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Generally, the reaction mixture above contains only about 60% to 80% of the desired

RO

intermediate having Formula (II). In addition, it is difficult to purify the intermediate having
Formula (II) by crystallization without a high loss of yield. For example, silica gel
chromatography has been used for such a purification, however, scale-up of silica gel

chromatography is tedious and requires large volumes of solvents.
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wherein R is a protecting group;
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wherein Ris a protecting group; W 2004/076422
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m xture prepared in Step (i) with an acid in the

presence of a solvent to form a correspondi ng salt;

(iii) isoI ating and crystallizing a salt having
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solvent to form a salt having Formula (VI):
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wherein A- is an anion; and

(v) treating the salt having Formula (VI) with an acid in the presence of a solvent to form
5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-(1 H)-quinolin-2-

one salt having Formula (VII)
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wherein X- is an anion.
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Preferably, cycloalkyl is Cs-Cecycloalkyl.

“Benzocycloalkyl” means cycloalkyl, e.g., one of the C3-Ciocycloalkyl groups mentioned
hereinbefore, attached at two adjacent carbon atoms to a benzene ring. Preferably,

benzocycloalkyl is benzo-Cs-Cescycloalkyl, especially, benzocyclohexyl (tetrahydronaphthyl).

“Cycloalkylalkyl” means Cs-CiocycloalkylCi-Cioalkyl, where the Cs-Ciocycloalkyl group has
3- to 8-ring carbon atoms and may be, e.g., one of the C;-Cypalkyl groups mentioned
hereinbefore, particularly one of the Ci-Casalkyl groups, substituted by one of the
Cs-Ciocycloalkyl groups mentioned hereinbefore. Preferably cycloalkylalkyl is
Cs-CscycloalkylCy-Caalkyl.
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In a second aspect the invention provides a process for preparing S-[(R)-2-(5,6-diethyl-indan-
2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-(1H)-quinolin-2-one salt or an acceptable solvate

thereof comprising:
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(c) reacting the 8-substituted oxy-5-(R)-oxiranyl-(1 H)-quinolin-2-one having Formula ()
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with 2-amino-(5-6-diethyl)-indan to form a reaction mixture containing compounds

having Formulae (II), (IIT) and (IV)
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wherein R is a protecting group;

(d) treating the reaction mixture prepared in Step (i) with an acid in the presence of a

solvent to form a corresponding salt;



H 0, Rwherein Ris a protecting group; (d) treating
the reaction m xture prepared in Step (i) with an acid
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removing the protecting group from the salt having Formula (V) in the presence of a

solvent to form a salt having Formula (VI):

B

wherein A- is an anion; and

treating the salt having Formula (VI) with an acid in the presence of a solvent to form

5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-(1 H)-quinolin-2-

one salt having Formula (VII)
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wherein X- is an anion.
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The present invention provides a process for preparing 5-[(R)-2-($,6-diethyl-indan-2-

ylamino)-1-hydroxy-ethyl]-8-hydroxy-(1 H)-quinolin-2-one salt or an acceptable solvate

thereof.
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wherein R is a protecting group.

Preferred protecting groups are phenol protecting groups which are known to those skilled in
the art. More preferably, the protecting group is selected from the group consisting of an
alkyl, aryl, alkoxy, alkenyl, cycloalkyl, benzocycloalkyl, cycloalkylalkyl, aralkyl, heterocyclic,
heteroaralkyl, haloalkyl, and a substituted silyl group. Most preferably, the protecting group
is benzyl or t-butyldimethylsilyl.
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The 8-substituted oxy-5-(R)-oxiranyl-(1H)-quinolin-2-one may be prepared by reacting an 8-
(substituted oxy)-S-haloacetyl-(1H)-quinolin-2-one with a reducing agent in the presence of a
chiral catalyst to form 8-(substituted oxy)-5-((R)-2-halo-1-hydroxy-ethyl)-(1H)-quinolin-2-
one; and treating the 8-(substituted oxy)-5-((R)-2-halo-1-hydroxy-ethyl)-(1 H)-quinolin-2-one
with a base in the presence of a solvent to form 8-(substituted oxy)-5-(R)-oxiranyl-(1 H)-

quinolin-2-one. This is described in greater detail below.



yl am no) -1-hydroxy-ethyl]-8-phenyl net hoxy-(1

H) - qui nol i n- 2-one. The 8-substituted
W@0040744B) - oxi ranyl - (1H) - qui nol i n- 2- one nay beP@TI/EPRNEA1981

by reacting an 8- (substituted

oxy) - 5- hal oacet yl - (11) - qui notd n-2-one with a reducing

agent in the presence of a chiral catalyst to form

8- (substitute ) . . N h d i
In thpspyomslseqrrpLep- h)a#ef eaqiipa By re PHpRYcd i Biep i i B7ats with an acid in
the ﬁ?enc@gfja L4183k tdrihecBrespotintd it ed

xy -5-((R) - 2- hal o- I-hydroxy ethyI) (11)-quinolin-2-on

V\Athabaselnthe a saglv

Prefgue%%gqn,ts[f@f BEF 18009P- (i) J(nRBu cfoé\ﬁ 1&g Q) 6a?k tl fcohols suth as

e noll Muanb$ 4 daligha ,BydrdedrBbhs, e.g.,
o B ST o st s
lsoos@oorfap@tnegdlm@blé@fmam} & @rfén%{eé)déiqsﬁrhwsetsu? a Ié*ﬁ&?%dbenzene:
aceﬂoﬁltx%te EltéIJOZYCk% s]:|1¥;1'1:3 ! &@iram&rgfu@eﬂ) agie| 'eﬂler be. ﬁﬂflﬁﬁﬁ&%@ ether, 2-

vent orma correspondl n ref erred
methwkwcdn’l sthﬁmndpri;ethvlnn@ttbﬁra dimperhyl ﬁ@lfqm@ t&alraélasw@rffeopfeen@ 1,1-
d10>b1 e, ﬁ?solfﬁ W%ll g?&f)%n?eth}ﬁ%{eﬁlelﬁtg%en%ﬁats I?&Fh%eﬁ %qérnasﬂﬁl)l’ane dialkyl
car%aﬂeZhgd domh}domsbonetegmd dlthS)oomfoamie dqep@t&ﬁelveﬂts such as water;
romat ic a
lomfolﬂﬁléiﬁ’én ﬁhm‘é‘ﬁ?gﬁ%ﬁ’ems ce %m ?91% JCE%? ?F o% anmann G solvents
mayPdlsd b 6y M@t prderabl ﬁzlekyllver&hel‘mha;ole g., d| i sopropyl
et her, 2- nethoxyethyl et her and diethylene et her;
dlrreth etrah drothlo
e PN i BN BRI ik 2 9 o
reﬁeﬁbﬂ}alﬂl&tﬂal}ﬁbaﬁﬁlrs il fih abeut Gj‘?(a{cka}ﬂout 20 Hﬁxrvalﬁenose peeferably from
é carhqnate and diethyl carbonate; aqueous
ab°§bpv ﬁ?§b°‘§ h“as water; ionic |iquids; and
chl ori nated sol vents, such as rret hyl enechl ori de. A
conbi natigon of. so nts o be used. Mre
In the ersssgp ytep iy QSS@Y ﬁ‘PglFQr%PI 4hbl . The tenperature
used in Step (ii) ispreferably from about -10 Cto
about 160 C. Mdre (¢ eferably, the tenperature is from
about 0 C to abown

about 0 C to about 75 I'n t he / d step, %ep
(iii), a sakt“haw ormul a RHO (V) NH+ 2
OH is isolated rystalli 2 wherein Ris a
protecting group NS * The “ani on

corresponds to the acid used in Step (ii). The acid
used in Step (ii) is prteferably a carboxylic acid,

is leOErCE’ad a5 b g&éﬁie% @?}Ex@ m aegl%tég‘ﬁhéj%rﬁﬂ%dnﬁx Gs &€ hfon. The anion
corresponds to the acid used in Step (11) The acid used in Step (ii) is preferably a carboxylic

acid, such as benzoic acid, maleic acid, succinic acid, fumaric acid, or tartaric acid; or a

m‘ineral acid, such as hydrochloric acid. Most preferably, the acid used in Step (ii) is benzoic

acid.

The salt having Formula (V) is preferably a benzoate salt having Formula (VIII)



m neral acid, such as hydrochloric acid. Most

preferably, the acid used in Step (ii) is benzoic
wa@edod/o76ibe salt having Forrrula (V) is preferabP@I/EP2004/001981

benzoate salt having Fornul a (M11) WD 2004/ 076422

PCT/ EP2004/ 001981 11 0 HN'EOO- R I (MI1) NHZ OH

wherein Ris a protecting group. Mre preferably, the

benzoate salt hOaV| ng Formula (VII1) is a benzoate salt

having Formula (1 X) 0O HNCOO \ I O\ (IX) NHZ 6"'

OH I n the fourth step, Step(l the protecting group

on the salt Formul a enovedpd-n the
pr esence af ent to fgq , sdlt havijng Fornmul a
(V1) 0R HN NHZ A rein i i
The salt hays LUl @ is prefera

salt havi ng mfa % 0 HN HO CoO

wherein R is a protecting group.

More preferably’, the benzoate salt having Formula (VIII) is a benzoate salt having Formula

(IX)
0]
@\/ 1 |
cO0
(0]
(1X)
: NH2+
OH

In the fourth step, Step (iv), the protecting group on the salt having Formula (V) is removed

in the presence of a solvent to form a salt having Formula (VI)

8 5

The salt having Formula (V1) is preferably a benzoate salt having Formula (X)

&&9@

wherein A- is an anion.



NHZ OH WD 2004/ 076422 PCT/ EP2004/ 001981 12 The

renmoval of a protecting group is known to those
w@Rkiokbad2i n t he art and depends on the type OPCT/EP2004/001981

protecting group. In one enbodi nent where the

protecting group is benzyl, 1@ preferred nethod of

removing the benzyl group on the salt having Fornul a

(V) is by treating the salt with h dro ?i
The prmeasisheka prot@neagmws% kngyrefagihpespkd tian aset%t e fqpgrds on the
type%?lrpl'(ﬂgétﬂl gLl Ih%%'e gf‘:‘og%ﬂ{eﬁﬂvg&e tlﬁ’@ﬂnlo@ééhi'}g}g%p is benzyl, a

I vat e i um on al um na | adi um on
prefaaadboﬁhp@wﬂmovmgbﬁ henwyl pPap PhGm ot hangfatréﬂladh’} jsdyy treating

the sa Bﬁh g%é'aﬁh rese{i\ceccgf a@a%slt OEref&ﬁed‘%@{aﬁs}"ﬁhauH'@lyalladlum,

pr ef er abl
pa lqai:mhrh acyldmmdanpaﬂatimname elctozareldcn;arbonl palqusmenn@mnnempalladmm on

the otec rou S t Y4,
cant S0 LGRS P SRR ) TR ACRIRAPIAE KDY b pnecon
of cBEPHPMAR alsbdeiadd. Maytl mgfeﬁtbtymﬂea:a(a\l&st lsgaaltiydmmeat aanigated carbon.
the salt wth t-butyl ammoni um fl uoride or potassium

In oéeleéjrglgclt e'erft;.r Y riﬂqeé?&{g?tyr%%?lg{] g%tbupylélmeﬁyl%lgf ﬁ%r eferr?cl Method of
rem%ﬁ@é ik @-ﬁb,ut}ﬂdifrfét}ﬁy&?sﬂglt diylp ag eieatle havmg Poapyih (drstbatreatngthe salt
. tyl acetate r aIk m nes, e.g.,
W“h(fllt@-”é‘élﬁ‘l?moélfﬂ’?]ggo” glumgé‘bfyr °C1- 6al kyl al cohol s,
such as net hanol , ethanol propanol, butanol and

The PSIRéRRNSd mfﬂtdﬁ)(mtlé ﬁre@ﬁzblﬁ&’l%&feﬂ(fﬁdrb@ﬂ& kybacgta,te, e.g., Crsalkyl
i sooct ane,. hept ane, g%lfor ronat

scerHg P R S e AR REREHE B BLAFGHE Vet Sk alkylamines
e.g., @%&lﬁﬂbﬁﬁﬂels-ealcdﬂl%tseé BS YL Aisyl a&UBJﬂs sash hehembysl] ehaidpropanol,

a ers, ., diisopropyl ether
butazo}md?wmow ibltirgre hdepcan Pt FeritP ey beptaneadimgthylform-

amlcfe Qromdfifc Hﬁ)céﬁﬂogs shét 4 HRERALET bz @fel %et&ﬂ@l@ﬂl@@f&%l& such
(f; agueous sol VentS such as water; ionic

I ds
as teanahycbhfmm,nhalb:d edlsts, 48t sliiseniepy| sdhepe mythemethy! 6FheaémdA
dlet}%}?&\?er a%)’l a%nac?({\ %O|a]¥(,etﬂta%1ch?rYfllﬁJr§&eQ@aé¥§ ethd Ml@mc acid; aqueous

vent I's acetic aCI or 2- pr opano
solvding sudrmaewafbn; n@wb@dds, andeldpripated sqleensy, stckragtmashylpnsahloride. A

comg éx%gt%n 8 scc:)h'i-e%ts }P $1sd B Sg’ed '\%&&pp f&gglgatkﬂle¥olv$r?% acetic acid or 2-

Trom about nd nost
pnnpmeferably fron1 about 10 C to about 30 C. The salt
having Formula (VI) is preferably

The &r%éﬁ %tuée \‘g] }no% z )ylﬁj’refquﬁg fﬁ)ny ngcmé @g’%%)naizﬂ%g{ 533(5'(: More
prefﬁﬂablyf thfetthnpdrelmre iStteymn {hdur 101€ e aboutfdliCh gnéorosuprafegahly from
sboy 4T Fouh0 Niavi ng. For mul a (Vi 1) WO 2004/ 076425

PCT/ EP2004/ 001981 13
The salt having Formula (V1) is preferably 5-[(R)-2-(5 ,6-diethyl-indan-2-ylamino)-1-hydroxy-
ethyl]-8-hydroxy-(1 H)-quinolin-2-one benzoate.

In the fifth step, Step (v), the salt having Formula (VI) is treated with an acid in the presence

of a solvent to form a salt having Formula (V1I)



OHN HO (VIl) Zz . X NHZ+ OH wherein X- is an
anion. The anion corresponds to the acid used in Step

W@ 2004/07d3e2 aci d used in Step (v) is preferabl yPEI/EP2004/001981
carboxylic acid, such as benzoic acid, maleic acid,
succinic acid, fumaric acidl® or tartaric acid. Mst
preferably, the acid used in Step (v) is maleic acid.
The salt having Forgyla (M) is isolated, preferably
by filtration. The galt having Fornmul a (VII) IS

preferably
&t
eat e havihng

5-[ (R -2-(S, 6-di
] - 8- hydr oxy- (iQH) --g
Formula (XI): O HO coo- H2 coo- OH The
sol vent used in p pr et er abl y- s¥l ected from
an al kyl acetate, e.g.sz, dﬁEGalkyl acetates, such as
ethyl acetate, isopropyl acetate and butyl acetate;
wheddi€ 0@l a%1, aneory The GlioBabiydpondd waheksd usddch Sep (WetTieneld used in

et hanol opanol , ..i sqQpropanol , but ano nd ent anol ;
Sterdy i PR Bl et Yh%\?‘dﬁﬂ&“’f]&b RAAFYE 4 Bomal elcggidh suggmic dcid,
fumﬁ@é WM & r Afteh rReNZE NLosdirafekably, ket RNPSsed 11951913 {v)jacmbRRacid.

and nethyl i sobutyl ketone; acetonitri

het erocycl es, such as tetrahydrofuran; dlalkyl
The%&l@ﬁgnﬁn% Porgnula WI‘I 319 RBB@M' plee’fé?% ly b filRLRX ige Rk hﬁlﬁ?lﬁ%rmula

| ene an aci d suc as acetic acid

VIIbrsap«rfmabky SabfRe2- é;écréetbgl igdanyemtasine)hydrexywethal-8-hydrexey-(1H)-
ol vents, such as
quH%%?%§ necﬁ?gpgghgpgﬁggg ﬁatlon of sol vents may al so
be wused. Mire preferably, the solvent is ethanol. The
i [ ef erably from about
the tenperature
And nost preferably

As nmenti-oped above,
74 (XI)

i ndan- 2- yla no) -/1- hydr oxy- et hyl

E ( WY, qu noIin-2:on(xQPy be

OH
The solvent used in Step (v) is preferably selected from an alkyl acetate, e.g., Ci¢alkyl
acetates, such as ethyl acetate, isopropyl acetate and butyl acetate; alcohols, e.g., Ci.salkyl
alcohols, such as methanol, ethanol, propanol, isopropanol, butanol and pentanol;
dimethylformamide; aromatic hydrocarbons, such as toluene and benzene; dialkyl ketones,
e.g., acetone and methyl isobutyl ketone; acetonitrile; heterocycles, such as tetrahydrofuran;
dialkyl ethers, e.g., diisopropyl ether, 2-methoxyethyl ether and diethylene ether; an acid such
as acetic acid and propionic acid; aqueous solvents, such as water; ionic liquids; and
chlorinated solvents, such as methylenechloride. A combination of solvents may also be

used. More preferably, the solvent is ethanol.

The temperature used in Step (v) is preferably from about 0 °C to about 70 °C. More
preferably, the temperature is from about 10 °C to about 60 °C; and most preferably from
about 20 °C to about 50 °C.

As mentioned above, the 8-substituted oxy-5-(R)-oxiranyl-(1 H)-quinolin-2-one may be
prepared by (a) reacting an 8-(substituted oxy)-5-haloacetyl-(1H)-quinolin-2-one with a

reducing agent in the presence of a chiral catalyst to form 8-(substituted oxy)-5-((R)-2-halo-



prepared by (a) reacting an 8-(substituted

oxy) - 5- hal oacetyl - (1H)-qui nolin-2-one with a reducing
wag®anzd4m2 t he presence of a chiral catal yst toPE¢DEP2004/001981

8- (substituted oxy)-5-((R)- 2 halo WD 2004/ 076422

PCT/ EP2004/ 001981 14

1- hydroxy-ethyl)-(1H)-quinolin-2-one; and then (b)

treating t 8- (substi t ut
L-hy g e i By 2 thed s s Bl Elsubrtirused xges-(R12-
halo! Inh)Icﬁ‘@xypétﬁﬂ?J(‘PH) @ll‘uﬂ@lnﬁ@b‘ﬂé Rititht20bdse imthe $rdsentde i latsdlvemi to form
3 oxi rany I-Q 3 ol i n-2-one. For
S@Xtaﬁ%ﬂdé’XY -(8)-epirpmy-(1Hhe léglé‘hgé’flﬁ ut ed

oxy- 5- hal oacetyl - (11)-quinolin-2-one is reacted mﬁth

a reducing agent in the prese of ? %%lral cajal y
For gxgmipds i e’ { u@gﬁrqubftggteg)@ygr&(a?%cetz quinolin- AndR reacted
w1th?§'| ?l;clm%;yg(éﬁp?ﬁythgbmwce Q)ﬂ-'a"):hl?él '(cjﬁ_‘i@ly'stntoafbﬁﬂ% Pfubfatu by-5-((R)-2-

wherein Ris a
haIOﬂr}O’ﬁethrqqlgll)g(rléﬂmmrmha-z}*W@f HormlvgER: The hal ogen is
selected frombromne, chlerine, fluorine and iodine.
Preferably, the halogen is ghlorine. The 8-substituted
oxy- 5- hal oacetyl - (1H) - quj,pol ™- 2-one is conmmercial |y
avai |l abl e or may be prep:red[by hal ogenating the
correspondi ng met hy 4@ or exafe using the
procedure described in @rnati onal patent
appl i cati on WD 95/ 25104} S hy| ket one is
comrercial |y available or mayibe pfepared using the
procedure described in European Journal of Medicina
Chem stry, 1984, 19, 341-346. Preferably, the %Elra
whersixt Rlisa pratestiag goxwz atbRoF p Hrlseere ohsdirleeea s slseieg|fpm bromine,
CthI(IRg Iﬂlu))na? afd gdﬁﬁ (P}%félla))l MélﬁianBa isWiRi-Bkn Ra and Rb
ependent |y, selétted from an aliphatic,
cycloallphatlc cycloallphatlc al i phatic, aryl or
[
The iéstg%t 5Chalc§ %:lstg}"g é{)f %%%n%h%el is B@m?r%gcﬁ@%paﬁfﬁ@?blle or may be

prepaﬂrd b& fﬁldibmﬁtﬂgych@ bemgspondibg methwﬂ@foemaﬂ@r yxanRele gpidg fis procedure
deschibed @ 1nte¥nat10n£‘l patent application WO 95/25104. The methylketone is

commercially available or may be prepared using the procedure described in European

Journal of Medicinal Chemistry, 1984, 19, 341-346.

Preferably, the chiral catalyst is an oxazaborolidine compound of Formula (XIII):

b
H”
N\B/O (X1
R®
wherein R and Rb are, independently, selected from an aliphatic, cycloaliphatic,
cycloaliphatic-aliphatic, aryl or aryl-aliphatic residue. Preferably, R*and R are,
independently, selected from phenyl, 4-methylphenyl, and 3,5-dimethylphenyl. More
preferably, R=and RPare phenyl, and

R¢ is selected from aliphatic, cycloaliphatic, cycloaliphatic-aliphatic, aryl or aryl-aliphatic

residue, which, in each case, may be linked to a polymer. More preferably, Re is methyl.



Rc is selected fromaliphatic, cycloaliphatic,
cycl oali phatic-aliphatic, aryl or aryl-aliphatic

w0 e®iaiuEg?22 whi ch, in each case, may be |inked tRPCHEP2004/001981
polymer. More preferably, Rc is nmethyl. WD 2004/ 076422
PCT/ EP2004/ 001981 15 Ra, Rbl%and Rc are preferably
unsubstituted but nmay be substituted exanple by one

two or th ee reS|d e. t hgs
Rz, B%tréht\e%remfﬁﬁabw umpubstiyfpd byeRoRe st Sféu g@mple %mqee or more,
e.g. QJVOQ% tﬁﬂép%élaﬁgseggo%se ekl f%ﬁmﬁﬂ@xmyd}@(’y‘)m}h O-,

g. hl'orine or fluorine, nitro, cyano. and
Cmalcpt@tsilb“ﬁy@ﬁ o&ur Bohs 2lkaoghey haleaus: nghkwmaMw Juorine, nitro,
G Ikenyl or secondarily C2-C7 al kynyl. C2-C7
CY“%%E ]ﬁ in particular, C3-C7 alkenyl and is, e.g.
2- propenyl or 1-, 2- or 3- butenyl. C3-Cs Alkenyl is

Ahp%flrgg }%{/c{ gg{rbc%regﬁuél FMHM%F%-&V alkglslle ﬁﬁ%ﬂlm‘ s ﬁ‘%tﬂ?f gz-C7
alkym@]s@w@;sAlkenm ua;im @nﬁaany}zt%all«wl aod is sgcdnpi@pﬁm}y or 1-, 2- or 3-

butew %‘p@%%bﬁ%ggﬁg g%//eéeir %&rggfasl %artl?t}% )%/{3%{7 am&yl é‘?d is

prefeyblyqabignyll is preferably cycl opent-2-en-yl and

cycl opent - 3-enyl, or cycl ohex-2-en-yl and

cycl ohex-3-en-yl. Cycloaliphatic-aliphatic residues
Cycldﬁﬁﬂ)ﬁh@l@ résddfe8 1&%6@L$wyclﬁélkﬁ7orﬂ4ek()ﬂd,arlm ejs&frgab&lyalkenyl

ycl oal ky al kyl es
Cs- %wﬁgﬁlﬁaﬂplff Pﬁfétrﬁb Iy CYﬁ*H@enétl fé‘gteatte Cﬁa@ @ 13/%4‘6%ﬂ>’1 is C5-Cs
cycl@ﬁqﬁé]%l 8, pr&eﬁa@[ﬂ%f@bb‘falerﬁt@ &f—yl"h@lﬁ%?f@@;)’e@ﬂt-l?)cen@r @H&f'dléhex 2-en-yl and
esi in particular, pheny in particular, an
cyclahsy h%ﬁﬁvbte 5- or 6-nenbered and nono or nulticyclic
resi due which has up to four identical or different
hetero atons, such as nitrogen, ggen or sul fur

CYCWb}P&ﬁthgﬂl@h@ﬁa@{;@U@n@cludev@, qqyp]@é]kﬁ +Eurlkph pF eéfgéwy
e E m Sui t abl
C3-@a_ gggn%lé?‘g% ﬁé%ﬂgﬂbg{#%ec%lygyééﬂ EWI agm ui tabl e

resi dues includé nonoaza-,

di aza-, triaza-, tetraaza-, npbnooxa- or
h
The ar riontfsu#u% r’&y}P ll>é goraé’x%ﬂ'n]pfeagltc%@gélo clié PFIt‘eté‘%cﬁYlE 'ég%nﬂt curﬁs;due in

tetrazol
partmnthrt Itheemlydr, m/\purtleﬂ&u pt apprepapp |5 opr 6@1@@1@:@%%@@@@ or

ol SRR b RO K Ay B e (OB SRl s micogen,

oxy@@l’tiﬂ[]ll‘uﬁ:]todﬂs oprefeeabdy oy reaythree Anfaur yitroges iadmes, rxa;ox@n atom
nono- subst

e
e AR B P s R e
tetrialﬁij ﬂ}ld)ﬂﬁokag@r M%Oﬂhﬁézﬂy&cl;@lyl @?dl@dldgylhqg aﬁtfp@hy)ﬂy-l C[‘é&;rﬁ%lyl 1m1dazolyl,
al Ken ul.t apl e rs .
triazohyy t@éézcgg} )ﬁnéﬁ@e’cﬁsj"hllf‘cﬁ”by Ele @ppﬁg@aatﬁsé Jalﬁgn?)el)ég?emdues are, in
parﬂé)c(ﬁ a¥e[§)n$dy? nﬁp&‘o}éﬁ@de nﬂtﬂﬁ?ch@fesﬂuessdré bthrgehyl] Sisnditdryl,

les are NH R erein Rd is O ( -P
bengn{1 @H@@eg@mwﬂ PETALY %gg? B@Y §g fono- S“g(“t tegH%’) €8 I%H% OH,

SO3H, CHO or di-substituted by OH or CHO and SO3H.

Aryl-aliphatic residues include phenyl-Ci-C7 alkyl, phenyl-C>-C7 alkenyl and phenyl-C,-C7
alkynyl.

Suitable polymers include polystyrene (PS), cross-linked PS (J), polyethylene glycol (PEG) or a
silica gel residue (Si). Examples are NH-Rd, wherein R4 is C(O)(CHz).-PS or



16 C(ONH(CH2)n PS; and -O Si (Re)2(CH2) ~, Rf, wherein n

is 1-7, Reis d-C6 alkyl, e.g., ethyl, and Rf is a
w@oiogsteseene, cross-1inked polystryrene, polyepdil/ERI964/001981

glycol or a silica gel residue. The reducing agent

that is used to reduce the 86(subst|tuted

oxy) - 5- hal oacetyl - (1H) - qU|noI|n- 2-one is preferably a

IR ATRITH AR TE RIS S R SR sy,

and RS isangolpeegdayd, csasbdinkkel moysplyee, pdlyethylene glycol or a silica gel residue,
bor ane-tetrahydrofuran conplex is especially
preferred. The oxazaborolidine chiral catalyst is

Theﬂécﬁfcﬁfg&igbm thid)is utedtth abhide drefB- @ebdtiyhted oxy)-5-haloacetyl-(1H)-quinolin-
] - oxazabor ol e

2-one <SPl o e f?%emzsy%% RS BRARbGR R AP 2 borane-N.N-

d1etﬂ%ﬂﬁﬁ@omﬁ?&?&ei BbdaMe-thelBHl Mefde doﬁh;ﬂé@dA' Ebr%@f?:tr@ﬁg)drofuran
Preferred solvents include: an alk acet at e,

exés espeqia)ly pigfstrad-e ol he sprarnbgeoliding lralc@reelr% is p@fﬁparbéspgﬁ
tetra@ﬁ}@rtoai ﬁleﬁﬂﬂi:’)@&%herﬁ@ ?ﬂ@@?ﬁ) p%BMJ Pmcﬂﬁ% 2 eo;&zaborg:ll leo known

| am nes; " | ower
as %)l %@W&ch%mzﬁ@fﬂﬁlrﬁa(%ﬁ CB@t hanol pr opanol
i sopropanol , butanol, and pentanol; aliphatic C6-12
hydrocarbons e.g. |sooctane heptane
Prefdrahletarsgblvmtrlmmdde St@r(@)rmli'rﬁf@rrh@ sivl oy inolude: asmihylasetate, e.g., Crs
alky QJetﬁlﬁ ar_ﬁﬂg FS&%‘?ate 15%%%;1?/[] 5{ Ealttle £ad Q&g? 18 aﬁ(s lan%Hf;::s e.g.,

ura
Ci 6ellkhlem,1nez lowet hlhxlyzéd:d‘hyols eth€is alkyrlcblcb}etshydceme neﬁlmerol ethanol

ueous sol ve uch a

o Rr R8s B Gant 8 B R et bk eh bitiPopPas, A0 isooctane
hept@ﬁn’j’dlmhylﬁfmﬂfmdmlamm h?ﬂgocaﬂﬁﬁs b&ch assethend bed benzene;

referred sol vent, for 0
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is preferably 8-
phenyl met hoxy- 5- ((R) - 2-chl oro- | - hydr oxy-ethyl)-(1

The k@m[ﬂ%ltigl‘%l dsBd B 08 (a) §3Y kRl N@mtalﬂgut&'lgué%t)'ab%ltegb °C. More

% (R) - 2-ha Io I-hydroxy eth g - qui nol i n- 2-one
prefgsplltiibe tenmpeyatbes ip front dhoyt ByCapgbet 5t0h -vari ous

techni ques known to the art, such as by

crystallization, and na optlonally be conducted in
The BisebsgiruserbanyeS-R)-2thaloebhydroxymeth k(18D emin(dhin; 2-oteds preferably 8-
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, be conducted in the presence arcoal.

In the Step (b), the 8-substituted oxy-5-((R)-2-halo-1-hydroxy-ethyl)-(1 H)-quinolin-2-one is
treated with a base in the presence of a solvent to form 8-substituted oxy-5-(R)-oxiranyl-(1H)-

quinolin-2-one. The 8-substituted oxy-5-(R)-oxiranyl-(1 H)-quinolin-2-one has Formula (I):



R O wherein Ris a protecting group. Preferred bases

i ncl ude sodi um et hoxi de, sodi um hydroxi de, potassi um
w@hb@sphare, potassium carbonate, potassium  PCT/EP2004/001981

hydr ogencar bonat e and caesi um carbonate. A conbi nati on

of bases may al so be used. Yhe base is nost

pref erably potassi um carbonate. The sol vent used in

Step (b) is preferably selegted froman al kyl acetate,

e.g., Cl-6 alkyl acetates, |[such as ethyl acetate,

i sopropyl acetate and bu acet ate; al cohols, e.g.,

Cl-6 al kyl al cohol s, nmet hanol , et hanol
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nmet hyl isobutyl ketone; acetonitrile; heterocycles,
whesiicR ias pteetatiap gebhupf ur an; di al kyl ethers, e.g.,

di i sopropyl ether, 2-methoxyethyl ether, and

di et hyl ene et her; aqueous sol vents, such as water;
Preféregd asdsiifiglidtssodaiigl ethbkidle | sﬂaiuﬁdhycﬁrﬁkl\de r}io‘ias&uﬁhp}ﬂﬁphate potassium

met hyl enechl orj de. conbi nati ogn of solvents
carbBRATERIESSA IIAETRENFERORET FRTICTE GEP K- & 6 ”@Bif%ofabases
may&@BWeniadd, OTheHasaseh Qb BraditshivabaksiuhRerdopaRer at ure used

in Step (b) is preferably fromabout 10 C to about 160

C. More preferably, the tenperature is from about 30
The g.gbglt g%tq% S erls%@teﬂggﬁytsselgm GoR0 Valk§10RraRDOYL 2D alky]
acetasry swh(aRethyk Reetasilisqprenyl gertaie lanq'h botyberstdte ajobpler @b} s alkyl
alco%glp Qgﬁﬂa srﬂ?étﬁ egh%rﬁ)g sprgl%gno?gﬁﬁltz{n()il o 'pgﬁ't'aﬂgll blﬂih%fig @€, hydro-
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t f
pref LA VAL Of H%dﬂ%iﬁ&v&%aﬁ%?‘bi“aﬂ%Péiift%‘}erﬂ?ri]w%e Tohenyl me

t hoxy- (1H)-qui nolin-2-one benzoate 0

The temperature used in Step (b) is preferably from about 10 °C to about 160 °C. More
preferably, the temperature is from about 30 °C to about 80 °C; and most preferably from
about 50 °C to about 60 °C.

The 8-substituted oxy-5-(R)-oxiranyl-(1H)-quinolin-2-one is preferably 8-phenlymethoxy-5-
(R)-oxiranyl-(1H)-quinolin-2-one.

Optionally, the 8-substituted oxy-5-(R)-oxiranyl-(1H)-quinolin-2-one product may be

purified by any of the various techniques known to the art, such as by crystallization.

Crystallization from toluene or acetone is especially preferred, and may, optionally, be

conducted in the presence of charcoal.
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this tenperature for 15 hours. The resulting brown
sol ution was cooled to 70 C. At 70 C, 210 nL of
Examlahol was added fol | owed by a solution of 30.3 grams

Lﬂmﬂ&ii_t&i_lﬂr—ima)a_ﬁfhe crude
8- phenyl net hoxy- 5-[ (R) - 2- (5, 6-di et hyl -i ndan- 2-yl am no)

-1- hydroxy¥-ethyl]-1H quigpolin-2-0 i

ksol at eg, filtration vvashe'dl“vml h 150
oI In|{three porti ox P [ S COOH

pur ‘

et hano i h gave 50.08 g puré '

8- phenl yfret higxy- 5-[ (R) - 2- (5, 6- di ethyéH-lﬁdan 2-yl ani

- 1- hydroxy- 8t hyl ] - 1H qui nol i n- 2- one benzoate as a
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oxiranyl-1H-quinolin-2-one. The resulting suspension was heated to a temperature of 110

°C and stirred at this temperature for 15 hours. The resulting brown solution was cooled to
70 °C. At 70 °C, 210 mL of ethanol was added followed by a solution of 30.3 grams of
benzoic acid in 140 mL of ethanol. The solution was cooled to 45-50 °C and seeded. The

suspension was cooled to 0-5 °C.

The crude 8-phenylmethoxy-5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-1H-
quinolin-2-one benzoate was isolated by filtration and washed with 150 mL of ethanol in
three portions. The wet filter cake was purified by re-crystallization from 1400 mL of
ethanol, which gave 50.08 g pure 8-phenlymethoxy-5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-

1-hydroxy-ethyl]-1 H-quinolin-2-one benzoate as a white crystalline powder.

Example 2
Preparation of 5-[(R)-2-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-

quinolin-2-one maleate
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OH
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5-[(R)-2-(5, 6-di ethyl-lndan 2-yl am no) -1-hydroxy-

ethyl]-8-substituted oxy-(1 H-quinolin-2-one A1 L,
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2-oriEhealeasud & whire stspdimsipowdeas heat ed to a tenperature
of 110 C and stirred at this tenperature for 15
hours. The resulting brown solution was cooled to
Example 3

Purity and Yield of Different Salts of 5-[(R)-2-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-

HO

ethyl]-8-substituted oxy-{1 H)-quinolin-2-one

A 1L, 4-necked flask equipped with a mechanical stirrer, thermometer, addition funnel and
refluxing condenser was charged with 30.89 grams of 2-amino-5,6-diethylindan and diethylene
glycol dimethyl ether. To this solution was added 36.4 grams of 8-phenylmethoxy-5-(R)-
oxiranyl-1H-quinolin-2-one. The resulting suspension was heated to a temperature of 110
°C and stirred at this temperature for 15 hours. The resulting brown solution was cooled to

70 °C.



70 O C. WD 2004/ 076422 PCT/ EP2004/ 001981 20 The
reacti on was conducted as follows: 0 0 HZN 1/ HNC
wobbo4X7¢42 BnO BnO | ~ | 11--:~\ N H (1) OPCHEER2004/001981
(II) HN HN BnOBnO+ + O N HNOHOCH (IV) (Ill) O
N H BnO As determ ned by HPEC, the reaction mixture
coggglped 68. 7% of a conpound having Formula (I1),
oof a c ound, having Formula (111 and 12. 4% of
The g2 B e gg?% Scﬂ8rﬁula (1V). Tﬁe réaction mi xt ure

was split in equal portions and each portion was
|ndPV|duaIIy_&éjE§f§ W th an aC|d sel ect ed from
be c aci @V ic acid, sug [

unmari zed in Table 1 as
[ Area)] Yield [%A
28 Fuharate 97 48

BnGO

HN ‘ HN

BnO BnO

OH
HN

[tH)]

BnO

As determined by HPLC , the reaction mixture contained 68.7% of a compound having
Formula (II), 7.8% of a compound having Formula (III), and 12.4% of a compound having
Formula (IV). The reaction mixture was split in equal portions and each portion was
individually treated with an acid selected from benzoic acid, maleic acid, succinic acid,

fumaric acid, tartaric acid and hydrochloric acid. The results are summarized in Table 1 as

follows:
TABLE 1
Salt Purity [%{Area)] Yield [%]
Benzoate 96 60
Maleate 98 28
Fumarate 97 48
Succinate 98 30
Tartrate 98 25
Hydrochloride 87 25

As set forth in Table 1, the percent yield was based on the amount of 8-substituted oxy-35-
(R)-oxiranyl-(1 H)-quinolin-2-one, and the purity was based on the salt having Formula (II)
and was determined by HPLC.

Thus, it has surprisingly been found that (a) the yield of $-[(R)-2-(5,6-diethyl-indan-2-
ylamino)—l-hydroxy-ethyl]-8-hydroxy-(1H)—qu1nolm—2-one salt may be significantly increased



Succinate 98 30 Tartrate 98 25 Hydrochl oride 87 25

As set forth in Table 1, the percent yield was based
wopoothw42ount of 8-substituted oxy-5- PCT/EP2004/001981

(R)-oxiranyl - (1H) - qui nol i n-%-one, and the purity was

based on the salt having Fo la (1) and was

det er m ned by HPLC. Thus, it has surprisingly been
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]-8- substituted oxy-(1H)-quinolin-2-one; and (b) the
hydreggy-(f Fguinlign?-BBe converted to a salt of 5- [ (R -2-

(5, 6- diethyl-indan-2-yl amno) - 1 -hydroxy-ethyl] -

8 -hydroxy- (1 H)-quinolin-2-one wthout isolating
Exanllnle4free base of

oO HOCI +BH3THFH/HOOlO
ck\d fI askgefie pped Wit h a q

stirre t Rer pBuet ety addi t'i on funnel ang

cong i sYcharfed Rith 50 g o
8- ( hoxy) - 5- (a- chl or oacet yl -
gui no ~one and 600 nL dry THE urder~N2-°Then 15 niL

of a 1 nmolar solution of (R)-
A dry etir, ahyedkat flasket ipbe Bwah dinpdebmyital 6hider3 Hyerpymewk,ofddjtpndunnel
1, 3, 2] - oxazabarol g, i I en s . ad . JThe
and rﬁ[ﬂaemgéo STdbF g@tdoW%%‘i(’)ﬁ ¢ Pﬁ%mﬁ?eéwgggﬁ'r%%é?“ﬁy%‘ g
qum@]‘ﬂ'gZ \P!Hé Lu?d @@) HltLaerTm-[F ux@d’élr [Nt'it gheal 5 hagnper atisla sefution 2f (R)-
ar._sol utio

i
rrshitdiec mear 2Dk G R PYEREE G Ll SEFHRaEEI by toloene wes

addANGHRSE; AR Wa?&ocﬁ&l fodrEih Rahal Sratlsfe-pPCAnd Wth afdGhtaining
t hen quenched g addi tion of 65 nL nethan

an mtasned teinperask gf D8r Cad$3 wWelr plety] motpr 38! UEOEHEBH3 VTHE was added
over%loﬁ] gﬁ LT %ggeagzgoéw\ﬁg Ly®r Qf afRfelHout 20arCinterdfQeB@aure of 0-2

I'S concentrate
°C and then quenched by addition of 65 mL methanol. The resulting solution was warmed

to 25 °C and concentrated to a volume of 250 mL (50 °C/ 200 mbar). To this concentrate
was added a mixture of 713 mL water and 37 g HCl 37%. During the addition 8-
(phenylmethoxy)-5-((R)-2-chloro-1-hydroxy-ethyl)-(1 H)-quinolin-2-one precipitated as a nearly
colourless precipitation. The resulting suspension was stirred for 30 minutes at 2.5 °C, filtrated
and washed with 220 mL water in several portions. Drying in a vacuum drier at 50 °C for 12
hours resulted in 47.41 g of 8-(phenylmethoxy)-5-((R)-2-chloro-1-hydroxy-ethyl)-(1H)-quinolin-

2-one as a slightly yellowish powder.
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During the addition 8-
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preci pitation. The resul ting’suspension was stirred
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hydr oxy- (1H) - qui nol i n-2-one salt or an acceptable
sol vate thereof conprising: (i) reacting 8-substituted
W@00407644B) - oxi ranyl - (1H) - qui nol i n- 2- one havi ngPEDEP2D4001981
(1) 0 HN,ol () ROwth
2- ani no- (5-6-di ethyl)-indan o forma reaction mxture
cont ai ni ng conpounds having Fornmulae (11), (I
CL §!¥z O HNI R/O\ (~~(Il) N=H OHO OHN HN
ON (Ill) HOHXH(IV) FINoN H O R
wherein Ris a protecting group; (ii) treating the
1. I eaChriobdds f‘dr)ptrctﬁaem@[’)'e[ﬁa)’—% 6aliedhydindain)2 - yatnlin @ Al - Bydroxy-ethyl]- 8-

the prese
hydroxy-( 1[1) qunqghen ongl salt or an acceptable solvate thereof comprising:

(i) reacting 8-substituted oxy-5-(R)-oxiranyl-(1 H)-quinolin-2-one having Formula (I)

®

with 2-amino-(5-6-diethyl)-indan to form a reaction mixture containing compounds

having Formulae (II), (IIT) and (IV)

&S

(1)

HN

OH
HN

wherein R is a protecting group;

(ii) treating the reaction mixture prepared in Step (i) with an acid in the presence of a

solvent to form a corresponding salt;

(iii)  isolating and crystallizing a salt having Formula (V)



solvent to forma corresponding salt; (iii) isolating
and crystallizing a salt having Fornmula (V) WO

wWQOM4NDASA22 PCT/ EP2004/ 001981 24 O HN J~z APCTMER2004b01981

wherein Ris a protecting gr oup and A- is an anion;
(iv) renoving the protecting group fromthe salt
having Formula (V) in the presence of a solvent to
forma salt havingdgornmula (VI): O HN HO (VI) NH + A
z OH wherein A- igl an anion; and (v) treating the
sal t having For V1) with an agidin the presence
of a solvent to
5-[(R) - 2- (5/€ ; -i ndan- 2- na)/- 1- hydr oxy- et hyl
]- 8- hydr oXy- (1 dui nol i n-; alt havi ng ®brmul a
NHR+ Zdx OH whé¥ein X- is an
anion. 2. A proceéess for Whepar|ng
S [(R) -2-(5, 6-di et hylgd ndan- 2-yl am no)
- 1- hydroxy-et hyl | - 8- hydroxy- (1H)-qui nol i n-2-one salt
or an acceptable sol vate thereof conprising: (i)
d{}terq&@ g5 8 pEREstingtgagup and A-is an anion;
oxy S- (R)-oxiranyl - (1H) - qui nol i n-2-one havi ng Fornul a

(iv) (1 )reﬁ{pfigé)%/ @Z@ét%?g & QI;Q EBM@&QQH&&% Formula (V) in the presence of a

2.

solvent to form a salt having Formula (VI):

&5,

wherein A- is an anion; and

treating the salt having Formula (VI) with an acid in the presence of a solvent to form
5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-(1 H)-quinolin-2-

one salt having Formula (VII)

3 5

wherein X- is an anion.

OIIII

A process for preparing 5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-

hydroxy-(1H)-quinolin-2-one salt or an acceptable solvate thereof comprising:

(i)

reacting 8-substituted oxy-5-(R)-oxiranyl-(1H)-quinolin-2-one having Formula (I)



25 0 HN~101 (I) Ilz~ RO wth
2-am no-(5-6-diethyl)-indan to forma reaction m xture
w@oemwkaraeng conpounds having Fornul ae (11), (PCI/EPZN4001981
(I1'V) 0 HNR1 (Il) LNH O40 Oii HN FINRHO N
(I11) OHOHOH (IV) HNO N*H Ol~ Rwherein Ris a
r

protecting group; (ii) treating the reaction m xture
prepared in Step (i) with a cgrboxylic acid in the
presence of a solvent to formla correspondi ng salt,
(iii) isolating and crystal|izing a salt having
Formula (V) 0 HN

M

with 2-amino-(5-6-diethyl)-indan to form a reaction mixture containing compounds

having Formulae (II), (IIT) and (IV)

2 Jﬁﬁ

()

OH W

HN

wherein R is a protecting group;

(i)  treating the reaction mixture prepared in Step (i) with a carboxylic acid in the

presence of a solvent to form a corresponding salt,

(iii)  isolating and crystallizing a salt having Formula (V)

(0]
HN |
0
g V)
. A'
" NH,
OH



RHO I (V) LiNH 2 OH WD 2004/076422

PCT/ EP2004/ 001981 26 wherein R is a protecting group
wW@ea4h76423 an anion; (iv) renovi ng t he prot ect PCERI00UM1981

fromthe salt having Fornul in the presence of a

solvent to forma salt havi %8 Formula (VI): O HN HO

(M) NH+ A- 2 OH wherein A- is an anion; and (v)

tre t.he salt. havi 0 with a
V@%?V?Bdségﬁﬁaﬁwgﬁﬁe pf@ggﬁ%%96§8g) solvent to form

5 [ (R -2-(5, 6-diethyl-indan-2-yl am no) - 1- hydr oxy- et hyl

(iv) ] - Serlywdiigoty -prétttnggtbmpirom-the sniehayaingmmilm@/ ) Bio thepresence of a

I ( NI OH wherein X- is an

anFﬂ%mnéoﬁﬂ“b?ﬁ%%@§%§€¥6PﬁF% %o Claim2, wherein the

carboxylic acid in Step (ii) and or Step (v) is

sel ected fromthe gro‘p consi sting of _henzoic acid,

mal ei ¢ acid, succinNT agid, funaric , and
tartaric aC|d tess accoro to/Claim 3,
wherei n the carbo e acid i i s betYdoic
acid. 5. A procesH cordi ng t ' 3, mhereln t he
carboxylic acid in VNH,'s Tl ei c acid® 6. A

process according to ang one of the preceding clains,
wherein the 5-[(R)-2-(5, B-

wherein A- is an anion; and

(v) treating the salt having Formula (VI) with a carboxylic acid in the presence of a
solvent to form 5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-
(1H)-quinolin-2-one salt having Formula (VII)

O
HN l
HO (ViI)
+ x.
= NH,
OH
wherein X- is an anion.
3. A process according to Claim 2, wherein the carboxylic acid in Step (ii) and or Step

(v) is selected from the group consisting of benzoic acid, maleic acid, succinic acid, fumaric

acid, and tartaric acid.

4. A process according to Claim 3, wherein the carboxylic acid in Step (ii) is benzoic
acid.

5. A process according to Claim 3, wherein the carboxylic acid in Step (v) is maleic acid.
6. A process according to any one of the preceding claims, wherein the 5-[(R)-2-(S,6-

diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hydroxy-(1 H)-quinolin-2-one salt has Formula
(XT):



di et hyl -i ndan- 2-yl am no)
- 1- hydr oxy-et hyl ] - 8- hydr oxy- (1H) - qui nol i n-2-one salt
wham4bouel a (XI): WO 2004/ 076422 PCT/ EP2004/ POW/BB04/001981
27 OHNI HOIlzz~\ (COO (,) XI NH2+ coo- O H7. A
process according to any oné of the preceding clains,
wherein the protecting group is selected fromthe
group consisting of an alkyl, aryl, alkoxy, alkenyl,
cycl oal kyl, befjzocycl oal kyl, cycl oal kyl al kyl,
aral kyl, hetegecyclic, heteroaralkyl hal oal kyl , and a
substltuted S|IyI|group 8 Rrocgss according to any
one of tHe ' R ein thqxﬂfotectlng
group is be or t-bu -"thyIS| yl=""9. Axprocess
i DMWY A|n the pratecting group on
the salt having FEormufa (V) is benzyko@nd is renoved
by treating the s&t wth hydrogen in the presence of

e i el P SRR PR Ea T e prrecing v
is sel@&@@ ot 1RO gRfupR@dhbigehgliflan Ryl adylaicbyyd raﬁoehﬂlecycloalkyl

al | adi um on act|Vﬁtgg&g:$bon aIIadlu on %nf N3y ,
benzpenclaalinbrryenaaelioh 3 B L e o
st &Mg%pgnggrbon Raney' nickel and conbi nations

er eo 11. A process according to Claim8, wherein
the protecting group on the salt having Fornula (V)

I S prgyets#\cgy E@B??’J %{% e canet ﬂr@ceﬂ%@ﬂ‘.ﬁrﬂs byheréig alid protechigy group

fumfluoride or potassium
mlmﬁhd@rbbenmﬁmeﬁm sgrlocess according to any one of the
preceding clainms, wherein the tenmperature in Step (i)
is fromabout 10 C to about 160 C, the tenperature |n
9. St @pprotds} accordingm Glaguts, Wh&ﬂn@h? Droitstine S1BP @ the gt having

Forrglgn@ﬁ{llsﬁ?grrlzey I%{f%gt & ax?eéil ) n %El%%?%&t }Qir%eggré Er?:%ﬁ:sence ofa

catalyer. about 70 C, and the tenperature in Step (v) is
fromabout 0 C to about 70 C.

10. A process according to Claim 9, wherein the catalyst is selected from the group
consisting of palladium, palladium hydroxide, palladium on activated carbon, palladium on
alumina, palladium on carbon powder, platinum, platinum on activated carbon, Raney™

nickel and combinations thereof.

11. A process according to Claim 8, wherein the protecting group on the salt having

Formula (V) is &-butyldimethylsilyl and is removed by treating the salt with #-butylammon-

jum fluoride or potassium fluoride.

12. A process according to any one of the preceding claims, wherein the temperature in
Step (i) is from about 10 °C to about 160 °C, the temperature in Step (ii) is from about -10
°C to about 160 °C, the temperature in Step (iii) is from about 0 °C to about 70 °C, the
temperature in Step (iv) is from about 0 °C to about 70 °C, and the temperature in Step (v) is

from about 0 °C to about 70 °C.



WO 2004/ 076422 PCT/ EP2004/ 001981 28 13. A process
according to any one of the preceding clains, wherein
WO pooEtoaq2Zi ) a nolar excess of PCT/EP2004/001981
2-am no- (5-6-di et hyl)-indan i; used based on the
amount of 8-substituted oxy-%- (R -oxiranyl-(1
FD quinolin 2-one. 14 A process according to any one
of recedln salt  havi .
13. Zorhliroso it of ol UBe oHMEDEERide iaFiylih S5 Ritanys molar
excesd ohg-dmiey-{ 6y yl Binplre R yiserebdsek yr teldd) ot ioh 8lsibstiZuted oxy-5-
benzo t 15. @EBrocess according to any one of the
R) SFRE0d; ﬁﬁl PAPWE~Rferei n the 8-substituted
oxy 5-(R) - oxiranyl (1H) - qui nol i n- 2- one of Fornula (1)
repar ed the ste rls reac
14. 8 (fg BH%CF?Staﬁf%*dm&%S})aniso‘ﬁ%‘?fgggg’ieﬁ}? ‘Egﬁl?m&uWhﬁrﬂ% %h@‘"mg
Forh N Vs 2ARGLNY, ca@ieh}]-ihBard-DE i8S NG Edreky-2thsNig- Imethoxy-
cat avzst F(oo;J form 8- (Zubst [ tﬁt ed oxy) ?% (}(]R)hgg @henylm o
(1 Hyrgeng%5-2e918\1en29@tH) - qui nol i n- 2- one; and (b) treating
the 8-(substituted
oxy 5- ((R) - 2-hal o-1 -hydroxy-ethyl)-(1H)- qU|noI|n -on
XNPIQ‘?@S& apepg ding io pheoy egbnprceshngclagiolsy whereinght Srspbstituted
t Dot 81 A9 :
OXy%‘Réu. P50 gaibli 2SR or FELRR o rompred by dhegree pgrisio
wherein in Step (a) the 8-substituted oxy 5-
haI (1 e :
borrg%é%%)ﬁn 8 (nl%l_gstlgﬂ cﬂgi%?e}ga]or)]a%gty ?II-Q c?gé(ogza 81r1% | reducmg
c hlagait ic aluea;bxysmce df7a chkabcaodosso o0 -thubgritthied Gxa)- ((]lB-Z-halo-l-
wh ne.re is,selected fromthe group
coﬁ’%’ ’éﬁxy etﬁ%‘k‘) &ﬂrqéln%o ?‘éehy%l‘% of uran,

bor ane- N, N—dlethylanlllne and borane-net hyl sul phi de,

and t he ghi catal
b) Rty Sy RRBTEHEt Hon- 8L A hehyrdsprredu-( 1 H-quinolin2-one
Py rwied Hbdsedn efe ;[raseacédfa%&éatb@rfehes (dufbstidv gl ®G8FS(R)-oxiranyl-
according to_any one of Clainms 15 to 17 wherein the

-SHEPEN 2P 8t ep (@) is from about -10 C to about
80 C, and the tenperature in Step (b) is from about 30

Cto about 80 C. 19. A process for pre
16. 5. [ Ryocess @5cosdia &9 MAT| INgEHFron i Siep &?d)tf?eﬁﬁ%rflaa&gd ethy1

halo]acé%yl Bm qﬁﬁ%‘hﬁ@'&neqyl'éa@deﬂ itk OB a8l gk irfihe %‘P&@Iﬂge@?lae
sol vate thereof conprising: WO 2004/0%6422

oxapOTr EEREohigDeodIst. 29 (a) reacting an 8- (substituted
oxy) - 5- hal oacetyl - (11)-quinolin-2-one with a reducing
agent in the presence of a chiral catalyst to form

17. 8- (./’sult@scs;stamoedlmgxwlaon(lényhezwhahedaqranmmw-seltenyd jrofnjthe

grou@ coglyls x?g o%o%ar%ﬂgtrahydrofuran, borane-N, N-diethylaniline and borane-methyl
sulphide, and the chiral catalyst is (R)-tetrahydro-1-methyl-3,3-diphenyl-(1H,3H)-
pyrrolo[1,2-c][1,3,2]-oxazaborole.

18. A process according to any one of Claims 15 to 17 wherein the temperature in Step
(a) is from about -10 °C to about 80 °C, and the temperature in Step (b) is from about 30

°C to about 80 °C.

19. A process for preparing 5-[(R)-2-(5,6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-

hydroxy-(1H)-quinolin-2-one salt or an acceptable solvate thereof comprising:



(b) treating the 8-(substituted
oxy)-5-((R)-2-hal o-| - hydroxy-ethyl)-(1l)-quinolin-2-on
we@200iotda2a base in the presence of a sol vent tBCT/BP2004/001981
8- (substituted oxy)-5-(R)-oxjranyl- (1
H) - qui nol i n-2-one; (c) reacting the 8-substituted
oxy-5- (R)-oxiranyl - (1H) - qui nol i n- 2-one having Fornul a
(a) ]S:_))I;er%ct(?n a!e_l]la\% fguggltﬁ%e:c(l:bx?f §C|H8Lb?cétﬁ QHSI ggm@ﬂ nda SQeducmg
Fongank aethé Ipkdsendg lof b chiamlctatal )y td—ﬂ‘drml&l:ﬂsﬁbdﬂtllltecﬂ bky R[HZ -halo-1-
OH 0 11 OH~OHO™H (IV) HNON
hbdrfxﬁmﬁr(%ﬁﬁqﬁnf)gna Oﬁll(rebt ecting group; (d) treating
the reaction mxture prepared in Step (i) with an acid

() sarEt S B ST B2 0b AP GO TR -4 43 om0 2-one
| SQliratal ige Antle Grasaicalol k 2blRgntao $aint 8Hwah i@ ed@xFMb AR (-Miranyl-
(1H)-quinolin-2-one;

(c) reacting the 8-substituted oxy-5-(R)-oxiranyl-(1 H)-quinolin-2-one having Formula (I)

M

with 2-amino-(§-6-diethyl)-indan to form a reaction mixture containing compounds

having Formulae (1), (II) and (IV)

0]
HN I
o
R (1
H N
H H
OH
o
HN g0
rR~°
(i)
OH )
HN
wherein R is a protecting group;
(d) treating the reaction mixture prepared in Step (i) with an acid in the presence of a

solvent to form a corresponding salt;



HN RHO (V) A N HZ+ OH wherein Ris a protecting
group and A- is an anion; (f)

renovi ng the protecting
w@e@ap7dseom t he salt having Fornula (V)

(f)

20.

i n t heP@I/EBBNUE1981
of a solvent to forma salt,,having Formula (M): O

HN HO (M) N2 A OH whereﬁ% A- is an anion; and (Q)
treatlng t he s?lt having Formula (VI) with an acid in
resence o
FFE&“&a? agmﬁlég%ff¥ﬁ21V&gF%9Fanlno) 1- hydr oxy- et hyl
] 8- hydroxy- (I Mq “nolln 2- one salt having Fornmula
(VI1) O HN HO (VI X NHZ+ OH wmherein X- is an
ani on. 20. A conppund

havi ng
2004/ 076422 1/ 001981
NH2 OH R™

N COO C (Vin)
W)

OH

wherein R is a protecting group and A-is an anion;

removing the protecting group from the salt having Formula (V) in the presence of a

solvent to form a salt having Formula (VI):

B 5P

wherein A- is an anion; and

treating the salt having Formula (VI) with an acid in the presence of a solvent to form

S-[(R)-2-(S, 6—diethyl-indan-2-ylamino)-1-hydroxy—ethyl]-8-hydroxy—(1H)-quinolin—2-
one salt having Formula (V1)

3 5

wherein X- is an anion.

O“II

A compound having Formula (VIII)



wherein Ris a protecting group. 21. A conpound havi ng
Formula (IX) O FINCOO (IX) NH2 OH 22. A conpound
whaskioge4Eprnula (X) O HN HO COO (X) NH2 OHPCT/EP2004/001981

31

0
HN
coo’
_0
. (vin)
7 NH,
OH

wherein R is a protecting group.

21. A compound having Formula (IX)

22. A compound havmg Formula (X

Ccoo’
X)



