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wherein:

each of R", R? R, and R* is independently selected from the group consisting of hydrogen,
hydroxy, amino, halo, -CH,OH and -NHCHO, or R' and R? taken together are selected from
the group consisting of ‘\\-NHC(=O)CH=CH—, -CH=CHC(=0O)NH-, -NHC(=0)S; and -
SC(=O)NH-;

one of R® and R® is -[X-C,.salkylenyl],-NR'R"" or C,_salkylenyl-NR"?R™,
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hydroxy, C,.4alkoxy, and Cq.salkyl, wherein C_alkyl is optionally substituted with halo,
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each of R", R", R, and R" is independently hydrogen or C,_alkyl; or

R™ and R", together with the nitrogen atom to which they are attached, or
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We have now found certain novel salts of Compound A, viz. the cinnamate, 4-methoxy
cinnamate, 4-phenyl cinnamate and the 4-methyl cinnamate salts hereinafter known as the

“salts of the invention”.

In a first aspect therefore the present invention provides a salt of
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one, selected from a cinnamate, 4-methoxycinnamate, di-(4-
phenylcinnamate) and 4-methyl cinnamate sailt.



We have now found certain novel salts of Conmpound A,

viz. the cinnamate, 4-nethoxy cinnamate, 4-phenyl
weewnangbe and the 4-nmethyl cinnamate salts heP@i/RRi0D€000141

known as the "salts of the invention". In a first
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e 2-(:2-dL 4s [ 4- ( 2- ami no- 2- et hyl - pr opoxy) - phenyl am
ethyl}-8 }?Ygf&g)ﬁgﬁ%“}%@%é ea'rri no) - 1- hydr oxy- ethyl]-8-hydroxy-1
H qui nolin-2-one. In a further enbodi nent the
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ethyl]-S-H?dekk-”l%'lﬂh&Tngé‘- nel N @ particul ar enbodi ment the
'rnvention provides a crystalline 4-nmethyl cinnamate

salt of ,
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In a particular embodiment the invention provides a crystalline cinnamate sait of
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyi}-ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one.

In another embodiment the invention provides a crystalline 4-methoxy cinnamate salt of
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one.

In a particular embodiment the invention provides a crystalline di-(4-phenylcinnamate) salt of
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one.



et hyl ] - 8- hydroxy-1 H-qui nolin-2-one. In another

enbodi nent the invention provides a crystalline
wa200e0s%y ci nnamate salt of PCT/EP2006/000141

5-[(R)-2-(2-{4-[4-(2-am no 2- met hyl - pr opoxy) - phenyl am
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W have found that salts of the invention may have
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isomer. COrresponding S- isonmer and hence salts of the
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spontaneously or it may be induced, for exanple by
scratching or seeding.

In one aspect of the present invention is provided a method for preparing a 4-methoxy

cinnamate salt of Compound A which comprises contacting in solution Compound A and 4-
methoxy cinnamic acid.

In another aspect the present invention provides a method for preparing a cinnamate salt of

compound A which comprises contacting in solution Compound A and cinnamic acid.

In a further aspect the present invention provides a method for preparing a di-4-phenyl
cinnamate salt of compound A which comprises contacting in solution Compound A and 4-
phenylcinnamic acid.



In one aspect of the present invention is provided a

nmet hod for preparing a 4-nethoxy cinnamate salt of
w@0opomsg7 A whi ch conprises contacting in sol uUPCDEP2006/000141

Compound A and 4- nethoxy cinnam c acid. |In another
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Ref erence Exanple hereinafter. The aforenenti oned US
General gghﬁ{&ilcmlcﬁ%gons describes inter alia the follow ng
genera nmet hodS for the preparation of conpounds
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to those skilled in the art, conventional protecting
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references cited therein.

In one method of synthesis, compounds are prepared as
illustrated in Scheme A. (The substituents and variables shown in the following schemes
have the definitions provided above unless otherwise indicated.)

Scheme A



references cited therein. In one nethod of synthesis,
conpounds are prepared as illustrated in Schene A
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HOR2 NR R Hwhere Pl represents a
hydr oxy-protecting group, P2 represents a
Whyasoxg9pr ot ecti ng group, and L represents aPCEEPIONE000141
group, such as brono. As shown in Scheme A, a conpound
of formula 1 is first reacted with an aryl am ne (2)
to provide an internediagte of fornmula 3. Typically,
this reaction is conducted in an organic solvent in
the presence of base and a transition netal catalyst
and aryl phosphine ligand with heating. A useful
catal yst for coupling of an aryl group to an aryl
amne is tris(dibenzylivenacetone)di pal | adi un(0)
together with rac-2,2'-
bi s(di phenyl phosphi no)-1, 1" -bi napthyl. The reaction is
' t a tenperature of between about 50
forH bet ween about 0.25 and about 12
S L IS typi R silyl
1y r[émovgd fromthe

hour s.
protectin
i nt er medi g

r eagenn, edi ate” of ’a 4. The
protecting group P2 is typically a lenzyl protecting
group, whith is typically renoved fromthe

intermedi ate of fornmula 4 by hydrogenation using a

pal I 'adi um on carbon catal yst,, to provide the product.
where PIARPIESEREE RtydixyrREPI§EEN IO & p zﬁ‘?ﬁ’rﬁ@em%?@’ FECRY-RfQtedings

group, and Lk‘e’Eﬁrés"En@éja iéévﬁ?hﬁ@;, Buch &che®. B 7 WO 2006/ 074897
PCT/ EP2006/ 00014 i H3 R+ RRPz Ol/ z NH2 L\

s 5 6 The conditions for the coupling of

As showh iH SEHERSH Al £8oRpiil & fdrhuRE N RTRstBeddted WitH Ydary)
i internediate 3 are t¥ i call he sane as those used éo
amine (23 K R5PWP AD artRRRCtESY 1oraH 3 TvRIcaly flangeagtion is conducte

in an organic solvent in the presence of base and a transition metal catalyst and
arylphosphine ligand with heating. A useful catalyst for coupling of an aryl group to an
aryl amine is tris(dibenzylidenacetone)dipalladium(0) together with rac-2,2'-
bis(diphenylphosphino)-1,1'-binapthyl. The reaction is typically heated at a temperature
of between about 50 °C and about 120 °C for between about 0.25 and about 12 hours.

The protecting group P is typically a silyl protecting group, which is typically removed
from the intermediate of formula 3 using a fluoride or acid reagent, to provide an
intermediate of formula 4. The protecting group P? is typically a benzyl protecting group,
which is typically removed from the intermediate of formula 4 by hydrogenation using a
palladium on carbon catalyst, to provide the product.

An alternative method of preparing intermediate 3 is illustrated in Scheme B.

Scheme B



Yet another alternative nethod of preparing
internmediate 3 is illustrated in Scheme C. Scheme C
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apollcatlon are readily prepared by procedures known
in the arg, and described, for exanpleg in U.S.

Pat ents 6, 653,323 B2 and 6,670,376 131, which are

i ncorporated herein by reference, and references
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Scheme &L e avail abl e comrerci al I y or are prepared from
readily available starting materials. For exanple,
when R5 is -[ O Cl5al kyl enyl ] n-NR1IOR' and 8 WO
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Scheme é{jterrredl ate 2, of general fornmula 2, can be prepared

the process of Scheme D Scheme DL/ ORSa jCr
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The reaction of Scheme C is typically conducted in a polar aprotic solvent in the presence of
base. Typical suitable solvents include dimethyisulfoxide, dimethyl formamide,
dimethylacetamide and the like. The reaction is typically heated at a temperature of between
about 60 °C and about 140 °C for between about 0.25 and about 4 hours.

The compounds of formula 1 and 7 employed in the reactions described in this
application are readily prepared by procedures known in the art, and described, for
example, in U.S. Patents 6,653,323 B2 and 6,670,376 B1, which are incorporated herein
by reference, and references therein. Intermediate 5 can be prepared by reaction of

intermediate 7 with 2-(4-aminophenyl)ethylamine in an aprotic solvent with heating.

Intermediates 2 and 6 are available commercially or are prepared from readily

available starting materials. For example, when R?® is -[O-CsalkylenylJn-NR"°R"" and

8



H2N 2' where R5a is defined such that -OR5a is
-[ O Cl_6al kyl enyl ] n-NR OR'. As one exanpl e of

W@ obanise7 reacti on conditions for Schene D, thBCT/EP2006/000141
reaction is conducted in dinmethylsulfoxide in the
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Scheme Bay be conducted in a solvent such as tetrahydrofuran,
in the presence of a base such as potassium
tert.-butoxide. Internmediate 10 may be converted into

Scheme Dnt er redi ate 2' by hydrogenation, for exanpl e using
pal | adi um on charcoal, in a solvent such as
industrial nethylated spirits. Further details
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provi des a nethod for the propghylaxis or treatnent of

a clinical conditiopdn mr¥amual, such as a human, for
which a selective (P ddr enor ecept or agonist is

i ndi cated, which ses administration of a
therapeuticathN efMReCtive amobunt of a salt of the
this invention” In particular, the present invention
provides such a method for the prophylaxis or

treatment of a di sease associated with reversible
ai rways obstruction such as asthma, chronic
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the present invention provides such a pethod for fhe
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Intermedite di by ByBogdmatich, fernsxanple usheppalladam oi tarcsal diess sohEnesuch
as indus&ﬁgg&gg&%?qt#cpgrﬁnd gastric ulceration) or nuscle wasting

® alternative, there is also provided a
salt of the invention for use in nedical therapy,

rticularly, for use.in the prophylaxis or freatnment .
Further el E4eRng PRl Ractn IS0 g i AN ST oCsrres I nlparing
Compouh@” arbidebcribes @l e Hxampld-aadr Reforeace Rkanpladeitwst i S
indicated. In particular, there

As indicated hereinabove compounds of US Patent Application No. 60/535,784, and US
2005/0159448A, including Compound A, are potent and selective B, adrenergic receptor
agonists. The present invention accordingly also provides a method for the prophylaxis or
treatment of a clinical condition in a mammal, such as a human, for which a selective 3,-
adrenoreceptor agonist is indicated, which comprises administration of a therapeutically
effective amount of a salt of the this invention. In particular, the present invention provides
such a method for the prophylaxis or treatment of a disease associated with reversible
airways obstruction such as asthma, chronic obstructive pulmonary disease (COPD),
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obstructive pul nonary disease (COPD), respiratory

respiratotéyf &%ﬁtt rbfg{:t%gutscigg@pgrrreﬁﬁ%?éy i‘tr§1 ﬁ':ﬂ%%s%g L r q te{ g%ﬁ’e%?ﬁ@ present
invention proeides encH @ metthivel for ibp pydoylasisar tl’feraEﬂérﬁBﬁﬁ cmflcai condition

selected ol bERU8 e cBpryaoecr o e o i Sesbes (oo
inflammdterygallerginf psoniatid, anyg profifdrativgi skin mse(fs?ax mndvl\tz:rmd where lowering
ians e

peptio i i RGPl By el rRFGPRFR e B ok Bl Vi risesnny

gastric ul ceration) or rruscl e wasting di sease. The

tLjavention 2 e yse of a of
inthe 21BN kB IE R R RleS i R R dS i Bkl Bl
partlcuIarlhe‘opmsquhylhamouphyjaxm onelmmmant affa dinichl condiion droa (hannmai such
a_sel ect renor.ece tor

as a ol irich & pRe B8 npPer orepoBEL BRONEGE RoBeisd T pAfclir, there
is provnde@\'mlaﬁlobtr@ m‘mntlwajcs tl@mbphylaxmnr seutimeastofasdi$s®e associated

with revgr B SR 5 oF b Bt FORmer B e Por BT BBy dssece

(COPD)desgesery tﬂant lafe‘cthsn dmarppas mpiratotyhexoe diseaseprini fdeiseraaspect,
ters is §Bibed sl of P SRLIET i ot S TBH B el giiga conaiton
selecteddlomm peataterenabdur alepesskiont eshgbsibwe rwaetrfailune eskireddsastses (e.g.

q res S|on congesti v heartk.f ure Seaspes
mﬂammeag ?rﬁlﬁ chﬁ?d PIQ lfeé?t&ﬁlecs lrb@ﬁﬁqsgts 8on(§éfl1]od1$w ere lowering
peptic aqmdity IS desiadbley .3 lpeptic ahidsgasdrirsyiceratiomgior nusslewhstieg disease.

| owering peptic acidity is desirable (e.g. peptic and

gastric wulceration) and nuscle wasting di sease. The
The preiamb inventidn alss plovide$ tHehese of\eesdli afrthevmvefitianan tregonanefdctuce of a

mesioari 5 e S ESBES ru b  l eRie Sic R octve
adrenorddepir NBgtinist ais dintlioatepafdri exdraple @jldsrre@erasybcndteﬁema reversible
ntion

) bei { ted. Sal f th b .
airways HSTAPUATG SUED 175 PRSI C LD UeyBn PR oGk 5 eBER S GOPD).
respiratdrg trh@}'rmfe?lbﬂfcﬂfn%ipgz refslp?a‘nofy &Q&n@%i&eo g furkresr aspect there is
. exa rom,. . 0 . . e ose r
provided 3 3AF o thel niChton . By BE i of oiearaen oa s Fephviaxis or
treatmerd a)ff amﬂmpaleéc?fdabhysegém @rofil pF@nétOrecl)la\t/r%urggfggcagfn ngsﬂigestlve
e ro . R
neart foflice) RkOBEERUSL 0. WHPTEa; Slefgice MsPERtEgd] Wialiiagive skin

dlseaseﬁ)heopdilm@lVVhewmterlﬁ@ peptit exidig it rdesirebigpelwyheptic and gastric
A 4-met hoxyci nnamat e, Conpound A

Ulcerat'°8> ar(\cinbjﬁglﬁ)yyagfrﬁgﬁ%qsg) and Conpound A

4- met hyl ci nnamate, to be adm nistered alone, it is
The amcﬁ{g& %ﬁ% %?{t 8f1¥h% ifvention. \t/vhfch is requ1rec§) ;]o ac ecv%uat heralpeutlc effect will, of
course, vary with the route of administration, the subject under treatment, and the particular
disorder or disease being treated. Salts of the invention may be administered by inhalation
at a dose of from 0.0005mg to 10mg, preferably from 0.005mg to 0.5mg, for example, from
0.05mg to 0.5mg. The dose range for aduit humans is generally from 0.0005mg to 10mg per
day and preferably from 0.01mg to 1mg per day, most preferrably from 0.05mg to 0.5mg.
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Accordingly, the present invention provides a

phar maceutical fornulation conprising Conpound A
weriweamgpe, and a pharmaceutical ly accept abl e PEF/EPBD6/000141

or excipient, and optionally one or nore other

R e X T S pp—
Compou@d p dumethéxybinnamtabe) xGumpuuad et di-(4sphenglciphamete) ent IGImhyiQUnd A

e BSR4 BT b SRR Bl o o

pharmadentieal forowldtiont her provi des a pharmaceuti cal

formul ati on conprising Conmpound A di-(4-phenyl

cinnamate), and a pharmaceutically acceptable carrier
Accordingly, ethei present |mﬂj1tlomppdomde$lg/ ghaemaceuticale foingation comprlsmg

era | nt s e invention furt

Compou‘ﬁg }'\ gg@érggtre)hgeﬁm eﬁ?ﬁ"@gFelf g?ﬁmagﬁbéﬁblg oﬁaﬁp?r OF, gex0|p|en and
optlonally':onp@unme gihér trerdpeuticingregdiestse, and a pharmaceutical |y

acceptable carrier or excipient, and optionally one

or nore other therapeutic ingredients. The
The pre$ent niovestipo nsovided admarmamtlsaliﬂnablhletidmcompladmg Compound A 4-

r ( i.ntr I ,

methoxyEf'ﬁbgr%r}%sgalu é%ﬁgﬁ?ér%\g/té%gg%% | ¢ raéréerrtcl:rcelﬁza 3'}1? and optionally
one or miondathet thenageutic ingoédentd.i ne particle dusts or msts

whi ch nay be generated by neans of various types of

net ered dose pressurised aerosols, nebulisers or
The presand irfviehtiorofusther pen/tcals aaphibrimapédzhl formulatioh ngmpisimpCompound
A di-(4- H%ﬁialcr aﬁﬁpé) %gy d)%?ﬂ?ﬁ({éh{l uéc%r étag% %r]crl‘gt 'fltéxgqalent and
optionallg vaener mometheoﬁ‘@rape@mc mgdadcem&)rder of the recipient.

The formul ati ons may conveniently be presented in

unit dosage form and nay be prepared by any of the
The presant firvgstior furthien prayides a pirasmaceutichl folmavlatiary compriising Compound

f t

A4- metmgmﬂgﬁxa{éng gcl?%ﬁaﬂg?c? U%Bal Saocgé;gt glrb?:g J?er%?e%l;? ér&tt gr“?d optlonally
one or mm@p’é@rmageutlmr@r@lE@%| atl on with the carrier V\,hl ch

constitutes one or nore accessory ingredients. In

general the formulations are prepared by uniformy
The formwtatipng iinelude ythpse rayitalge i for corak spareatierad n(indhedieg: tsubeutaneous,

g 2 Lo . ot e _
nscent AP SRR g a8, ALY (LN e porice
dusts ort n@stgr\miglatmahths péreraigdshby eneansr ofuvanidusntyped of\@netered dose
4

pressurl%&ogérggé}ggrﬁabgﬁ%% ggtrzplg%gttg%é r%ctaPéHd R)%Y%? mc?n?dm&ﬁértrﬁa? rbctjccal
sublanUﬁbanoblnﬁmL&er) b@ﬂmpﬂtr@g@n@lﬁ@ugh ttmpsstl stifabla doweamayi c@geed upon

for exanfle 1R coERR! fhadR S thEFedidit! &R fgrmalgtrion?ﬁﬁggjl:&weniently
be presented in unit dosage form and may be prepared by any of the methods well known in
the art of pharmacy. All methods include the step of bringing a salt of the invention
(hereinafter also referred to as ‘active ingredient’) into association with the carrier which
constitutes one or more accessory ingredients. In general the formulations are prepared by
uniformly and intimately bringing into association the active ingredient with liquid carriers or
finely divided solid carriers or both and then, if necessary, shaping the product into the
desired formulation.
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| am nated alum niumfoil, for use in an inhaler or

i nsufflator. Powder blend fornmulations generally
weowbar489a powder ni x for inhalation of the acPCWEP2006/000141

i ngredient and a suitabl e powder base

Dry powfEPimitstons SRR ERCAENE Jo HERPGEY Shrdtiish, Py ToF Biamote, be
presenteaf inl eansotee argl pamfc@esem:f foDeyarppIm@latmnposhhsﬂemsf faryexample

Iaminateglu?ﬁwﬂi@ uné:f(alfap yse é @Ht iiggé}gll gﬁtgmgﬁfﬂggcirj grlgcg al;l c? %drm%lations
generallg ebrtaini a)ma/vdecmmadcremaalatiorcaﬂ thé aotivet ingredient and aegyitalie wowder

vase (PP BRER ORI GAPoA05 FPERSHaM g acos

or starchhvé}seiaﬁnadpﬂ;e tnatdfgrred  dpiponder cnrrmbetlhoraanmalyeaﬂso include, in

addition tg%eag r%oa %rilefaﬁé\\/ Q@le& ﬁgﬁlﬁg?hﬁgﬁc& %sen nat | t/ %Q ct:erﬂgbiose

octaace‘etec caﬂcnentsiearat%emkamnegmﬁ steamtd. or mul ati on may be
suitable for unit dose or nmulti-dose delivery. In the
case of multi-dose delivery, the fornulation can be

Each camsaie netcartadgd egayagenaraldi sdnisin beaeedBB2Q B 38mgUS a salt of the
5,860,419, ,5,873,36

inventons b ENE i5 SSRARIEAIE: WIC SRl Idea 3y GRgYe o gredient.

Alternati2dl$,9 b, cddﬁboﬂati ebf thie. Blvént"bHS ni3y4 bed pEbén{édl without excipients.
the discla ich are

Packagif, AR S AiiafoR e el or it e o OB Sgrvaln g case
of multi-Joselrigfiedrethe mmﬁoﬁ%ﬂxfbecpre metdrbe (adead indisldrsssa bed

U P t ent LAt [ sur i ch
GB 224%{% ﬁg re en1i I?\ er%%éGd %%30 qg e‘PgZ%S aﬂﬂ %Z%%%@;oroﬁlsléhaler,
see GB Qm?896602132969e\am!@1l6926@tlma’lamnt Neesed, 88,096 43361, 7281] 5(085,237,
e oo MR g2 PR g Pl 5 U3 T AR 66 (oo as
Turbuhalenhséea EPO A9 TS br én dmrﬂews& descnbéd)mga.lse Patdniti ifo.f 826847 the

havi recesses

cisctosulgs 0 Acl 3 TRFDy IR Bl ofrercty o BEFMBE g pprocose
device |sblaotapaie|t @bbﬁ&é@ﬁmetdmdrtlﬁ Bateot Mef4, 368,666 ithe dikclosures of which

are here% thCI% 6{%1?%‘2? by EIeN %ﬂ ﬁ&@nﬁ Qsaﬁbnlgtlgﬁlﬁé\?%«?ncalﬂgrlses an elongate
strip fornned/ énin @ bagey efﬁmt ablving ecplotalityed reseshed spdegenlong its length and a
lid shee%glﬁﬁerti?%llyg b%'ltt é%lﬁﬁ)fh; 's%ﬂlég ltii?eg'gtfo t%' (fel?h!ﬁza élggaeftyblﬁ ?r?(amialis each

Shee
containgphevieg &iergin lraviehdlaze formutatidn pomtbintgsa sdii m‘hharrwenhﬁn preferably

comin SR Bk HEFRT 60 AL B2 BB HOSiBl p  ron
The lid sheei ant b@peﬁmiswnllﬁ;brsteratw béver labdipg £hé pheionme whichsaralnot sealed

toone a mﬁtﬁ%‘@%% s?$ﬁ§ f’@% ?&]ﬁigﬁ P@ﬁéﬁs %lcoﬂ%t%cté&fé e attached

fo a windingnmedrss. bAkse, 9M%bly| the ahermeltgn $eaﬂlb|aad/eeum thedlasenarfdr lichsheets

extends%g%nj trn?l? wﬂB% vgétht E’@n ﬁad &e%?ﬁ‘%y%?e‘?%lgblﬁ eaot I r%ltp{e b%% sheet

presen oge
in a longitadioal n‘mecéloot ftenrn ahérrsa;mdt ot tregeaids basen sheei. nNtadrmtnveiy the

V] 10t [ ndi Vi [ .Lherapeutic
formulatz%g rﬁ{é}?%%ﬁ%fgé{éd |1hge§n%g tXéQHear WI{h SHEH I%H'e otﬂglgme%p%[:ﬁc agents
in an inhalation device wherein the individual therapeutic agents are administrable
simultaneously but are stored separately (or wholly or partly stored separately for triple

combinations), e.g. in separate pharmaceutical compositions, for example as described in
WO 03/061743.
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si mul taneously but are stored separately (or wholly or
partly stored separately for triple conbinations),

We@2@s/07489Bepar at e pharmaceuti cal conpositi ons, PEDEP2006/000141
exanp Ie as descrl bed in WD 03/061743. 12 WD

Spray cp%g/l glrcr;/ Epzl%eﬁéq? 3ﬁ§ ]1599 Qp{aélh FZgOSI s I W ?I@?nﬁple be

formulated(anrpdqeedns scﬂmirumslantsedp@nsucmﬁtmcassaaoéals deln/erem from pressurised

packs, s;tlgé p% ng Sug%roc{ dggemﬁ%a?eiglm@gs’tgl I‘f\%%as n%)ﬁr %P L} zj?cgqellant

Aerosol a;o;npoﬂbdﬂsesdntaqeébr edhafatiopedahebet eithefer sx.mplens:ommg solotic and

generallggéﬁgﬁiﬁlta?%a{lqto% rt]l{aenlng%rﬁfgb%% |8r‘?enlgkfr? cc?ljnlg Rgﬁo&% ﬁ'\u%pcﬁﬁéc‘nj tRQraBgutlcally

active ingradierttiaod a)puitahiﬁaptopellantcmnblasaa |ﬂuoro<nambn amdtydeygen-containing

chloroflutotkf%:ra?ri%'(?‘nUt 'o?al lnﬁxtu?e%t ' \@ﬁer]erc]ngr eggﬁﬂblaﬁyd ﬁydsrgﬁl}o?géllﬁanes, e.g.
prope on or

ant uoradca
dichlorodﬁﬁt@hrorgneﬂnaoemt tichlongfluoadmhethaifd, u odioldanokedira-froreetivang, e sespecially
rtic r a . .
111 2P L LIRS KRS iyl oot Cator
dioxide oh Qihdarmm@e rgas frayoalee bhased asgpepslland Fhe aerosol composition may

be excnp% ifr% § @Sg%?%ﬁéﬂyf Bﬁtgiﬂna%dltlonal forgwulatlon eé(cn e)lzn{suwell known in the

uor o- n-
art suchtdsesustsictan(sae- bonlelmlaoml( od d;emihmcﬁridecrossuemtam @ efbanalmyPressurised

formulatf%|n§ %lﬁ%en%?éﬂ? b8%e 8% EQ:%rsteTIag gaﬁ{ r%'nu?rﬂ %Bfﬁgieb A8ked with a

ent ree or
valve (e sd@lmat@rmwafvei and aftecblntceamaqjuatm grovided wim ewnolthpiete
art such as surfactants e.g. oleic acid or lecithin
and cosolvents e.g. ethanol. Pressurised fornulations
Medicamgnts fojedministration dyriehalaiimddesirably dane st @ntrp&edg padigle size. The

optimunﬁé#ggrllg E*ﬁ@f&'% ﬂtl%hzjntgltﬁ? Slg)n\éﬁly]sy@ten%’ @lu\éﬁ a/e1 gtr)pusii RE Oerably 2-

val ve o0’an acCtua 0
5um. Patitles aavmgmh;meeah@ve mdmmjehsraﬁlptooadmenulﬁrf iahaled tdi)yeach the

i nhal at.i on des aye ntrol ticle siz
sml i Lo e 4heR: Py aeso I RRAFE | Bhe etV jgSdiont as
produceb maanche aize sgdtce byScdmuaﬂldrwl inehfene.gp g fraicadpigatidn. T desired
cles

fraction F%&&g s\?ﬂgﬁpe%mgg alrscgjazssglggtf%vn? ?{égervg%;q?rg% etdgl)}ég p%lgigles will be
crystallirgc h\:/vema_anre&mmrsum ke l&taﬁlsté‘rﬁplmwdt igeheslipfthe Ipertlcle size of
the exci@%ﬁ%ﬁpi& d er][t Lthan é}l? %lcei %Tcﬁ be SI m-lthg%gﬁgsien E%ention.
When tHer excipienin lsnlaytob@ ltSrépoApm‘aﬁyd be Lpteskeylt a$ mnmldaaaoée,omter@n ndt more
than 85¢ rci?!qlcgq%ﬁq?g% fe! aﬁlhéyl gﬁmﬁa”' ¥ %thﬁ?rgstgarix 45% will have

a MMD émpdsoyiesl15ganeral Iy, the particle SI ze of the
excipient wll be nuch greater than the inhal ed

IntranasEEsHr SR TRA bé’Wo‘rrhUIBtéJ\ﬁntl’pécﬁfe%DE of Hdr?—ﬁﬁué?ﬁhs veMibRa theche addition

|ent is lactose it w | cally. be presen
of agenti S{ipbas TNRKPBIEE S0Ne: BiTTer A8l ALAGH of M Bt thatqgtonicty

adjustm@a%émgb.e@tm%.dant@ve a MWD of 60-90m and not nore than
15% wi || have

Solutions for inhalation by nebulation may be formulated with an aqueous vehicle with the
addition of agents such as acid or alkali, buffer salts, isotonicity adjusting agents or
antimicrobials. They may be sterilised by filtration or heating in an autoclave, or presented
as a non-sterile product.
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a MVD of less than 15m Intranasal sprays may be
formul ated with aqueous or non-aqueous vehicles with

wo b@eadspti on of agents such as thickeni ng ageeit/BP2006/000141
buffer salts or acid or alkali to adjust the pH,

SOt Qni ¢i t ' ing. r_anti.-.oxi dan
Formualif i rdeep iy FufiBE o ol Bfig A be presontea s
discrete fipitsrslicht adcapistiles acachetis @ tablate leach eontainmgtahpreda@dnined mmount

. a u a | d [ i ffer |t Co
of the ot RER e 58, TR Ty S0RARLES, s £ Ebhin BFid Busoerigy im ar
aqueousrtgyidoer & hem-atueed linyidf o as zn dibm-watehbqtid aguisionaor a water-in-oil

- .0c! , sent - ' I t.
iauid enfyiF B8 2286 o BETF S ER 783 B bR Sef BN Gy clhtbary or
paste. present invention suitable for oral adm nistration may
be presented as discrete units such as capsul es,
cachets or tablets each containing a predeterm ned
A tablet srayure made byhenaredsian omypeldingnopticnsyawjibwderorenore accessory
. . a . i . l. .
ngredieft Bl fessB (IR0 i (RlbrPbarBa By SBFRRLSRg if o Bia A BB e
active ingegigntlineariresfloming formn susheas-a peveddr or granuled, eptitinailyomixed with a
. T | of;: i i O : ey t S
binder, {Bfect® ki ehC MG, MLRRY, JPE F U BSFERE ARG ouided
tablets mayrpree srriden by rmewdingiings syijablenaiatlyingia imixtaee of thermowdered
compouritf ﬁ%?s?&{déﬂbwltﬁ‘% SR Ga afisRr %etggllgﬁbhgg%.pﬂmﬁllﬁeoe coated or
prepared by conpressing In a suitable mathine the
scored apsk Mag henfprendlatast so msdof prewdde Iston oy choiroled uelease of the active
ingrediefQ [h.or granules, optionally m xed with a binder,
l'ubri'cant, inert diluent, lubricating, surface active
or dispersing agent. Mul ded tablets nay be nade by
Formue ) B o B4 Rl 415, Byl it mcton
solutionsdivhighrinay Thetanadtepddants, tufetsohariefiogiats cangt salutes which render
the forn@%ﬁbﬁqfﬁegic% e BIB{xﬁan 3hE SrtSRadts récg)i%f)%cﬁj%qﬁle% 9hd non-
controlled release of the active 1ngredient therein.
aqueousFYPHIR| susPeRionSorhiga Maytiaciade adsrendisgragentsraridiiakgming agents.
e AR 00 AR SRS B hor bl s
ampouleg gpdefald andtrayrostersidun adreare-cried yrnbised)rondition requiring only
the addifid Stha sk IRRYS SaHicr, %rtelilanEFe &lired, Watetr-l?@r-ihf%‘ﬁﬁd?g Gfmediately
_ reci pl ent; and aqueous and non- aqueous sterile
prior 10 e p EXEMNPSANGOLE injaeipni seiutione and spepeiisigsanents rierared from
sterile pci;\Ar;]Héliﬁ,i hide S8R aBlets JFfiks kiRk paér@éils i sBfeqbe present ed

dose or nulti-dose s, tor exanple
seal ed

Formulations for rectal administration may be presented as a suppository with the usual
carriers such as cocoa butter or polyethylene glycol.

Formulations for topical administration in the mouth, for example buccally or sublingually,
include lozenges comprising the active ingredient in a flavoured basis such as sucrose and
acacia or tragacanth, and pastilles comprising the active ingredient in a basis such as gelatin

and glycerin or sucrose an acacia.
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anpoul es and vials, and may be stored in a
freeze-dried (lyophilised) condition requiring only

wao bweadddti on of the sterile liquid carrier, fBCI/EP2006/000141
exanpl e saline or mater for-injection innediately

r.to neous ectio tions ,and
Preferre(@ Hglg gﬂg?%an E 80!‘\1? 8 %fqufq é%ﬁj & hereinbefore
recited, cgrmra;dpecmr@tmlfracabh eliesemﬁ ofttheadtivedngredienous!| y descri i bed.

o SR g FEMLASA-BREPY ey avove, o

formulatlsnls:bf mss mmrﬂ@nbu&)t iaclude otmef ggeriy cemengoryat @l the art having regard

to the ty;? {)lni}é nnS WL@LLeg l?rgf X@ﬁ}??gl ﬁgg%lsﬁl@éb?@ olgrgﬁ %%@m@%’t“eﬁmn may

include flammg@eu&n'prl si ng the active ingredient in a
flavoured basis such as sucrose and acacia or
tragacanth, and pastilles conprising the active
The compngn@daruhpharmaaethm:ai ferrsulstivnasacgetdirtg o thaimvegtioncreay be ased in

combmaﬁ#ﬁe: \fvﬁ’t‘? Br HdAs %?1 dr m]oAr‘e m 8]%?4;:%}@ gér I .t/HIEg%lQer% leggté& from

er red unrt dosdage Ions
anti-inﬂarrm‘ettmyragegtsaantmhbmglv agelts ¢artculdryra Mhdflo lVB/Mz Or M receptor
t her eof

antagonigiy o GraiPuBORRy Rl Daifeber Bt dp o nontbiotcs

antwuralsa,ctm‘l dntibistantinéd eThenigradioatitus gravities, uh arfligherespécing dombination
of,.this invention

i | yde ..
comprisifig By Sait oF fhe s tRrldoffiRr Slity’ e ok M Riiet FRegafitalt Bctve
agents, fohexample sfledted fromadn anti-inflarqumesty agentf (éor eemmmd & cbhiossgteroid

bl | ad
or an NS AR HayEHBle DPHe 0G0 AraL R oBRIar AL PR gptintective
agent (efgo hmdnﬁ?ioﬂ@&r af; ﬁat‘\drial)gort@“n bhhistamviiet lmnnmes @fecdmtmbtuons are
nati on or re ot

those Cf)lﬁlgp%{ﬂgu?l gal gcgn{r’@ "}VSP iQn, j%c?[ﬁe é(ylgp e d;olst|c8§t1er01d and/or an
anticholigdrtic; an(ﬁ/bﬂamﬂam whament Suitadlet daphishations @ire thage Bdprising one or

rt|c | arl ML, M2, ML/M2 or M3 receptor
tWOOthegﬁle ta?eXtBt her P2-adrenoreceptor agoni sts,

antllnfectlve agents (e.g. antibiotics, antivirals),

|h|stam nt i nthus vigdes, in. a .
e will bey Spgiie & REpReRy SKIE IR e At i “AGBHAP PP Eaftpergprirapeuti
lngredlerhthﬁ nheiy\/l@éltx*sémmttbg edrinest s‘aﬁi f(e gn as emal‘rmaialairlma’ﬂne salis or as acid
peu active l.e sel ecte

addition fsp pdrrqfci[u_glsnpr g ] %rF‘y an elﬂ\fver( faihyle | QF &S solvaqes (e.g.
hydrates§ otot Ioptbmtser tied activity aandXSAIstabjlityaranaidri plh’g&lmah&hgra(ctenstics (e.g.
solubllltygﬂf%ﬁftanr%tpeté ééeﬁ?e%{ qu{/vﬁlgﬁg E;%qra omtlfatt d’YhezS% appropriate, the
therapeLaiBtingrediahis, may beauseairit opficallapuredornxanpl es  of

conbi nations are those conprising a salt of the

i nvention together with a corticosteroid, and/or an
Exampleandifi @hslhﬂaimn@'tory agemté dricludePEdrtidostarbidbi dnar NSSlDst &aricosteroids

which may rlgtél unsaetdllrcl) "B matnon wscI‘13 e 0 r%gdnr(]jg of the Mvention are those oral and
inhaled corticosteroids and their pro-drugs which have anti-inflammatory activity. Examples
include methyl prednisolone, prednisolone, dexamethasone, fluticasone propionate, 6a.,9a-
difluoro-17a-[(2-furanylcarbonyl)oxyl-113-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-

17B-carbothioic acid S-fluoromethyl ester, 6a,9a-difluoro-11p-hydroxy-16a-methyl-3-oxo-
17a-propionyloxy- androsta-1,4-diene-17B~-carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl)

ester, beclomethasone esters (e.g. the 17-propionate ester or the 17,21-dipropionate ester),
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two other therapeutic agents. It will be clear to a
person skilled in the art that, where appropriate, the
wordven748her apeuti c i ngredi ent(s) may be used PCT/EP®06/000141
formof salts, (e.g. as alkali netal or am ne salts or

budeson@ét @?niiﬁo(y\c]{ggnqgrtnlﬁ Foia%stéé%j(e.agtpgggr%égqg%%?r n?rgmagloﬁer gcetomde
rofleponitiy,d iciztesshidep bapixdoorts prapiomate; t RPRE10684d, ands B8abi6i t yPreferred

cortcos' e e ot gt oo P ot ERipoldofefty 17e-

[(4- methybhes-mlém:ﬂ& 9&érb@hﬂ)ox§f & oxd-BRdrape 4@@1’@9’(7%%&1%6’[&0@%&3@ S-
used in op tlcalli}/u pure form Exanp
"

fluoromefiyyt pstenand Baedood @éﬁﬂg(%fﬁawtf@rwwk)wbgﬂ%hmraéy-é%methyl-
3-oxo-anbrofatd?% 4-doid- ‘Iﬁ?ﬁir@ﬁﬂi‘o@amd"@ Mbr%‘?&hgleeéfé‘re thdrd referably 60,90

conbi natl on wmt e corrpoun S e |nvent| n ar e
difluoro-17oel2-furasyicarbehyl)oxidl Bdhydroxy-16osnethyi Hexaantirodiailr4-diene-

o-.dr i ch ve anti-inflammtory activity.
175“’”%!‘&%%F‘éﬁ'ﬁ%&?’ﬂ%@%@ e}r[{yl pr edni sol one, predni sol one,
dexanet hasone fluti casone pr opi onat e, 6a 9a-

di £l 1or 2-furan r bonyl roxy-.16
Examples %%IB§ Lbo[e 8!u8§f;r ’g _cafe)aeﬁgzi éuyga(,%ﬁ?%q%dles%rase
(PDE) n&ﬂbﬁbr@(felgmﬂmnmynmb @Bt | inhibitors or mlxed PDE3/PDE4 inhibitors),

dr ox

leukoties P Badbileia i e et skl S Binirs, drvgjase and

elastase atihibitBry, 2betac? tietegrirh yahtagdnistanards- gde)'losmst egceptor agonists or

. Lo sone, e rs.(e.q. 17-.pr gpi onat t [ .
aragonB§ b BLAARE £ Bubund Dol BB IB5PRA T el
or inhibitBSTof EABRIDG/sPRIBdgld. budesoni de, fl uni soli de, nonetasone

esters (e.g. the furoate ester), triantinolone

acetoni de, rofleponide, ciclesonide, butixocort

Other Bofadegriopeciptor a@BRsﬂ;Qﬁﬁlﬁb. scmdtetl -(é.@Gas Breeficafoatd), salbutamol (e.g.
er oi f luti cag

as the s@gﬁé}gccg' l%wer, JS? aia)( rm %@ 183 ‘{JLH&: %ﬁnoter‘ol or terbutaline

and saltd thérewet hyl - | , 3-t hi azol e- 5- car bonyl ) oxy] - 3- oxo- andr ost a
-1, 4-di ene- 17(3- carbothioic acid S- fluoronethyl ester
and

A salt ob&heDmventidnumag-be7asdd( id- Eamisingtichawhio ry phasonbdiddtethsby4 (PDE4)

inhibitor gly %)rggxeéﬂslbgglﬁ?qf lrzlh ta Oénghci ﬂ)g sé)reﬁgllcﬁnrgt? té)r %eﬁal in this aspect of

the mverﬁrohl ay thfEHriyydonmUﬁd thatts” engare fceinalbityth® D8 enzyme or which is
uor o-

ciscoverh o 03! 5,0 ERF4PRIRY ARG AYCTLAP LY BPEA BlerR ok ppmpouncs

which inlaikib ored nastiserd ofithd iIRDEE fandily (a3-well boPDEd| cGaxerally it is preferred to

use a P%%II’E\?RI'[(?F Wh’ﬁélhﬁgéb Z&g% %@Lﬁ?éﬁs @&NSN Bler as regargs the 1C5q for
the PDE@%W%Q%%WW\%dS(@ﬁﬁEM WK BiHigH §ff|(1§/ @vided by the ICs0 for the

eophyll'ine, PDE4 inhibitors or m xe
form which Ph)lrhIistrollmazm witheau loat affieitye ortthg orposes of this disdlaosuse,dhe cAMP

oy ARG 480855ty S LAV BB 3] i

binding sitdghBBERY and tlepdtber fago of thisscatalytic site which binds rolipram with a high
affinity is denominated the "high affinity" binding site (HPDE 4). This term "HPDE4" should
not be confused with the term "hPDE4" which is used to denote human PDEA4.
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ant agoni sts (e.g. adenosi ne 2a agoni sts), cytokine
ant agoni sts (e.g. chenoki ne antagoni sts) or

WO pwslo7480T s of cyt oki ne synthesis. O her PCT/EP2006/000141
R2 adr enoreceptor agonists include salnmeterol (e.g. as

A metnof i dEIBVEAL B0 @ipalsi Bl Byt it Defpatals e uRaf s norooratea
herein mffﬁﬂ‘ BY Fer&lenBE ab @ﬁ&@h%’et A8 hefdidl Séé bfsotmEeT gﬁf)ltcaﬁorﬁWd 0961599
the 1 nvention may used in conbination wt

for ano“}?ﬁ@%ﬁﬂﬁ'@?ﬂ‘?’é@ﬁ@"’e@@% (PDE4) inhibitor or a ni xed
PDE3/ PDE4 i nhi bitor. The PDE4-specific inhibitor
useful in this aspect of the invention nmay be any

Particeg GTfet 8 7S arginied naﬁﬁ.em {Ctn Eationgl Jesssy ribd,0.5, and
t

pricosl il Sk OPYBIRE 4 Qg gFid B "B B s

include pis d-byanoet- h%cyo@@%wydf—m&thexﬂﬂénﬁlmyblojnew wehitboadic acid, 2-

carbomca?lﬁ%? tt%ﬂg 30%0‘1% @%rzf &ﬁu&r&g}gHﬁﬁ%&iep %clohexan 1-one
and CiS-@‘]‘-Q)&il'EM @scyo@:gmmneﬂwexw@emuometmm@plﬁ@mcymmymﬂfDI] these
. . " ) :
e o HULERNISE b 3 e 82 BT b {8 o
which havewnd€¢ rattoyaf OFber greatepur poses of this di scl osure, the
CAMP catalytic site which binds Rand S rolipramwth
a lowaffinity is denom nated the "low affinity"
Other cohip@dhdjrgoﬁmteaeﬁtrﬁmaeéf) and the other formof this

compouify Sop Ty Balinl et Reted pEReHeMer (o8 i patept and the

compourgdst # cﬁétﬂRB‘és@re lﬂibmﬁorfawd”rher‘deEﬁfulISlbwlﬂéférenﬁét P& compound of
term " hP 4 whi ch j enot e

. confused w.th .t ed to
partioulaf, [RISIEPOAIICN 5 ESUB8) 67 4887 PRAMEARTE Bo0E AT Fan4-13-
(cyclopeﬁ@tobt?)d4 hwthcﬂ@bﬁérml]aydweké@1 Lcatboylici &cid edlskiiowrnadSlomalast)
5,99 ICh |ncorporated herein in full

and'tssglf Pé@&@ﬁ%ﬁr‘%ﬂwﬁ E8PSout herein. See al so PCT
appl i cati on WD 00/ 51599 for another description of

Otner oofihetinds SFheesb et pigAe A DB ] RBROLbiG 313fRn 0085, ek Brwc
Int SympaMeidc TOham ;(Sbbtossem;oﬂwnmngﬁ) 398 nAbat rRD8;0 cm‘s gefepsree No.

2urssach®) & PooRIRLES ALy SRR SIS Sy pagss rom

ChirosciericeCcanidd 8xlydring-RIough; e2benzodiazepine PDE4 inhibitor ldentlfled as CI-1018

(PD-1682§@?&}%§%}%&§%§}% %%?rgﬁgﬁ&%d%&dﬁép %%/e éctl]gsx yowal]l-?akko in
WO099/16765; [K434 framakybwaSHakke! vpirt QWA iR d-atidélsy QrjoseslhBxyResp
s pom BB REEL S0E180 Y] oD oo eBRIRY i Oy oot P23y
roflumilagf f(CmSt yeferendie NHlos i1624EA3R-3 Wiingh ah attealadindn€5 QWIORBi4G 505, the
disclosur%' o]f w%ricrgirs%%%egy' incorporated by reference) from Byk-Gulden; Pumafentrine, (-)-
p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzolc]{1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamide ~ which is a mixed
PDE3/PDE4 inhibitor which has been prepared and published on by Byk-Guiden, now
Altana; arofylline under development by Almirall-Prodesfarma; VM554/UM565 from Vernalis;
or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther,1998, 284(1): 162), and
T2585.

17



O her conpounds of interest include: Conpounds set out
in U S patent 5,552,438 issued 03 Septenber, 1996;

wo bios/opgbent and the conpounds it di scl oses aP@I/EP2006/000141
incorporated herein in full by reference. The conpound

Other posgkbem %4%@ @g& 32!5[5Eﬁvxn&bitﬁrs @clt@é&l’ogé?gted h Wod1/13953,

the disclpsiyre lobpwkinih yd feergdy meupbtabawlp),h@fwbmwcl ohexane- 1- car boxy
lic acid (al so known as cilomalast) and its salts,

esters, pro-drugs or physical fornms. O her conpounds
Examplasf ofi anteheldterdincgedis &AdDthdge 28mhpbunrta tiabiach ag HoftagemjstdNat the

I T

receptorg4 7 53400 )compogndise ringllided ding ratkalizids it thee beltadionaa eplants as

|IlustrateEC§¥6’a"|% Qk$§5§Wtro éﬁ is% Egg@nemﬁ@@%pﬁﬁifgﬁ%yamine; these

compoundke At ﬁoenalbtsammmed 4PB- aajts?cie?r)g davtiaryt amineat edhess drugs,

partoueff Etal el (e BEg ool AP LY RrRIcTof B B g can

be maded erqurepdagsh fremnditerelure data Vi, tewital | Eur Resp J [Annu

Atropine%,%%ﬁ-%ggf@r&:&%ﬂggg n?‘n?dl%g? Toﬁ?‘,ﬁa‘é@}ain%%iﬁ&tel@& -588-99-6;

r reference
atropineide6 XA-4436-33- Gamd’tSaH@ seil-£AT4a -0 FdamsibBlatropine nitrate -
g osure of which is hereby incorporated by
CAS- szﬁée?(grence) from Byk- Gul den; Pumafentrine, (-)-
Homatrqpirfe( 4&RE-876KE3,) hygz@m‘nm@ﬁ. qaltz- SAS-H256-9, methy|brom|de salt - CAS-
80-49-9 0- hexahydr o- 8- met hoxy- 2
et hyl benzo[ c] [ 1, 6] napht hyri di n- 6 L N, N-di i sopropyl b
Hyoscyasninetd.d - WA 01-312D, rhyxdwrormmz@/aham BravBHIT 6 randguate salt -
CAS_%%%Qeen prepared and published on by Byk-Gul den, now
tana; arofylline under devel opnent b
Scopolaping + GhE-5rHcd ITyararsomidrEsL - 8533-6%re\veetinibremidegalt- CAS-
155-41-d- 440 (Tanabe Seiyaku; Fuji, K et al. J Pharmacol Exp
Ther, 1998, 284(1): 162), and T2585. 17 WD 2006/ 074897
PCT/ EP2006/ 000141 O her possible PDE-4 and m xed
Particuld? %&1395§|c%hihﬁh8é’rlﬁra{rG&thég# '%%Stﬁeldréﬁ*nﬁ)‘é)' £bld under the name

e di'sclosure o

Atrovent, riiopirated. 185 thef BioanHes. afB(é!ﬁ’fB‘Pl@émofe @nﬁ dh@lhr@r@wg) ¢CAS-
139404- ag%ﬂ SAISY B §HieRst ‘é@?ﬂﬁé’tﬂgﬁthémt (8- 5?26%7t BRBhEMeAbromide

muscari nic receptor, particu hose

(CAS- Secpburitisetigrinermethyl biﬁ'tﬂ&@dﬁ ﬁ@d%ﬂ 60 (EAS- 89-58170 qdinium bromide
(Quarzahefc%%é 9&% 6@?”@&@%!&9%&% IMrH&a%.BBenoaldéakQM% -81-8),

he bel [ adonna {)I ants as ustrated b

mepenzgleteaprogjiiend).Ss BaiH aﬁnaéps)n@r@mmyh@hlommi%qz@rﬁnﬁeCAS-4310-
35-4), érﬂeﬁ@xocyclium methylsulfate (Tral, CAS-115-63-9). See also cyclopentolate
hydrochloride (CAS-5870-29-1), tropicamide (CAS-1508-75-4), trihexyphenidy! hydrochloride
(CAS-144-11-6), pirenzepine (CAS-29868-97-1), telenzepine (CAS-80880-90-9), AF-DX 116,
or methoctramine, and the compounds disclosed in WO01/04118, the disclosure of which is
hereby incorporated by reference.

Examples of antihistamines (also referred to as H;-receptor antagonists) include any one or
more of the numerous antagonists known which inhibit H,-receptors, and are safe for human

use. All are reversible, competitive inhibitors of the interaction of histamine with H-
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conmpounds are normally adm nistered as a salt, being
tertiary am nes. These drugs, particularly the salt

w0 oooam748aT € readi ly avail able froma nunber of PCT/EP2006/000141
conmerci al sources or can be nmade or prepared from

ratur a Vian. 1t ' 5 0
receptors(.:Agﬁ %ﬁg’r?thﬁ%?/ Hﬂ?{'}épsf ﬁor%m’/ 'ﬁéstrt gg%%}%tlons %?g?rﬁstg ﬁgle core
structuremﬁcﬁ@QBb@ﬁepﬁesen&&dbmhhaéolmmt,eformms- 4438-22-6 or its
HCl salt - CAS-4574-60-1 and nethylatropine nitrate -
CAS- 52-88-0. Homatropi ne - CAS-87-00-3, hydrobrom de
salt - CAS-51-56-09, hyl br mde salt - CAS- 80-49-09.
Hyoscyam ne (d, 1) - CASY 01 3]C5 ydrobrorri de salt -
CAS- 306- 03-6 and sul fate - 6835- 16- 1.
Scopol ami ne - CAS-51434- 3, h dr'ob de salt -
CAS- 6533-68-2, nethyl brom de salt- CAS- 155-41-9.
Particul ar anticholinergics include ipratropium ﬂ . 0.

This gengsalizad Hrushwelappresents thiage typenofnanilistanpipey cdienerally available:

e’chanolaf';??ﬁ%r-}sr Cﬁi’hw’éﬁeﬁ%ﬁgnesasaﬂd‘ %I%Lagﬂhgsg) 1!"?\” Qd&lfslc(%ﬁ g&ﬂléﬁtméét:%&ﬁerahon

he brom de)
antihistagines feURGITPR W(*i\éCh( AR 53 cmetagjeﬂzw Rsahesrsl ioRepiperizine and
phenotthEaﬁ& d%ec&r%ﬁéné@ﬁ&f‘ aﬁ@agoﬁi@’tss Q@H&Pér"éen&%&}éltmgr AFES similar

di ni um brom dé

structure(a(gggliyzlgﬂatlor@k@ @4tggt f@gy ggtamctbg}y:pfqﬁtgylgnq prsier{the) alkylamines) or

mimic thbftglﬁé ‘grét%g\%vgﬁ Pﬁ)@ﬁggg JeZ )e%blinﬁ %m%rﬁagomsts are as

follows: chl ori de (Path| | one, CAS-4310- 35-4), and hexocyclium

Ethanoldfhdy/| SUbdBinBxdming! .m&iestel 1 oebiistle ﬁ%@arﬁ{eso diphenylhydramine
cycl opentol ate hydrochl ori de (CAS-5870-29-1),

hydrochlw%laeaﬁm?@ yaate.508- 75- 4), tri hexypheni dyI

Ethylene'abé%ﬁ’éeh égﬁlaﬁ%e ér@l@&é%eiém@hn%@ﬁ@ﬁ@ﬁl Rnnamine citrate.
97-1), telenzepine (CAS 8 -90-9), AF-DX -

Alkylamlnq% Chlqspph%'trﬁ'aaeraé\% ligesalta fuch %théé‘ﬂﬁi%q}ﬂ galt Angsicgvasingn
Piperazin¥39 1/ ok mé hﬁtld'rﬁrﬁ}d%}ﬂh@ ;S%fmcyﬂ”t'é cbydisine BCERY clizine lactate,

i ncorporated by reference. Exanpl'es of anti histam nes
meclizing b‘@@”ﬂ@?@#zﬂ'&ﬁ@b as H, -receptor antagonists) include

Plpendlnégy AQtEiZdle, l@WHc@bégtlnbnﬁ)InME\&Hé o ¢ Géﬁé'r%e‘ﬁh&@%logue and
ch inhib -recetors and are safe for

huma
terfonadijgand dproreneeing GYaiosHINdS oF Bpeien ARUBAeMliFA ESPePtaRle AL

Azelastw\é“h?ér@@ﬁlb% of vBi ShaiieneH,WrddBptdr -antdtioet 2R MABBE used in
EP2006/ 000141 receptors. The mpjority of these

combinafigmwih 8 5/2E4 ifRBETy first generation antagonists, have
a core

Examples of preferred anti-histamines include methapyrilene and loratadine.

The invention thus provides, in a further aspect, a combination comprising a salt of the
invention together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a combination comprising a salt of the
invention together with a corticosteroid, e.g. fluticasone propionate, 6a,90-difluoro-11p3-
hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-

17B-carbothioic acid S-fluoromethyl ester or 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxyj-113-

hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester.
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structure, which can be represented by the foll ow ng
formula: Ar, XX-CCN Ar2 This generalized structure
WO epressat s three types of antihistam nes geneP@i/ER2006/000141
avai |l abl e: et hanol anm nes, ethyl enedi am nes, and
The inveagliﬂrfl Hr%rgnpggnsﬁﬂ & ul-t d:jqftaggtp ﬁ ogél%t'% rcgltg\ﬁ %Ege gasta'lt%? the invention
together aitAmacinéchatieergs e lpaipeadropiunp ioxéropinmer #otpium.
phenot hi azi nes. Second generation antagoni sts, which
are non-sedating, have a simlar structure-activity
The inventidrapiiovidss, ip a farthdredspetiey cogthinatioh ltempdsieg atgait!of tiee invention
r.ou al. kyl am nes) or mmic the tertiary amne
togetherg}tﬁaﬁ %\#’F’ﬁta& T)%rl zine or piperidine. Exenplary
antagoni sts are as follows: Ethanol am nes:

he e AT RS D PPl CARARAE n st g vencin
together Emttylaeﬁ’mamhmder apyra | conticostessiti, e atge, withr mpeardihistarnine and a
corticostdfff a L ORLERARILe Citrate.  Akylam nes.

or ophent ram ne-and its salts such as the nal eate
salt, and acrl vastine. Piperazines: hydroxyzi ne HCl,

The mveﬂ’?((ﬂ'[ ? 0 ne paal’TRﬁéJ Xtcg'c%%% ’cs%ﬁglhé 'a%%ltlo%rtl@ﬁﬁ%entlon
together Agthear aollcdn,ohrheafglocaankiaa;ﬂDrEe4 HElibitdroe.gt agitne RBE4 tnshlbltor and an
ant.chomfe‘?@%%g Eﬁb%é%egél goge, and terfenadi ne and

na I'ne hydr I oride or another pharmaceutically
acceptable salt. Azel astine hydr ochloride is yet

The com@@%&g re'f_!errédet%teaﬁb% B@ 466%9%[: %ﬁ S%Xgrﬂg? l?oer L}égqlq tﬁéqform of a

natron w
pharmacputifab fareliadion |and1|trmsamhanresceuﬁlcalddemiatmrgornmene aagembination

as deflnéoo 586\%d'tdégtheﬂa\ﬁth }Sﬁ){'}gléggﬂpéllwac’cc@fnﬁwedﬁﬁreg# Bl{ gaelfrigf ?éb%sent a

rrsin
further a$pﬂ¢teﬂftthennvteo@m her with a PDE4 inhibitor. The
i nvention thus provides, in a further aspect, a
conmbi nation conprising a salt of the invention
The indi\tid;gmch@poumdsmfasucb comb@tiensoingy be. agimimistared:@imn gequentially or

snmultan@&%{ rﬁ%&)‘% ? ( gcﬁ'nﬂb%é yﬁérgnal:%&t?qr?I %&8 a%%s %roRn?te doses of

known th)emqeptlc ag@x@wal he r@aditysapprediated byl thasessilled in the art.
17) 3-carbothioic acid S-fluoronethyl ester or
6a, 9a-di fl uoro-17a-[ (2-furanyl car bonyl )oxy]-11 R-
Bﬂ@w_esbglm&h@é@mgﬁyl - 3- 0x0- andr ost a- 1, 4- di ene- 17( 3- car bo
thioic acid S-fluoronethyl ester. 19

Figure 1 shows an x-ray powder diffraction pattern of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyI-
propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one
cinnamate.

Figure 2 shows an x-ray powder diffraction pattern of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-
propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyi]-8-hydroxy-1H-quinolin-2-one 4-
methoxycinnamate.

Figure 3 shows an x-ray powder diffraction pattern of 5-{(R)-2-(2-{4-[4-(2-amino-2-methyl-
propoxy)-phenylaminol-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one di-
(4-phenylcinnamate).
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WO 2006/ 074897 PCT/ EP2006/ 000141 The invention
provides, in a further aspect, a conbination
w@owpoT4spng a salt of the invention together RET/APENG/000141
anticholinergic, e.g. ipratropium oxitropium or
tiotropium The invention provides, in a further
aspect, a conbination conprising a salt of the
Figure 4ighe@BtaroR-ray @gwﬂble diffrdctibn ?Iattemt ofhb-$RD-(26(4- [Ii(wamlno 2- methyl—
tion ur.t her a
propoxy BN EI T PLE A T e P Y AR Biso R AP 2 e 4
methylciritididhte (préfared tcesrding te thetmethsd eff Exatinple 4gMethioti ) an
anti histam ne and a corticosteroid as descri bed
her ei nabove. The invention provides, in a further
Figure Sashpwetan a-rayp pbivdat diffractiompattsinnof 5\-[(@42[—(29{1?1 [EJ(IEammo -2-methyl-

nvention t her, wi n.anti o
propoxy NsREr e BB RS Vg eyt AV Rse e oty T Rin-2-one 4
methylciranaimatd (drepared iaccading és thei rbaﬂomefr@tamﬁeuewlefﬁod 2).
conbi nations referred to above nmay conveniently be
presented for use in the formof a pharmaceutica
For a better ndierttandingnal thk usveplkiam,nthe efollaviag Exampldsasreogieen by way of
onprising a conbination as defined above together
th a physiologically acceptable diluent or carrier
represent a further aspect of the invention. The
vi dual conpounds of such conbi nati ons may be
AbMQVAé?Hrnstered ei ther sequentially or sinmultaneously in
DMSO sepabatethglsulfoids ned phar maceutical fornul ations.
Appr t herapeutic agents will be
DSC readgm%"%g%}%%ﬁ@ﬁ@&ggnhgﬁgge skilled in the art. Brief
H,O descWWagderi on of the drawings Figure 1 shows an x-ray

HPLC g?}“’?%ﬁ@%&%@%ﬁ%@%ggﬁﬁ% a@f et hyl -

TGA  pr opdkgymqgnaviyketicianalysiphenyl } - et hyl am no) - 1- hydr oxy- et

hyI] 1 H quinolin-2-one cinnamate. Figure 2
THF W;rgté% g{r&’ﬁyan owder diffraction pattern of

TLC 5 [(Rhmﬂa‘,{@-c{\mrﬁamograplwﬂ no- 2- net hyl -

prop ani no] - phenyl } - et hyl am no) - 1- hydr oxy- et
™S hyl ] qé%??ﬂg&o%él H qui nol i n- 2-one 4- met hoxyci nna

XRPD mat eX- rﬁv@owdeedlﬁmum an x-ray powder diffraction

IMS pattern sf?{ah @teozor%r?ts{d' [4-(2-am no- 2- net hyl -
propoxy eny amn phenyl } - et hyl am no) - 1- hydr oxy- et

hyl ] - 8- hydr oxy-1 H qui nol i n-2-one di -
The foIlo&vﬂ‘@%%ﬂXiL:gli ASRGER \%re L%Qd in respect of Examples 1 — 6:
XRPD anlaysis was performed on a Panalytical X-ray powder diffractometer, model X'Pert
Pro PW3040/60, serial number DY1850. The method runs from 2 to 40 degrees 2-Theta
with a 0.0167 degree 2-Theta step size and a 31.75 second collection time at each step

fllustratio

using an X'celerator detector.

1H NMR spectra were acquired on a 400MHz Bruker DPX400 spectrometer. Sample was
dissolved in dmso-d6 and chemical shifts were reported in ppm relative to the TMS signal at
0 ppm.

Where necessary reaction mixtures were purified using Biotage packed silica columns.
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WD 2006/ 074897 PCT/ EP2006/ 000141 Figure 4 shows an
x-ray powder diffraction pattern of

W®2(06)4827 ( 2- { 4- [ 4- ( 2- ami no- 2- net hyl - PCT/EP2006/000141
pr opoxy) - phenyl am no] - phenyl } - et hyI am no) - 1- hydr oxy- et

h :8-h oxv.-1 H qui nol i n- ¢
For ExafbleL, e Maretatie S Pt Bt 185 Mg 8RB0 ,perkan
Elmer Pyljs Fisgtialenusnizen G583 Na062304a pampled everd iwfeighedtinorarpaltiménium pan,

R 4 -
an alumBPld bRked o fo0 & 1 SR o SBTHTEERA Wil 21Rs %Sk, A Emoy
pan and higlskr@d Iaﬁdéfexehcéa FHapopleoivere é’qumihmtéd atrgd hgzlanumeatmitﬁ 1 g °C/
. re re accor |n Lo the net tho

min to 36 e T eri vaf el reted HamARBI™ e gRh o0 e

foll owm ng Exanpl es are gi ven by way of illustration.

Abbr evj at i, on nmet hyl sul f oxi de CD|ffeet|aI
For Exaigpian i 53t d Bie SRLeTE) Bl Aotsmias SHOTRMID: JHalysispas Shipged tsing a
TA Instrlingiis c2aRior mmggea@hyrumsawmgomqr 3umﬁw‘erQreawaigh§<u Snto an

alumlnluwnnglt\{?g %1% gjnfurgﬁg Iid%@i— nntg gg‘&%}r‘@ 8 gzgfrf?)g%/?sed with a

brass ro# Nﬁnlémw tph &ndNRt daWet @éireweﬁéet ssdfiflet Aer®BhiiGbrated at 30 °C

anal ytical methods were used in respect of Exanples |

and heatedgat QRIS B i3 itempratyse DEeRR PSRN FathyfyThe lstrument was

librateus rp’dﬁm%‘hd I diasdpgeter, nodel X Pert Pro
cabra PV\B%\QO 60 se?él al nunper DY1850. The nethod runs from

2 to 40 degrees 2-Theta wth a 0.0167 degree 2-Theta
For Exal% fép1 $he %%@g%vﬁﬂet? O aRRGGE a8 Aptitdd Q§lr|1_(r5 'ﬁrﬁ’erﬂﬁw BAeP Pyris 1,

usi n cel erat or detector. spectra

serial numheé @ZH@Q%‘E’@% nSampige Wwere mlaged r'ntBFg(Zﬁ)@d Speeiniughperrand then
positionecPoiPh ?la‘ﬂﬁ&'ﬂ HAisio) 95 Ibfwgfg‘sﬁéa‘#&i LG °Csnlnfntt§ 800 °C.

were reported In ppmre ative tot si gnal at
The instppipient wae c@libiried sy deyperaiire being tﬁ@@wree@ommf @igkakartd ademel.
usi ng Bi ot age packed silica colums.

For Examples 2, 3 and 4, the thermogravimetric analysis was obtained using a TA
Instruments 2950 TGA, serial number HA2950-226. Samples were placed into a tared
aluminium pan and then positioned on a platinum crucible. Samples were heated from
ambient at 10 °C / min to a temperature between 250 and 350 °C. The instrument was

calibrated for temperature using the Curie point of nickel and alumel.

Reference example

Unless noted otherwise, in this reference example reagents, starting material and solvents
were purchased from commercial suppliers, for example Sigma-Aldrich (St. Louis, MO), J.
T.Baker (Phillipsburg, NJ), and Honeywell Burdick and Jackson (Muskegon, MI), and used
without further purification; reactions were run under nitrogen atmosphere; reaction

mixtures were monitored by thin layer chromatography (silica TLC), analytical high
performance liquid chromatography (anal. HPLC), or mass spectrometry; reaction

mixtures were commonly purified by flash column chromatography on silica gel, or by
preparative HPLC using the general protocol described below; NMR samples were

dissolved in deuterated solvent (CD3;OD, CDCl;, or DMSO-d6), and spectra were
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21 WD 2006/ 074897 PCT/ EP2006/ 000141 For Exanple 1 the
differential scanning calorinetry anal ysis was

wobkiaiomse? using a Perkin El mer Pyris 1, seri aPCTEPI»6/000141
537N9062304. Sanpl es were wei ghed into an al um ni um

acquwed%ﬁjp? ggréaerhaé m{nﬁ bgﬁﬁofng{?grg @g@w&ﬁrﬂ&/e?fséamqg @ﬁ?ln%t aQ d

and mass epeeicbnaedric idertifieatien wSappﬂfcarmedﬂxyeanaiﬂmﬂosbnaan@fdzailbnso C

method @ﬁﬂ%ﬁ@{hﬁ%P%{nﬁ%m& g\strmn%p ﬁ’ Q E% %Jl ;: 3 ge n}:o\r/vas

Exanples 2, 3 and 4, the differenti al scannl ng

Sunthesi£bP ';@ B8Rl : ing oo i

"3

al uni n| um lid pI aced on top of t he sarrpl e and
corrpressed vvlth a brass rod An errpty pan and lid
a. Prepa g pyiamiee lg

e T
11.32 g, &z melxih dimeviitspifiexiderE#H0 Bxgssdeaiedtdid5°C for 1 h. To this

e e A LR T R

mixture wes waphestted SiGtfor & httb@reglocmdm 38 ‘Gninparicabatht h«EhJoro 4-
nitroben?ér?%m@gfgd%wy% ?&&riébljng})@r 3éﬁ’rk§nln$acﬁplt§*ﬁ %\%ﬁgﬁ %%%W@o °C,

and the gegultingadaskl réch solutiorpweatstirred @b ireqy ti¢rspedaitire feroa rﬁwrtr@fr 1 h. The
reaction 'ﬂ{] Kﬁ%n%@ ViR Q'ﬁ@b 2Bk a%fe Ithgdl Brotethdlfe CTSRO mL), and

graV|nEtr|c naIyS|s Wwas alne usi ng
the Organnslay@mwmf@dz(gmsamte@@qumummﬁn ohmlgsmma 1000 mL). The

product @ﬁgﬁ e%@nté’l‘@ﬁ %K %g@ﬁ@ﬁi of gMthyﬁrotcﬁlroﬁg acifl élfdﬂ ﬁggf@ tﬁ@n and

on a I num Cr ucl es were
organic lngent e‘rcﬂ\efre%mngmngm@ohdtW@dh@ flltmiedwamd)washaamév ature

dichloror?@fh\yﬁgﬂn@% ffiste Inid &IOL{EIQQS' nstrument was calibrated

enperature usin e Curie point of nickel and
The solichmaiasial wa&m@@félyémfﬂr@d@hIaéwdroggn@t@ndlaﬁbrwu se, in

Pauadlu(‘nfth §ou v iveInERRore %8 %%Hssaddé& abfid %%{Haﬂbl and
solvents were purc ase ron1conner0|a S p lers

(500 mL. oFheKuipwas shajea-vigageyshhundsr 3 atmaspheragyf hygrogem oBafi@r

16 h. T%&’Qét‘k ggﬂﬁ?y{ n fm‘é) ed, %@s&[@é}ﬁ}‘ﬁﬁ%\}ed%d%h%ﬁeg P8R0 And the

used wt fur

resultingrrafig ﬂrl%daby @zeotnoé@@twwbﬁ@luwge € x 490 ot affard eheyiétle
mtermed?étg%%% i®rsoli@BLhd %s% @563 _Were monitored by thin

l'ayer chr omat ogr aphy (SI ica'TLC), analytical high
performance |iquid chromatography (anal. HPLC), or

b. Prepifficn SRRERI-SIBI4-Ws-( 2 SAmblRMethyl-propoxy)-phenyiaminol-phenyl}-
ethylamino)-1-(terf-butyl-dimethyl-silanyloxy)-ethyl}-8-benzyloxy-1H-quinolin-2-one
A mixture of the product of step a (23.2 g, 1.1 equiv), 8-benzyloxy-5-{(R)-2-[2-

(4-bromo-phenyl)-ethylamino-1-(tert-butyl-dimethyl-silanyloxy)-ethyl}-1H-quinolin-2-
one hydrochloride (66.0 g, 0.1 mol), and sodium tert-butoxide (54.0 g, 5.5 equiv) in
toluene (600 mL) was stirred at 90 °C until a homogenous solution was obtained.
Palladium tris(dibenzylideneacetone) (1.4 g, 0.015 equiv) was added, followed by rac-
2,2'-bis(diphenylphosphino)-1,1'-binapthyl (2.87 g, 0.045 equiv). The reaction mixture
was stirred at 90 °C for 3 h, then allowed to cool. The solution was washed with water
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m xtures were comonly purified by flash colum

chromat ography on silica gel, or by preparative HPLC
wa@giong748he general protocol described bel ow, NMR/EP2006/000141

sanpl es were dissolved in deuterated solvent (CD3OD,

(100 mi A5 St ool softh PRAGG et G iy, Bel PR b 56am

sulfate. The solventas( @6@vadHohdarndducestmestaral topafoadriitedtitls; infendediate as

a dark bR Sp OB S GUBLY Wfich UBANISLh SR Vhu RS cRf LT by an

hi-zati on a Perkin
El mer instrunent (PE SCIEX APl 150 EX). Synthesis of

c. Preoaﬁat[owgf B1RR22 If'{’AILIﬂ (b2 Q%gtﬁv%%%x.v%%ﬁémmm -phenyll-

My arrtiar = pIrretryt - €t VI allmrT OXV-=-CELTIVT]
etthamu@)deh&Q&ﬂé&ﬁ@lﬁgﬂL@E&m&atl on of

The prodﬁct(gf tﬁerh |o%s Efe&)rWels dt HII fr@%lﬁmrﬁg%wgé 2'08/; i de
(36 g) in afm@mrml GR0i mIL)!chraﬂOhUOOmIlL) at 1@ tegnpedatd® fiopfi§ hi Mhe

mixture vgéos'%:&éht?é{{eé Bﬁ(&queéu%gﬁ g%a?&éﬁ@ oﬁggﬂtﬁﬁodofqtts o‘haﬁaf \%Iurgle.h'IM

urr
aqueous Bodivimlaydrorxics ﬁ‘:pD L) pyasaided, fotkaves! ty, acktanifiie($00 mhe and

lsopropylré‘c%?été bo %f(t e%q%ﬁu%?%% %ﬂo&eggﬁg Ehﬁoraaﬁib BRase

ool ed'to I'nan 1ce
washed with i dinatireted a(quem@ soﬂllerqmlowdwetead%ﬂ)@dnls)l toew gaturated

aqueous"8d cHIoﬂg% &Eﬁr a‘?né%e\k/é’ﬁél #Rd% yer S QQ&UFnhﬁJIfate and the

resulting n was stirre
solvent rempyrst @t v@ceo fQ)ﬁiffCGid fhmtleentenmfbdlater(éo grositey Iaera Iwawn solid, which

was use&mm%&r‘/&rﬁnnﬁ@[ (1000 m.), extracted wth

dic ronet hane and the organic |ayer
washed (1: 1 sat ur at ed aqueous sodi um chl ori de: wat er,

d. S nth@%f R- L1204 Y OAMHfilo STt I-%x a. I%Ih:hIeh 1

La-:.r_-ef“-a oA u'n° -anItered and
; 0 n I I wa
Palladiu co gﬁ’? eéi@gT%d/a‘g)é\QI% rEErrllialdt?)?ekr Igo %\Kgswa}t%‘ﬁgg%gbg fo 18

the produyqt &7 e meeviqus raacrwdrfetyélm bmthﬁneléﬁoo mbthlha@I/uﬁm Wan%

9 I
stirred VI%WUQQO@EP%Q : Hgﬁjh@éé}q’e yﬁ“gissﬁ)g %Zﬁerfh\euéa%s v filtered
and the (jlpés cgn@n 1 reﬁucagd:,r@%f@ﬁe tragffergr theditle, conrrppund (40 g),
which wﬁ@t rﬁ?‘léa B&a?eveﬁﬁnpﬁésgt ﬁﬁﬁ@ ahd! o?é%é:(‘! et 1t§ 3!’“3)6 g@%ﬁ@rsalt by

uced pressure, res ting so
IVOPhII'Z%@éotropl ng with toluene (3 x 150 nL) to afford the

1H NMRtéBG)dJ RIHAbfidtrgbpt e as a white solid (4 Qg, 0.18 nol,

>%
3(ppm): 10.4 (s, 1H), 9.3 (br s, 1H), 8.7 (br s,1H), 8.15 (m, 2H), 7.8 (br s, 1H), 7.03 (d, 1H, J
= 8.2), 6.76-7.01 (m, 10H), 6.42 (d, 1H, J = 9.6), 6.1 (br s, 1 H), 5.33 (d, 1H, J = 9.1), 3.8 (s,
2H), 2.7-3.1 (m, 6H), 1.21 (s, 6H); m/z. [M+H+] calculated for C29H34N404, 503.3; found
503.5.

Example 1

5-[(R)-2-(2-{4-[4~(2-amino-2-methyl-propoxy)-

phenylamino]-phenyl}-ethylamino}-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-

2-one cinnamate (unquantified hydrate)

5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino}-phenyl}-ethylamino)-1-hydroxy-

ethyl]-8-hydroxy-1H-quinolin-2-one (0.11g) was slurried in aqueous tetrahydrofuran (6:4
24



b. Preparation of

5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) - phenyl am
wmlosphsayl } - PCT/EP2006/000141

et hyl am no) - 1- (t ert-butyl -di met hyl -sil anyl oxy)-ethyl | -

THF; HZO o?/g{n}c Og?)i}ss rng H\(lg%mfcbdz (006?3%) @\q%cit{)%oldg q’l—ﬁ-'f(G?4hFl-lF:H20 vol/vol,
0.1mL) \A&sbﬁatmjlhmxyeeﬂof (t®) ackd fii@solved. A portlon of the acid mixture was added to
et hyl di net h
the free Y5 SOINOR VY Vil sReaBTu AANH] b MR VoL i BRidhlls THF (o4
THF:H,O( 661/dblyg, The 1seenl )splumlsrd readd baem t @ate bioy _(B(lsﬁalla(rSmdﬂ\cgi to this
s S VBT D T o S G v
and moré seex| sludoeway kiddetheacet one) (1.4 g, 0.015 equiv) was
, d, foll - : . .
g 1583 BRI it o s g T3 g s v
washed @itb4fquequs THF ([Bre THEEEO vol/vol, X2 xir0e2mijpand dried ¢t vaduod&k 45°C
then allowed to cool. The sol ution was

i hﬁ}gfor el

overnight lo g&{NGiER CREPEINS3 WO 2006/ 074897 PCT/ EP2006/ 000141

(100 nm.), 1:1 saturat ed aqueous sodi um chl ori de: wat er

) 10 t he d r, sodium sulfate. The

Yield (”°§8?‘i?é’nf')‘%?§w 8% B%z‘fhreduced pressure to afford

the title intermediate as a dark brown solid (40 g
400MHz i\f'\)‘%}e@%ﬂﬂ%n\f@% éjssr%gerg\rﬁlcteha?%tppfrnqrt her purification.
3(ppm): 5.-2|f)((@}l) 2: |(262 428 Yt (2F30a; NQ:72-2185 [yt) i 0R.@R Y RHPEEBIAMH) m;
6.50 (1H) T ardi) 6 BOHIE 7oty .88 Fidhd yrByizs 667 (2H) d J=a.1hz
6.94 (1 Hbiﬁqu&mgtH'z N-60D (E-I)Tmh g=hsiagu atoqo(;IZH)he %Jp&emjz,o ws?%g&n) S8, 1Hz;

te t 10 g) in

731745 B (sbe iy oRAne i hob D {FTd B,

tenperature for 16 h. The m xture was concentrated

DSC: ThIGRITHE YIRS b A SO A AR Gk FENEHE50 Gt Jiadoliowed by
a seconcﬁéﬁ%erﬁﬂhﬂtl’%‘ﬁ%%& of 683 @hid & E@oée'ag@ntrﬂe)coﬁﬁgsmon

I sopropyl acetate (500 ni). aqueous | ayer was
TGA: The saoplaiexiits hweianyless of Bi§ds eN/wVﬁam @mhmt o approximately 63 °C.

bc o
mis s 353 sAHBUOR BT L 1 ol 8 Uil o -
Subseqwng\aeigbtslosslseﬂ@rtoddcqmrmsﬁ@odl um sul fate and t he

sol vent renoved in vacuo to afford the title

internediate (50 g crude) as a brown solid, which was
XRPD ansdysis of thh @atductiistshewn murigfli cat i on. d. Synt hesi s of

5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) - phenvl am

nol - phenyl } - et hyl am no) - 1- hvdr oxv- et hvl | - 8- hvdr oxv- 1
ExampldRqui nol i n- 2- one Pal | adi um hydroxi de (10 g, 20% w w on

)40 added to the product from

5'“”‘*@@‘?@‘? zvg'gtiﬁom%\@%%l%%p &gﬁl owed by ethanol (500 ni).
phenylaittisolsphenyj}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-

2-one 4-methoxy cinnamate (unquantified hydrate)
5-[(R)-2-(2-{4-[4-(2-amino-2-methyi-propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one (0.101g) was slurried in aqueous tetrahydrofuran (1:1
THF:H,0 vol/vol, 1.2mL). 4-Methoxycinnamic acid (0.036g, predominantly {rans) was added
to the mixture. A solution formed before crystallisation spontaneously occurred. The resultant
slurry was stirred overnight at room temperature and then filtered. The filtered solid was
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stirred vigorously under an atnosphere of hydrogen gas

for 8 h. The catalyst was filtered and the filtrate
weoveemspat ed under reduced pressure to affor dPCTIEP2006/000141

title conpound (40 g), which was purified by reverse

se HPL and i sol at uo tate s o
v Gt o SR8 i SRR e
vacuo ovéﬂnght(@glvétﬁé)tltle%o'in,ddwhds 1 H, 87 (br s;,1H, 8.15
(m 2H), 7.8 (br s, 1H),703(d 1HJ82),
6.76-7.01 (m 1 OH), 6.42 (d, 1 H J =9.6), 6.1 (br
Yield (noSaccbuhling for watet donténtileodhtts; 98%Ww 3.8 (s, 2H), 2.7-3.1
(m 6H), 1.21 (s, 6H); mz: [MH+] calculated for
C29H34N404, 503.3; found 503.5. Exanple |
400MHz DMK R) a2 B . 4TN8-dstefferice 200 pphet hyl - pr opoxy) -

3(opm): B SIS RS R RO o7 . 2 PR BePED Fhin i OH o 78 (3H
5.05 (1Hhmdrem@%me d J=15.9Hz; 6.49 (1H) d J=10.0Hz; 6.85 (2H) d J=8.1Hz; 6.87 (2H)

d 9=7.8H1 6 S Grochy 7 (sﬁ ﬁwlengjw tgyzh BBRPs SIS AT o

J=8.6Hze gl HPs;hg.ds oxery d b= miome! i n-2-one (0. 11g) was
slurried in aqueous tetrahydrofuran (6:4 24 WO
2006/ 074897 PCT/ EP2006/ 000141 THF: H20 vol /vol ,

DSC: Thé s@‘ﬂp)e showaN&T EhdBIReHhfic 8fdnt Wit -aPXhset BF AAURPYS2 T@Eollowed by
(6: 4 THF: H20 vol/vol,; 0.1 nL) was nade up, nost

decompqsﬁ'@nam d dissol ved. A portion of the acid m xture vvas
added to the free base solution which was seeded Wi th
slurry of the salt in agueous THE (6:4 THF:
TGA: Th@ saMplg exhibits @ weight 1ass ¢ftS o Wifrere @mbig éo appraxmamly 425 °C.

This is fdJIB\QQérD] QY LosdcBhé we&th tiselof LS, P frovh 198 o8 ¢ Etypg}‘oxgﬁé‘l&g/yl 70 °C

ensue, e remal ning trans cinnam c
due to deviortpasiion.and nore seed slurry was added. Havi ng
stirred at roomtenperature overnight, the slurry was
filtered. The filtered solid was washed w th aqueous
XRPD areiysis(gf the maduetiOshovi inoFig2 x 0.2nmL) and dried in
vacuo at 45C overnight to give the title conpound.
Yield (not accounting for water content) 63% h 400MHz
ExampleR i n d6-DVMSO. TMS as reference at 0 ppm 6(ppm :

5[(R)-2-@-§49[4((§%m|%o- -w%h;gl?%)&x =7.3Hz; 2.70-2.85 (4H) m
phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-
2-one Di-(4-phenylcinnamate) (unquantified hydrate)

5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-

ethyl]-8-hydroxy-1H-quinolin-2-one (0.108g) was slurried in aqueous tetrahydrofuran (1:1
THF:H;0, 1.2mL). 4-Phenylcinnamic acid (0.049g) was added to the stirred mixture at room
temperature and spontaneous crystallisation occurred. The mixiure was stirred for over 1
hour and then filtered. The filtered solid was washed with aqueous tetrahydrofuran (1:1
THF:H,0, 2 x 0.2mL). Having been left to sit at ambient conditions for several hours, the wet

solid was dried overnight at 60°C in vacuo to give the ftitle compound.

Yield (based on free base input, not accounting for water content) = 33%th, 62%w/w
Yield (based on acid, not accounting for water content) = 66%th
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6.50 (1H) d J=15.9Hz; 6.50 (1H) d J=9.8Hz; 6.85 (2H) d
J=8.6Hz; 6.87 (2H) d J=9.1 Hz; 6.94 (1 H d J=8.1 Hz;
WG209/01@p) d J=8.8Hz; 7.00 (2H) d J=8. 3Hz; 7. O0BCT/EPidp6/ab0141
J=8.1 Hz; 7.31-7.42 (4H m 7.57-7.61 (2H m 7.76 (1
H s; 8.18 (1 H d J=10.0OHz DSC. The sanple exhibits
an endothermwi th an onset of around 60 C. This is
400MHz NMR ova8dDBBO. aTd8 esirdfeesrdetah Oppmwi t h an onset of 106 C

swpm): SR BHTE e FelRgs 2rs e () i o a i, s (P m:

6.50 (1HARINI-OEHmL 66§ (B3) €.J=1FloHs; i 686 (AH)oads Biiza esm:qm) d J=9.1Hz;

6.96 (1HY§%9%5 uhzgﬁgggq@gf ok -f 790, 8% 908882 POIREE & u=8.1Hz
7.38 (2Hjlecempbizj t7.45:7.4XRPB) arnal?;ﬁsll(QHQ)ﬂ J=16.30120dUBT-7.%7 6El3bivm; 8.19
1 Exanple 2 5-[(R)-2-(2-{4-[4-(2-am

(1H) d J5 12) di:_llzrgnst hyl - pr opoxy) -
phenyl am no] - phenyl} et hyl am no) - 1- hydr oxy- et hyl ] - 8- hy
ui no

DSC: T%ﬁﬂﬁ%lﬁﬁ%ﬂ&% oéngplcn eevent wn%hhan %nscletngfa around 60 °C. This is

followed By la(sRtord érrotikrindwithlarfomde® o2t 410N ¢ SURBE¥Nt TRBEAYdSRIBN.
no] - phenyl } - et hyl ani no) - 1- hydr oxy-
et hyl ] - 8- hydr oxy-1H qui nol i n-2-one (0.101g) was

XRPD aﬁél*gsféfﬂﬁe bydaguesmtsvd ptmggydrofuran (1:1  THF: H20
/vol, 1.2m). 4-Methoxycinnanic acid (0.036g,

predom nantly trans) was added to the mxture. A

solution fornmed before crystallisation spontaneously

occurred. The resultant slurry was stirred overni ght
Example.d roon1tenperature and then filtered. The filtered

T

the ti tI e corrpound Yield (not accounting for water
Method gontent) 69% h, 96%W w 400MHz NMR in d6-DVSO. TMS as

5-[(R)-2-(B{4e1 & naenind-2 OngdyRpr&daxp phenilainind] e ngl}-ety Binit@F)-hydroxy-

ethyl]-8—lé/?ig@<y(1?{gbl %ﬂl?ng%-og% (?%%Ea v@s Jii%?@%é !?9 @Swﬁdr%%_é %gbah%rofuran
(1.2mL) drd Gateriz1.2mLB F-rqeiHy! cnrmbic heidZ0.08g Spre@@iinantly farls Pias added
o o ol b il Bl A 25T A% oSy 4 s
crystallisetigrdétufteld.. ThSESurry veasssiinet @vsﬂm'ghs aMfiltmd@.t Mhe chke waenashed
with aquvgohg Tae?ralqydsrgfturanf (1a{ Qer‘-dwa er, E X 8 ?_\f\e1dxb(}/.2mL) to afford the title

compound which was dried overnight under vacuum at 45°C.

400MHz NMR in D6-DMSO. D5-DMSO as reference at 2.5ppm.

d(ppm): 1.22 (6H) s; 2.30 (3H) s; 2.64 (2H) t J=6.6Hz; 2.72-2.86 (4H) m; 3.74 (2H) s; 5.09
(1H) m; 6.43 (1H) d J=15.9Hz; 6.49 (1H) d J=10.0Hz; 6.86 (4H) m; 6.93-7.03 (5H) m; 7.06
(1H) d J=7.8Hz; 7.17 (2H) d J=7.8Hz; 7.34 (1H) d J=15.9Hz; 7.45 (2H) d J=7.8Hz, 7.75
(1H) s; 8.19 (1H) d J=10.0Hz

Expected yield 75%th, 100%w/w
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deconposition. TGA: The sanple exhibits a weight |oss
of 5.7 %ww fromanbient to approximately 125 C
wabios/07489f ol | owed by a second wei ght | oss of 2PGI/E@206000141
from125 C to approximtely 170 C due to
deconposition. XRPD anal ysis of the product is shown
DSC: The spinplexshawsaam Padatheynig Ryent-with am opaet(of agaynd 106 °C This is
followed byp-d2eorapdyjtionpr opoxy) -
phenyl am no] - phenyl } - et hyl am no) - 1- hydr oxy- et hyl ] - 8- hy
droxy 1 Hquinolin- 2-one Di-(4-phenylcinnanate)

uanti fi ed
TGA: Tlf@ a?rmle oX lgts ayfw?lgh Igs&)a?ﬁfing) 0/"2Wﬁ‘éfrﬂ’§’/’|a”&'@ﬂé&??prﬁﬁ'mléﬂgo °C.
This is fmg\}/e@mea;ﬂe}:orwtwgfa@mf 2.01% w\wrand decdppgsit®rhydr oxy- 1
H qui nol i n-2-one (0.108g) was slurried in agueous

The XRI%FE%]@J?H df fﬁfs r@tﬁhc( i él'lgwggﬁg%% 41-2m).

enyl ci nnam ¢ acl was added to the
stirred mxture at room tenperature and spontaneous
Method 8" Ystal l'isation occurred. The mixture was stirred for

TR)_QT@! -[4211(2-4?19.?16-2%%%% REbdxl ) ;?ﬁérl?%{n Jﬂ%h%h%&@(h?%nﬁﬁé 'ﬁhy@&y-

ueous tetra
ethyl]-8- *tl)/dQCMYﬂH HH'OP'H‘92-Q@% A17.é79) W@S shigsolyed dmris é‘r‘?ttur@oﬁd’ietrﬁbﬂomf an

(89mL) d‘n‘arwa?@N &AL NONERI &ﬁ\%rﬁ?@tamds(@'dza %ﬁoﬂfﬂaﬁﬂiy 9¥ﬁ‘§) W&hﬁelghed

In vacuo to gl ve he titleée COfT'pOUI’]

out and ewée@ Wgs Joeecd t%ﬂ\‘@e‘fqerﬁﬁﬁe sohion felayestneerre ﬁewlat:rafﬁtals The
mixture WASBREY a‘ndetl"?le/&r@maﬁ%é&‘éé?ﬂ v?éseééihe@bﬁsﬁdﬁl&& 8¢drdhe Ofowing 1%

accounting for water content) 66% h
hours. Aften 8| fartaegdly heers /stmpgo 812080y Was4itisrad: f{iwzcahe dEspKAshed with

aqueousT%ﬁaﬁfdrbﬁuﬁeﬁf ﬂg? i W%P@Gnﬁg)p% theh %'%raﬁgﬁ?'bﬂﬁan 52 6518mL) to
afford ’fh% 1“9 C@WPOL@dW'%mWﬁS ar leﬁﬂl)/erNﬂht 3 49@06(? H)'\d@F REYGNOHz ;

400z Rfi i gblos. g a@@rli‘p'ﬁ% 0 7 00 (SZH) 0 s, éﬁzH)

3(ppm): 7.3016KiNs;HP.38 (IHss; 12.F (2H) 7 J38.2H2H)2.92-3-03 (B, B.8162H) 49 5.25
(1H) d ofﬂﬁgs 35 ?M@“[Q@ aTJQ1§'§|17=Iz 6 &7 Z|) 0= é end er%]es §9§§4H) m;

6.96 (1 Hé\delHS 3tilz; h6.88-7drs@H) of; ZH@L(QHI) GOJ=(Z 8HI2h| %19$1H)‘®UF&\%@ 7.36

o 0PSB by g, 19,

sequen ConMposi yS|s of the
Expecte@y@;wct | B790RWERIWFT 9 3

DSC: The sample shows an endothermic event with an onset of around 67 °C. This is
followed by second endotherm with an onset of around 113 °C and then decomposition.

TGA: The sample exhibits a weight loss of 3.7 % w/w from ambient to approximately 75 °C.
This is followed by a second weight loss of 5.1 % w/w from 75 to approximately 125 °C, a
third weight loss of 2.1 % w/w and decomposition.

The XRPD pattern of this product is shown in Figure 5.
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Exanpl e 4
5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) - phenyl am
wmoejosphsayl } - et hyl am no) - 1- PCT/EP2006/000141
hydr oxy- et hyl ] - 8- hydr oxy- 1H qui nol i n- 2- one 4- et hyl
ci nnamate Method 1
5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - pr opoxy) - phenyl am
ExamplenD] - phenyl } - et hyl am no) - 1- hydr oxy- ethyl]-8-hydroxy-1

aui | 4 olved in a m xture
o Formif 574 1 Fefl Sl 3R, 5,2
4-Methylginmatriisy &cid i(3h Agvi 8 =a) wasé eddmgto ap$<éuimm of@{(R)yZ-(z-maLé)(Z—aminO-

2-metry 8p B0 kb aFor P L R Bl - BTe Ry Al

quinolin-21opse tfeglel baset (vmuchowmmee@repaneé aﬁcgrdnyg tmthesmiethod dof Ex 6(d)) in

aqueousom 2’!’@@%1 %1(/\)8 %ggdn be?ﬁ&%éﬁd W%o%ﬁh%t%rv‘gng 501nL 3 x

0. 34V0|SDV\@BrL6)ddBd laﬁrt @eeldmsh gavé @l eowwmiammlom iAgier vieis hours eatiditional
u t ' :
water (S%ED?}E%%IS) \ngégéé%gﬁﬁ;tdﬂ%zm pem s‘%@%%r% té@p%ﬁ%?emlght

as re
More wafer 3803 19)34yolsp wad added tor thg:f@xi@uc& Afer gohqurg the(sduyy was fiitered.

The cakeg wéé‘ méa%h'é 18\ut&‘§}25‘3/9 éolﬂvér%%ﬁoUQ uén% (g ?lecggé 3R 9<|§1I$ t%lgrbc%'%e first

wash to (dryjand’ greyvigike: I|qp|d1qn c2q) byt geliqugring the que( gighifieantly after the
7:

remammé‘t@v@ \ﬁﬁ%es Tﬁéecgagg%va@ dlr,egi i?\g%/&VRZuqrcﬁ) Oov%}."zgts*mégbgr &t 48¢ for

approxmmexs%mbo IaffdeEP’QD sayoround (12%0: Yiele? WathpBashwiows

Th ound 106 C.
o MR R BB LR %J"g‘é@n-%%é'?‘%ﬁ%‘n“ RUEE " The sanpl e
exhi bits a wei ght Ioss of 6.1 %ww fromanbient to
b) 4-M e ldihvieeC This is followed by a second
(b) eé}R@g ht | oss of);d% 5 %vv/w and deconposition. The XRPD _
4-methylipipnastaie ¢S hvﬁrgtedﬂ%la@)u prepagasbiin thenatrqvgunethad, wageturber dried

in a vacdum oven at 40°C with a yacuum pump to reduce to S|gn|f|cantly below 100mbar
am no pr opoxy

(2-
Most of W@][reﬁﬂmsqhde(ﬁﬁ%h ﬁél}lfrﬁdhycﬁ%)wy voé@ﬁwquss (8P p@my 14vols)

for7 hod’§ e Rhrh s ARfed Al tﬂ@%ké‘%eﬁécﬁ@% S?dvdlloolaaqﬁb&ﬁsuﬁ\ﬁs (70mL
of tetrahydrofuran (89nL) and water (89niL).

X 2, 2 x §vahafhe caka Wag ariebly 2 FReMBhPYRINKRC rm%r)bawa@/%g@ﬁ@@fford

the title Mpogﬂg @Jpgg})t % was added to the free base sol ution
(S 3/ nme seed crystals. The
Yield from 3 5 hydrate O%th 86%w/w

XRPD of the product matches that shown previously in figure 4.
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m xture was stirred and the renmai ning acid was added
in portions over the followng 1Y2 hours. After a
WO eoobl2e897 hours stirring, the slurry was filtRCEEP20061@00141

cake was washed with aqueous tetrahydrofuran (1:1

THF: wat er, 36nlL) and then tetrahydrofuran (2 x 18nl)

to afford the title conpound which was dried

over ni ght at 40-50C under vacuum 400Mhz NMR i n CD3QD.

as Qppmreference. 6(ppm: 1.39 (6H) s; 2.32 (3H)

Examp'eélsz 79 (2H) U =7 2tz 2.92-3.03 (4H) m 3.87 (2H) s
Alternat"n're nt e‘s ofi5 - 2 -9— Zl-la[hn&)-ﬂ :10 - d

719(1H)d383Hz 7.36 (1H)d3159Hz;
) , ; . H d J=9.8Hz Expected

. 59N e sanpl e shows an
A solutloarmfo:t-hmnu—z-maﬂwlm nmlbéﬂoam&&]s &t47ofol)ainoietrehygirof@ranTiii45L) was

I d en n
aosos iy, $61 LYY STERAY ATHLSON kR R0 sno
tetrahydrefunarbi(2.95la) aleR#3fC. |Tdesmixturs. Was)/cmmir\/&aiﬁed)mt dhisi tempetature for a

further 55'3*9&%% p%tgo% ) {IZérOE’ltrb? V\ﬁ%e%}e (§5‘]c ?éﬁﬂolg%ag a§8§(§’ Pger 1121%our 25

rom to approxi na
mins kee@mgathetthmpelraw\ﬂe dletowt t°S. dhe nittubé wasvveanded to 20+£3°C and stirred

for 2 hougﬁg&ﬁnpeir 24 é’?l&ﬁnéjﬂggpr)égg %&%@gﬁ&@g icﬁar%reg %’ ﬁwte |jn§(ture which

was stirr&; Beliea G/ @padxtdd. Theamydric ﬁha(se)wa%owamedoalganf wBh water (1.95L)

before SQKH{S&E)%O% aCIgE @%’J&?CI nn%%ﬁ%bgé g/e %gﬁra&frgabelow 25°C.

[sooctan(1.68)) wad 2ddelt bAd (- layers ®@eparated. 5M hydrochlonc acid (322mL) was

R, LR T EEDIRET SR SEAT LY 00 Y

dls’ullatlob Weaein rimqaue ayseisatiarg ratidngirted 4t heorlmetehxpdranfre Ewernight.

tor 5 3 AR i 5 o S5 o G

title interfHédRl ah White @6RH (¥920gVE2%thy! ow crystal | i sation. After
1.5 hours additional water (50nL, 0.34vols) was added

and the mxture stirred at roomtenperature overnight.
b. {4-[(2-NRirR>-vRictivIdropyTIoxyBherMaine mﬂﬁdr@@lﬂkﬂdﬂet o the mxture.

hou s the s ry. tere e
(1 1-dme RO SRRV B TRG | essog N Cop 1KRIC et 160
30.1g, 5BVBWW/w e & 6ol IPd$ tandwined) (BOL) d/r/ete| ﬁmﬂbd (uﬁt!br hydrogen at
atmosphgp@r;ﬁrequg%ﬁp{)dtgg?e&% <e ctc)a%tse eJl'rlleql(J:g{allysg was filterede off through a
CUNO celite filter which was washed with IMS (3.0L). Concentrated hydrochloric acid

(300mL) was added to the combined organic solution over 45 minutes giving rise to a slurry

which was stirred at room temperature overnight. Filtration, washing of the cake with IMS (2
x 1.12L) and drying in vacuo at 37°C afforded the fitle intermediate as a pink solid (6469,
84%th).

¢ 5-{(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylaminol-phenyi}-

ethylamino)-1-(tert-butyl-dimethyl-silanyloxy)-ethyli]-8-benzyloxy-1H-quinolin-2-one
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remai ning two washes. The cake was dried in a vacuum
oven at -100nbar at 43C for approximately 24 hours to

w@tdoendisphe titl e compound (127g), Yield 71 % PCT/BBSO4/000141
The XRPD of the product matches t hat shown previously

in fi ci nnamat e. drate
1,4-Dioxgng o %kj?ﬁc)l nn §é\% di%t e 2 131"@% é1ypr par%%“%?mmo -2-
methylprb;by&)o&jqphﬁ&wylyamhmddlhymmﬁlumddw ¢406dtg, eld61mol), a8-bacayloxy S+ ER)-2-[2-
at 40 i fi I
c-oromeinelFebladufo-* e B ek 9 GERYE A ol PRabisSRg; ¥
one hymmdrlderl 86514y, 5% 38mbl) ol s&dmeouﬁerlt-lﬂBtoQ(lﬁtQOnKQOOQ, 9.36mol),
e o Avol fQr a0ur vvasflltered and the
bis(dibengzyeReSdetorle? hladiH ]G 40) Iy él"a}%‘uge % IV (70Nl x 2, 2
2,2'-bis(diphkenylphgsphifiog-1 d&bmapﬂuyl disi.&8g).i Theambdeneuna® sémed @Ed: heated at
° 0 ) ern
7:3°C fob 4 BaS. JRERTE s eI ek i Gt RRLR iy water
(2.60L) anhq:apse]ﬂilh(IIugmﬁ 6Uél© Zétatarbbmmter piethybarsitate(P.60L )gandesaturated

sodium %l??r\ég s%?ﬁlgé QZ@Q? ZN @C%EE %\%QQ’S %pelé&deoafﬁé@hﬁtlgn mixed and the

ernative ‘syn hes
phases @ttfe@l%)wdkpara{eﬁ- The (Pgamid ploas2-wast wadheg véihosogjum chloride solution

(623 in %:h%)@vﬂaﬁ%rl@{etn?ﬁcg R?%Lgéﬁ é&?eﬂf?été& hABERSYe SLiBYYAs BnlYwere
added tof the Teafitioe tnixture2which -wast hletqbdftb@ﬁ()ﬁf@lfm h7yh§>tambeéoré‘ returning to
f. 2-
20s3°C. SRS ik Sl inroaeld metr epRints 4 dcs sppwptegeprine
(made wgmg:g.ﬂ_auaae@qh?rblt éddhea‘f ﬂﬁ?tnﬁiﬁt&rwgm’f&{_ tanbtthégacyh?s (2Pdkhted. The
. et rahydr of uran, (2. :
organic RgeRy Pas wsedl WS SRal T EhBpS ok, @22 fE noR 8L waten and
evaporated td & earkFoarfionw wtarp el agaatér (850 Pgooiute gl TE@Teth( 8 hw/w).
m., 3.90nol) was added over 1 hour 25 m ns keeping

the tenperature bel ow 10C. The m xture was warmnmed to
The foa?03@s ardissblved @t médand (102L)s A Yattien ¢fliHblsplutiol (1069g) that

contine 0BG i S i G BB S 8 e 1
system gtasiateddsoonatamyg (w ﬁdarits mdtlhanmnepar( 22lv95r|n)nonimfn0rlheth5hbl) The

procuct (RTRG FBPlen dfesk, chaieea st e REn (50uaty <L 884 4 1ow teve
impuritie@nekré feenbinear snd epm(ﬁb’ed toSdWen ey Gittdh lcompourat bd I 3R Joams

(°°mb'“¥%ma§5pa$‘g§€qt§o5éﬂﬁ ouséggrzsﬁsy N -{‘iE)— Qs then reduced

(4-bromo-phenyl)-ethylamino-1-(tert-butyl-dimethyl-silanyloxy)-ethyl}-1H-quinolin-2-
one hydrochloride, 65%th)

d. Synthesis of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylaminol-phenyl}-

ethylamino)-1-hydroxy-ethyil-8-hydroxy-1H-quinolin-2-one

5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-

ethylamino)-1-(tert-butyi-dimethyl-silanyloxy)-ethyl]-8-benzyloxy-1H-quinolin-2-one (145¢g
0.24mol), made and purified in a similar way to that described in section ¢ above, palladium
hydroxide on carbon (29g 20%w/w Pd on dry basis, wet) and IMS (1.075L) were stirred
under hydrogen at atmospheric pressure and heated with a water bath at 45°C for a total of
11.5 hours (over 2 days). The catalyst was filtered off on a bed of celite which wastwice with
IMS (300mL then 150mL) and then with aqueous IMS (2:1 IMS:water, 150mL). This agueous
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di stillation, causing spontaneous crystallisation, and

stirred at roomtenperature overnight. Filtration,
wohiongIwi th water (2 x 488nlL) and drying in RE/EPR208§/000141

around 48C afforded the title internmediate as a white

alcoholic’ ee[ ?)gg% I%%wégrg c%@ P%r%%y % )gglrfact‘[yefor agc rTf].orr]rgation or dried and
evaporateld by givealsblidt witieh could be re- dlssolved for salt formation.
{1, 1-di et hyl - 2-[ (4- ni tr ophenyl ) oxy] et hyl } am ne
(752.5g, 3.05mol), 5%°d/C (Escat 160, 30.1g, 53.6%W w
water, 6.6mol Pd) and IM5 (6. OL) were stirred under
hydrogen at atnospheric pressure until the exotherm
ceased. The catalyst was filtered off through a CUNO
celite filter which was washed with IMS (3.QL).
Concentrated hydrochloric acid (300nL) was added to
t he conbi ned organic solution over 45 m nutes giVing
rise to a slurry which was stirred at room
tenperature overnight. Filtration, washing of the cake
wth IMS (2 x 1.12L) and drying in vacuo at 37C
afforded the title internmediate as a pink solid (646g,
84% h). c
5-f(R)-2-(2-{4-f4-(2-am no- 2- net hyl - propoxy) - phenyl am
nol - phenyl } -
et hyl am no)-1-(tert-butyl -di methvl -silanyl oxy)-ethvll -
8- benzyl oxy-1 Hguinolin-2-one 30 WO 2006/ 074897
PCT/ EP2006/ 000141 1, 4-Di oxane (4.33L) was added to a
m xture of {4-[(2-am no-2-
nmet hyl propyl ) oxy] phenyl } am ne di hydrochi ori de (406. 7g,
1.61 nol), 8-benzyl oxy-5-{(R)-2-[2-
(4- br ono- phenyl ) - et hyl am no- 1- (t ent - but yl - di net hyl - si
anyl oxy)-ethyl}-1 H quinolin-2 one hydrochl oride
(865.4g, 1.34npl), sodiumtert-butoxide (900g,
9.36npl), bis(dibenzylideneacetone) palladium (9.4Q)
and BI NAP (rac-
2, 2" -bi s(di phenyl phosphi no) -1, 1' - bi napt hyl, 15.580Q).
The m xture was stirred and heated at 873C for 4
hours. The m xture was cooled to room tenperature,
guenched with water (2.60L) and passed through a CUNO
zetacarbon filter. Methyl acetate (2.60L) and
saturated sodiumchloride solution (mde with 1.66L
wat er) were added, the solution m xed and the phases
settl ed and separated. The organi c phase was washed
Wi th sodium chloride solution (623g in 2.84L water).
Met hanol (3.46L) and concentrated hydrochloric acid
(735.6nmL) were added to the reaction m xture which
was heated to 503C for 17 hours before returning to
203C. 5M sodi um hydr oxi de solution (3.46L) nethyl
acetate (3.46L) and saturated brine
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(made with 1. 1L water) were added, the m xture stirred
and the | ayers separated. The organic phase was
wor®betsei t h sodi um chl oride solution (622. 8g PCI/RPR44/000141

water) and evaporated to a dark foamon a rotary
evaporator (851.2g, crude yield 107% h, 98%W w). The
foam was redi ssolved in nethanol (1.2L). A portion of

CLAIMSt he sol ution (1069g) that contained 500g of the crude
material was injected onto a colum in a biotage flash
150 system and eluted jsocratically (99 parts

1. Asatt Rhihs compoyad pf SNIYIA i a i n met hanol ). The product
containing fractions were grouped by purity, clean
fractions and those with low level inpurities were

i@ded gpd evaporated to give the ti\t| €& conpound as

ow frpanms_. (caonpi ned mass_ 30 69, M. 51 nol, yield
m 8- bénzytHoxy-H ) - 2- [ NH,
br ono- phenyl ) - am ng ert-butyl-di nethyl -sil
’ |

N one hydrochl ori de,
d. Synthesis of H
R) -2-(2-f4-[4-(2-am no- 2- et hyl - propoxy) - phenyl am
phenyl } - et hyl am no) - 1- hvdr oxv- et hyl | - 8- hvdr oxv-1
H @i nol i n- 2- one
5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - pr opoxy) - phenyl am
noj - phenyl } -
et hyl am no) - 1- (tert butyl -di net hyl -si | anyl oxy) -et hyl]-8
~ -benzyl oxy-1 H-quinolin-2-one (1 459 O0.24npl), nmade
wherein arigicdusalf | ¢t Felegledi Mdmar anagineanileat 4deetberystdamate, di-(4-
; ' i [ hydr oxi de on carbon (29g
phenylcnrgr%%\a;{/t@vrbﬁgi %ﬁ@gﬁ{/c'ﬁﬁi’@? S\%\lg]t) and I M5 (1.075L) were
stirred wunder hydrogen at atnospheric pressure and
2, 5%@61@&-{M[Mzz%nw%-ﬁfmé@%%r@éoxﬂf&mé@ranﬁn@%@hylﬁéthyl%ir%)-1-
hours  (over 2 days). e catalyst "'was filtered off on
hydroxy-gthyl-§-hyprexet iH-euiinchongd tgted cigiermmatens (300nL t hen
150nm.) and then with aqueous IMS (2:1 | MS: water,
150nL). This aqueous 31 WO 2006/ 074897 i
3. S EDHddH Be0uner2-matedpernaxy rphenyizadrolpeY-ethyeain)-1-
hydroxy-bRgAeDE S H RSl Lof@Einfahktel OF Mati on or dried and
evaporated’to give a solid which could be re-dissol ved
for salt formation. 32 WD 2006/ 074897

[ ) A f1.
4, 5%?@[5%@?@)(?%0@% nfeiy 1 Mropbxy Poifetylantholtph@nIRERY RN S

hydroxy-ethyl}-8-hydroxy-1H-quinolin-2-one 4-methoxy cinnamate.

5. 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-
hydroxy-ethyi]-8-hydroxy-1H-quinolin-2-one di-(4-phenyl cinnamate).

6. A 4-methyl cinnamate salt of the compound of formula:

33



NONH2 HOI NHN O wherein said salt is selected
froma cinnamate, 4-nethoxyci nnamate, di-(4-
web@epraspnnamat e) and 4- et hyl ci nnamat e sal t . PQI/EP2006/000141
5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) phenyl am
noj - phenyl} et hyl am no) - 1- hydr oxy- et hyl ] - 8- hydroxy-1
i §10l i 4 2-one 4-net hyl ci narmate
am no 2- ret o - oxy) phenyl am

o O

10) y
!/o\ oxy-et hyl ] -

-[(F{E 2-(2-{4-[4-(2- amlﬁo 2- et hyl - propoxy) phenyl am
Hio] - phenyl } - et hyl ami no) - 1- hydr oxy- et hyl ] - 8- hydr oxy- 1
H qui nol i n- 2- one 4-net hoxy ci nnamate. 5.
5-[AR)-2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) - phenyl am
noj - phenyl } - et hyl am no) - 1-

hydr oxy- et hyl ] - 8- hydr oxy- 1H qui nol i n- 2- one

I - (4-phenyl cinnamate). 6. A 4-nethyl cinnamate salt
of the co d of for 33 WO 2006/ 074897
ASEREEBIOR) 9003 S2mPRIchet I(Pr@“'a' VN2 HONHNO 7. A
ci nnamate salt of the conpound of formula: OHHNO
"-"VNH2 ] HONHNH O

%“ i eus

»y 1 ol i n-2-one C|nnanate

8. A 4-methoxy cinnamate salt of the compound of formula:
s X
N O
\/\@\ ©/ NH2
HO N
| H
HN
O
0. A 4-phenyl cinnamate of the compound of formuia:
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8. A 4-nmethoxy cinnamate salt of the conpound of

formula: OHHNO"~VNF12 HON: HNO 9. A
wa2hemgb7 ci nnamat e of the conpound of fornul aPCT/BE200€00141

2006/ 074897 PCT/ EP2006/ 000141 OH H N ONH2 HO I N J(

> HN O 10. Crystalline

5[( 2(|-§Z {4-[4-(2-am no- 2- net hyl - pr Xy) - phenyl am
N | 3 yer oxyo.et - 8- hydroxy- 1

te.”11. Ny ystalline

- propoxy) - phenyl am

HO
m no) - 1- hydr oxy- etHyI] 8- hydr oxy- 1H qui nol i n-2-0
rnammate. 12. Crystalline
R)-2-(2-{4-[4-(2-am no- 2- net hyl - pr opoxy) - phenyl am
nolo phenyl } - et hyl am no) - 1- hydr oxy- et hyl ] - 8- hydr oxy-1
H qui nol i n- 2- one 4-net hoxy cinnamate. 13. Crystalline
5-[ (R -2-(2-{4-[4-(2-am no- 2- et hyl - pr opoxy) - phenyl am
noj - phenyl } -

t hy| am no dr oxy- 1H quj nol | n-

e %l L dr ox - et h2y % hly
10. Crestatinep-WR %5&?{ “mgthyicp PRPYiHPhRRYIAMIRG]- H'gﬁ”y
ethylamiﬁﬁgQ%{Mﬁ eIEtﬁJII\II}-Bﬁ%dﬁo&?-Wﬂdmﬁiuﬁ-@ -6te 4-aietAyl sinam@idtdd N O

11..  Crystalline 5-[(R)-2-(2-{4~[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-
ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one cinammate.

12. Crystalline 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-
ethylamino)-1-hydroxy-ethyl}-8-hydroxy-1H-quinolin-2-one 4-methoxy cinnamate.

13. Crystalline 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-
ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one Di-4-phenyl cinnamate.

14.  Crystalline 4-methyl cinnamate salt of the compound of formula:
HO

15. Crystalline cinnamate salt of the compound of formula:
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O 15. Crystalline cinnamate salt of the conpound of
formula: 35 WD 2006/ 074897 PCT/ EP2006/ 000141 OH H N
w@asa7480 | N HN O 16. Crystal line 4-met hoxyPCT/EP2006/000141
cinnanmate salt of the compound of formula: OHHN\ O
NH2 HOIl N FIN O 17. Crystalline 4-phenyl cinnamate
ST the corrpound of formJIa OH N\ \ "V NH

i caloforymyl ati on
|n to any ofNRJ ains 1 to
e/p able carrier or

M nor e ot her

her dpeutic ingr edl ents. H36 V\D 2006/ 074897

HMCT/ EP2006/ 000141 19. A conbination conprising a
corfpound according to any of clains 1 to 17 and one or
nore ot her therapeutic ingredients. 20. The use of a
compound according to any of clains 1 to 17 in the
manuf acture of a

HO

16. Crystalline 4-methoxy cinnamate salt of the compound of formula:

%“ e

17. Crystalline 4-phenyl cinnamate sait of the compound of formula:

OH H
N 0O
\/\©\ /@/ NH
HO N
| H
HN
0]

18. A pharmaceutical formulation comprising a compound according to any of claims 1 to
17 and a pharmaceutically acceptable carrier or excipient, and optionally one or more other

therapeutic ingredients.
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medi canent for the prophylaxis or treatnment of a

clinical condition for which a selective 32-
wadnenoserept or agoni st is indicated. 21. A neptiDEP006/000141

the prophylaxis or treatnent of a clinical condition

0. » BB Bhei AR B o0 i 5 8 one o

more otherathprapsetic ingrédienisst rat i on of a therapeutically
ef fective anmount of a compound according to any of
claims 1 to 17. 22. A conpound according to any of
20.  Tied asersf & dompibﬂfnd accandieg itcm amedi claimg hdo d@yin &3 maAufacture of a
for

a5 BE S e e VoA AR PR AR A S o

adrenore€&pdreagontilisi indisaieditt i on
5-[(R)-2-(2-{4-[4-(2-am no- 2- net hyl - pr opoxy) -
phenyl am no] - phenyl } - et hyl am no) - 1- hydr oxy- et hyl ] - 8- hy
21. Adh@twd {dr-the! ipraphiyiaxi2 -ob e awnditt ol eimnodl canglitentiech faomal, such
ci nn

as a hungn, fof iR g SIeri o S  GPCaRa: S90ates oigaterh Which,gorgorises

administraffon of a therapeutically effective amount of a compound according to any of
claims 1 1o 17.

22. A compound according to any of claims 1 {o 17 for use in medical therapy.

23. A method for preparing a crystalline compound according fo any of claims 1 to 17
which method comprises contacting in solution 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-
phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one with an acid
selected from cinnamic acid, 4-methoxycinnamic acid, di-(4-phenylcinammic acid) and 4-
methylcinnamic acid.
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