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Exa'erI e 1 Preparation of
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A AR 30 I BATRL i.
6. JBQ%-HIa@_ngg%mfoxyghﬂb%@r@dm@n@n -2-one maleate, has tested

favourably in the clinic for the treatment of asthma and chronic obstructive pulmonary discase.
Alternative salts have been investigated to address issues noted in formulating the compound

for administered by inhalation, or at least provide a useful alternative to maleate salts.

Surprisingly, compounds of formula I have been found to present a good crystallinity and
retain minimal residual solvent. They have low solubility in ethanol which is especially
advantageous in inhalation products that contain ethanol. Agents of the invention may prevent
or minimise the cough that certain patients have exhibited on administration, particularly first
administration, of (R}-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one maleate. Glycolate salts of formula I, including (R)-5-]2-(5,6-diethyl-indan-2-
ylamino}-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one glycolate, have been found to present
a good crystallinity and is anhydrous. They are substantially not hydroscopic and have a clear
melting peak at 140 — 250 °C. They are especially stable, before and after micronisation, with
or without excipients, and with and without moisture, They have low solubility in ethanol

which is especially advantageous in inhalation products that contain ethanol. They also has
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without moisture. They have low solubility in ethanol which is especially advantageous in
inhalation products that contain ethanol. They also has good melting onsct, no presence of
residual solvent, and no change of crystalline form after equilibration for 1 day at 25 °C in

water, ethanol and isopropanol.

Given their anti-inflammatory activity, the agents of the invention are useful in the treatment of
inflammatory conditions, particularly inflammatory or obstructive airways diseases. Treatment

in accordance with the invention may be symptomatic or prophylactic.

Inflammatory or obstructive airways diseases to which the present invention is applicable
include asthma of whatever type or genesis including both intrinsic (non-allergic) asthma and
extrinsic (allergic) asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma,
exercise-induced asthma, occupational asthma and asthma induced following bacterial

infection. Treatment of asthma is also to be understood as embracing treatment of subjects, e.g.
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inhaled drug therapy. The invention is a]so applicable to the treatment of bronchitis of

whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or
phthinoid bronchitis. Further inflammatory or obstructive airways discases to which the
present invention is applicable include pneumoconiosis (an inflammatory, commonly
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis,
including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis,

silicosis, tabacosis and byssinosis.

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, the agents of the invention are also useful in the treatment of eosinophil
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-

related disorders of the airways consequential or concomitant to Loffier’s syndrome,
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The agents of the invention are also useful as co-therapeutic agents for use in conjunction with
other drug substances for treatment of airways diseases, particularly anti-inflammatory,
bronchodilatory, antihistaminic/anti-allergic or anti-tussive drug substances, particularly in the
treatment of obstructive or inflammatory airways diseases such as those mentioned
hereinbefore, for example as potentiators of therapeutic activity of such drugs or as a means of
reducing required dosaging or potential side effects of such drugs. The agents of the invention
may be mixed with one, two, three or more other drugs in a fixed pharmaceutical composition

or they may be administered separately, before, simultaneously with or after the other drug(s).

Such anti-inflammatory drugs include steroids, in particular glucocorticosteroids such as
budesonide, beclamethasone dipropionate, fluticasone propionate, ciclesonide, dexamethasone,
flunisolide, mometasone furoate and triamcinolone but also compounds described in WO
02/00679, WO 02/88167, WO 02/12266, WO 02/100879 or WO 02/00679, especially those
of Examples 3, 11, 14, 17, 19, 26, 34, 37, 39, 51, 60, 67, 72, 73, 90, 99 and 101, (including

salts or derivatives thereof such as sodium salts, sulphobenzoates, phosphates, isonicotinates,
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04/018431, WO 04/018449, WO 04/018450, WO 04/018451, WO 04/018457, WO
04/018465, WO 04/019944, WO 04/019945, WO 04/045607, WO 04/037805, WO
04/063197, WO 04/103998, WO 04/111044, WO 05/012252, WO 05012253, WO
05013995, WO 05/030212, WO 05/030725, WO 05/087744, WO 05/087745, WO
05/087749 and WO 05/090345 (including physiologically acceptable acid addition salts
thereof such as salts of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methane-sulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric
acid and maleic acid); A2a agonists such as those described in EP 409595A2, EP 1052264, EP
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WO 02/96462, WO 03/086408, WO 04/039762, WO 04/039766, WO 04/045618 and WO



&

A mxture of 2.00 ¢
(R)-542- (5, 6-di et hyl -i ndan-2-yl am no) - 1. - hydr oxyet hyl ] - 8-

hy rP%¥eldligd nol i n- 2-one base (5.1 nmol es) an@c?m?ﬁo.%ﬂaﬁﬁﬁ%

p-tol uenesul fonic acid nonohydrate (5.1 nmol es
ethyl acetate is heated to 60 C. During heating the
tlall%\:%‘%ﬁky yel | ow anor phqus nmass, turns to a white,
P

ol s £ Wirspursichs e d@ﬁfé,bﬁ%rvs‘%"er?f’-r@z%& WA t o

com?lmtamm.stl rred at roomtenperature over night. The
crystals are collected after filtration and washing wth
ethyl acetate. The salt is dried for ca. 20 hours at 50C
aneick hronglgdisery drugs iapldde aprichlingrayf ¢t aptiinpsearjpénagdents, (rriRar
EI @m@ biath 128HHY Skisro lgalb@omxd@%io%p@ncsanﬁ Wiﬂolaé @ﬁ%ﬂe
&%% d%g,ngj%b ound: 64. Sé

B TER e 4ot %ﬁﬂé‘?“% O T Eni s T4, U5
eréIOli/17M47dws 14054 620%0) WO-RAGDES, HIY enbst 2, WIMD2/51841, WO
20@%3@9@%@8 BSDO 2R 6 9PA63 %03 93/53968; FOHFHIRERTS 8M18b2, wo

( Fé}4/(§2?52l (3 066308¢ W)Q 0¥ Hdahel WPH64AYS- 1- hydr oxyet hy1] - 8-
hydr oxylH qui nol i n- 2- one base (5.286 mmol es) | n 25 m I

at e 5 ol uti on of 0.402 00|c
et a0 Ebiho %E?B‘F%%)“’ Peiodegin? GGl usasisas A G o
oViealbuzamd! ) mewgrotefdnel, tesudling, sajmetkroh fengtelol) piawareiol ast aspercaﬂiy,
at foﬁ%rolcga)fﬁt)@}oll 'T%aid()@ rb§l@l§%7%9@ﬂ¥a?rﬂ§:@lﬂ§lﬂx/ a@%ﬁtﬁ@e @afltts ﬁ‘fereof

ca 15 m nutes. sus&)eny on Is
r GOhALS APRRAPLROS E%ﬁ%??é?u EP8a0%60 1P et %R 14651672%15%&5%61’
180300804s, JPlreosalis7i §s fodztoessd 1, Udmoh/ni42622, cBRE04/@29aEihes

Wi 5&{/@1%1?%@28%1&%9% ﬂou§é§/52§5zggé§§nzd@9}i'}f’14?t 1&5&%&&%91 Us

Y, 081 82092:7USRORHRR 2B NP0 572 T611 3 LIRS/ ET 6B MSOGS/272769, US

angoysbs7s Cab 8005/465 8506 ,6})05@ 1§§—’%> 3 2@6&8%1'\1115 26bsA3%8 D wo

Foundine? Qx/cd)' 845655 00{‘? F19P WS ?{‘i/sé%z WO 05/6642sz Y®hS 70:{’90 WO
02/76933, WO 03/24439, WO 03/42160, WO 03/42164, WO 03/72539, WO 03/91204, WO
03/99764, WO 04/16578, WO 04/16601, WO 04/22547, WO 04/32921, WO 04/33412, WO
04/37768, WO 04/37773, WO 04/37807, WO 04/39762, WO 04/39766, WO 04/45618 WO
04/46083 , WO 04/80964, WO 04/087142, WO 04/89892, WO 04/108675, WO 04/108676,
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Suitable dual anti-inflammatory and bronchodilatory drugs include dual beta-2 adrenoceptor
agonist / muscarinic antagonists such as those disclosed in US 2004/0167167, US
2004/0242622, US 2005/182092, US 2005/256114, US 2006/35933, WO 04/74246, WO
04/74812, WO 04/89892 and WO 06/23475.

Suitable antihistaminic/anti-allergic drug substances include acetaminophen, activastine,
astemizole, azelastin, bamipin, cetirizine hydrochloride, cexchloropheniramine,

chlorophenoxamine, clemastine fumarate, desloratidine, dimenhydrinate, dimetinden,
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Combinations of the agents of the invention and steroids, PDE4 inhibitors or LTD4
antagonists are particularly suitable for use in the treatment of asthma. Whereas combinations
of the agents of the invention and anticholinergic or antimuscarinic agents, PDE4 inhibitors,

LTB4 antagonists are particularly suitable for use in the treatment of COPD.

In accordance with the foregoing, the invention provides a method for the treatment of an
inflammatory condition, particularly an inflammatory or obstructive airways disease, which
comprises administering to a subject, particularly a human subject, in need thereof an effective
amount of a compound of formula I as hereinbefore described. The invention also provides the
use of a compound of formula I as hereinbefore described for the manufacture of a medicament
for the treatment of an inflammatory condition, particularly an inflammatory or obstructive

airways disease.

The agents of the invention may be administered by any appropriate route, c.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; by
inhalation, for example in the treatment of inflammatory or obstructive airways disease;
intranasally, for example in the treatment of allergic rhinitis; topically to the skin, for example
in the treatment of atopic dermatitis; or rectally, for example in the treatment of inflammatory

bowel disease.

Accordingly the invention provides a pharmaceutical composition comprising as active
ingredient a compound of formula I, optionally together with a pharmaceutically acceptable
diluent or carrier therefor. The invention also provides a pharmaceutical composition
comprising as active ingredient a compound of formula I and one, two, three or more anti-
inflammatory, bronchodilatory, antihistaminic/anti-allergic or anti-tussive drug substances,
optionally together with a pharmaceutically acceptable diluent or carrier therefor. Such
compositions may be prepared using conventional diluents or excipients and techniques known

in the galenic art.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with known
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excipients, for example inert diluents such as calcium carbonate, calcium phosphate or lactose,
disintegrants such as corn starch or alginic acid, binders such as starch or gelatine, lubricants
such as magnesium stearate or talc and/or agents for delaying release, such as carboxymethyl
cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets may also comprise

several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac, gum
arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent incompatibilities
the core may also consist of a number of layers. Similarly the tablet coating may consist of a
number or layers to achieve delayed release, possibly using the excipients mentioned above for

the tablets.

Syrups or elixirs containing the active substances or combinatiens thereof according to the
invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or sugar
and a flavour enhancer, e.g. a flavouring such as vanillin or orange extract. They may also
contain suspension adjuvants or thickeners such as sodium carboxymethyl cellulose, wetting
agents such as, for example, condensation products of fatty alcohols with ethylene oxide, or

preservatives such as p-hydroxybenzoates.

Capsules containing one or more active substances or combinations of active substances may
for example be prepared by mixing the active substances with inert carriers such as lactose or

sorbitol and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this
purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut or
sesame oil), mono- or polyfunctional alcohols (e.g. ethancl or glycerol), carriers such as e.g.
natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral powders (e.g. highly
dispersed silicic acid and silicates), sugars (e.g. cane sugar, lactose and glucose), emulsifiers (e.
g. lignin, spent sulphite liquors, methylcellulose, starch and polyvinylpyrrolidone) and

lubricants (e.g. magnesium stearate, talc, stearic acid and sodium laury! sulphate}.

When the composition comprises an aerosol formulation, it preferably contains, for example, a
hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these, and
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may contain one or more co-solvents known in the art such as ethanol (up to 20% by weight),
and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or more
bulking agents such as lactose. When the composition comprises a dry powder formulation, it
preferably contains, for example, an agent of the invention having a particle diameter up to 10
microns, optionally together with a diluent or carrier, such as lactose, of the desired particle
size distribution and a compound that helps to protect against product performance
deterioration due to moisture e.g. magnesium stearate, typically 0.05-2.0% magnesium
stearate. When the composition comprises a nebulised formulation, it preferably contains, for
example, an agent of the invention either dissolved, or suspended, in a vehicle containing
water, a co-solvent such as ethanol or propylene glycol and a stabiliser, which may be a

surfactant.

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or
other atomisable composition or in inhalable particulate, e.g. micronised, form, (B) an
inhalable medicament comprising an agent of the invention in inhalable form; (C) a
pharmaceutical product comprising an agent of the invention in inhalable form in association
with an inhalation device; and (D} an inhalation device containing an agent of the invention in

inhalable form.

A suitable device for delivery of dry powder in encapsulated form is described in US 3,991,761
(including the AEROLIZER™ device) or WO 05/113042, while suitable MDDPI devices
include those described in WO 97/20589 (including the CERTIHALER™ device), WO
97/30743 (including the TWISTHALER™ device) and WO 05/37353 (including the
GYROHALER™ device).

Dosages of agents of the invention employed in practising the present invention will of course
vary depending, for example, on the particular condition to be treated, the effect desired and
the mode of administration. In general, suitable daily dosages for administration by inhalation
are of the order of 0.005 to 10 mg, while for oral administration suitable daily doses are of the
order of 0,05 to 100 mg.

The invention is illustrated by the following Examples.
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Yield: 2.89 g white powder (926.3 %)
Elemental analysis:

Calec: 65.87% C;6.71% 1; 5.49% N; 21.93% O
Found: 65.49% C; 6.75% H; 5.56% N; 21.86% O

Example 2

gquinolin-2-gne fumarate

N
B 4

A suspension of 2.208 g (R)-5-[2-(5,6-dicthyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-
1I-quinolin-2-one base (5.625 mmoles) in 20 ml methanol is heated to 50°C. A solution of
0.326 g fumaric acid (2.81 mmoles) in 5 ml methanol is dropwise added to the suspension at
constant flow rate, over 10 minutes. The resulting solution is stirred at 50°C. Crystallization
takes then spontancously place after ca. 10 minutes. The suspension is allowed to cool and

stirred for 3 hours at room temperature. The mixture is filtered. The crystals are washed with 7
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Example 3

Preparation of (R)-5-[2-(5,6-diethvl-indan-2-vlamino}-1-hvdroxvethyl]-8-hvdroxv-1H-

quinolin-2-one hippurate

A suspension of 1.95 g (R})-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-

Ollu

quinolin-2-one base (4.968 mmoles) in 28.5 ml methanol is heated to 45°C. 0.89 g hippuric
acid (4.968 mmoles} are added in portions over 5 minutes at 45-50°C. The resulting almost
complete solution, is further stirred at 50°C. Spontaneous crystallization occurs after ca §
minutes. 15 ml methanol are added to the very thick mixture. The suspension is allowed to
cool and stirred for 4 hours at room temperature. The suspension is filtered and the salt is
washed with 10 ml methanol. The crystals are dried first for 20 hours at 70°C and ca. 10 mbar
and further for 4 hours at 60°C and ca. 1 mbar, Yield: 2.15 g white powder (75.7 %)
Elemental analysis:

Calc.: 69.33% C; 6.52% H; 7.35% N; 16.79% O

Found: 69.20% C; 6.67% H; 7.35% N; 16.85% O

Example 4

&
A suspension of 2.139 g (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-
1H-quinolin-2-one base (5.45 mmoles) in 20 ml water is heated to 70°C. A solution of 0.524 ¢

methanesulfonic acid (5.45 mmoles) in 5 m! water is added dropwise over ca. 2 minutes. At the



5.88 17.0 5.21 18.6 4.76 19.1 4.64 19:7 4.49 20.5
4.32 22.9 3.87 23.3

WO 2008/000839 PCT/EP2007/056632
20

end of the addition the not dissolved solid consists of aggregates. A white good stirrable
suspension is then formed after ca. 10 minutes. at 70°C. The mixture is slowly cooled to 25°C
and stirred for 20 hours at room temperature. After filtration, the solid is washed with 5§ ml
water and 10 ml acetone and dried for 20 hours at 70°C and ca. 10 mbar. Yield: 2,40 g white
powder (86.9 %)

Elemental analysis:

Calc.: 59.27% C; 6.76% H; 5.53% N; 6.33% $; 22.11% O

Found: §9.24% C; 6.74% H; 5.46% N; 6.33% §; 22.36% O

Water assay: 3.7% (m/m)

Example §
Preparation of (R)-5-[2-(5.6-diethyl-indan-2-vlamino)-1-hvdroxyethyl]-8-hvdroxy-1H-

quinolin-2-one hydrogen sulfate

0
HO—5—CH
N i

gllll

2,063 g (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one
base (5.256 mmoles} are dissolved in 12 ml acetic acid at 50°C. A solution of 0.526 g sulfuric
acid 98% (5.256 mmoles) in 4 ml acetic acid is adder dropwise, at constant flow rate, over 5
minutes.. The clear solution is allowed to cool. Crystallization takes spontaneously place at ca.
35°C. The suspension is stirred for 18 h at room temperature and then filtered. The crystals are
washed with 4 ml acetic acid and 10 ml ethylacetate. The salt is dried first for 20 hours at 70°C
and ca. 10 mbar and then for 2 hours at 60°C and ca. 1 mbar. Yield: 2.31 g white powder
(86.9 %)

Elemental analysis:

Calc.: 58.76% C; 6.16% IH; 5.71% N; 6.54% S; 22.83% O

Found: §7.22% C; 6.05% H; 5.31% N; 6.69% S; 24.55% O

Example 6




3.82 23.53.78 24.6 3.61 25.6 3.48 28.9 3.09 30.5
2.93 The XRPD pattern shows a strong diffraction peak

at _43 anpl e 17 Characterisation of salt by IR )
s pé"g} 28‘8’5@%?% N ¥CcT/ER2007/056632

A suspension of 2.0 g (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxycthyl]-8-hydroxy-1H-
quinolin-2-one base ( 5.10 mmoles) in 14 ml isopropanol is heated at 50°C. Then a solution of
0.77 g L (+) tartaric acid (5.10 mmoles} in 7.7 ml isopropanci is dropwise added over ca. 2
minutes. The suspension is stirred at S0°C for 15 hours. The white suspension is cooled to ca.
25°C and filtered. The salt is washed with 10 ml isopropanol and dried for 18 hours / 50°C /ca.
10 mbar and for 2 hours at 60°C / ca. 1 mbar. Yield: 2.33 g white powder (84.27 %)
Elemental analysis:

Cale.: 61.98% C; 6.32% H; 5.16% N; 26.54% O

Found: 59.02% C; 6.41% H; 5.47% N; 23.30% O

Example 7
Preparation of (R}-5-[2-(5.6-diethyl-indan-2-ylamino)-1-hvdroxvethyl]-8-hvdroxv-1H-

quinolin-2-one hydrochloride

A suspension of 3,78 g (R)-5-[2-(3,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one base (9.63 mmoles) in 36.5 m! methanol is heated to 50°C. A solution of 0.949
g hydrochloric acid 37% (9.63 mmoles) in 10 ml methanol is added dropwise, over 15
minutes. The resulting clear solution is allowed to cool. Crystallization begins spontancously at
40°C. The suspension is stirred at room temperature for 17 hours. After filtration the salt is
washed with 7 ml methanol. The crystals are dried for 16 hours at 50°C / ca. 10 mbar and for
2 hours at 50°C and ca. 1 mbar. Yield: 2.33 g white powder (84.27 %)

Elemental analysis:

Cale.: 67.20% C; 6.81% 11; 6.53% N; 8.26% Cl; 11.19% O

Found: 66.79% C; 6.88% H; 6.55% N; 7.99% Cl; 11.81% O

Example 8

Preparation of (R

quinolin-2-one hyvdrobromide

o]

H BrH

Cmi
T
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| i 9@ 8les) TABEE wid hdded. The dropping funnel is rinsed with 5 ml methanol. The resulting
clear solution is allowed to slowly cool. Crystallization starts spontaneously at ca. 47°C. The
mixture is stirred at ca. 25°c for 15 hours and filtered. The filter cake is washed with 4 ml
methanol. The salt is dried for 20 hours at 50°C / ca. 10 mbar and for 3 hours at 70°C and ca.
1 mbar. Yield: 1.77 g white powder (79.37 %)
Elemental analysis:
Calc.: 68.47% C;6.90% H; 6.39% N; 18.24% O
Found: 68.30% C; 6.96% H; 6.38% N; 18.46% O

Example 10
Preparation of (R}:-5-[2-(5.6-diethyl-i

gquinolin-2-one esylate
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2.00 g (R)-5-[2-(3,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one
base (5.1 mmoles) are dissolved in 8 ml dimethylsulfoxide at 50°C. The solution is cooled to
25°C. 0.595 g ethanesulfonic acid (5.4 mmoles) are added dropwise over § minutes. and the
dropping funnel is rinsed with 1 ml DMSO. Then 18 ml water are added at constant flow rate,
over ca. 30 min. The resulting thick suspension is diluted with 8 m] water and stirred over
night at room temperature. The mixture is filtered and the solid washed with 10 ml water. The
product is dried for 3 hours at $0°C/ ca. 10 mbar and for 3 hours at 70°C and ca. 1 mbar.
Yield: 1.56 g white powder, Karl Fischer: 3,2 % m/m H,O

Elemental analysis: (calc. for the monohydrate)

Calc: 59.98% C; 6.97% H; 5.38% N; 6.16% 5; 21.51% O

Found: 61.70% C; 6.73% H; 5.69% N; 6.36% S; 19.13% O

Example 11

quinolin-2-one tosylate

HN
HO |
@\5"’0

N -~
H & OH
H H O/

oH
A mixture of 2.00 g (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one base (5.1 mmoles) and 0.98 g p-toluenesulfonic acid monohydrate (5.1 mmoles)
in 30 ml ethylacetate is heated to 60 °C. During heating the initially sticky yellow amorphous
mass, turns to a white, good stirrable suspension. The suspension is allowed to cool and stirred
at room temperature over night. The crystals are collected after filtration and washing with
ethylacetate. The salt is dried for ca. 20 hours at 50°C and ca. 10 mbar. Yield: 2.73 g off white
powder (94.8%)

Elemental analysis:

Calc.: 65.94% C; 6.43% H; 4.96% N; 5.68% S; 17.00% O

Found: 64.51% C; 6.42% H,; 5.01% N; 5.60% S; 18.60% O

Example 12
Preparation of (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hvdroxvethvl]-8-hvdroxv-11-

quinolin-2-one glycolate



4.25 25.9 3.43 The XRPD pattern shows a strong =

di ffraction peak at 4.1. WO 20081000839PCT/ EP2007/ 056632
259 BlAfhey | sation of salt b IR spectroscopy., g, [GhR
S&EFEMNS

(R) 512- (5, 6-di et hyl -i ndan- ? yl am no) - 1- hydr oxyet hyl] - 8-h

ydr oxy- 1HqU| nol i n-2-one xi nafoate prepared in accordance

with nmpl e 18 is_neasured using the transm ssion KBr

t echriyq (in BI‘CHdI sc with ca. 1.2/305 ng) and a

BRUY Tl 51m er TransformInfrared (FTIR)
spec er | T-1 R spectrum thus deternined is shown

in Figur® 6 Min |R bands: 2964; 1661; 1611; 1582; 1467;
1435; 14?54; 1303; 1255; 1172; 1079; 1054; 829; 795; 773,
624 susp@Fior ph 2107 SEX B hplZe (S BidiPhdpapat iybmingf-1-igdroxyethyl]-8-hydroxy-
) - ﬁ—'I-@;%n&lg‘l ﬁorQ'bggerﬂy hSd Amdiag 11225%111%&%3591'13 heated to 50°C. A solution of
) h$l u OX%}E:ghclyal]E ]d(ﬁi_i %ﬁ\i[n eﬁ% in 5 ml methanoPls adc{t]zd drol:n(r\)nr;s ovrg/g;j?n%?crs] The
resulting clear solution is stirred at 50°C. Crystallization takes spontaneously place after ca 15
minutes. The white suspension is allowed to cool to room temperature and stirred over night at
ca. 25°C. After 18 hours the salt is filtered. The filter cake is washed with 7 m! methanol and
dried first 20 hours at 60°C and ca. 10 mbar and then 2 hours at 60°C and ca. 1 mbar.
Yield: 1.77 g white powder (71.37 %).
Elementary analysis:
Calc.: 66.65% C; 6.88% H; 5.98% N; 20.49% O
Found: 66.46% C; 6.80% H; 6.19% N; 20.33% O

Example 13

Characterisation of salt by X-ray powder diffraction

The X-ray diffraction pattern of (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-
hydroxy-1H-quinolin-2-one glycolate prepared in accordance with Example 12 is measured
using a SCINTAG™ X-ray diffractometer with a CuK alpha radiation source, The X-ray
diffraction pattern thus determined is shown in Figure 1 and represented in Table I below by

the reflection lines and intensities of the most important lines.

TABLE ]

X-ray diffraction lines and intensities for the glycolate salt

20(% d-spacings (A) Relative

intensity
28 31.28 S
57 15.39 M
12.2 7.22 M
145 6.10 M
15.2 584 L
1638 5.27 L
174 5.08 L
183 4,82 L
19.2 462 L
19.7 451 L




L3

A suspension of 2.172 g
(R)-542- (5, 6-di et hyl -i ndan-2-yl am no) - 1- hydr oxyet hyl] 8-h
Y AR5 ol in-2-one base ( 5.533 mmol es)

mal oni Ebdgl(ﬁg (5.533 mmol es) ,jin 25 m nbut anolLlLeg/Eg mt”’g
to 80C. Initially an oil forned during heating, which
crystallizes on praol onged heating.,K The mxture is stirred
at 80C for 15 nu and th al'| pwed t'o cooll to room

tenperature. The susggens| on i dstifred fpr 18|hours at
room tenperature. wer filtgaiion|the grystalls are
washed with 5 n-but anpol agek 10 hil agetone.| The

product is dried at 70C and 70C for 20 hours. Yi eI d: 2.62

9...El ement aI pal ysis: Cab.: 65. 31%
e e P b R 485 3100 C 6. 5006 H
5 75% N, 22.49% 0 Exanple 22 Character| sation of salt by
X- gayopRopder diffraction The X-ray diffraction pattern
of
hagacierisasiop ofga 2 -yl ami no) - 1- hydr oxyet hy1] - 8-
hy tliiedCyIR 1[H€ﬁ1lhj11 nioR}- n{zeschﬁethydwdagemaﬂﬁddm&ty&op}ree@ame@lddofay 1H-

aC u(?[qoq’i ? g‘kéolﬂa @ ed%n %éorld%J F(wa%ﬁ %{%aeng 5 f:asurcgI usin Ig'At‘E’éT

I on sou
Th@anxmisas}n labreechaiged (Brp Iﬁ)%ftdé% mwhtcmslfij)éméxw A &G UKERSHIWRS 16

Fi ?qs:m e?&leamlfapgf&ﬁnﬁfsaﬁm @?m e}@&ﬁe@er}lc Tﬁegﬂn@we&yunt 185 determined is
reflection S i nt ensi 0 e, Nps or

TS Db OB D eBeT EpAE H OSBRSS oY 7
d| T2l oM 1k L IH8s129AdL 2260 é48s LAalesy 5t 819; T4ie6 9Py d4Dgen
mal onate salt 20() ti-spacings (A Relative intensity
521703v) --1v)y 22-i -1 2-3J2_1 1 2_1 _r?2
. _Expmpledl§ 4

Preparation of (R}-5-[2-(5,6-diethyl-indan-2-ylamino}-1-hvdroxvethyl]-8-hvdroxy-1H-

quinolin-2-one acetate

CH,

CH,

O=0

H,G” ~CH

Iz

oH
2.168 g (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one
base (5.523 mmoles) and 1.17 g acetic acid (19.48 mmoles) are dissolved in 60 ml isopropanol
at 80°C. The clear solution is allowed to cool slowly. Crystallization takes place spontaneously
at 35°C. The suspension is stirred for 17 hours at room temperature and then filtered. The
filter cake is washed with 10 ml isopropanol and dried at 60°C / ca 10 mbar for 20 hours.
Yield: 2.123 g white crystals (84.9%)
Elemental analysis:
Calc.: 69.01% C;7.13% H; 6.19% N; 17.68% O
Found: 68.92% C; 6.98% H; 6.12% N; 17.67% O

Example 16

Characterisation of salt by X-ray powder diffraction
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The X-ray diffraction pattern of (R}-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-
hydroxy-1H-quinolin-2-one acetate prepared in accordance with Example 15 is measured using
a SCINTAG™ X-ray diffractometer with a CuK alpha radiation source. The X-ray diffraction
pattern thus determined is shown in Figure 3 and represented in Table II below by the

reflection lines and intensities of the most important lines.

TABLE I

X-ray diffraction lines and intensities for the acetate salt

20 (%) d-spacings (A) Relative

intensity
4.3 20.36 S
84 1048 M
1i4 7.78 M
15.1 588 S
17.0 5.21 L
186 4.76 L
19.1 4.64 L
19.7 449 L
20.5 432 L
22.9 3.87 L
23.3 382 L
235 3.78 M
24.6 361 L
25.6 3.48 L
289 3.09 L
30.5 293 L

The XRPD pattern shows a strong diffraction peak at 4.3°,

Example 17

Characterisation of salt by IR spectroscopy

The IT-IR spectrum of (R}-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one acetate prepared in accordance with Example 15 is measured using the
transmission KBr technique (in a KBr-disc with ca. 1.1/300 mg} and a BRUKER OPTICS IFS-
55™ Fourier Transform Infrared (FTIR) spectrometer. The IT-IR spectrum thus determined is
shown in Figure 4. Major IR bands are recorded Main IR bands: 3409; 2964; 1663; 1613;
1546; 1491;1417; 1396; 1293; 1231; 1165; 1029; 873; 838; 816; 663 cm'L,

Example 18
Preparation of (R)-3-[2-{5.6-diethyl-indan-2-ylamino}-1-hydroxyethvl]-8-hydroxy-1H-

quinolin-2-one xinafoate
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CH,
| GH, OH @

H
5.0 g (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one
base (12.738 mmoles) and 2.40 g 1-hydroxy-2-naphthoic acid (12.626 mmoles} are dissolved

O

in 60 ml n-butanol at 100°C. The solution is allowed to cool. Some seeds are added at 25°C
and crystallization takes place slowly. The suspension is stirred for 17 hours at room
temperature and then filtered. The crystals are washed with 10 ml n-butanol and dried at 70°C
and ca. 10 mbar for 20 hours. Yicld: 5.57 g beige powder (76%).

Elemental analysis:

Calc.: 72.40% C; 6.25% H; 4.82% N; 16.53% O

Found: 72.16% C; 6.18% H; 4.81% N; 16.47% O

Example 19

Characterisation of salt by X-rav powder diffraction

The X-ray diffraction pattern of (R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-
hydroxy-1H-quinolin-2-one xinafoate prepared in accordance with Example 18 is measured
using a SCINTAG™ X-ray diffractometer with a CuK alpha radiation source. The X-ray
diffraction pattern thus determined is shown in Figure 5 and represented in Table III below by

the reflection lines and intensities of the most important lines.

TABLE III

X-ray diffraction lines and intensitics for the xinafoate salt

26 (™ d-spacings (A) Relative

intensity
4.1 21.72 S
100 8.87 M
122 725 M
129 6.85 M
182 4.86 L
209 425 L
259 343 L

The XRPD pattern shows a strong diffraction peak at 4.1°.

Example 20
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Example 21
Preparation of {R)-5-[2-(5,6-dicthyl-indan-2-ylamino)-1-hydroxvethyl]-8-hydroxy-1H-

quinolin-2-one hvdrogen malonate

A suspension of 2.172 g (R}-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-
TH-quinolin-2-one base { 5.533 mmoles) und 0.576 g malenic acid (5.533 mmoles) in 25 ml n-
butanol is heated to 80°C. Initially an oil formed during heating, which crystallizes on
prolonged heating. The mixture is stirred at 80°C for 15 minutes and then allowed to cool to
room temperature. The suspension is stirred for 18 hours at room temperature. After filtration
the crystals are washed with § ml n-butanol and 10 ml acctone. The product is dried at 70°C
and 70°C for 20 hours. Yield: 2.62 g white powder (95.28 %)

Elemental analysis:

Calc: 65.31% C; 6.50% H; 5.64% N; 22.55% O

Found: 65.21% C; 6.50% H; 5.75% N; 22.49% O

Example 22

Characterisation of salt by X-ray powder diffraction

The X-ray diffraction pattern of (R)-3-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-
hydroxy-1H-quinolin-2-one hydrogen malonate prepared in accordance with Example 21 is
measured using a SCINTAG™ X-ray diffractometer with a CuK alpha radiation source. The
X-ray diffraction pattern thus determined is shown in Figure 7 and represented in Table IV

below by the reflection lines and intensities of the most important lines.
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TABLE IV
X-ray diffraction lines and intensities for the hydrogen malonate salt
20 (°) d-spacings (A) Relative
intensity
52 17.03 S
104 853 L
133 6.67 S
142 6.21 M
15.7 5.64 M
16.0 5.54 L
16.7 5.31 L
183 460 M
20.3 436 L
21.0 423 M
21.4 415 L
21.7 409 L
22.6 3.92 M
254 3.50 L
258 345 L
26.3 3.38 M
26.7 333 L
28.7 311 L
29.8 255 L
324 2.76 L

The XRPD pattern shows a strong diffraction peak at 13.3°,

Example 23

Characterisation of salt by IR spectroscopy

The IT-IR spectrum of (R)-5-[2-(§,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one hydrogen malonate prepared in accordance with Example 21 is measured using
the transmission KBr technigue (in a KBr-disc with ca. 1.3/303 mg) and a BRUKER OPTICS
[FS-55™ Fourier Transform Infrared (FTIR) spectrometer. The IT-IR spectrum thus
determined is shown in Figure 8. Main IR bands: 3306; 2964; 1644; 1604; 1563; 1484; 1426;
1387; 1317; 1272; 1154; 1051; 826; 758; 689 cm’L.
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7. A compound according to claim 6 that is in crystalline form.



17. A conpound according to" claim1 obtained by the

process of claim 16. 3

8. A compound according to claim 7 having a strong diffraction peak (260) in the X-ray

diffraction pattern thereof at 4.1 °.

9. A compound according to claim 7 having the following characteristic diffraction lines (20)

in the X-ray diffraction pattern thereof: 4.1 °,10.0°,12.2 °,12.9 °,18.2 °, 20.9 ® and 25.9°.

10. A pharmaceutical composition comprising, as active ingredient, an effective amount of a

compound of claim 1, optionally together with a pharmaceutically acceptable carrier.

11. A pharmaceutical composition according to claim 10, wherein the active ingredient is (R)-
5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one acetate or
(R)-5-[2-(5,6-diethyl-indan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-quinolin-2-one
xinafoate.

12. A pharmaceutical composition according to claim 10 or 11, which is in inhalable form.

13. A pharmaceutical composition according to claim 10, that further comprises as active
ingredient one, two, three or more anti-inflammatory, bronchodilatory, antihistaminic/anti-

allergic or anti-tussive drug substances.

14. A pharmaceutical composition according to claim 13, that further comprises as active

ingredient one or both of mometasone and glycopyrrolate.

15. The use of a compound of formula I as claimed in claim 1 for the preparation of a

medicament for the treatment of an inflammatory or obstructive airways disease.

16. A process for preparing a compound of claim 1 comprising:

(1) for the preparation of compounds of formula I where A is acetate, reacting the free

base with acetic acid; or

(i1} for the preparation of compounds of formula I where A is xinafoate, reacting the

free base with 1-hydroxy-2-naphthoic acid.

17. A compound according to claim 1 obtained by the process of claim 16.



