

: = dzol e regi o-i soner) LRVS: APCI ESI m z
696 [ M+|‘|The Hdwm-(ré’yogiﬁmn PAEE AN detdimired =ushg 14 BriRer-AKS ,Ltdl . (5 pdwd@8 X-ray

(' 18M0sgachhicke ol Min i urgder® Sl 30 it EBgindld GiomeE. gyt goom
(m 1H) divergsece(si, apdg PSR \@Btef-mde@ﬂ?r Tige snpfenyas gPafsd rier @?'%‘Pyam?ttﬁlhngaoﬂ a
(R) - ( 1- (dwlbdcRgrauridrany BYitonpvte pedintendnoiht. Mak Bydkk ofthindd Werd afighéddg@inst3r glikon

) ( CyCl Oh‘%%l’%k% 8@:‘%’3%' n?ﬁeh%(ejmen v}é@ rgtgégl &9&%&5@%&?&0@@( Qogf)ggr&@»alphm X-rays

-tert
( 914- ({ 3Wf\(eé)‘gtbycl’ 6%@!96?‘8}@) S e Erisy e Rpergted pk 40KY/38mbyr | Bieanalysepgifre
et hyl ) pigegsrmdd With he-gowtboma@niuhhindrincoatindeushosiatset foiPs e Raseadnt @Burd perd).B1g° step
3. 7ol ) I i-chl oronet hane (15ml) and hydrogen
chl ori dewlg\ﬁast ?gf%%q%‘ggt%%é?q?gi/l 15ml, 30mmol ) added. After stirring at
roomtenperature for 5 hours the solvent was renoved in vacuo, the
resi due pHEPARANIONS oned bet ween di chl or onet hane (200nl) and saturated
aqueous Psre %Ir il pl carbonate solution (200nl). The organic |ayer was

separ at over rragne3| um suI phate, filtered and the sol vent
renoved 2iyslphexyiydroee-glenvigeataide i f i ed by col unmm chronat ogr aphy
on silica gel eluting w th d| chI or t hane: net hanol: 880 ammoni a

(97.5:2.5:0.25, by volune) to fur &ltitle conpound as a clear
oil, in 70%yield, 1.299 (contain 0% i
regio-isoner). LRMS: APCI mlz 496 [ M+

{2R)-2-Cyclohexyl-2-hydroxy-2-phenylacetic acid (preparation 36, 4.87g, 20.8mmol) was dissolved in
dichloromethane (150mbL) and carbonyldiimidazole (3.37g, 20.8mmol) added in one portion. After
stirring for 1 hour at room ternperature, 0.880 ammonia (21mL) was added and stirring continued at rcom
temperature for 18 hours. The organic layer was separated, washed with brine (50mL}, dried over
magnesium sulphate, filtered and the solvent removed in vacuo to furnish the fitle compound as a white
foam in 92% vield, 4.569.

LRMS: APCI ESI m/z 232 [M-HI

'H NMR (400 MHz, CHLOROFORM-d) & = 0.92 (m, 1H), 1.15 (m, 5H), 1.76 {m, 4H), 2.40 {m, 1H), 5.38
(br.s, 1H), 6.52 (br.s, 1H), 7.28 (m, 1H), 7.37 (m, 2H), 7.62 (m, 2H) ppm.

Preparation 2
{R)-cyclohexyl(phenyl}1H-1,2.4-triazol-3-yimethanol
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1H NMR (400 MHz, METHANOL-d4) 5 = 1.12 (m 4H), 1.23-1.34 (m 18H),
1.49 (m 6H), 1.64 (m 2H), 1.94 (m 2H), 2.31 (m 2H), 2.63 (m 2H),

2.93 (m %g;mﬁ,mg],ﬁ;m 2, 7.16 (m 1H), 7.25 (m 2H), pdrRBodoftsasgt) -

8.31 (s, reparation 7
8- (benzvl oxV) -54(1R) - 1- { Ft ert - but yLLdi nmet hl@ silvlloxv}-2-({9-14-(f3-
f (R) - cycl ohexyl (hydroxvi N

phenvl met hv11l-1H 1, 2, 4-tri azol - 1-\

o) et hyl I qui nol i n- 2(1FD one
(R -(1-([1-(9-am nononyppi peridin-4
H1,2,4-triazol -3-yl)(cycl ohexyl) pK
350ng 0. 706ny) ,

8- (benz 51 u d| X

out nol S Bng s SR S TR0 YDl Ehdbheh i
hydr oger alintstliermaigs. dnghylacelb (AonY) —Afar esticioartst 96T fan Zaberoier polyast was
(7). Abh&Ved 91 Vdelid B @sud&@@eét@bedmtmguér& (t:mm)&el /6 BlyeWRSoill eyaNEHe hflirate

vacua a e rt| | oro

sat ur at 4 T eoEn S5 Bl Bl i ERelreAts S ?@Uﬂﬁf%‘ﬁéﬂgo%t B2 2 nours

| ayer wdke selyraf a@edem@ed el venre pndrelmh essiduenpgititiqaditbetwen ethir eagtaten (F56rhik and

Sﬁl Ven: s%ﬁm%uédﬁs \éQ&Mﬁ) blcyﬁgnelft@{%IﬂHa@ (%ﬁnL)OU'Flé bigflc RYerGRls WaPhrated, dried over

chromat o 0 utin

Gi il or ReORRT: et A= B G tePrerigutin gecpo, Jog gesiuy ws gyitge by, lymn

t o fur nicklentatgraphyt dresile gploaliiidg agh ethglaedtate ¢ Bigshitie BizMoppaind as 240itgsolid, in

(cont ai N Qida0f opt her triazol e regio-isoner). LRVS: APCI ESI mz 904
ng?é

: “%iperidin-l-vfinonvftanin

(netihy 1H
met hanol (Preparation 6,

[ MFH 1H 200 % THANOL- d46 = 0.07 (s, 3H), 0.37 (s, 3H),

1.17 (st '1'”“’5? 8l (m 4H), 1.52- 1.63 (m 18H), 1.76 (m 6H),
1.92 (m kmrmR (490 MHz( aﬁLmFOW@mmeBZM%H)z BB A, zm(m SHO 2 A6ry, 1)) 3.08
3.18 (Mp3Hiw, 42%%({2 25 (m, BHE 96&(& 23'1 § %pg 6.95(d, 1H),

7.41-7. 8..74 (d,.
1H) ppmE Pé‘é’ﬁ‘&P%H%’f"S?? 3%% G6ig 7 Piﬁé‘éﬁb@?‘b@é%@ 36 ) Sk i
5- 111R) -78%({feptang, 3h%tisop(cdyirmbhgy bt siidwratect yinyiRid{ Reténdiorf firBe 6f(deyired\(R]-artaatiomer
1(Chydr O)Qﬁ)ﬁﬁmﬁxg,yrlat@ﬁfthEE oidfudsid 65 enantlomer 11.31mins (identified from racemate).
triazol -1-yl}nethyl)piperidin-1 | nonyfi am no) et hvl | - 8- hydr oxyoui nol
in-2(1ft-one OHO (-)

8- (benz\Arepawelioh3 [ (1R) - 1-fitert-butyl (di methyl)silyfloxy)-2-({944-({3-

[ ( R) CyQér@ﬁﬁ%ﬁk&h&@%@fdﬁ%x»ﬂhﬁ%&bﬁﬁérﬂbﬂeﬁﬂ 1H 1 24-tr|azo| 1-ylimethyhpiperidine-1-
, 2, trla ol - 1-yl } methyl) piperidin-1-yl]nonyl Ianlno)ethyIJqU|noI|n

-2(1H) paration 7, 230nmg, 0.255mmwl) was dissolved in ethanol
(10m) and pal | adi um hydroxi de P ~%¢ dry basis) on carbon(wet)]
(5nmg) added foll owed by anmo rma (161ny, 2.55mmol). After
stirring at reflux for 1 hour 9e r ti nlxt was filtered
through arbocel * and the sol vent rermved<| vaq he residue was
purified by colum chromatography on siliga~gef~efuting with

di chl or onet hane: net hanol: 880 amoni a (97. 5.1 .25 to 90:10:1, by

volune) to furnish the title conpound as a gl in 87%vyield,
180ny. LRVMB: APCI ESI nmfz 813 [I\/H—I]t 1H NWVR ( MHz, METHANOL-d46 =

Omoo (s, Teé'ﬂégi ? r@%ﬁﬁ thy?bgﬂng ge gﬁx |§é")ée %g D oArpatih &%dis%ﬁygd mzig§wl (62mi)
4. 29 (mang‘.@ cy@o!‘@zyl@hgnyliﬁj 1,2 g-triaz ol(delranH)nol (i?re_ngraQ@ ﬁ); 20pmph) added dollowed
(M 4H) by potéSsifnincarZdriate (8.58¢ 40.8mmbl) AfteB siﬁﬁng(ad 70°THr ‘Fm‘erSQheTQJI\Gnt was removed

sol uti on, 9%.& “and-the Pﬁ[mg%%?rgtﬁ#n%% 'B%\E/gén i te r('fﬁoﬁnﬁ%hﬁ’%ﬁerr 5‘8?%8@ e Blohnic

was added di'I’'sopropy al |m
and tri-lyef UP%/Fﬁﬂﬁf?éeﬁhﬂfﬂ?é‘ Q¥ 'BEQJ?S'&’HGU‘P e, rﬁt%?%? hasolent geerves f’hvacuo The
ni trogencgas vidapasict |b9’&§lumﬁ’@hi’oﬁdtbgk€pr@'&ﬂt£ﬁ:£ gél %Iu?@ wmh@dda@le Aépthnt@:4 to

m xture RS, Sti'ur%ga)etg flﬂn?hgg leocr:omzj‘und éls ﬁﬁ!te%é g{% Iyt g a‘t} ]}%ﬁgﬁtiﬁyﬁéﬁgf the

i{ VO
cool ed and preeci pi ected.
other trlazole regio-isomer).

LRMS: APCI ESI m/z 487 [M+H+MeOH]"
'H NMR (400 MHz, METHANOL-d,) & = 1.05-1.36 (m, 9H), 1.43 (s, 9H), 1.47-1.75 (m, 5H), 2.09 (m, 1H),

2,38 (m, 1H), 2.72 (m, 2H), 4.08 (m, 4H), 7.17 (m. 1H), 7.26 (m, 2H), 7.58 (d, 2H), 8.30 (s, 1H) ppm.
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WO 2010/ 004517PCT/ 1132009/ 052986 O To a stirred solution of

2- {244- (2- Hydr oxy- et hyl ) phenyl kvi nyl } -i soi ndol e- 1, 3-di one

(Preparati in ethanol and ethyl acetate (350

added SO%JEQPFQQ%%Q hydr oxi de on carbon (1.44g) follo %6% (ﬁﬁonlum
formate (21.5g). The reaction was heated to 80C for 4 hours

Addi t i onabrmiivkly add R BMEERY WAS prRParsPidaeting b t|4e41gﬂouaig¢rcaaammi um f or mat e
(21.5g) é&\fc cloﬁexdl?pglera/lq%altl t}%—tr egr elgr%?tﬂano§ érepal}ét%n 2a Og\r gocerrloll. was |sso§v'ed in

The rea rou pad "6
ri nsed wcethneméfmy gind tﬁﬁéutybw@'ﬁmomavl)rp@ﬁmy@df ERTeYlate e@@é@d”!b?r@"g@uraéded

and t he g1iewed by Bgivwhidrsonsel (7 dogvas spabhi hitgnatindat vee norcb BdUks) iR &dNEH Ras
(200m) wedvlﬁt eori t{ 10%% Brﬁrratn?e ae}%ﬁp éjas fok §¥l?r{hg «%%D THE Conﬁtmgas dremoved in

ext racte er | or onmet nane
or gani ¢ veeipea! hhemrdel? |p@félf10@§‘b§¢twﬁﬁns‘tjﬂl>ﬂ)h@tt%€) (S8rd) endevales] (Gl Thermyesis layer

INRRV ?Z(L)'QvaE Qe;ﬂa‘ré{@d e dvbthRnEAP LM teOBteRR aAd fhe \éﬂbén?reﬁ@{réddn va%ué— Qomg & this

0
3. 82- 3. S%SA_%’F W%:?D%ssgl‘?génia‘??b@g”l? 0. 53"12)—3”‘5 "%‘I_Pfﬁvaimf%e (?‘IZ“B?Stdt dﬁ’Pﬁss’ S wpfsh poigtihe
(dd, 2Hyrgsullin@2H Peddn tq crgkstaliBi) Trppﬁmamdetr of hatésidge yas thelvet il acetoitrjio(®aal) and
nmay be peeRanad tr%c&ﬁémng%aiéﬁaltd?ﬁa e@labsal OQstQIﬁééﬁcﬁ%s%llowed to occur over 18 hours

by oo e BT Syl o RIS BY ke Wl YL 0P oo e st iy g% veew

(1200nL)33.4gTo this was added rhodiumtris(triphenyl phosphine)
chl ori degnslApdGEs| hd- A8ttt he mi xt ure hydrogenated at 20psi,

roomtenperature for 24 hour he rea 0 s filte

concent rBRBE (hS VHENETHADLIEAR T8It ChieB I gt Xt 1 df AP (B0 (. 1.
(1000mL)2.38r{oh, pH)sB 22N, RHRY@R (@, PRT. UF(mSiIH), £26 e H), R&E8s kd, aF), Bi30 ks, ¢ )ypph.
acetate. The solvent was renoved in vacuo to yield a |ight brown

solid which was recrystallised fromethyl acetate: heptane (4:1, by

vol une) the title conpound as an off-white crystalline

solid, 16 SE(s] IH2 4~ ) : 2. 80-2.83 (t,

2H), 2.92-3. 00 (t 2H), 3.82-3.8 2H) , 3 87-3. 96 (t, 2H,

7.14-7.22 (2x d, 4H), 7.70-7.7QN€:§>_\H), 7.82-7.84 (dd, 2H) ppm
Preparation 11

2- 1244- ( 2- Br ono- et hyl ) - phenvl | - et hvn- i 88kl ndo

b, 3-dione 0 0 A

sol ution of 2-{244-(2-Hydroxy-ethyl)-phehyl pethyl}isoindol e-1, 3-di one
(Preparation 10, 22.37g) and phosphorus tr brom de (8.20g) in toluene
(500 nL) was refluxed for 4 hours. The %A was allowed to cool to
roomtenperature, diluted with ethyl aceta 00 nmL) and carefully

guenched wi th sodi um bi sul phite/sodi um bi carbonate (1:1) in water

(100 nl)Tert-Ph! or gani4d{3HR)srclabary! (ke wheingtiuWa diFetrigdot- hyfreatinyieiperidine-1-
sodi um Q'aa%HchﬁH?é (Feép‘é%@b#m é%o@a{MHﬁéaﬁNa(sts%lvédnn W@Wﬁ(eﬂﬁii% I-HC |qreth%ﬁj(31ml
over so |um %)daltAtha Igr cOo Fentratee r? \él%’ h Qx[? rev§ulrt| ng . sol i and
(24. 269) WH‘E aah (R PR RO SEERRE YR T NP G R s P {ji’blff‘H‘L
9:1, by theotegidug partitioged betivben @lcmdr@n@hﬂmpdzml)a@ldasamt@ apueeus sooibinchicarbonate

%79348 SBM@#@@%QO%H&%%/ R VA9 50R4R80 dﬂféﬁh R s u[éﬁ@@' filerdd and the

(t, 2H), sol-y(gr_ﬁl_ éen?olz%g rrt aten to Zﬂj_ﬂ'nsgn %"97@ ?6“7%0”E% g a 211%)( (}ogm :g 9%%9/5&? 63)39 &clqj\tams
ppm Pr dpérdibinertridle regio-isomer).

242- (4- {| & B4R ngy@ﬁq@@gédi( hvdroxy) phenyl nethyl | -1H1 2
4-tri aqu

DT et iy PR (407 By YETHRNOLED R 4198 50 i kST (. 200, 1.58-1.81 (. 3K, 200

{m, 1H) 238 (m, 1H), 2.58 (m, 2H), 3.06 (m, 2H), 4.06 (d, 2H), 7.17 (m, 1H), 7.25 (m, 2H), 7.58 {d, 2H),
8.31 (s, TH) ppm.

Alternatively, the title compound was prepared according to the following procedure:

Tert-butyl 4-({3-[(R)-cyclohexyl(hydroxy)phenylmethyl]-1H-1,2 4-triazol-1-yl}methyl)piperidine-1-
carboxylate (Preparation 3a, 2.00g, 4.40mmol) was dissolved in dioxane {11ml) and stirred vigorously to
achieve solubilisation. 4M HCI in dioxane {5.54mL, 22.1mmol) was then added. After stirring at room
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Cycl ohexyl - phenyl - (1- pi peri di n-4-yl met hyl- 1H E1, 2, 41tri azol - 3-y1) - met
hanol ( Preparati on4, 8. 2g, 2.98mmol ),

2-{244-(2 |') phenyl ket hyl }-i soi ndol e- 1, 3-di on n
11, 7.56g @Q%Iﬁf’“ﬁm And t1iethyl amine (13.3m, 95. omolgT: TEHRRRIAE

di ssol vé%i“ﬁef?t‘%é?r heyrs dhe s yas MmoEed & VCH, Ryddbe opdue (9?”@8‘9‘1‘1(98‘?"@9“

t he sol wRRbrowRhaheBOMEhnd BatuRtd @quadsisddien biesticibte spiativh |(5annmedndm@amemfyer

di chl or et hr I ed]( %Qe%neﬂv)er rhl eén@ih guEprfa?eI(zﬁl!Qfgd %n?m%er e 'I'ér?% ve %q;acqlﬁng{msh the

separ at ed; over esl um su

r enoved tilgcampeust agﬁf@'%éﬁsﬁﬁd%@ %é(sytfmjrhﬁgl ed by col urm chr omat ogr aphy
on sili eavgehrelrE mpgeAM[fNAT chl or onet hane net hanol: 880 ammoni a

(98:2: 0,4 Iimre h i.al n,

tert- butamml 4&8 %4 ?19%\66%9 n| s1hjd4t| ﬁn}oa"l%n3 2@ a g(’Elllté:’gr g'ﬁi %43'200
28% yi el(d,ﬂ&&@ ﬂLFWBZ SAkEl 2HES! OﬁrﬂT\ZZ*dBQOP M+I%I]1 ), 717 RVRH. 4SS (orHgH). 7.58 (d, 2H),
METHANOg: 443, 18) pork- 13 (m 3H), 1.22-1.37 (m 5H), 1.43 (m 1H),
1.50-1.74 (m 5H), 1.94 (m 1H), 2.03 (m 2H), 2.38 (m 1H), 2.52 (m
2H), 2.73 (m 2H), 2.90-3.02 (m 4H), 3.86 (t, 2H), 4.08 (d, 2H),
7067_12LB‘§M§-|) 7.25 (m 2H) 758(m 2H) 778(m 4H), 8.32 (s,
1H) ppmpittRbndtih-yelmr; . b ‘ G

to the f llenoI i ng.. rocedure =
Cycl ohe%&—%ﬁeﬁ#ﬁa@f—m‘perl di n-4-yl met hy1-1H11, 2, 4] tri azol -3-yl)-neth

anol (Preparation4, 0.40 .13mmol ) and

2- (244- (2- Brono- et hyl) ny ket hyl }-i soi ndol e- 1, 3-di one (Preparation
11, 0.404qg, 1.13mmol) andfl i sopropyl et hyl a e (0.59m, 3.38mmml)
wer e dissolved in N AftYer stirring at 90C

for 24 hours the rea salovved | o yto room
t enper at ur e. Crystalllsaitlon occured and the resu -o ) was
collected by filtration and dried in vacuo to y|e

conpound as a creamcoloured solid, in 74%yield, Zg LRIVB APCI
ESI nmz 632 [MtH]t 1H NVR (400 MHz, METHANOL- d4) 6 = (m 3H),
1.22-1.37 (m 5H), 1.43 (m 1H), 1.50-1.74 (m 5H), 1 mlH)

2.03 (m 2H), 2.38 (m 1H), 2.52 (m 2H), 2.73 (m 2H) 2.90-3.02 (m

4H), 3. g8)-gyrlohexpfpheay)Dgpipetidinad-himetiylpE-7.2 #trigzah3-AMptharl 2§°r(3rrﬁrati2ﬁ-|) 4, 2.00g,
7.58 (ms, 63;H}nol)7an38 oi- f&bbﬁlﬂ) (9-SordenotiR)imidddicanidRate /NJS(ﬂﬁ 61731'6? vebsy, stdagmol) were
title Codrggawedtrrl]]g%e%nq”ie gﬁrqml’ aR&l rrigtg]y[g‘r%ﬁg Eéjéé?nql’ 1t6%mmoﬁ adé)ed Q\WIGI' sgmng at 50°C for 18

proceduré
2- (442- (purg-tof epteentiwas r@tﬂh\ﬁfirf@vacyemdderzi%e rertifegd] o SRy ChroeRgPrysetlica
( Prepar gfei @[Utlr%5w1tl'2QlcQQ@meﬁﬁneSrﬁéfﬁé?l'oDS%a&nrﬁbrﬁeS odaverh | tg' a&@ﬁgnbtmsnlsﬂ the title

80mL d st
Lo7 Tomiio et & aadenis Bk SRR S it T U S iR S dF Py Hent ed 1o
80C f or LBBI$: ARBEESI Wz E@ﬁllM*”dD4517PCT/ 102009/ 052986 reactl on m xture

wast cool'gdunire(40f fMrandefuNdied,) &€ at1aint 4H)] £24- 8881, 18@s1 Addetm, TeH)t N661.75
m Xt ure

Cyol ot SRmEAT ™ e BT A 242 dlth £0 {125 5420 2y 25 el
anol ( Prigipdr?gt{ino?H)47.58 6. 8idy 8.38 gn.56tmeh) and di i sopropyl et hyl ani ne
(9.79nL, 56.24mmol) and heating was continued for 6 hours, then

all owed to c?ol to roomtenperature. Water (160nm) was added and the
resul ti réé—‘?ﬁ}?—'}—@ stl rred overm ght at roomterrperature The soI id was
col | ect dd)-{iyf[1H(8 pppierginieys i H-th 2 4 diieze cscfl e ny ]
dried in vacua at 4SCfor 8 hours to yield the t|tIe corrpound as a
brown solid in 68%yield, 20.9g9, LRVS: APCI_ESI mz 632 [ MtH]. 1H NMR

(400 MHz, METHANOL-d4), ,@ 11 ( 3 -1 37(m 5H), 1.43 (m
1H), 1.50-1.74 (m 5H) m~1 238(m 1H),
2.52 (m 2H), 2.73 (m 2H) 290302(m 4H) , P3~ , 4.08 (d,
2H), 7.06-7.17 (m 511), 7.25 (m 2H), 758(m< 1) (m 4H),
8.32 (s, 1H) ppm Preparation 13 (R -{1-if
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LRVS: ESI miz 502 [MrH 4 1H NVR (400 MHz, METHANOL-d4) 5 = 1.04-1.75
(m 14H), 1.90-2.08 (m 3H), 2.38 (m 111), 2.54 (m 2H), 2.68 -2.78
(m 4H), %o{o@ ‘1;‘) 2.99 (m 2H), 3.96 (d, 211), 7. 01961;3]2309%%36

4 7.12 2 1
prbepar atDidait-buyl 18-4-({3 R) cyclohe)lzyll)l(hydroxy)phenn}methH?]-1H124trlgzoi 1 yi}methy?plpendm o1

8- ( benzvAjeotyl)imbiodiattonite XPiebdratioh ShaLBY,| A T} yaysl Jissbivgt th aickbrothethbi@e (18m 2nd

?ﬁ Eji gx \];%'5%% (’[‘Ahhogtgﬁﬁlv |etH3i_fttler éZl\ﬁ 1t5rmll 8‘32()81Imo :ﬂ ad ?dr rl:\ger Stli:r)p? at ropré;ltemperatrre far 5
hv1¥| PheﬁVPﬂséﬁW‘VéﬁHWﬁﬂlf@F%’\?F Vo3P Yo meﬁesﬂuﬂq)as Byétion tween dlchloromethane (200ml)

2010/ 004hd ERGBtdd 1328409/ Q8id A Sfcarbondle diatioh | (200enI)C DR oAt 1898 vais eRpdrated, dried

]ErR;) m( 1- [O(Iir Ti%‘?s't”? su!I;%hz?]t% ef tﬁrefj ani;lI the ? Ive Ptr_lrelrr}oved fé:r\lzaguo The rffdue Hgsi j)urn" ied by
1H 1, 2, &olumpa £iemagtogiapiiye v o‘-i*ié‘?(yB?' ¥ nﬁﬂ%aﬁ@l‘OV‘{rFﬁt@@aMﬁamis g, ammonia

g (SZgRS gﬂﬁz.mb)bya@ﬁinﬁj l()b!ﬁﬁizr%/t?@l(fjé) cﬁmpounld als]a cleai oil, |rr]1 ?|0370 yield, 1. |299 (colztalEB 10%

S ty I net hypsi |yl ] oxyl et hy qui nolin-2(1

one (V‘Dféﬁ%? ggafélgug%: 'E?&“QPS 12nmmol ) using the sane nethod as

descri bé{ﬁ{M%AB%'D’ér@@dl‘é 17 to give a white solid, in 40% y| el d, 2.3g.

LRIVB ESH NWIRZ (490 MHzMuBIrHARDINYIRS (403 ivtiar), M2EHANGl; 6lgH)51.29 end) 6R8 1(68,(m, 2H),

2 0 (g2 (o 43 5 » iy %*J%%% iy Ry g By s 750
2.99 (m(mz?-hj)Sa?@ﬂl'(@szH) 5.15 (m 1H), 5.30 (s, 2H), 6.65 (m 1H),
7.06 (m 4H), 7.15 (m 3H), 7.20-7.43 (m 5H), 7.49 (d, 2H), 7.59 (d,
2H) , 8.32, hs_am!l. 8.39 (d,1H) ppm Preparation 15

5- k1R1- 1?‘ di met hynsi | yI I oxy3 2- 112 4 12-14- g
3- llI\/I-C)é;( DIFREIQX) . {text-buixkdimetay wilvtio 0-44-(43-[[R)-cyclohexyl
4-triaz rwe;t H 3 A-Priape iytinSth ferhcﬁt—’ﬂ- 1rio minble Inba2malaehv! | -

8- hvdroxvow nol i n-2( 1H) - one 0 The title conpound was prepared from
8- (benzyl oxy)-54(1R)-1-{[tert- | (di met hyl ) silyl]oxy)-2-{[244-(2-

[4-({3-[ (R -cycl ohexyl (hydroX enyl methyl |l -1H1,2,4-triazol-1-yl}ne
thyl)piperidin-1- yflethyllp pethyljam nol et h I IqU| nol i n-2( 1H) - one
(Preparation 14, 2.30g, 2. Wp@pﬁ\zas described in
preparation 8, to give a "n %I RVS: ESI

adz 819 [ MrH 1H AN g METHANOL-d4) 6 = -0. 28 -0. 04
(s, 3H), 0.77 (s, 22 (m 3H), 1.22-1.51 (Wo<§H
1.51-1.76 (m 511> 111), 2.08 (m 2H), 2.39 (wf »141), 2.57

(m 2H), 2.69 -2.81 (m 5H ¢ 2.84 -2.94 (m 3H), 3.07 (m ), 4.08

(d, 211), 5.13 (m 1H), 6.62 (d, 1H), 6.91 (d, 1H), 6.99- “*11 (m

511), 7. &A1l 9-bRinonchy BitodriBih-42AThethyi- 21,6 dtrig2bl3-yioydénekp) 1H) , pfengethanol

(d, 111),pBm on 6, 350mg, 0.706mg), 8-(benzyloxy)-5-[(1R)-2-bromo-1-{ftert-
butyl(dimethyl)silylJoxylethyllquinclin-2(1H)-one (W(Q200509286, 345mg, 0.708mmol} and sodium
hydrogen carbonate (88.9mg, 1.06mmol} were combined in acetonitrile (7mL}. After stirring at 90°C for
72 hours the solvent was removed in vacuo and residue partitioned between dichloromethane (50ml) and
saturated aqueous sodium bicarbonate solution (50mlL.}. The organic layer was separated, dried over
magnesium sulphate, filtered and the solvent removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia (99:1:0.1 to 95:5:0.5
by volume) to furnish the title compound as a clear glass, in 37% yield, 240mg (contains 10% of other
triazole regio-isomer).
LRMS: APCI ESI m/z 904 [M+H]"
"H NMR (400 MHz, METHANOL-d,) & = 0.07 (s, 3H), 0.37 (s, 3H), 1.17 (5, 9H), 1.37-1.49 (m, 4H), 1.52-
1.63 (m, 18H), 1.76 (m, 6H), 1.92 (m, 2H), 2.20 (m, 2H), 2.60 {m, 2H)}, 2.88 (m, 2H), 3.01 (m, 1H), 3.18
(m, 3H), 4.35 (m, 2H), 5.50 (m, 1H), 5.61 (s, 2H), 6.95 (d, 1H}, 7.41-7.70 (m, 8H), 7.79 (m, 2H), 7.86 (m,
2H), 8.59 (s, 1H), 8.74 (d, 1H) ppm.

Preparation 8
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Preparation 16 1-(pwolidin-1-vinmethvl)-1H1,2,4-triazole WO
2010/ 004517PCT/ 1B2009/ 052986 ON-' Triazole (10g, 144.8mmol) and

pyrrolidi 0(2@9@9517 159. Onmol ) were di ssol ved et hanol (]6%2%@%32986
4

f or mal deh t<))aueous soll ut i on, 12 9ml 159. Ogm)l) was

room t engpesdiat- u}rn%trfvmmeh&nhe.ummvnéﬁhﬁnamluxeawﬁrowlnbaemw«adme n vacua and
the residue partitioned bet \gen di chl oronet hane (150nl) and water

(80nL). The aqueous phase was separated and extracted with additional
di chl oronet hane (80ml). Thw_ ined organic | ayers were washed with
brine (100nl), dried over §ﬁ§hesi um sul phate, filtered and the
solvent renoved in vacua tb firnish th titlﬁ compound as a yel |l ow

oil, in 55%yield, 12. 1H 0 M d) = 1.75 (m
41-0, 2.70 (m 4H), 54 . 2H), 7.94 (s. 1H), 8<fsl(;@yppm
Preparation 17

Cycl ohexyl (phenvl) 11- (py folidin-1-ylmethvll-1H1, 2, 45'ticiazol -5-yline
thanol 1-(pyrrolidin-1-¢l methyl)-1H1,2,4-triazole (Pration 16,
12.0g, 78.84mmol) was di ssol vedin tetrahydrofuran (120nty” and the

sol uti on. (ggﬁy[gg, gq{m?Bﬁﬁertr&u@k&Métthk&yﬁb&gﬁ {3145(‘?4 KA. HESRR %ydr% 7o,

86. 7nmp After warmn toroom

t emper at%?@"”é‘ﬂ’?)’“éﬁl 4t H'@Z‘:Mryf})'TEtH%?pe‘fq’f@ Y'E‘QEW}FWWOHW'@WF@E"\/% 861 ed
t o - 78C (Birgaratichol uLBWY, 0. 255yeicheay [disphieny in) ebidnodrel) (eh6. Saadium  hydroxide
86. 7mol oyt Bydrf bhdd) A r@QFbUﬁ @a@t)]((?zrqai—s)ddé@' %ﬁ%é&r%{’dﬁ&uunﬁ&rﬁ&e Y\f%ﬁ i, @55}191101)

roomterrperature over and sol vent

r enoved A" Va2t e fP"e%ﬁHHr thﬁ‘vé%acb‘%ﬁ‘r ‘{“P‘i“feoW%?jf"Weldhth@P%P"b%‘"@ét%ﬁde"‘e solvent
(200mL) ,remdred dgueans THwsedeepas atnfdd andolu@n extoradyadhywbd Biliet fof leluting with
acetate I j e r

nmagnesi ud(n%% sﬁﬁ%%&%g me% gébngh%ﬂ C{%gég'gﬁvzgﬁ%é ér0<'391r%\*\?e ?O:!]d vg 3 fﬁ[rn'Sh the tile
furni sh CPWEOL{”PﬁFéQE‘WW%1§°%I low oi |, in 100%yi el d, 27 28g 1H
NVR (400.RM3z APCHESDREFERBWEN)*8 = 1.00-1.94 (m 14H), 2.49 (m 1H), 2.71
g;” ‘11::')') 1H%nﬂ§g§)gM§fr§"@|ETﬂAlef§_ cﬁJ‘é 8% (s, 443036 B 319 10 &; 9, {18184 Hm, 28410921
Cvci ohexsﬂl @@h%ﬁ?ﬂ 145 0 285 4mi 214 3 20-(3. Yindt hlhciH). 4.29 (m, 2H), 542 (m, 1H), 6.85 (d,
Cycl ohexy),(miagayik),[7132(Py8 (QlaH§ 78 ImyAHyEBLS2Y s, )it 18:65,(&, 1) pgnk.azol - 5-yl | me

t hanol (Preparation 17, 27.28g, 80.12mmol) was di ssol ved in ethanol
(400nl) and sodi um borohydr| de (3.03g, 80.1mml) added WO

2010/ 004%apaRtigr 9 132009/ 052986 portionwi se. After stirring at reflux

for 3 heupss-thedreaethyipihenabyilyefidoinicle-a@aliont0 room t enperature over
18hrs. The solvent was renoved in yacuo gnd the residue purified by

col unmm chromat ography on sili g el u @ M.t h pentane: et hyl
acetate (3:1 to 0:1, by voluré:;fo:\:,\f R he\tishl e conpound as a
white foam in 79%yield, 16.4g V5. APCI ESI nfz 256 [MH 1H NWR
(400 MHz, CHLOROFORMd) 8 = 0.90-180 (m 10H), 2.46 (m1H), 7.25 (m

1,733 2H), 7.67 2 8.00 (s, 1 m
H) To (am soluw)on of 2(4-(-brr]<]>mopll'—1|t)anyl)ethanol ((48.3g)|_|)in pgcetonitrile (480 mlL) was added

diisopropylethylamine (46.8g), N-vinylphthalimide (43.7g) and tri-o-tolylphosphine (7.31g)and the
mixture was purged with nitrogen gas three times. Palladium acetate (2.7g) was added and the mixture
was stired at 90°C for 21hr under nitrogen. The reaction was cooled and the precipitated product
collected by filtration. The resulting solid was re-dissolved in dichloromethane and ethyl acetate and
filtered through silica gel. The filtrate was concentrated in vacuo to give the title compound, 24g.

'H NMR (400MHz, CDCl3) & = 2.81-2.84 (t, 2H), 3.82-3.90 (t, 2H), 7.23-7.26 (d, 2H) 7.32-7.36 (d, 1H),
7.40-7.43 (d, 2H}, 7.61-7.64 (d, 1H), 7.66-7.78 {(d, 2H), 7.86-7.88 (d, 2H) ppm.

Preparation 10
2-{2-[4-(2-Hydroxy-ethyh-phenyl]-ethyl}-iscindole-1,3-dione
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Preparation 19 Tea-butyl-44{3-f
cycl ohexvl1( hydroxy) phenvinethvll-1H1 2

4-triazol -3; | | pi perl di ne-1-carboxyl ate Thetit
was prepar\ég)ﬁprnﬁggﬁl ohexyl (phenyl) 1H1, 2, 4-tri azol - rr"e aﬁ’lé?bqﬁ

(Preparation 18, 500nyg, 1. 94mm|) and te utyI
4- (br ononet hyl ) pi peri di ne- 1- y| aye ng, 33mmol ) using the
sane nethod as described in /-.' ion 3,°to |\f§”| a clear oil, in

47%yi el d, 415ny. LRVB: APC {z 381 [ M+H] JH NVR (400 Mz,
METHANOL-d4) 8 = 1.05-1.45 (m 9H)Q 1.43 (s, 9H), 1.52 (m 2H). 1.67

(m 3H) ,70% éﬂﬁec(mun&rl‘&fz ~[§% Bgro%ﬁlth phégw( %gl}*?éﬁ‘)ndolé’ﬂ %&;o@ Préd‘a'}anong 10g) in

20" eI B ATE e e G B ce A 0 g} oo B ioor 1,419
4-tri azdbllo@ed by reptrivaiivol float@H@ )t T cenjpoures heated o 392G éat 4 has. Additional

E ?Ir ;Z grt 'Eadﬂ:n{ﬁyéroki@é/ &4 @H?l?c?ﬁ | ﬁi@f‘%cﬁﬁ%@hﬁﬁ% lsby avgéz;_% Igdd%d 4fid the reaction was
0. 900mTRAR PG ok RelRe ruBIRIE S A0St B IoHSIDS B AoGR 8 G wit
gi ve a ohaf@noloitie sojvent %S/aeynoeécmnd@z@drged prEivEe aAPOe réE8lingWizite 3718 Vaviphitiioned
1H NNR (b@%emhlo%&hﬁmqe 9 (%mgl'i'l'?élsaq(@ausge‘%v wés s%%ar&tegl%ncﬁ BXtracted
( m 2H) wﬂﬂ %Lﬁéer(cécmmlg)tha«?e i?sx %Grﬂﬂ“)llﬁ%e comblggd %r%még{em w;er%g g‘&so%%su!p%atéfnd
( s 1H) tppsviveRrepered i \@nudtt give WO HR€A PO @Sk ARCT MbBL808/908208 6

-tert -y { 4@5@? cgtf)cﬁ % —QP@X)! b% ﬂy?ﬂ)oﬂi Bl '&y%q?_, 3.82-3.86 (t, 2H), 3.87-3.96 (i, 2H),

et hyll-1H 1, 2, er|
Yr | nony |4 Fdar & 40 Bddt @ (dd @b}—lf’@?ﬂ%ﬁ h PPN

Alternatively, the fitle compound may be prepared according to the following procedure:

2-{2-[4-(2-hydroxy-ethyl)phenyl]-vinyl}-iscindole-1,3-dione {Preparation 9, 62.0g, 211.37mmol} was
dissolved in ethyl acetate (1200mL). To this was added rhodium tris(triphenylphosphine) chloride, (12.7g,
13.7mmol) and the mixture hydrogenated at 20psi, room temperature for 24 hours. The reaction was
filtered and concentrated in vacuo, The residue was dissolved in ethyl acetate (1000mL) and passed
through a pad of silica gel, washing with ethyl acetate. The solvent was removed in vacuo to yield a light
brown solid which was recrystallised from ethyl acetatetheptane (4:1, by volume) to yield the title
compound as an off-white crystalline solid, in 85% vield, 53g,

'H NMR (400MHz, CDCls) § = 2.80-2.83 (¢, 2H), 2.92-3.00 {t, 2H), 3.82-3.86 (t, 2H), 3.87-3.96 {t, 2H),
714-7.22 (2x d, 4H), 7.70-7.72 {dd, 2H), 7.82-7.84 {dd, 2H) ppm.

Preparation 11
2-{2-[4-(2-Bromo-ethyl )-phenyl]-ethyl}-isoindole-1,3-dione

04/—_®—\‘
N Br

(0]
A solution of 2-{2-[4-(2-Hydroxy-ethyl}-phenyl}-ethyl}-isoindole-1,3-dione (Preparation 10, 22.37g) and
phosphorus tribromide {8.20g) in toluene (500 ml) was refluxed for 4 hours. The mixture was allowed to

cool to room temperature, diluted with ethyl acetate (300 ml) and carefully quenched with sodium
bisulphite/sodium bicarbonate (1:1) in water (100 mL). The organic layer was separated and washed with
further sodium bisulphitefsodium bicarbonate (1:1) in water (100 mL}), dried over sodium sulphate and
concentrated in vacuo. The resulting solid (24.26g) was triturated with heptane:tert-butyl methyl
ether (100 mL; 9:1, by volume) to give the title compound as a pale green solid, 17.94g.
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O The title conpound was prepared from
cycl ohexyl (phenyO[ 1- (pi peridi n-4-ylmethyl)-1H1, 2, 4-tri azol - 3-
yl i met han ( aration 20, 300ng, O0.846mmvp1l) and di-t =hut v
(9-bronqn§rl'{>9l ToRREIT. Car bonat o (USO4167167, 357n, 0.84%%%5%5%936
t he sameHMdm@0MEz, dd¥dy) BI5et03-A0p e 2PT-818 §, 2H)03.§3-3.69 &, At B.E88-B 84k 2H).
i n_61% yi@loas GR0ME), 7k8WEs (HPH), B8.7.08 e GRG pMH 1EI NVR (400 Mz,
METHANOL-c/4) 6 = 1.14 (m 4H),” 1.23 - 1.37 (m 18H) 1.46-1.60 (m
24H) 1.68 (m 2H) 1.96 (m 2H) 2.33 (m 2H) 2.95(m 2H) 3.55 (m 2H)
4.07 (mPrepeatign 5 (m 1H) 7.26 (m 2H) 7.58 (m 2H) 8.31 (s, 1H) ppm
Pr epar ataom-244-({3-{(R)-cyclohexyl(hydroxyphenylmethyll-1H-1.2 4-triazol-1-ylimethylpiperidin-1-
(141. 1-( 't onon I)1 i.g)erl di1 A methyl I -1IH 1,2, 4-triazol-3-vl)(cy
cl ohexyl MO FRRE ¢ | e conpound was prepared from

i

di-tert-butyl {944-({3-[cycl ohexyl (hydr oxy)phenyl

met hyl ] - 1H1, 2, 4-tri azol - 1-§I | met pi M di = IInony'rn'dodicarbo
, O usi t heNs @o as
0g a clear oil &i syrel d, 230ng.

nate (Preparation 2 Of

descri bed in prepar

LRVE: APCI niz 496 [ M H NVR (400 MHz, METHANCL.d&) 6 = 1.12 (m

4H), 1.22-1.39 (m 18H), 39-1.58 (m 6H), 1.64 (AC2), 1.94 (iii,
2H), 2.31 (m 2H), 2.65 (m 2H), 2.93 (m 2H), 4.062H), 7.16 (m
1H), 7.25 (m 2H), 7.58 (d, 2H), 8.31 (s, 1H ppm Preparation 23

8- ( benZKdg)%@?{%%@:&%h&é?%eiiﬁEé]ﬁ-#gﬁ%%%%%:é,%lrigﬁq—g-w))n%{hlaXoll | Opté bl 944 ({gy,

-1cyclo L . .

4-t 11 az AeETIRhet-Ryir BBisEpieyR-ehenyi-phghiseindolert hépre (Rypppraiiangd) 7-AGg @ 1 fypmol)
one Wana SHEGW RS 1 73X/ 9530 it Sifdalved inGicdtbr@trilei( 1 J0@nl)C GufgprQatifitiElg Vs °C for 48
prepare . . . .

(1511 (B &M svsm e e & e 51 s P pdiofepcggromgtane 200m)
y1) ( cyclasfeRier penainy MieeraaifolRYS Pite eraiteco Ariepover magagsiurp SBDITg, fitsipriand the
8- ( benzysbp&yt fertovbd BRkcd- Diicodidilk-was purified by column chromatography on silica gel eluting with

(v0o510d5ErPBRG Rubh gt diion SoRb crld) Bl o bl e e ees
pr epar atif §r-brty! meihitpiper ta fustishditle egmpoundasdeay pliF i 2886¥igid, 3.49.
LRMS: APCI ESI m/z 632 [M+H]"
'H NMR (400 MHz, METHANOL-d,) 8 = 1.13 (m, 3H), 1.22-1.37 (m, 5H), 1.43 (m, 1H), 1.50-1.74 (m,
5H), 1.94 (m, TH), 2.03 (m, 2H), 2.38 (m, 1H), 2.52 (M, 2H), 2.73 (m, 2H), 2.90-3.02 (m, 4H), 3.86 (t,
2H), 4.08 (d, 2H), 7.06-7.17 (m, 5H), 7.25 (m, 2H), 7.58 (m, 2H), 7.78 (m, 4H), 8.32 (s, 1H) ppm.

Alternatively, the title compound may be prepared according to the following procedure:
Cyclohexyl-phenyl-{ 1-piperidin-4-ylmethyl-1H-[1,2,4]triazol-3-yl}-methanol  (Preparation 4, 0.40g,
1.13mmoal) and 2-{2-[4-(2-Bromo-ethyl)-phenyl]-ethyl}-isoindole-1,3-dione  (Preparation 11, 0.404g,
1.13mmol) and diisopropylethylamine {0.59ml, 3.38mmol) were dissolved in methyl ethyl ketone (8mL).
After stirring at 90°C for 24 hours the reaction was allowed to cool slowly to room temperature.
Crystallisation occured and the resulting solid was collected by filtration and dried in vacuo to yield the
title compound as a cream coloured solid, in 74% vyield, 0.532g.

LRMS: APCI ES! m/z 632 [M+H]"

"H NMR (400 MHz, METHANOL-d,) 3 = 1.13 (m, 3H), 1.22-1.37 (m, 5H), 1.43 (m, 1H), 1.50-1.74 (m,
5H), 1.94 {m, 1H), 2.03 (m, 2H), 2.38 (m, 1H}, 2.52 (m, 2H), 2.73 (m, 2H), 2.90-3.02 {m, 4H), 3.86 (t,
2H), 4.08 (d, 2H), 7.06-7.17 (m, 5H), 7.25 (m, 2H), 7.58 (m, 2H), 7.78 (m, 4H), 8.32 {s, 1H) ppm.

Alternatively, the title compound was also prepared according {o the following procedure:

Methanesulfonic acid 2-{4-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethyl]-phenyl}-ethyl ester (Preparation
35, 20.00g, 53.56mmol) was dissolved in acetonitrile (80mL) and stirred at room temperature. Sodium
jodide (16.06g, 107.12mmol) was added portionwise and the resulting slurry heated to 80°C for 18h. The
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LRVS: APCl nmiz 904 [WHY 'H NVR (400 MHz, METHANOL-d4) 6 = 0.07 (s,

3H), 0.37 (s, 3H), 1.15 (s, 9H), 1.32-1.65(m 22H), 1.76 (m 6H),

1.92 (m . 2.20 (m 2H), 2.58 (m 2H), 2.86 (m 2H),_3.01 1H) ,
3.19 (m 3 ,””i’f“ﬁg’lfm 2H), 5.52 (m 1H), 5.61 (s, 2H), ‘f’-&%"%?”ﬁo,
7. 4- 7. 69edchign Bbure Ras7oofedity SORHNA fUrti@s a¢etnittip(§0n8.) 3@s @dded1 Fy thi@miiire was
(d, 1H) REdB oy RRRALRERRN-pgkridina bRy L1t Biaddb Y -fridthana! (Preparation 4, 15.87g,
Irgg;;] %llh) IS?lP I Iﬁé\é 2124 r%ﬁéet%jﬁqea@%ﬁ%gg .2€4Xn'¥r!o€)h€}{1g heating was continued for 6 hours,
Yl } net hyhenpilipeed i apolltoybdnm tamypletabumd. rYdgtert (W§ORLE way ddidsdyartd uhe cisilting2g/dr) stiged

ne Héanht derosaNBRAPSSuNR S P sERANEA cdl®BA by fitration and washed with_acetonitrile
_8- ( benz%%x(%%l)-, ‘T—_l"{eL %a’e@ in ]\'/ééljota?ﬁg"bt%grté/ Lo (rjsl tg%[e%ytl‘n ﬁtﬂel %In'lpg&(rpé}a-s%- tgng\;\?r{ £0£llla gn{gé%
[ cycl oheseld, ehgadr oxy) phenyl net hyl | - 1H 1, 2, 4-tri azol - 1-yl | net hyl ) pi per

di n- 1-y|,_h|ﬂ,@r:1x!:¢|aég'1mp)@tzl'pml,|]uqui nol i n2(1H) - one (Preparation 23, 60ng,

0. 066 t hod i bed | tion 8,

i ve . croulR b e VIR bR Pl e Eae oS R ikt bR (.
NVR ( 40GHWHz94 (WETHNIROB-(0bd 2H)52.:38 Om,061)( 352 Gl)2H), . BB(m( 8H), 219P;3.02. (64K 3.86 (,
9H), 1. 2H), o 7B 2. .22
(" ar) 2y 408RE A7 064 i 2o (R oLy s 216 TR RS A8 PR 2
(m 2H), 5.47 (m 1H), 6.87 (d, 1H), 7.19 (d, 1H), 7.42 (m 2H), 7.53
(m 2H) Préha8Bof1d 2H), 8.58 (s, 1H), 8.70 (d, 1H) ppm Preparation 25

Benzyl (R).1-[(1-{2-J4-(2-aminoethybphenyllethylipiperidin-d-ylmethyll-1H-1,2 4-triazol-3- _ o
4- ({3- Thydr oxv II heny[ Ynethyl T-TH 1,2, 4-tr1azol - I-viT nethvnpi peridin

e- 1-ear E 04517PCT1182009/ 052986 Benzyl
4- (br ononet hyl ) pi peri di ne- 1- car boxyl at e@g;\mmml ) was dissolved in
(T

di net hyl f or mam de (40nl) and N
di phenyl - (1H0, 2, 4] tri azo@;@ﬁr/;ano '¥T\ hed . Asymmetry,
8(9), 1491-1500; 1997; 385G, 13.65mmml) addZﬁy ot Toted by potassi um

carbonate (3.69g, 26.7mmol). After stirring at 7€ for 18 hours the
sol vent was renoved in vacuo, and the residue pa i oned between
ethyl acetate (150nml) and water (150nL). The organi€ | ayer was

separated, dried over magnesium sul phate, filtered and the sol vent
r enoved A4 BdttB3E)-evslchey khyeieeyehenyweibdhio R d-tipgoll-shfietherisridio 1t n
81% yi elyothyipRghyctis) NNRsor@i00- 1 [gtdr)-dichih GReN=CRIvh dp, 847, 4.38kdmal) @8 kWBpended in

S5H), 1. 45? -a%?{ﬁo{fgﬂ%“,d%g)’ﬁi‘g? é?no&\%rat%?m&réi%)QBn(IL%hIdg%Héféer%ﬁrggé gprefﬁxw)fdr 2 hours,

Zj' gﬁezwtmeﬂeeqﬁpwﬁ EROlee 40 (Romeempargture g ,tf@engcgnit@tafﬁlectsd by filkigtion garcbwashed with
ethanol (200ml). The filkrate was concentrated in vacuo to furnish the title compound as a white solid, in
81% yield, 2.57g.
LRMS: ESI m/z 502 [M+H]"
'H NMR (400 MHz, METHANOL-d,) & = 1.04-1.75 (m, 14H), 1.90-2.08 (m, 3H), 2.38 (m, 1H), 2.54 (m,
2H), 2.68 - 2.78 (m, 4H}, 2.84 (m, 2H), 2.99 {m, 2H), 3.96 (d, 2H), 7.09-7.17 (m, 4H), 7.12 (m, 1H), 7.25
(m, 2H}, 7.58 (m, 2H), 8.31 (s, 1H) ppm.

Preparation 14
8-(benzyloxy)-5-[( 1R)-1-{[tert-butyl{dimethyDsilylloxy}-2-{{2-(4-{2-[4-({3-[{R)-cyclohexyl
{hydroxy)phenylmethyl]-1H-1,2.4-triazol-1-ymethylpipetidin-1-yl]ethyllphenylethyl]

aminolethy]quinolin-2(1H)-one
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Benzyl 4-(13-[hydroxy(d iphenyfinmethyl]-1H1, 2
4-triazol-1-yfinmethyl)piperidine-1-carboxylate (Preparation 25, 5.2g,

16. 78mmol ) i | ved in ethanol (300ml) and ammoni ,’t g)
and pal | ad‘fvé\ﬁlﬁw&a‘?ﬁzi de [20wt. % dry basis) on carbon(we U}qa}. ’P%’q@g“‘-’”g‘g
added. After stirring at refl or 1 hour the reaction m xture was

cooled to room tenperature and.fi tere ugll anbace. The_sol vent
was renmoved in vacuo and the rc€S| Voned etweﬁn

di chl or onet hane (500mL) a - erN i The aqueo&s\ a S
separated and then basifif i th aqueous sodi um hydr o')kh > solution
(2N, 200nml) and e § th. di chl or onet hane (500mL). §S organic
| ayer was then drﬁ?\; r gn|S| um sul phate, filtered & t he

sol vent renoved i acuo e crude material was recrystallised from

acetonitrile to furnish the witle conpound as a white solid, in 51%

y| el d2 :1%9??18 1H N%&%&Q?R%iﬁ%ﬁ%%{g%- ~ |noeﬁ1y§;8\ éyﬁ%th%ﬁpen& in-4-yl nﬁ%thyl}-

7 28 7. AR-(d-trinaaHp-ypisyalohPrdphandimebanc (PreBrative i 3,-25tox$.12 mmol) and 8-(benzyloxy)-
{344 l({l%[tw-wdrbt@m&ﬁ{[tgmmy@mtmma@q& ﬂqg!%,uﬁmltntz ﬁ%)@g_er /1 VW%O@J/M%&S Pi P£sog,
i di n- onvf.ti.nm dodica

NOH Nor AL B8RS moRE t fop et BRI 2 BV E Ao Gt Vi, 236,
di pheny|RM ESW?B@H 'yl met hyl )-1H 1, 2, 4-tri azol - 3-yl ] net hanol
(Pr gpgr aﬂlngum ; 0 Naazogx%mgwé@mm Y.2nd agimb@n ts, BHS, 07695, BHO MO0 (hn, 14H),
i m dodi ¢ on e n
as descr W 5&53&% %g;g" 2;{.4&2%?@79 (”brgggrz) 73%%4 @hgaé&%@%ﬁ ?&d(d
1.7g. LRlvBSN?(@I THBI5.301 (s, 2.16.53AK1HLH.QAMR, FUDE. 165K, SHOHT SROFDRM GH). B4,

1.18-1. 3% 79 (d. ,3§b4]; &) 49 (s, 18H), 1.57 (m 4H), 1.94
(m 3H), %7 g( hH)a { H‘ 3QMH)pE}n§ 54 (m 2H), 4.00 (m 2H)
7.22-7.48 (m 10H) 7 99 (s 1H) ppm Preparation 28

(1-{_11-(£9§®rﬂtiﬁlmiﬁ)_nvl Ypi peridin-4-yllnmethyft-1H1, 2
4-t ri az gyHgvdidicHupieme@omiinBreL-(2-(4- N (BN Reyclohexylthydroxy)  phenylimethyil-1H-

1.2 4-triazol-1-ylymethyDpiperidin-1-yliethyl}phenyDethyllaminolethyl]-8-hydroxyguinelin-2(1H)-one

T N
c?s'\m J_Q_F D—W@Ng/@

HO ] Q
HN

O

The title compound was prepared from 8-(benzyloxy)-5-[( 1R)-1-{[tert-butyl(dimethyl)silylJoxy}-2-{[2-{4~{2-
[4-({3-[{R)-cyclohexylhydroxy)phenylmethyl]-1H-1,2 4-triazol-1-yl}methypiperidin-1-
ylethyi}phenylethyllamino}ethyllquinolin-2(1H)-one (Preparation 14, 2.30g, 2.81mmol)_using the same
method as described in preparation 8, to give a yellow solid, in 91% yield, 2.10g.

LRMS: ESI m/z 819 [M+H]"

'H NMR (400 MHz, METHANOL-d;) 3 = -0.28 (s, 3H), -0.04 (s, 3H), 0.77 (s, 9H), 1.02-1.22 (m, 3H),
1.22-1.51 {m, 6H), 1.51-1.76 (m, 5H), 1.85 (m, 1H), 2.08 (m, 2H), 2.39 (m, 1H)}, 2.57 (m, 2H), 2.69 - 2.81
{m, 5H), 2.84 - 2.94 (m, 3H), 3.07 {m, 2H), 4.08 (d, 2H), 5.13 (m, 1H), 6.62 {d, 1H), 6.91 (d, 1H), 6.99-
7.11 {m, 5H), 7.16 {m, 1H), 7.25 (m, 2H), 7.59 (d, 2H), 8.32 (s, 1H), 8.38 (d, 1H) ppm.

Preparation 16
1-(pyrrolidin-1-vimethy)-1H-1,2 4 -triazole
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\--=N HIN ..., ., - .. A Cee --,"..N
{944- ({3- [hydroxy(d| phenyOnet hyl ] - 1H-1 2 4- tr| azol - [1- yftrret hyI)p| peri
di n-1-yfi y.f dodi car bonat e (Prepar ation 27, 1.7¢g ?

was di ssoln\g’g&og'(%éﬂ% (30nl) and hydrogen chlori de in e?ﬂ@lﬁ &Z%me
30ml, 60mmmol) added. After stirring at rogmtenperature for 18 hours
the solvent was renoved in vacua, and tH\é_r_lpm due partitioned between
di chl or onet hane (200nl) and saturat agyeous sodi um bi car bonat e

sol ution (200ml). The organic | ayern separated, dried over

magnesi um sul phate, filtered and the solvent renoved in vacua. The

resi due Wamlep(t0gf i1édbrioyolL ehdi pyrratitine ittt dyg raporymah weid diswivge | etrahelt (6org)) and
wi th di ghhpig EW{:\ JUE: 5&%895‘0@%@%%%0( %;Qddledt thg’gtlr%q)ggtrefﬂy for4h0urs

vol une) tofurnlshthetlt e conpoun white solid 0%
By T AR D SR PO BT s 1o PRy, The e Wad e i cpiyand
7H), 1. 98 (eadusSpdritioRed2Bstwearn dBhlproni2zth@de (159mIP kHd w@eQ80ril)t , Tha hyeods Pthse was

(m 2H) seZarthd ;nd‘o’gxt(a@ed Waddﬁor%ﬁdﬂ:ﬁoro%le_ﬁ\arﬁ mlﬁ’rﬁﬁ%%h%'o nlc layers were
8- (benzyl oxv) - 5- §| Hé?'ﬂl}f ert-butvl (dinethvl)silvlloxvl-2- r% X

-1 hydr o%ﬂ?@ﬁ‘? @ﬁ\/' iedlcpr_eﬁ_mggrﬁsmm sulphate, filtered and the so]vent r oved in vgsuo to
t ri azol -firigh thegitdadmppinpessiadietiovdeilyihI5a%1yisld, 8d2gnol et hyl | qui nolin-2(1H) -0

P
(1 ([ 1- (BN ol e oRoPeAR R o ) 204 40505 207 45, 1 e
henyOTet1FTbﬁ?J1'(Preparat|on28 710ngy, 1.45mmol) and
8- (benzyl oxy)-5-[ (1R) - 2-brono- 1-{[tert-butyl (di nethyl)silyfloxy}ethyl

] qui noIF;r a:[,lggjpne (W200509286, 708ng, 1.45mmol) were dissolved in
di chl orm‘r%ha‘n‘e—wnﬁ) and di net hyl sul phoxi de (|100p1) and

di i sopr GpiFResxy hapMDHe(pyrotidinr i wimediyRdH- 1% 4-Wazokbyiipethancl n 3 seal ed
vessel at 95C for 48 hours the sol vent juas rermved in vacuo. The

resi due was purified by colum chronaﬁog aphy on silica gel eluting
wi t h di chl or onet hane: net hanol: 8 @D: 10: 1, by volune) to

in 38%yield, 500ng. LRVES:

APCI mz 898 [M+H Preraration 3
5-1(1R)-1-{ftert-butvl (di net th I silvl 9- 14- (f 3-f hvdr oxv(di ph

envpnet 1yII-1I—I—124tr|azoI - vO_met hvnpi perid _ _
i n- 1- vI | eytakgRilryd iy Hr Lgi-hiaeple dwaﬂrﬁfmﬁl i1%- 32-99) {pfenmolmapNfigolyere i
title caspousiuansg1Zomepatethefsolibdn cooled to -78°C. n-Butyl lithium (2.5M in hexanes, 34.7ml,

8- f b 5 nz ydﬁ%ﬁd)@vag (h%ﬁ)adéed{cﬂ'gpﬁﬁsg optHrSM ll'l(l r%' 'X?t&.%!rr):ﬁb loy rl:cln? é\(r}pe%tu('e{ %d[sﬂrnggli%r 1

r oxy( di grEnYORECHRR Pixtyig wasxcogled tg B¢} andl ¢ polvHen I8 pyclohpeiirhamamethangng ¢ 1,39,
| } am no)sstrimpcd)) ig tetapldichra( BbDneidePuepaisatifenwathingso Osm tethpBatira@ie) 18 hr,

arass. QIR el o S RER oo P g, U e b el o
I\/ETHANO_aC@tQWQ) ), (yweggguegus g]qfe sgpagge(dsandg,qebextraf g9owi ethsgﬁ):etatg (@62q0ng)2 The
(m  18H)comBindSorfdmic I)rs wete Biied(aVer n2ddhesiidn Sifph6td) filtkidl andthé Sol(dmt refbved, in vacuo

5195 (e dbdgiobloffBund Hay By okl &3 (m 20 o2 (m

M), 8.17 (m 1H), 8.50
(m " 1H) 'HPR (400 MHz, GHLOROFORM-d) 8 = 1.00-1.94 (m, 14H), 249 (m 1H), 2.71 (m, 4H), 5.08 (s, 2H),

7.19 (m, 1H), 7.30 (m, 2H), 7.72 (m, 2H), 8.00 (s, 1H) ppm.

Preparation 18

Cyclohexyl(phenyNiH-1.2 4-triazol-3-yimethanol
Né\N

v

N

OH
H

Cyclohexyl(phenyD[1-(pyrrolidin-1-ylmethyl})-1H-1,2 4-triazol-5-yllmethanol  (Preparation 17, 27.28g,
80.12mmol) was dissolved in ethanol (400ml) and sodium borohydride (3.03g, 80.1mmoal} added
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Preparation 31 242444244-(f hvd roxy(d
i phenyl ) met hy11l-1H 1, 2, 4-triazol - 1-vl | met hvi |l pi peridi n-1-vllethyl}phe

nvfl et hyl | l e-1, 3(2H)-dione WO

2010/ 00451 ‘%E@fﬁ%f%%og/ 052986 The title conpound was pFePEPRHPPSM

di pheny Irpriofyise évfterdstirring -ay reist foy B)hoais-the geadion waa Zeill toogl| tp riestnhiempkrature aver
( Pr epar ah@NTé&olvdrt 338 rendveB MVBELe Al Ghe residue purified by column chromatography on silica

(P opar 1 SHa 7 SetE =15 s 5 T 55 CREMELECTHER ReuiasoBEYe Ppage

i n prepdeat, |Ir0?9°/1326!d ti64gi ve a white solid, in 71%yield, 1.00g. LRVE:
ESI m z |6Ri&: hMHHEs| 43 MWRu400 Mz, METHANOL-d4) 5 = 1.24-2.03 m

258 R e A rBorgis 22 961 680 Sty Z%ﬁaﬂwﬂk%ﬂ% 115,728 (ot

2H) 7. FB7((m 2:2HD.00 (8, B9 ppe, 1H) ppm Preparatl on 32

| 1-[ (1- (241- (2- am noet hvOphenvl | et hvl | pi peridin-4-v1l)nmethyll-1H1 2
4-triazoal - 3- vO(d| phenyl | met hanol H2N The titl e conpound was prepar ed
from 2- [EeeRerglients 4. (13- hydr oxy(di phenyOnethyl [ - 1H 1, 2, 4-tri azol -

yl } met hylledtpiitgied-{{&Hcpeldhexl (hetrdxy Inhetyeney) @ A 4-triddd!-i-gkrh el ﬁt@)_b_@er]b;r@{ﬂid)bog[me

ne (Preparation 31, 1.0g, 1.59mmol) using the same nethod as

described in preparation 13, to give a col ss oil, in 75%yvyield,
790ny. LRVS: ESI mz 497 [ MtH 1H NWMR (400 &2, METHANOL-d4) 5 = 1. 37
(m 2K 1.58 (m 2H) 193 (m 1H 205(rn 2Ho2. 54 (m 2H) 2.73 (m
4H 2.83 (m 2H) 3.02 (m 2H 4.0 13 4H) 7.26 (m 6H)
7.33 (m 4H), 8.38 (s, 1H ppm Rrep ra .
8- (benzvl oxy)-5-1( 1R1-1-{fterio (di met hvl) stTyl | oxv}-2-{12-(442-1
4- (f3-[ hvdroxv(di phenvl) met hyl | -
1,2,4-triazol -1-vlinmethvll pi (ﬂl n-1-vllethvl}phenvllethvll-am nol et
th I uui nol i n-2(1ft-one WO ZOJQ\O/ 004517PCT/ 1112009/ 052986 _
The title compound was prepared from cyclohexyl(phenyl}1H-1,2,4-triazol-3-ylmethanol (Preparation 18,
500mg, 1.94mmol) and tert-butyl 4-(bromomethy!)piperidine-i-carboxylate (649mg, 2.33mmal} using the
same method as described in preparation 3, to give a clear oil, in 47% vield, 415mg.
LRMS: APCI ESI m/z 381 [M+H]"
'H NMR (400 MHz, METHANOL-d,) § = 1.05-1.45 (m, 9H), 1.43 (s, 9H), 1.52 (m, 2H), 1.67 {m, 3H), 2.09
{m, 1H), 2.38 (m, 1H), 2.72 (m, 2H), 4.08 (m, 4H), 7.17 {m, 1H), 7.26 (m, 2H), 7.58 (d, 2H), 8.30 (s, 1H)
ppm.

Preparation 20

Cyclohexyl(phenyDi1-(piperidin-4-ylimethy-1H-1.2 4-triazol-3-yilmethanol

N OH

N R
(=
HN

The title compound was prepared from tert-butyl 4-({3-[cyclohexyl(hydroxy)phenylmethyl]-1H-1,2,4~
triazol-1-yl}methyl)piperidine-1-carboxylate (FPreparation 19, 450mg, 0.990mmcol} using the same method
as described in preparation 4 to give a clear oil, in 31% yield, 320mg.

LRMS: APCI ESI m/z 378 [M+Na]"

H NMR (400 MHz, METHANCL-dy) & = 1.04-1.35 (m, 9H), 1.39-1.55 (m, 2H), 1.59-1.75 (m, 3H),
2.03(m, 1H}, 2.38 (m, 1H), 2.5 (m, 2H), 3.01 (m, 2H), 4.05 (d, 2H), 7.15 (m, 1H), 7.27 (m, 2H), 7.58 (d,
2H}), 8.31 (s, 1H) ppm.

Preparation 21
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O CH,) c#5), The title conpound was prepared from
(1-[(1-{2-[4-(2-am noet hyl ) phenyl | et hyl | pi peridin-4-yl)nmethyl]-1H1L 2

4-triazol n\gg%hi?whgpenya net hanol (Preparation 32, 59?”ch/?3ng£9}&6

and 8- (be (1R) - 2-
o 112 Wil mefind)-piperidin- -

(W)2005/ 19rrrm|) usi ng the sarrerret hod as descrl bed in
preparation 7 to give a white solid, in 67%yvyield, 740ng. LRMS: ESI

mz 903 [ MtH] 1H NWR (400 MHz, I\/ETHANC]_-d4) = -0.28 :
(s, 3H, 0.76 (s, 9H, 1.38 (m 2H), 1.59 (m 2H), 2 (m 1H), 2.05
(m 2H), 2.54 (m 2H), 2>69-2.94 (m 8H), 3.03(n]N20..,4 11 (m 2H),
5.15 (m 1H), 5.32 (s, ®&.65 (d, 1H), 7 ;
7.27 (m 6H), 7.35 ( 7H)Y7 50 (m 2H), 8. (s;72H) pp
Preparation 34 Q{ EE\/WWN

5-111R1-1-iftert-butvli(d thyI)S|IyI|oxyI 2-{12-(442- 14- ({3-f hvdr oxy

RN i myﬁw L Pt e oy LR TP £ i 2 e

i n-2(1 Hjmethanol (Preparation 20, 300mg, 0.846mmol) and di-tert-butyl (9-bromononyliimidodicarbonate

8- (benz UQ@QMBT'@?IC(S&BQ] 0184{351Fn6ﬂh51r@-lh¥§a(n¢ rﬁﬁﬁé‘éiy‘als)d%éc.lrlb!écﬂ|ﬁ’f§ﬁé2}ar3ﬂo{1[52tb(g@e%%|te
4- ({3- [t}dro methyl]-1H 1,2, 4-triazol | met hyDpi perid
in-1- yf| %/;{d‘éﬁ?ff%%'f' yl 1am i nol et hyl ] g ui nolin- 2(1H) one

( Pr epar a\ﬂMﬁ‘lABQl EST 46§96 IM+BPrmol ), pal | adi um hydr oxi de [20wt. %{dry

basi s) oRn N RO (et METHAABND.,) §= 11614 D4R, APl m@whg 1|4§1E6deﬁbﬂ-%et 68 (m,

(52 TS: A TRlp Sl ?gﬁ@? %%%@bﬁéiﬁ’fﬁ b (Ta4T el 7 o 758

1. 23mmol(p, AAS-Hdedéd) s stirring contl nued at 50C for a further 18
hours. The reaction m xture was allowed to cool, filtered through
ar bocel ( and e solvent renoved in vacuo to furnish the titile
comounﬁé@%@%w solid, in 87%y| eId 580rrg LRIVB ES! mz 814
[ MA-H A1 AR N o ' DR Ame

0.77 (s, 9H) 1.38(m 2H), 1 60 (m 2H) 1. 92 (m
2.57 (m 2H), 2.70-2.96 (m 8H), 3.05 (m 2H), 4. :
WO 2010/ 004517PCT/ 1B2009/ 052986 1H), 6.59 (d, 1H) 6.92 (d, 1H), 7.08
(m 4H, 7.15 (m 1H, 7.25 (m 6H), 7.35 ( 4 80183 (d, 1H), 8.40
(s, 1H) ppm Preparation 35 Methanesul f ol aé\'@ 2447 1, 3-di oxo-1

3-di hvdro-i soi ndol- 2-V1QNW;@t ester

The title compound was prepared from di-tert-butyl {9-[4-({3-[cyclohexyl{hydroxy)phenyl methyl]-1H-

1,2,4-triazol-1-yl}methyl)piperidin-1-yllnonyl}imidodicarbonate {Preparation 21, 360mg, 0.57mmol) using
the same method as described in preparation 6, to give a clear oil, in 90% yield, 230mg.

LRMS: APCI m/z 496 [M+H]"

'H NMR (400 MHz, METHANOL-dy) 8 = 1.12 (m, 4H), 1.22-1.39 (m, 18H), 1.39-1.58 (m, 6H), 1.64 (m,
2K, 1.94 (m, 2H), 2.31 (m, 2H), 2.65 (m, 2H), 2.93 (m, 2H), 4.06 (d, 2H), 7.16 {m, 1H), 7.25 (m, 2H),
7.58 (d, 2H), 8.31 (s, TH) ppm.

Preparation 23
8-(benzyloxy)-5-[(1R)-1-{[tert-butyl{dimethylsiiviloxy}-2-({9-[4-({3-[cyclohexyl(hydroxyiphenyl _ methiyl]-

1H-1.2 A-triazol-1-yltmethypiperidin-1-yllnonyl
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0 A solution of
2-(2-14-(2- hydroxy- et hyl ) phenyl Fet hyl } -i soi ndol e- 1, 3- di one

(Preparati 0g, 71.25mol) in nethyl ethyl keto ) S
cooled to @@ﬁ%rmlgi%l%yl am ne (14.9nL, 106.87mml) was adggygﬁé&?gé%%ga
by the dropw se addition of methane sulfonyl chloride (6

78.37mmol ). The reaction was stirred at 0-4C for 1 hour &g
allowed to warmto roomtenp ure. An aqueous sol ution 0

carbonate (1M 210nL) was ad and the mxture@tl/ﬁe’d' e

t hen
BOt assi um
Qr gani c

and aqueous |ayers were sepafatgd and the aqueofis dxir ac with

met hyl ethyl ketone (50 eNgoma red e gani-g~layers wer e
concentrated to 40nL by tillation. Tert-butyl nmethyl ether (300m)
was slowy addeg 6 ' 5ol ution causing crystallisation to

occur. The m xt bd to cool to roomtenperature and then
allowed to stir for 72 hounls. The solid was renoved by filtration and
washed with tert-butyl net t?yl ether (3x 25nmL). The solid was dried in
vacuo atThé5t@ef ampdutiowas ptepaigi &bd {1 Hg- B-Bmlnendnplmmumﬁhiasmah)h}i-‘ghtZb{rh\Mﬂ-B-

lid, i
sol id, ldQ(c?&aﬁ’e )n?h(g‘gin%ﬂﬁaﬁtg Pr&é‘é aEt'M; }_5 4%%{5‘20 oSl B?d%-(ge )-%-Zm?iﬁ'%@mo 1
(2xd, 4 ]_{[te_LrS butyj(dWihyl)aﬂgl]ot(ﬂathyi]gmohnvﬁ g& -one ggf 5@92 1f9m%ppﬁ303mmol) using the
Pr epar atsama nig6od B2 &&<@ea inghapaidtio ) ds gixeva @m oy lin 2cegielc, camyd To a

slurry qu,\%hyég,ﬁ;zr%4rﬁ@,tmyl ester (90.0g, 460mm|) in acetonitrile
(810nt) ,and wa was ded_racem

2-cycl ohENMR @Oﬂw(zo%?*é‘\%%w al it 35!&#)&7652%) 4g® (98HhnaP ) -5tme2h). 1.76

m xt ur e (masHheae ¢d, 2+, 2.20 {nueH), ax581(rhady, 2a88dmt fren3.al (mwed, 3.1 EQaH), M5 (m,

roomte e Qv r S

4 hour Srﬁgﬁf&h{@nﬂﬁ) ?%? sggh) GEQ ﬁ]g-][}(\t/?\n%tﬁsgc %‘f*’gzté%]ﬁ’ﬁuﬂ‘?. I e%ﬁ%@h&fé %bm

yi el d a 8#fi¢eHaBIM-d (169. 9g) . Th| s solid was partitioned between

nmet hyl tert-butyl ether (1.35L) and 0.5M aqueous hydrochloric acid

(765, organic | ayer was separated and washed with 0.5M

aqueous %rl C aC| d (380nTL 0 5eq) dri ed over SOdI um sul phat e

filteredlbielyigst-buby(din 84-{{3-Icyclohexylthydroxyin ArpethyllyiHad, 4tr|azol1-

conpoundgwlmﬂerldlwﬂmdlanrﬁ}m&&wti B{hmﬁzvqﬁﬁtiﬁh 2HR1-omdz 233 [MHy 1H NMR

(400 MHz, DMBO-d6) 6 = 0.95-1.14 (m 41-1), 1.19-1.29 (m 1H),

1.32-1.42 (m 1H), 1.49-1.63 (m 3H), 1.69-1.78 (m 1H ] 2.11-2.19

(m 1H), 7.21-7.25 (m 1H) .30-7.34 (m 2H), 757-. (m 2H) ppm

WO 20101004517PCT1182009/ 05 986 EXAVPLES Exah/e

5-1(1R)-2-({9-14- ({3-f(R) - cs:)"?cl ohexyl (hydroxv yl_q@t hirl’wll—l-l

2,4-triazol -1- Aret hyn0| erd.

VI i nonvl | am no) - 1- hydrjoxvet th I -8 Woxvow nolin-2(1H) -one OH

5-1(1R) - 1-{ftert- bum

i met hyl )silylloxy}-2- ({3 [ (R -cycl ohexyl (hyd

roxy) phenyl net hy1] - 1H-1

triazol-1-yl |l methyppi per d| n 1-yfinonyl | am no) et hyl ] - 8- hydr oxyqui nol i

n- 2( 1H) -Toa étl( dBmppaiatas prep&ed &3n e(ﬁlggnzﬁxﬁcy%mm#1){[tmaityi(idmmﬂ1yuﬁld]oky}-2-({9 [4~({3-

met hanol e tdRA, d@%pl’%m&h)gml—; y@ﬁaa% 1(,am%%92p.p%9dlﬁmmo)qy%% %g@ inolin-
[ or n

After stlrrln sol ven r enove
and t he 2#@1"6%@??&%‘?‘1 FoReHe: t?eoteﬁﬂg‘ﬁ' H?'%‘F% PR RAE AR HRRGI Pfepafa“o" 8 to
(950n1l/ SBwib)cleanglass aih @0% yied, 38ngeous sodi um bi car bonat e sol ution

(500nl) LR”geEglrrg@%g ,\hq.ger was separated and the aqueous |ayer
further extracte WI ronet hane/ net hano3h|$n450ml/ S0mL

conbi nedH SRR M%MPEH‘%\%@EG"@!PI 209% (Fe P GR é3 i3t 15181 (el 3%%‘534%82%
and t he 18I MESNtn, 51eym»ze~d o2 mmvthumz {hh eHj, esHi3d e 2mias. gmrma‘H)emIo:lb(yh @\, BITB (m,
chromat gﬂg%pﬂy(mo%f | 4‘73.% g@oe @mHHQ 7‘("#869 7. 4%g/m (m, 2H), 7.85 (m, 2H),

di chl or onet hane? ne nia
the titl%8 é%ﬁﬁb@ﬂe(daéth%l low foam in 72.3%yvyi el d 8 129

Preparation 25
Benzvl 4-({3-[hydroxy{diphenyiimethyl]-1H-1.2 4-triazol-1-ylimethylipiperidine-1-carboxylate

38



LRVE: ESI miz 699 [Mr1-1]* 'H NVR (400 MHz, METHANOL-d4) o =
1.05-1.77 (m 28H), 1.98 (m 3H), 2.35 (m 3H 2.75 (m 2H), 2.95 (m

4H), 4.09 _5.24 (m 1H), 6.65 (d, 1H), 6.95 (d, ]
7.H)15-7.27 ‘%’ﬁ:”’f{’@“}”‘ .60 Em 2t|)|), 8. 33 Es, 1t|)|), 8. 38 Ed,”ﬂ%‘}?ﬁf”"“

Exanple | a
5-1(1R)-2-({9-14- ({3-f(R) - cycl ohexyl (hvdr ohenyl met hyl | -1H 1
2,4-triazol -1-v8m et hyl)pi peridi n-1- VI|noiyl }am no)-1-hyd

roxvet hyl1ll- 8- hydroxvou inolin-2(1 p NgapgtiPhal ene- 1. 5- di sul fonat e
salt OH 80,H S. SO, H mN 0
S5-[(1R)-2-({944-({3-[(R)-cycl qhe ydr oxy) phe#yl net hyl] - 1H 1, 2, 4-tr

i azol - 1y1} net hyl ) pi peri di n- 1-

yl I nonyl | am no) - 1- hydr oxyet hy1] 8- hydr oxyqui nol i n-2(1H) - one ( Exanpl e

1, 2.0g, 2.86mmvl) was dissolved in nmethanol (15ml) and a sol ution of
napht hal ene- 1, 5-di sul foni ¢ aci 825.0ng, 2.86muol) in water (3ml)
added dropwi se. The m xture irred at roomtenperature

overnight. The resulting solid was renmoved by filtration and dried in
vacuo t dGeyiyelddb@ndBgthpipinstidite1-sabaxdlate5Ggy 16fimplhives dissavedain  dimsthABrmaBie

vol e, oulrées dpreaRbeLG Aol abaher! (TorTRLANRYIHSIE o RO T dodty 1oer
O e i) St e S B e T B ) ARG T 0o
washi ng \8itobrs et eiveatrvaisdenadd imvagec e the resicek dartitreed betiveencadipb acetete @80mI)

t WA W3t bEani wa a s filtered and the
8' gg}'i%bgﬁ}% %3%9- $R brblanicL2yd ngedéll\él?ed(é}r% VB mad NEEh Q)ipute filtered and th

. 1.96-2.29 (m , 2, 71-3.13 (m ,.3.42 (m
2H) 4. @9]\1 r}tﬂrenﬁ\_/ﬁl_g myacis tc( ﬁ{nis%uige,tltl%g%%aoela:{ aSﬁ_w:lte 60@5:1 ?1@@%35;297_ g.S (m
2H) , 7. 28 NMR (42¢MHz, [CHMLORORORRY), 5 771.561.40(m, ZH),,1.50- 02 ((rRHRRIYS (nB.2HY, 4(2d (m,

éf& ELR;BL - Qﬁgiﬁaﬁiﬁ{éﬁéﬁ?wﬁc@%ﬁgm ngl)gy)zphenyl met hvl 1-1H 1 2

4-triazol -1-vl | nmet hyl) pi peri di n-1-
vl | et hvigr@haesayd deet hvl | am no} - 1- hydr oxvet hyl | - 8- hvdr oxycl ui nol i n-2( 1H)
o 1 | O

She bl SoGATRMAG 1B D5 £0RL A HH AT 2-(4-{2-[4- ({3-[(R-

ert-puty Al Met ny
cycl ohexyl (hydr oxy) phenyl net hyl | -1H 1, 2, 4 i azol -1-yl} et hyl ) pi perid
in-1-yfiethyl) phenypethyl|am no}ethyl]-8 dr oxygui nol i n-2( 1H) - one
(Preparation 15, 2.30g, 2.81mmvol) usi nq\lth ame nmet hod as descri bed

in exanple 1, to give a yellow solidnfi w.eld, 1.40g. LRMS: ESI
mz 705 [ M+H] \emy
HN

Benzy! 4-({3-[hydroxy(diphenyl)methyl}-1H-1,2 4-triazol-1-y[}methyl)piperidine-1-carboxylate (Preparation

25, 5.2g, 16.78mmol) was dissalved in ethanol (300ml) and ammonium formate (6g) and palladium
hydroxide [20wt.%(dry basis) on carbon{wet)] (1g) added. After stirring at reflux for 1 hour the reaction
mixture was cooled to room temperature and filtered through arbocel®. The solvent was removed in
vacuo and the residue partitioned between dichloromethane (500ml) and water (500mL). The agueous
layer was separated and then basified with aqueous sodium hydroxide solution (2N, 200ml) and
extracted with dichloromethane {500ml}. This organic layer was then dried over magnesium sulphate,
fitered and the solvent removed in vacuo. The crude material was recrystallised from acetonitrile to
furnish the title compound as a white solid, in 51% vield, 1.9g.

"H NMR (400 MHz, METHANOL-dy) § = 1.56 (m, 2H), 1.86 {m, 2H), 2.35 (m, 1H), 2.99 {m, 2H), 3.40 (m,
2H), 4.38 (m, 2H), 7.28-7.47 {m, 11H) ppm.

Preparation 27

Di-tert-butyl {9-[4-

vilnonyllimidodicarbonate

39



1H NVR (400 MHz, METHANOL-d4) 6=1.08-1.48 (m 9H), 1.48-1.81 (m 5H),

L 94 (m 1H), 2.08 (m 2H), 2.38 (m 1H), 2.54 (m 2H), 2.66-2.97 (m
3.04 07 (d, 2H), 5.18 (m 1H), 6.61 (d.p d,
7.07 ‘?mm‘zz?@mé 15 (m 2H). 7.25 (m 2H . 7.56 (d. 2092’03%84

2H) ppm Exanple 2a

54(1R) - 2412- (44244 (13- 1(R) -cvcl ohexvl(hvdroxy) phen

thvl1l-1H-1,2,4

-triazol -1-vfl nmet hyl) pi di n-1- N
vliethvll phenvfl ethvil amgSlg1- hydr oxvet hvl = 8<hydr olin-2(1H)-
one; napht hal ene-1 . 5-di sul ffonate salt SO, =N

5-[(1R)-2-(12-(4-(2- P3N (R eychohexyl-thydr oxy) pheny¥net hyl j - 1H 1
,2,4-triazol -1-yl } met hypgy peri di n-1-

yI i et hyl | phenypet hyl ] am no) - 1- hydr oxyet hyl i - dr oxyqui nol i n- 2(

ne ( Exarfpf ditle comamingpyas prepgred ‘KEJ“2@1*@71!6@ﬁBEef'F”G‘FfY{'B"ZM@FGB%%@ZW]')’e”’a“‘"

was di ss%yfgtgohmmltdog,n@v«ﬁﬂ%l)nw diderSBlpBibRIIncBbnyl) imidodicarbonate (US04167167,
1, 5- napht I o
et hanolt 28 SRy SREME A frhol REUCRRLR, gl s b gt 21 FIRb).. o

redi ssolYigEd B addi ng water (5 nL) and heating. The resul ti ng

sol ut i onRWESAPYICER 2 egl [MrHYacuo, re-suspended in nethanol (50 nil)

and heatgdoid o8k cLPorIEoRASABUS: 15l hes BHPALDALANN YRR 1(1?3%% j 1.57 (m,

fromthe resi re-suspe

heat ed &H).re(mx3i 288 @ 2H 2-pR (. 8H) a&a@y@m 198 (P 27 221 et piT1 R 1H)
was col lppeted by filtration and dried under vacuumto provide the
title conpound as a colourless crystalline solid, 990 ng. 1FI NMWR
(400 MHz, DVM5O-d6) 5 = 0.94-1.49 (m 8H), 1.50-1.74 (m 6H),

1.99-2. Ereoamlion2dd 2 19-2.27 (m 1H), 2.83-3.01 (m 6H), 3.04-3.24
(m  6H) (1-81-4BandndOny iperdin-4-yifhaddot AH112 {-Biazolblyh(dbhéhilit&@handH) , 5. 30-
5.36 (m 1H), 6.14-6.19(d, 1H), 6.57-6.59(d, 1H), §.97-6.99(d, 1H),
7.12-7.19(m 6H), 7.24-7.28(t, 2H), 7.39-7.43 (t, , 7.56-7.58 (d,
21-1), 7.94-7.96 (d, 2H), 8.15-8.18 (d, 1H), 8.45 , 1H), 8.59-8.74
(bm 2H), 8.88-8.90 (d, 2H), 9.04-9.19 (bm 1H)N 10,44 (s, 1H), 10.45
(s, 1H) ppm The crystalline form produc phpCess descri bed
above (Form 1) also has he characteri sth! c sh i

correspondi ng Powder X T (o) o) attern of Figure 1/1. The

mai n chay %ﬂttﬁm stic Q@-@IK(E [ﬂﬁcﬁoa@{d p%gnmeeﬂnﬁ}-ﬁ-i 1, 31} tx@azolz'lzyl}g\eﬁﬂ?l% ;?e*?!diﬁ 1-yi]nonyl}

degrees 2-thet'a rees

el o TRBPUSiEor= PR RPT o7 gp%%"'aagwgs bispred SREL IS D ke

| nt ensi tiryelherARYL S0rf1200mmael} edusit WieH stinigh @t (020) tethprrgnre fory 18611186 solvent was
removed in vacuo, and the residue partitioned between dichloromethane (200ml) and saturated aqueous

sodium bicarbonate solution (200ml}. The organic layer was separated, dried over magnesium sulphate,
filtered and the solvent removed /n vacuo. The residue was purified by column chromatography on silica
gel eluting with dichloromethane:methanol:880 ammonia {(90:10:1 to 80:20:2, by volume) to furnish the
title compound as a white solid, in 60% yield, 725mg.

'H NMR {400 MHz, METHANOL-d,} & = 1.30 (m, 11H), 1.40-1.62 {m, 7H), 1.93 (m, 3H), 2.28 (m, 2H),
2.61 (m, 2H), 2.94 {m, 2H), 4.09 (m, 2H), 7.20-7.36 (m, 10H), 8.36 (s, 1H) ppm.

Preparation 29
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14. 4 15284 30.5 22.165 84.3 6.362 14.4 16.044 26.5 23.557 96.6 9.533
15.9 16.981 55.5 24.709 45.6 10.568 10.4 17. 206

WO 2010/004517 PCT/B2009/052986

N
\é N OH
o

SR
NN
C
o %
)

{1-{[1-(8-aminononyt)piperidin-4-ylimethyl}-1H-1,2,4-triazol-3-yl){diphenyl)methanal  (Preparation 28,
710mg, 1.45mmol) and 8-(benzyloxy)-5-{(1R)-2-bromo-1-{[tert-butyl(dimethyl)silylloxy}ethyl] quinelin-
2(1H)-one (WO0200509286, 708mg, 1.45mmol) were dissolved in dichloromethane (5ml) and
dimethylsulphoxide (100ul) and diisopropylethylamine (253)1) added. After stirring in a sealed vessel at
95°C for 48 hours the solvent was removed in vacuo. The residue was purified by column
chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia {90:10:1, by volume)
to furnish the title compound as a clear oil, in 38% yield, 500mg.

LRMS: APCIl m/z 898 [M+H]*

Preraration 30
5-1{1R)-1-{[teri-butyl{dimethy]}silylloxy}-2-({9-[4-({3-[hydroxy{diphenylimethyl]-1H-1.2 4-triazol-1-

The title compound was prepared from 8-(benzyloxy)-5-{ 1R)-1-{[tert-butyl{dimethyl}silylloxy}-2-({9-[4-({3~
[hydroxy(diphenyl)methyl]-1H-1,2,4-triazol-1-yl} methyhpiperidin-1-y[lnonyl}lamino)ethyl]  quinelin-2(1H)-
one {Preparation 29, 500mg, 0.056mmol) using the same method as described in preparation 8, to give
a yellow glass, in 58% vield, 267mg.

LRMS: ESI m/z 807 [M+H]"

"H NMR (400 MHz, METHANOL-d,) & = 0.00 (s, 3H), 0.20(s, 3H), 1.00 (s, 9H), 1.06-1.82 (m, 18H), 2.19
(m, 3H), 2.55 (m, 2H), 2.63 (m, 1H), 2.73 (m, 1H ), 3.05 (m, 1H ), 3.13 {m, 1H}, 3.25 (m, 2H), 4.17 (m,
2H), 5.22 (m, 1H), 6.78 (m, 2H), 7.13-7.48 (m, 7H), 7.58 (m, 4H), 8.17 (m, 1H), 8.50 (m, 1H) ppm.

Preparation 31
2-{4-{2-[4-({3-[hydroxy(diphenylmethyll-1H-1.2.4-triazol-1-ylimethyDpiperidin-1-yllethyl phenyl)ethyll-

1H-isoindole-1,3(2H)-dione
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The title compound was prepared from diphenyl[1-{piperidin-4-ylmethyl}-1H-1,2 4-triazol-3-ylJmethanol
{Preparation 26, 778mg, 2.23mmol) and 2-{2-[4-(2-bromoethyhphenyllethyl}-1H-isoindale-1,3(2H)-dione
{Preparation 11, 800mg, 2.23mmol) using the same method as described in preparation 12, to give a

white solid, in 71% vield, 1.00g.
LRMS: ESI m/z 627 [M+H]"

"H NMR (400 MHz, METHANOL-d3) & = 1.24-2.03 (m, 7H), 2.54 (m, 2H), 2.75 (m, 2H), 2.97 (m, 4H),
3.88 (m, 2H), 3.99 (m, 2H), 7.10 (m, 2R), 7.20 (m, 2H), 7.29 (m, 7H), 7.44 (m, 3H), 7.70 (m, 2H), 7.82

{m, 2H), 7.99 (s, 1H) ppm.

Preparation 32

The title compound was prepared from 2-[2-(4-{2-{4-({3-[hydroxy(diphenyl})methyl]-1H-1,2 4-triazol-1-
ylimethylpiperidin-1-yl ethyl}phenylethyl]-1H-isoindole-1,3(2H)-dicne (Preparation 31, 1.0g, 1.59mmol)
using the same method as described in preparation 13, to give a colourtess oil, in 75% yield, 790mg.

LRMS: ES| m/z 497 [M+H}’

H NMR (400 MHz, METHANOL-d3) & = 1.37 (m, 2H) 1.58 (m, 2H) 1.93 (m, 1H) 2.05 (m, 2H) 2.54 (m,
2H) 2.73 (m, 4H) 2.83 (m, 2H) 3.02 (m, 2H) 4.09 (d, 2H) 7.13 (m, 4H) 7.26 (m, 6H) 7.33 (m, 4H), 8.38 (s,

1H) ppm.

Preparation 33
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The title compound was prepared from {1-[(1-{2-[4~(2-aminoethyl)phenyllethyl}piperidin-4-y)methyl]-1H-
1,2,4-triazol-3-yl}{diphenyl)methanol (Preparation 32, 590mg, 1.2mmol) and 8-(benzyloxy)-5-[(1R)-2-
brome-1-{[tert-butyl(dimethyl)silylJoxy}ethyllquinalin-2(1H)-one  (WO2005/09286, 581mg, 1.19mmol)
using the same method as described in preparation 7, to give a white solid, in 67% yield, 740mg.

LRMS: ESI m/z 903 [M+H}"

"H NMR (400 MHz, METHANOL-d,) & = -0.28 (s, 3H), -0.04 (s, 3H), 0.76 (s, 9H), 1.38 (m, 2H), 1.59 (m,
2H), 1.92 (m, 1H), 2.05 (m, 2H), 2.54 (m, 2H), 2.69-2.94 {m, 8H), 3.03 (m, 2H), 4.11 (m, 2H), 5.15 (m,
1H), 5.32 (s, 2H), 6.65 (d, 1H), 7.08 (m, 4H), 7.16 (m, 2H), 7.27 (m, 6H), 7.35 (m, 7H), 7.50 (m, 2H), 8.40
(s,2H) ppm.

Preparation 34
5-[(1R)-1-{[tert-butyi{dimethylsilylloxy}-2-{[2-(4-{2-[4-({3-[hydroxy{diphenymethyl]-1H-1,2 4-triazol-1-
methypiperidin-1-yllethyl

8-(benzyloxy)}-5-[( 1R)-1-{[tert-butyl(dimethyl)silylJoxy}-2-{[2-(4-{2-[4-({3-[hydroxy(diphenyl)  methyl]-1H-
1,2 4-triazol-1-ylymethyl)piperidin-1-yllethyl}phenylethyl)amino}ethyllquinolin-2(1H)-one (Preparation 33,
740mg, 0.82mmol), palladium hydroxide [20wt.%(dry basis) on carbon{wet)] (23mg, 0.164mmal) and
methyleyclohexyldiene (231mg, 2.46mmol) were dissolved in MeOH (20ml). After stirring at 50°C for 18
hours, additional methylcyclohexyldiene (115.5mg, 1.23mmol} was added and stirring continued at 50°C
for a further 18 hours. The reaction mixture was allowed to cool, filtered through arbocel® and the solvent
removed in vacuo to furnish the titile compound as yellow solid, in 87% yield, 580mg.

LRMS: ESI m/z 814 [M+H]*

'H NMR (400 MHz, METHANOL-d,) & = -0.28 (s, 3H), -0.04 (s, 3H), 0.77 (s, BH), 1.38(m, 2H), 1.60 (m,
2H), 1.92 (m, 1H), 2.07 (m, 2H), 2.57 (m, 2H), 2.70-2.96 (m, 8H), 3.05 (m, 2H), 4.10 (m, 2H), 5.14 (m,
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5-[ (1R) -@-fH) Bpro4- { 244- ({3-[ (R) - cycl ohexyl (hydr oxy) phenyl net hyl pl
H1,2,4-triazol-1-y1) nethyppiperidin-1- 47 WO

2010/ 004517PCT/ 182009/ 052086

yIIethyHﬂQﬁ@ﬂ@ﬂﬁ%thyl]an1no} 1- hydr oxyet hyl ] - 8- hydr oxygui noFi n- 2( 1H) -
one (Ex k R hyl édernl) . A

solution of succinic acid (8.4 0.07 mmol ) in_nethanol (1 nlL) was
added and the resulting cloud ution owed Ro/evaporate on
st andi ng overni ght. The reg u NssofPV&d in ethanol (2.5

m.) and water (2.5 nL) wt ng and en a _8med to cool to room

collected by filtration and dried under vacuumto provide the title

conpound asolaion 0bbLA-{268-L2- IR - aﬂnynpnawyg@lhw;i;souacﬁﬂegga -dibi# %péé@& Mdz, 21.0g,
DVSO- d6 o

oo 2)793%5 w2l i—?m% h§e ﬁf(;ﬂ}teté%"@; grﬂu s]coc%gd %}n& ‘g%et y?a rfl_éa EQL @657%@
(m 2H), wag aggedzfo%veerpy tl@_gropvg;seo d(tlgn oQ;q)atharge g}@jolyl I'gor@m(ﬁ (j_]::{)L YQSB'qulﬁ The
1H), 6. 98acfich wadBtired a0F-4%C b6 1 (hotir, andthen allowdt t6twarrnd ) voorh. tBApdrflure 2Hh, aqueous
8.15 (d, . . ,

5 1(18 ST A e, ARGy %ﬁdearand 5 R 7 T pigogio 5nd
4-tri azcﬂqu%)UWWﬁ'ét‘*ﬁy‘bmpﬁ@qucﬁnﬁ e agpepyst ww F?érw |re4tw|ethwmetmp {50 d The
r oxvet hycbhbiBechargaroxiyms werk iconcaftidd-to aenL bdmnabe ®albutyl methyl ether (300mL) was

slowly added to the hot solution causing crystallisation to occur. The mixture was allowed to cool to room
temperature and then allowed to stir for 72 hours. The solid was removed by filtration and washed with
fert-butyl methyl ether (3x 25mL). The solid was dried in vacuo at 45°C for 4 hours to yield the title
compound as a light brown solid, In 92% yield, 24.6g.

'H NMR (400MHz, CDClg) & = 2.82 (s, 3H), 2.96-3.02 (m, 4H), 3.89-3.93 (t, 2H), 4.37-4.40 (t, 2H), 7.13-
7.23 (2xd, 4H), 7.70-7.72 (dd, 2H), 7.81-7.83 (dd, 2H) ppm.

Preparation 36
{Z2R)-Cyclohexyl-hydroxy-phenyl-acetic acid

To a slurry of D-tyrosine methy! ester (90.0g, 460mmol) in acetonitrile (810ml) and water (65ml) was
added racemic 2-cyclohexyl-2-hydroxy-2-phenylacetic acid (216.0g, 921mmol). The mixture was heated
to reflux for 1 hour and then allowed to cool to room temperature overnight. The mixture was further
cooled to 4°C for 4 hours and then filtered, washing with cold acetonitrile {400ml) to yield a white solid
(169.9g). This solid was partitioned between methyl fert-butyl ether (1.35L) and 0.5M agueous
hydrochloric acid (765ml, 1eq). The organic layer was separated and washed with 0.5M agueous
hydrochloric acid (380ml, 0.5eq), dried over sodium sulphate, filtered and the solvent removed in vacuo
to furnish the title compound as a white solid, 84.5g.
LRMS: APCIESI mfz 233 [M-H]
"H NMR (400 MHz, DMSO-d6) 6 = 0.95-1.14 (m, 4H), 1.19-1.29 (m, 1H), 1.32-1.42 (m, 1H), 1.49-1.63
{m, 3H), 1.69-1.78 (m, 1H), 2.11-2.18 (m, 1H), 7.21-7.25 (m, 1H), 7.30-7.34 {(m, 2H), 7.57-7.60 (m, 2H)
ppm.
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5-[(1R)-2-([2-(4-(244- ({3-[ (R -cycl ohexyl (hydr oxy) phenyl nmet hy1] - 1H 1,
2,4-triaz ] hyl ) pi peri din-1- <
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DVSO-d6) 6 = 0.99-1.8 7 1791198 2.18- 24(m
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(d, 1H), 8.39(s, 1H ppmo Exanple 3 @
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LaTnony || o R G S 2 (o erconep iy penymain g 24-
y 1( H}-one (Preparation 8, 13.08g,

2010/ 004%E9 %W@G?%@W}aomhﬂr@ hyrioryaunplin-2(
Thet i t | eic@opout) das sipsapdiretiethano! (430ml) and ammonium fluoride (2.97g, 80.3mmol) was added.
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30H), 1.59% e mozpﬂ in @c%TI(%r]es@.ﬁ)waszmrﬁgd (bphcolm chrcgneyg;r@lw oqﬂyca ag! gluting with
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Mg, ppm anpl e

8- hvdr oxv 2%;?[ +f‘[“_Iexy 2-({9-1443-f hyd

roxy(di ﬁ-ﬁé’ﬁv F 12

4-tri azdhwwmpmhymmmmu-w) 8% ybb-nanyh) zem),nodsginghy, 2136 el 3H)-226Xdh: 4H),

)-one o Ng (Hary, .00 (m, 2H), 5.24 (m, 1H), 6.65 (d, 1H), 6.95 (d, TH), 7.15-7.27 (m, 4H), 7.60 (m, 2H),

8.33 (s, 1H), 8.38 (d, 1H) ppm.

yllnonyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2{1H)-one: naphthalene-1.5-disulfonate salt
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5-[{ 1R)-2-({9-[4-({3-[(R)-cyclohexyl(hydroxy)phenylmethyl]-1H-1,2 4-triazol-1yl}methyl) piperidin-1-
yllnonyl}amino}-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one  (Example 1, 2.0g, 2.86mmol) was
dissolved in methanol (15ml) and a solution of naphthalene-1,5-disulfonic acid (825.0mg, 2.86mmol) in
water (3ml) added dropwise. The mixture was stirred at room temperature overnight. The resulting solid
was removed by filtration and dried in vacuo to yield 2.03g of white solid. 50mg of this material was

45



N Theti t| econpoundwaspr epar ed
fronb-[ (1R)-1-{[tert-butyl (di methyl)silyl]oxy)-2-([914-({3- [hyd

roxy(di phegy Qﬂﬁﬁo‘ﬂ yehp-11-1-1,2,4-triazol - 1- yI I rret hypp| peﬁtﬁiﬂiv&a:m)éiohé‘on
yIIamno eth aration

\él‘i 3/ rOXYMI nol i n- Zé@ ne ng
0. 322md 95‘*391 ‘”Pufj“ef*ﬁé Y3ieh ¥ yolygey 2:?'?%@8 r?SH“‘ sHpEneion | hei’%d 5’ KPe gnd
yel | ow ghemssiow taoled 39RFCelver, 2410y Thel SRMBwAPECoVESI byffitraBBi3whdtirginwith lvabdvRnd

(1 43(73 g/%ge&\/ﬂ%%'%gél)herte n‘%é rﬂda%% E[JQ anﬂr@w s$|1d4¥gnqg 62 (m 6H),

5 o0 \R 2 (4£P+)|"‘H269®§0(‘351ﬂ)9’5 1g0m, a;g i 210 B 5 1 o,
7 30 7. 2H),(407 @HeH), &.385m( my), BlaE (@R, d:‘gsa(ﬁpﬂ@ 5,13 (m, 2H), 7.23 (m, 2H), 7.41 (m, 2H),
8- hydr 0>2(7V5f‘rt{"£ %@ZR?)?Z’LQ[JMQB' %W(&‘Hﬂ-&'éé‘@,'ﬂﬂ%jéé&(cj!M%EH.XV( di phenvi ) net hyl

1-1H1,
vl | met hyl ) pi peri di n-1-yl | ethyl | phenvBet hyl | am no) et hyl | oui nol i n-2( 1H)
-one  \BMRa@PkQ/ 004517PCT111320091052986 OH IH HOxtr: 1?1 H 11 O

B-[(1R)-2-{]2-(4-{2-14-({3-[(R)}-cyclohexyl{hvdroxyiphenvimethyll- 1H-1,2.4-triazol-1-vliimethy)piperidin-1-
vllethyl}phenylethyllamino}- 1-hydroxyethyl]-8-hydroxyquinolin-2(1H}-one

GJ_@JO_\{T'

g @
HN

o]
The title compound was prepared from 5-[(1R)-1-{[tert-butyl{(dimethyl)silyfloxy}-2-{[2-(4-{2-[4-({3-[(R)-
cyclohexyl(hydroxy)phenylmethyli-1H-1,2.4-triazol-1-yl} methy! piperidin-1-yllethyl}
phenyl)ethyllamino}ethyl]-8-hydroxyquinofin-2(1H)-one {Preparation 15, 2.30g, 2.81mmol) using the

same method as described in example 1, to give a yellow solid, in 77% yield, 1.40g.

LRMS: ESI m/z 705 [M+H]"

'H NMR (400 MHz, METHANOL-d,) 5= 1.08-1.48 (m, 9H), 1.48-1.81 (m, 5H), 1.94 (m, 1H), 2.08 (m,
2H), 2.38 (m, 1H), 2.54 (m, 2H), 2.66-2.97 (m, 8H), 3.04 (m, 2H), 4.07 (d, 2H), 5.18 (m, 1H), 6.61 (d,
1H), 6.92 (d, 1H), 7.07 (m, 4H), 7.15 {(m, 2H), 7.25 (m, 2H), 7.56 (d, 2H), 8.31 (m, 2H) ppm.

Example 2a
5-{1R)-2-{[2-(4-{2-[4-({3-](R)-cyclohexvl{hvdroxy)phenyimethyll-1H-1,2 4-triazol-1-ylimethypiperidin-1-
yilethyl}phenyhethyilamino}-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)}-one; naphthalene-1.5-disulfonate

VY, %%Q

HO &

salt

HO ]
HN | SOH

° (2

SOH

5-[(1R)-2-{[2-(4-{2-[4-({3-[(R)-cyclohexyl{hydroxy)phenylmethyl]-1H-1,2,4-triazol-1-yl}methypiperidin-1-
yllethyl}phenyl)ethyllamino}-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one (Example 2, 935 mg, 1.33
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Example 2b

O
5-[(1R)-2-{[2-(4-{2-[4-({3-[(R)-cyclohexyl(hydroxy}phenylmethyl]-1H-1,2 4-triazol-1-yi} methylpiperidin-1-
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1 + [11/K D where 050 is the concentration of unlabelled drug which
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The title compound was prepared from  5-{(1R)-1-{[tert-butyl{dimethyl)silyljoxy}-2-({9-{4-({3-
[cyclohexyl(hydroxyYphenylmethyl]-1H-1,2,4-triazol-1-ylmethylipiperidin-1-yljnonyllamine) ethyi]-8-
hydroxyquinolin-2(1H)-one (Preparation 24, 18mg, 0.022mmol) using the same method as described in
example 1, to give a clear glass, in 65% yield, 10mg.

LRMS:APCI ESI m/z 699 [M+H]

H NMR (400 MHz, METHANOL-d,) & =; 1.07-1.76 (ra, 30H), 1.98 (m, 2H), 2.36 (m, 2H), 2.75 (m, 2H),
2.95 (m, 4H), 4.07 (m, 2H), 5.24 (m, 1H), 6.65 (d, 1H), .95 (d, 1H), 7.12-7.28 (m, 4H), 7.58 (m, 2H),
8.31 (s, 1H), 8.37 (d, 1H) ppm.

Example 4

1-yllnonyllaminolethyilquinolin-2(1H)-one

QH
H
[\ M N
HO /|
HNW
o]

The title compound was prepared from  5-[(1R)-1-{[tert-butyl{dimethyl)silylloxy}-2-({9-{4-({3-
[hydroxy(diphenyl)methyl}-1H-1,2 4-triazol-1-yl}methyl)piperidin-1-yl]nonyl}amino)ethyl]-8-
hydroxyquinolin-2(1H)-one (Preparation 30, 260mg, 0.322mmol) using the same method as described in
Example 1, to give a yellow glass, in 49% yield, 110mg.

LRMS:APCI ES| m/z 693 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & =: 1.24-1.38 (m, 12H), 1.42-1.62 (m, 6H), 1.87-2.03 (m, 3H), 2.34
(m, 2H), 2.74 {m, 2H), 2.93 (m, 4H}), 4.07 (m, 2H), 5.24 (m, 1H), 6.63 (d, 1H}, 6.95 (d, 1H), 7.17-7.30 {m,
7H), 7.30-7.37 (m, 4H), 8.35 {m, 2H) ppm.

Example 5
8-hvdroxy-5-(1R)-1-hydroxy-2-{[2-{4-{2-[4-({3-[hydroxy{diphenylimethyl}-1H-1,2 4-triazol-1-
ylimethylpiperidin-1-yllethyliphenyl)ethyllamino}ethyllquinolin-2(1H)-one
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WO 2010/ 004517PCT/ 1 B2009/ 052986 CLAI M5 1. A conpound of gener al
formula (1), wherein: Ais selected from wherein * represent

the attac hioRRidy of A to the carbon bearing the hyd '
-(CH2), m;&ejl ﬁ]’g%’s%an i nt e%er conprised between 7 to 1%8?%802 %gléglg%/ggﬁ

or is of formula: -(CH2)2 ! 21)2- Y is selected fromand wherein **

and *** represent the a*f /bL/ "* being linkgthyto X
’”ﬁ Ve va
HN\E]“ Ny Ho%'“\\
0 p
o/
The title compound was prepared from 5-[(1R)-1-{[tert-butyl{dimethy!silyljoxy}-2-{[2-(4-{2-[4-({3-
fhydroxy{diphenyl)methyl]-1H-1,2 4-triazol-1-yl}methyl}piperidin-1-yllethyl}phenyl)ethyl]
amina}ethyl]-8-hydroxyquinclin-2(1H)-one (Preparation 34, 580mg, 0.7tmmol) using the same method
as described in example 1, to give a yellow solid, in 60% yield, 300mg.
LRMS:APCI ESI miz 699 [M+H]*
‘H NMR (400 MHz, METHANOL-d,) & = 1.37(m, 2H), 1.58 (m, 2H), 1.91 {m, 1H), 2.07 (m, 2H), 2.54 {m,
2H), 2.82 (m, 8H), 3.04 (m, 2H), 4.11 (m, 2H), 5.18 (m, 1H), 6.62 (d, 1H), 6.92 (d, 1H), 7.05 (m, 4H),
7.15 (m, 1H), 7.25 {(m, 6H), 7.34 (m, 4H), 8.33 (d, 1H), 8.38 (s, 1H) ppm.

Binding affinity assessment at the human recombinant M; muscarinic receptor

Membrane preparation

Cell Pellets from CHO (Chinese Hamster Ovary) cells recombinantly expressing the human muscarinic
Mj; receptor were homogenised in 20mM HEPES (pH7.4) and centrifuged at 48000 x g for 20min at 4°C.
The pellet was re-suspended in buffer and the homogenisation and centrifugation steps repeated. The
resulting pellet was re-suspended in 1ml buffer per 1ml original packed cell volume and the
homogenisation step repeated. Protein estimation was carried out on the suspension and 1ml aliquots of
~1mg/ml frozen at -80°C.

hM» competition binding Assay Protocol

Membranes (Sug/well) were incubated with *H-NMS (at a concentration 5 x Kp) plus/minus test
compound for 24hr at RT {room temperature} in a 1ml polystyrene 96-well deep well block. The final
assay volume was 200w, comprising of, 201 plus/minus test compound; 20ul *H-NMS (Perkin Elmer
NEN 636) and 1601 membrane solution. Total Binding was defined with 0.1% DMS30; Non-Specific
Binding was defined with 1uM Atropine. Assay buffer was 20mM Hepes (pH 7.4}.

Once all assay components were added, plates were covered and incubated at room temperature for 24
hrs with shaking. The assay was terminated by rapidiy filtering through GF/B Unifilter plates pre-soaked
with 0.5% polyethylenimine, using a Packard filtermate harvester, the filter plate was then washed with
3x1m! 4°C assay buffer. The filter plates were dried at 45°C for thour. The bottoms of the filter plates
were sealed and 50pl/well of Microscint ‘0' added, the top of the plates were sealed with a Topseal.
Following 90mins, the plates were read on an NXT Topcount (1 minute read time per well).

The resulting data was expressed as a percentage of the specific binding (Specific binding = Total
binding — Non-Specific Binding). % specific binding versus test compound concentration was plotted to
determine an ICg from a sigmoid curve using an in-house data analysis programme. ICs, values
carrected to Ki values by applying the Cheng-Prussoff equation:

Cheng-Prussoff equation;

n
(=}



nis O0or 1; RLis selected fromcycl opentyl, cycl ohexyl, phenyl,
furanyl and thiophenyl; and, R2 is selected from phenyl, furanyl and
thi ophenylwo%mmglphar maceutically acceptable salts thpéﬁg{moggbgzggpe
pharmaceutical |y acceptabl e solvates of said conpounds or salts. 2. A
conpound accor‘&ﬁong to claiml, or a pharnaceutically acceptable salt

t hereof 7 a “““ﬁﬁ“a“r”“rr“é""eutlcal | y acceptabl e solvate of said conpound or
salt, wherei h*AVs of fornul a: 0 wherein * represent the

gf)ﬁna)‘gn ﬁ%reﬂe }t th® E?rfa‘er]it%tlénhﬁ fﬁ]glgelﬂtgdﬂ'drpgf %Er{‘ﬂhuB E%é/ %?} tl%(%/qec:f C l’adlé Fg;f’=1n(13trln<:!|ng
sal t t hdldolhe fee é?d@mnﬁﬁ@r@mtra&%swd 5@@%5% Be savilpie d@ﬁo%aﬁ?rdmmta“ts of the
conpoundaduligaral dnd umbieiel druglebSectivel@H2) 2- or is of fornula: WO

2010/ 004517PCT/ 182009/ 052986 -(CH2)2 (CH2)2- 4. A conpound

according to any one of clains 1 to 3, or a phar naceutlcall

accept GI;‘\-“" §Spasideif Of AgH i H DS d Hiss g il a

sai d cormmy%rgsfngqhghgzm%n X |sof forrrul a. **N V\/nerel n ** and

*x repre %nlttmé he attachnent points, ** being |linked to X

CHO (Chinese Hamster Ovary) cells recombinantly expressing the human adrenergic B, receptor were
maintained in growth media composed of F12:DMEM (Gibco 21331-020) containing 10% Foetal Bovine
Serum (FBS: Sigma F4135), 10ug/ml puromycin (Sigma P8833), 0.1mg/ml Geneticin G418 {Sigma
(G7034) and 2mM L-glutamine (Sigma G7513). The cells were kept in stetile conditions at 37°C, in an

atmosphere containing 5% CQOa.

hB, cAMP Assay Protocol
Cells were harvested for assay when they reached 80-90% confluency using trypsin 0.25% (Sigma

T4049) incubated with the cells for 5 min at 37°C in an atmosphere containing 5% CO,. Detached cells
were collected in warmed growth media (composition described above), and re-suspended in assay
media (F12:DMEM (Gibco 21331-020) containing 1% Foetal Bovine Serum (FBS: Sigma F4135) and
2mM L-glutamine (Sigma G7513)) to give a viable cell concentration of 0.25x10° cells/ml. 100y of this
suspension was added to each well of a tissue culture treated 96 well view-plate (PerkinElmer 6005181)
and the plate incubated in an atmosphere containing 5% CO, at 37°C overnight. The following day, cells
were washed (4 x 200ul, Skatron Skanstacker 300) with Phosphate Buffered Saline (PBS). The plates
were then pat dried and the media replaced with 50ul PBS plus 0.5mM iscbutylmethylxanthine (IBMX)
(Sigma 15879) before returning to the incubator for 30mins. The PBS plate wash procedure was
repeated, followed by the addition of 50 PBS plus 0.6mM IBMX and 50ul PBS plus 2% DMSO and the
plates returned to the incubator for 30mins. Concentration ranges of test compounds were prepared in
PBS containing 2% DMSQO. The PBS plate wash procedure was repeated, and then 50ut PBS plus
0.5mM IBMX was added to the assay plates, followed by the addition of 50ul of each compound test
concentration to the appropriate well. 50! per well of 2% DMSQO or 200nM Formoterol was added to the
control wells, giving a final assay concentration of 1% DMSQ or 100nM Formoterol. Plates were returned
to the incubator for a further 30mins. At the end of the incubation period the PBS plate wash procedure
was repeated a final time as described above. The plates were pat dried and 30ut per well PBS added
followed by 40ul per well cAMP Il ED/Substrate mix and 40u per well cAMP 11 EA-Ab/lysis mix
(DiscoverX 80-0034-03). The plates were then incubated in the dark for a minimum of 4 hours at room
temperature. The plates were read using a Fusion plate reader (luminescence protocol, each well read
for 1 second). Concentration effect curves were plotted and ECy & E e values determined using a 4-
parameter sigmoid fit generated using an in-house data analysis programme. Formoterol and salmeterol

were run in every assay as reference standards.

n
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5. A conmpound according to any one of clains 1 to 4, or a
pharmaceutically acceptable salt thereof or a pharmaceutically

accept abl ey 30l Algs19f said conpound or salt, wherein Rlphg é&ﬁ@)ﬂ%bs@r
cycl ohexyl . é. ‘conpound according to any one of clains i to 5, or

a pharmaceutically acceptable salt thereof or a pharmaceutically

accept abi ssials\vatefoodd thati cdmpampooffamala (Salctgrdindiertied predeat nh\sanpjmahgl Ihave been
7. A co C I

phar mcggﬁégglglt%ygﬁggg%éiﬁj géf 9&8 Qrfa %;Qtem?v:r} ah&’ of (r:e%l% Brca ﬁgomSt activity as
accept aH'F*édﬁ‘dFQ/téP'éb%IPWsal d corrpound or sal t, wher einnis 1. 8 A

conpound EQQ:%I@I ng ¢Ho Sélmf_m:AMPOV @HMHWMP clalchy RAamPhaaIng pal t
t her eof z%wphar maceué(% &wbly acdgept abl e | vat e| of sakc% orrpoun:i or
salt, vvher is of % 0 whefst i)+ repr esent LAY ot t achrent
point off Atb thq car bor1410ear| ng |t he hydodxy; X s -(CH&G79- or i of
formul a: 21 -s—yof—f-ot 'ﬂ‘flﬁa V i 106
attachmgnt _points,. ** being linkdd to X; nis 1;| Rl _is.cyclohexy| or
phenyl and F® is |phenyl 206. A conpound &cording| to cl &%*1 which is

sel ected Tram the group 1g@ensi sting of: d&dD 0.505
2010/ 0045+HPCH-M2B09/-052986

- 16 95 2.49
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5-((1R)-2-({944- ({3-[ (R -cycl ohexyl (hydr oxy) phenyl net hyl] -1H 1, 2, 4-tr
i azol -1-yl | net hyl ) pi peri di n- 1-

yfinonyl | aggahodesbydr oxyet hyl | - 8- hydr oxygui nol i n-2(1H)

5-[(1R) - 2- ?%914 ({43 [ (R) - cycl ohexyl (hxdroxy) phenyl et hyfi&t}%&@fﬂ%z%ﬁ tr
i azol - 1-yl | net hyl ) pi peri di n- 1-

yfinonyl | am no) - 1- hydr oxyet hyl ] 8- hydr oxygui nolin-2(1 H)-one;

napht hal gnez1, ? i
5-1(1R) - 2-{ yia i "i%ﬁ FJ]%F?J%? cycI ohexyl (hydr oxy) phenyl met hyli-1H 1,
2 ,4-triazol-1-yl I met hyl ) pi perid in-1-

yf| et hyl | phenypet hyl ] am no hyd roxyet hyl ] /é“j]ynénmyq u

i nolin-2(1H)-one, le (

5-[(1R) - 2-{[ 2- (4-{244- ({Aﬁ/{l@ )g @exz#l_izbvydr'gxy)phenyl met hyl | - 1H 1,
2,4-triazol-1-yl}nethyl )piperid i -y thyl | phenyl )@j hyl ] am no}-1

- hyd rox\y@r@,yl] 8- hyd roxyq u inoli

n- 2( 1H) nenaghci' aI ene-1, 5-di sul fonate salt,

5- [(1R) ISEPISEeY T4 4. ({3 [(R)- cycI ohexyl (hydr oxy) phenyl met hy11- 1H- 1,
2,4-triazol -1- yI | met hyppi per L-gin-

yljethyll phenypet hyl | am noI

uinolin-2(1H) -0 CCi N3 x

5-[(1R)-2- ([ 2-( [4({3[£. @'
H1 2, 4-triaztl-15yl | rrethyl)p| D

yl |l et hyl | phenypet hlyﬂsqzan; nol - 1- hgdr oxyet I‘G}}'-IL(}H 8- hydr iy aHi noI i n-264H)

ne fumarate salt,

5-[ (1R @eowmmeer{eganr@yeﬁa&h@wlpelhwmwpwwenmmw hyddobdy; 1, 2, 4-t ri azol

- 1-yI | met 8y{OH)-P ehkinhis in integer comprised between 7 to 12 inclusive, or is of formula:

yl ] nonyl } am no) - 1- hydr oxyet hyl ] - 8- hydr oxygui nol i n- 2('1H) - one,

8- hydr oxy- 5- [(1R) 1- hydr oxy- 2- (@%‘%4- 43 ydr oxy(di phenyOret hyl ] -1H1
2,4-triazol -1-yl | et hyl) pi peri Ay p&?)ﬁno)ethyl]qumolln 2(1

H) - one, and

8- hydr oxyis 3elbdtddPonl- hydr oxy- 2- ([ 2- (4- (244- ({3- [hydr oxy(di phenyl ) net hy
l]-1H1,2,4-triazol -1-

y1} et hyl )p| peri di n-1- yf| yI }phe thyl ] am no et | I qui nolin-2(1H
)-one. 10. i
Aconpoundaccor di ngt ocl ai nTL i ¢hi s5-[ (1IR) - 2afd 2- (4 1[4, ({3-1(R) -

cycl ohexwe@wﬂwwre%s@gaﬁi metaﬁfae%e&bb s 2 Baitd Qb x1- y1 pnet hyl ) pi peri d
in-1-yfiet Fﬁ llphenyl ethyl] am no)-

1- hydr oXy2t Ry 1] - 8- hydr oxyqui nol i n- 2( 1H) - one

napht halferifeselecd fiom gydamaylecysiabdxyl, pibby!, fdraph andthiophshjicald, conposi ti on

conpri Slﬂ?ﬁbs%tecﬂe@ﬁ% paé},yefufr&gtdngqmﬁ,ﬂp,wpt of a conpound of the formul a
(1) as desgcr to 10 or a g{har maceutical ly

accept abt ‘i”ﬂafmsicﬁ@ a]@y 308?‘%??%??3? ﬂ?&eé’ﬂﬁré%ﬁ pRermgcews Hbﬁcée%%?lev%?ﬂ"éteéf"f said
sai d corspopevddoersgitelt. 12, A conpound of the fornmula (1) as

descri bed in any one of clains 1 to 10 or a pharmaceutically

accept ah)| salt eredof phar ceut i ca L@% accept abl e sol vat e of
said co ﬁ%’BP%'P g4t '“gf‘%F'a'lﬁ‘s S PETRREGH R ?eptabﬁa" Reregh SRy Mg peutically
t he f or rateptaplesolgae disatircobeaini pr saftywhendn bfs offoanuis 1 to 10 or a

phar maceutically acceptable salt thereqgf., or a pharmaceutically

accept abl e sol vate of said conmpound or t, for use in the treatnent
of diseases, disorders, and conditig £
consisting of: asthma of whatever Hﬂlpe,
in particular asthma that is a nenber Sl ed fromthe group
consi sting of atopic asthma, non-atopic agthma, allergic asthma,
atopi ¢ bronchi al | gE-nedi ated asthma, brofchial asthnma, essential

ast hma, wheidR *agd&bamt thd Atabinist Soid St A BRNE @SR Bedhihg BRIHYGBRY ST 0l 0gi C
di sturbances, extrinsic asthnma caused by envi ronrrent al factors,

ol ogy, or pathogenesis,

3. A compound according to claim 1 or 2, or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable solvate of said compound or salt, wherein X is -(CHy)s- or is of formula:
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(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4,
LTC4, LTD4, and LTE4; (c) H stam ne receptor antagonists including HlL
and H3 antﬁgqﬂhﬁk§ﬂ7(d) ar and a2- adrenocept or agoni st PCTnBﬂJw*n9
vasoconstrictor synpathoninetic agents for decongestant use 2($ 3BE
i nhibitors, e.g. PDE3, PDE4 and PDE5 V’ itors; (f) Beta 2 receptor
agoni st s; (g) muscarini c M3 Tedeptlor § YoTiCEb), o anti chol i nergic
agents; (h) Dual conpounds active as ( agoni sts and nuscarinic M
receptor antagonists; (i) Theophylline; (j) Sodium cronoglycate; (k)
COX inhibitors both non-sel ective and sel ective COX-1 or COX-2

i nhi bi t ¢ 4 cORBAINDEFSOrding) to pRLRIERY FIaIRG o Bed haimaseittisdly Arcspigble it thereof or a
i nhi bi t @hsrketitNs ba@bamd shvaty/ drishia s6ipdufd orQamwhareh X B betb@dia:

gl ucocorticosteroids; (n) Dissociated agonists of the corticoid

receptor (DAGR); (0) Monocl onal anti bodi active agai nst endogenous
inflamatory entities; (p) Anti-turfdN necy&gis factor (anti-TNF-a)
agents; (qg) Adhesion nDIecuIe i nhi bit i ncl udi ng VLA-4 ant agoni sts;

Vo 2010/&1%%75’ ’{*%&Q\%@Q@E\%ﬁrﬁer{tBglntg'*nbé?nd?ﬂ'tkﬁ g 82-receptor

ant agoni st's; osuppressi ve agents ncludi ng inhibitors of
the IgE pathmay and cycl ospori ne; (t) I nhibitors of matrix
nmet al | o atceapasid @hddiEng, to any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable solvate of said compound or salt, wherein R' is pheny! or cyclohexyl.

6. A compound according to any one of claims 1 to 5, or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable solvate of said compound or salt, wherein R%is phenyl.

7. A compound according to any cne of claims 1 to 6, or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable solvate of said compound or salt, wherein n is 1.

8. A compound according to ¢laim 1, or a pharmaceutically acceptable salt thereof or a pharmaceutically
acceptable solvate of said compound or sait, wherein:

A is of formula:

HO
HN

O

wherein * represent the attachment peint of A to the carbon bearing the hydroxy;

—<CH2>2@—(CH2)2—

t

Xis -{CHaz)e— or is of formula:

Y is of formula:

wherein ** and *** represent the attachment points, ** being linked fo X;

nis 1;

R'is cyclohexyl or phenyl and R?is phenyl.

9. A compound according to claim 1 which is selected from the group consisting of:
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(u) Tachykinin NKi, NK2 and NK3 receptor antagonists; (v) Protease
I nhibitors such as el astase inhibitors; (w) Adenosine A2a receptor

agoni sts ape ey agoni sts; (x) Inhibitors of uroki nagerddesszoss
Compounds_ t hat a s.D |

t _on dopam ne receptaors, such D2 agonj sts; (2z)
Vbl at 076 RO (T R B A g GRS RIEE A D G DMl Terif -
((aa) nodwlladnglisniod)-1eydrokyetngl]-8-hghadytuingn-pidtihgneays such as p38 MAP
ki nase, E’Etk)&)-@(@q&ﬂs-[(&%cl&@x?%dro%!ﬂwelﬁhmétﬁﬁ];’lkEgE,B-tﬁHzoi- -1}%{eth§|§’éﬂ)eﬁ&ﬁ-ﬁl S
t hat can be gql@géed as ‘mico %tICS or anti-tussi ve;)&%cc %%ﬂe‘(] S, i ch
enhance Y&y T IPRE Y ey R RRER-er Bi-ane: neritfjRkAeT Brebtvat SAl
ant i vr al5-EGeaHE- (1% B ¢BHIR-catraibxyi bydmixg)plosngimg tintll-$ir , 24ktTiazol- Climetty))opdrigie-1-

the respyLaiishdhybdtRRhminSRlyd &%-%l}fy@biﬁﬁiﬁéﬁn,(zhﬁ-%-o@,@m ant agoni st s;
(gg) Int e%rl n antagonj st's; “(hh enokines; (i) Epitheljal sodium .
Chamnel SO EUt-Gaara RPN PR bk P T EaRs i penn 1
i nhi bi t oflsihyliphgny)dRii@miAgeninsitasyanyd-sdtytrexygNodinegtH)dee r ecppthalene-1,5-disulfonate
agoni st s (kk) I nhi bitors of thronboxane; (11) Inhibitors of PGD2

() Adn Sl 1 G P G VAN P SoBH  A ES E ArbBo e -
of f or myllethyl}phenylethyllamino}-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one succinate salt,
5-[(1R)}-2-{[2-(4-{2-[4-({3-[(R)-cyclohexyl{hydroxy)phenylmethyl]-1H-1,2,4-triazol-1-y}methyl)piperidin-1-
ylethyl}phenylethyllamino}-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one fumarate salt,
5-[(1R)-2-({9-[4-{{3-[cyclohexyl(hydroxy)phenylmethyl]-1H-1,2,4-triazol-1-yl}methyl)piperidin-1-
yllnonyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2{1H)-one,
8-hydroxy-5-[{ 1R)}-1-hydroxy-2-({8-[4-({3-[hyd roxy(diphenyl)methyl]-1H-1,2,4-triazol-1-yl}methyl )piperidin-
1-yllnonyl}amino)ethyllquinolin-2(1H)-one, and
8-hydroxy-5-[{ 1R)-1-hydroxy-2-{[2-(4-{2-[4-({3-[hydroxy(diphenyl}methyl]-1H-1,2 4-triazol-1-
yl}methyl)piperidin-1-yllethyl}phenyl)ethyllamino}ethyllquinolin-2(1H)-one.

10. A compound according fto claim 1 which is  S5-[(1R}-2-{{2-(4-{2-[4-{{3-I(R)}-
cyclohexyl{hydroxy)phenylmethyl}-1H-1,2,4-triazol-1-ylymethyl)piperidin-1-yllethyl}phenyhethyi]  amino}-
1-hydroxyethyl]-8-hydroxyquinalin-2{1H)-one naphthalene-1,5-disulfonate sait.

11. A pharmaceutical composition comprising at least an effective amount of a compound of the formula
{1) as described in any one of claims 1 to 10 or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable solvate of saild compound or sailt.

12. A compound of the formula (1) as described in any one of claims 1 to 10 or a pharmaceutically
acceptable salt thereof or a pharmaceutically acceptable solvate of said compound or salt, for use as a
medicament,

13. A compound of the formula (1) as described in any one of claims 1 to 10 or a pharmaceutically
acceptable salt thereof or a pharmaceutically acceptable solvate of said compound or salt, for use in the
treatment of diseases, disorders, and conditions selected from the group consisting of:

» asthma of whatever lype, etivlogy, or pathogenesis, in particular asthma that is a member
sefected from the group consisting of atopic asthma, non-atopic asthma, allergic asthma, atopic
bronchial IgE-mediated asthma, bronchial asthma, essential asthma, true asthma, intrinsic
asthma caused hy pathophysiologic disturbances, extrinsic asthma caused by environmental
factors, essential asthma of unknown or inapparent cause, non-atopic asthma, bronchitic
asthma, emphysemalous asthma, exercise-induced asthma, allergen induced asthma, cold air

induced asthma, occupational asthma, infective asthma caused by bacterial, fungal, protozoal,

3
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/ NN (CH2)n

(5) where p and q are independently selected from1 or

2 and n, Rl and R2 are as defined in claim1.
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or viral infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and
branchiolytis;

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

obstructive or inflammatory airways diseases of whatever type, efiology, or pathogenesis, in
particular an obstructive or inflammatory airways disease that is @ member selected from the
group consisting of chronic eosinophilic pneumonia, chronic obstructive pulmonary disease
{(COPD), COPD that includes chronic bronchitis, pulmonary emphysema or dyspnea associated
or not associated with COPD, COPD that is characterized by irreversible, progressive airways
obstruction, adult respiratory distress syndrame (ARDS), exacerbation of airways hyper-reactivity
consequent to other drug therapy and airways disease that is associated with pulmonary
hypertension;

bronchitis of whatever type, stiology, or pathogenesis, in particular bronchitis that is a 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; and

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

14. A combination of a compound according to any one of claims 1 to 10, or a pharmaceutically

acceptable salt thereof or a pharmaceutically acceptable solvate of said compound or sait, with other

therapeutic agent(s) selected from:

@)
(b)
(c)
(d)
(e)
(f)
(@)
(h)
M

@

(k)
"

5-Lipoxygenase {5-LO) inhibitors or 5-lipoxygenase activating protein (FLAP) antagonists;
Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC,, LTD,, and LTE,;
Histamine receplor antagonists including H1 and H3 antagonists;

o~ and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents for decongestant use;
PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors;

Beta 2 receptor agonists;

muscarinic M3 receptor antagonist or anticholinergic agents;

Dual compounds active as [; agonists and muscarinic M3 receptor antagonists;
Theophylline;

Sodium cromoglycate;

COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs})
Prostaglandin receptor antagonists and inhibitors of prostaglandin synthase;

(m} Oral and inhaled glucocorticostercids;

(n)
()

Dissociated agonists of the corticoid receptor (DAGRY),

Monoclonal antibodies active against endogenous inflammatory entities;

(p) Anti-tumor necrosis factor (anti-TNF-¢t) agents;

(g) Adhesion molecule inhibitors including VLA-4 antagonists;
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(r) Kinin-B, - and B; -receptor antagonists;

(s) Immunosuppressive agents, including inhibitors of the IgE pathway and cyclosparine;

{t) Inhibitors of matrix metalloproteases (MMPs);

(u) Tachykinin NK;, NK; and NK; receptor antagonists;

(v} Protease inhibitors such as elastase inhibitors;

(w) Adenosine A2a receptor agonists and A2b antagonists;

{x} Inhibitors of urokinase;

(y} Compounds that act on dopamine receptors, such as D2 agonists;

(z) Modulators of the NF«f pathway, such as IKK inhibitors;

(@aa)modulators of cytokine signalling pathyways such as p38 MAP kinase, Pi3 kinase, JAK kinase,
syk kinase, EGFR or MK-2;

(bb)Agents that can be classed as mucolytics or anti-tussive;

(ccyAgents, which enhance responses to inhaled corticosteroids;

(dd)Antibiotics and antivral agents effective against micro-organisms which can colonise the
respiratory tract;

(ee) HDAC inhibitors;

(ff) CXCR2 antagonists;

{gg) Integrin antagonists;

{hh) Chemokines;

(ii) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC) inhibitors;

(i) P2Y2 Agonists and other Nucleotide receptor agonists;

(kk}Inhibitors of thromboxane;

(Il) Inhibitors of PGD, synthesis and PGD, receptors (DP1 and DP2/CRTH2);

{mm) Niacin; and

(nn)Adhesion factors including VLAM, ICAM, and ELAM.

15. A compound of formula:

R1
O
/
SN=N OH
HN (CHy),
q

®)

where p and q are independently selected from 1 or 2 and n, R' and R? are as defined in claim 1.
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