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CINNAMATE SALTS OF A BETA-2 
ADRENERGIC AGONIST 

[0001] The present invention relates to novel salts of a [32 
adrenergic agonist. In particular the invention relates to novel 
crystalline salts of compound (A) de?ned below. In addition 
the invention provides a process for preparing said crystalline 
salts of compound (A) and to pharmaceutical compositions 
containing them and their use in medicine. 
[0002] [32 Adrenergic receptor agonists are recognized as 
effective drugs for the treatment of pulmonary diseases such 
as asthma and chronic obstructive pulmonary disease (includ 
ing chronic bronchitis and emphysema). [3 2 Adrenergic recep 
tor agonists are also useful for treating premature labour, and 
are potentially useful for treating neurological disorders and 
cardiac disorders. 
[0003] US. Patent Application No. 60/535,784, and US 
2005/0159448A1 (Attorney Docket No. P-177-US1) 
describe compounds of formula: 

OH 

H 
R4 N R5 

R7 m Q R3 R2 N R6 
H 

R1 

Wherein: 
[0004] each of R1, R2, R3 , and R4 is independently selected 
from the group consisting of hydrogen, hydroxy, amino, halo, 
iCHZOH and iNHCHO, or R1 and R2 taken together are 
selected from the group consisting of iNHC(:O) 
CH:CHi, %H:CHC(:O)NHi, iNHC(:O)S; and 
iSC(:O)NHi; 
[0005] one of R5 and R6 is i[XiCl'6alkylenyl]ni 
NsRloRll or C1_6alkylenyl-NR12Rl3 , and the other of R5 and 
R is selected from the group consisting of hydrogen, hydroxy, 
Cl_4alkoxy, and Cl_4alkyl, Wherein Cl_4alkyl is optionally 
substituted With halo, Wherein 
[0006] each X is independently selected from the group 
consisting of iOi, iNHi, iSi, iNHSOZi, 
isOzNHi, iNHC(:O)i, and iC(:O)NHi; 
[0007] each of R10, R11, R12, and R13 is independently 
hydrogen or C l_4alkyl; or 
[0008] R10 and R11, together With the nitrogen atom to 
Which they are attached, or 
[0009] R10, together With the nitrogen atom to Which it is 
attached and a carbon atom of the adjacent C l_6all<ylenyl, or 
R12 and R13, together With the nitrogen atom to Which they are 
attached, or R12, together With the nitrogen atom to Which it is 
attached and a carbon atom of the adjacent Cl_6alkylenyl, 
form a heterocyclic or heteroaryl ring having from 5 to 7 ring 
atoms, Wherein the ring optionally contains an additional 
heteroatom selected from oxygen, nitrogen, and sulfur, 
Wherein nitrogen is optionally substituted With is (O)24C 1 _ 
4alkyl; and 
[0010] n is l, 2, or 3; and 
[0011] each of R7, R8, and R9 is independently hydrogen or 
C1-6a1ky1; 
and pharmaceutically-acceptable salts, solvates and stereoi 
somers thereof. 
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[0012] Compounds of the aforementioned US applications 
are said to be potent and selective [32 adrenergic receptor 
agonists. 
[0013] Example 1 of the aforementioned US applications is 
the compound: 
[0014] 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy) 
phenylamino] -phenyl} -ethylamino)- l -hydroXy-ethyl] -8-hy 
droXy-lH-quinolin-2-one (hereinafter referred to as Com 
pound A), Which may be depicted by the structural formula 
(1)1 

H Q4 N 0 

\/\©\ 0 NHZ HO N 
| H 

HN 

O 

[0015] We have noW found certain novel salts of Com 
poundA, viZ. the cinnamate, 4-methoxy cinnamate, 4-phenyl 
cinnamate and the 4-methyl cinnamate salts hereinafter 
knoWn as the “salts of the invention”. 
[0016] In a ?rst aspect therefore the present invention pro 
vides a salt of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-pro 
poxy)-phenylamino] -phenyl } -ethylamino) -1 -hydroxy 
ethyl]-8-hydroxy-lH-quinolin-2-one, selected from a 
cinnamate, 4-methoxycinnamate, di-(4-phenylcinnamate) 
and 4-methyl cinnamate salt. 
[0017] The invention also provides a salt of the compound 
of formula (I) hereinabove, Wherein said salt is selected from 
a cinnamate, 4-methoxycinnamate, di-(4 -phenylcinnamate) 
and 4-methyl cinnamate salt. 
[0018] In one embodiment the present invention provides a 
cinnamate salt of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-pro 
poxy)-phenylamino] -phenyl } -ethylamino) -1 -hydroxy 
ethyl] -8-hydroxy- l H-quinolin-2 -one. 
[0019] In another embodiment the present invention pro 
vides a 4-methoxy cinnamate salt of 5-[(R)-2-(2-{4-[4-(2 
amino-2-methyl-propoxy) -phenylamino]-phenyl}-ethy 
lamino)- l -hydroxy-ethyl] -8-hydroxy- l H-quinolin-2 -one. 
[0020] In a further embodiment the present invention pro 
vides a di-(4-phenylcinnamate) salt of 5-[(R)-2-(2-{4-[4-(2 
amino-2-methyl-propoxy) -phenylamino]-phenyl}-ethy 
lamino)- l -hydroxy-ethyl] -8-hydroxy- l H-quinolin-2 -one. 
[0021] In a further embodiment the invention provides a 
4-methyl cinnamate salt of 5-[(R)-2-(2-{4-[4-(2-amino-2 
methyl -propoxy)-phenylamino] -phenyl } -ethylamino) -l -hy 
droXy-ethyl] -8-hydroxy- l H-quinolin-2-one. 
[0022] In a particular embodiment the invention provides a 
crystalline 4-methyl cinnamate salt of 5-[(R)-2-(2-{4-[4-(2 
amino-2-methyl-propoxy) -phenylamino]-phenyl}-ethy 
lamino)- l -hydroxy-ethyl] -8-hydroxy- l H-quinolin-2 -one. 
[0023] In a particular embodiment the invention provides a 
crystalline cinnamate salt of 5-[(R)-2-(2-{4-[4-(2-amino-2 
methyl -propoxy)-phenylamino] -phenyl } -ethylamino) -l -hy 
droXy-ethyl] -8-hydroxy- l H-quinolin-2-one. 
[0024] In another embodiment the invention provides a 
crystalline 4-methoxy cinnamate salt of 5-[(R)-2-(2-{4-[4 
(2 -amino -2-methyl -propoXy)-phenyl amino] -phenyl } -ethy 
lamino)- l -hydroxy-ethyl] -8-hydroxy- l H-quinolin-2 -one. 
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[0025] 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 } -ethy 
lamino)- l -hydroxy-ethyl] -8-hydroxy- l H-quinolin-2 -one. 
[0026] We have found that salts of the invention may have 
varying hydration states. In a further embodiment the present 
invention encompasses hydrates of salts of the invention. 
Thus, for example the 4-methylcinnamate salt may be 
obtained as a dihydrate, or as a hydrate associated With 3.5 
moles of Water. 
[0027] The present invention also encompasses solvates of 
salts of the invention. 
[0028] Salts of the invention may also exist in different 
stoichiometries. Thus for example, the salt With 4-phenylcin 
namic acid is formed With 2 moles of acid to each mole of 
Compound A. 
[0029] It Will be appreciated that the compound of formula 
(I), Which is depicted and named as the R-isomer With respect 
to the OH group, may be in admixture With the corresponding 
S-isomer and hence salts of the invention may also exist as 
mixtures of said isomers. Thus for example, said admixture 
may contain at least 90%, for example at least 95% of the 
R-isomer. 
[0030] The salts of the invention may be prepared by con 
tacting a solution of compoundA With an acid selected from 
cinnamic acid, 4-methoxy cinnamic acid, 4-phenylcinnamic 
acid or 4-methylcinnamic acid. Compound A may for 
example be dissolved in an aqueous organic solution, for 
example in a mixture of tetrahydrofuran and Water, or an 
aqueous alcohol such as aqueous industrial methylated spirit. 
The reaction may be effected With stirring. The reaction tem 
perature may be in the range from 0° C. to 50° C., for example 
from 15° C. to 30° C. Crystallisation may occur spontane 
ously or it may be induced, for example by scratching or 
seeding. 
[0031] In one aspect of the present invention is provided a 
method for preparing a 4-methoxy cinnamate salt of Com 
pound A Which comprises contacting in solution Compound 
A and 4-methoxy cinnamic acid. 
[0032] In another aspect the present invention provides a 
method for preparing a cinnamate salt of compound A Which 
comprises contacting in solution CompoundA and cinnamic 
acid. 
[0033] In a further aspect the present invention provides a 
method for preparing a di-4-phenyl cinnamate salt of com 
pound A Which comprises contacting in solution Compound 
A and 4-phenylcinnamic acid. 
[0034] In a yet further aspect the present invention provides 
a method for preparing a 4-methyl cinnamate salt of com 
pound A Which comprises contacting in solution Compound 
A and 4-methyl cinnamic acid. 
[0035] CompoundA may itself be prepared using one of the 
general methods described in US. Patent Application No. 
60/535,784, and US 2005/0159448Al as described hereinaf 
ter. CompoundA may also be prepared by the speci?c method 
described by the Reference Example hereinafter. 
[0036] The aforementioned US patent applications 
describes inter alia the folloWing general methods for the 
preparation of compounds de?ned therein: 
[0037] General Synthetic Procedures 
[0038] Compounds of US. Patent Application No. 60/535, 
784, and US 2005/0159448Al can be prepared from readily 
available starting materials using the folloWing general meth 
ods and procedures. 
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[0039] As Will be apparent to those skilled in the art, con 
ventional protecting groups may be necessary to prevent cer 
tain functional groups from undergoing undesired reactions. 
The choice of a suitable protecting group for a particular 
functional group, as Well as suitable conditions for protection 
and deprotection, are Well knoWn in the art. For example, 
numerous protecting groups, and their introduction and 
removal, are described in T. W. Greene and G. M. Wuts, 
Protecting Groups in Organic Synthesis, Third Edition, 
Wiley, NeW York, 1999, and references cited therein. 
[0040] In one method of synthesis, compounds are pre 
pared as illustrated in Scheme A. (The substituents and vari 
ables shoWn in the folloWing schemes have the de?nitions 
provided above unless otherWise indicated.) 

SchemeA 

or1 
H 

P20 R2 N R6 
H 

R1 
3 

OH 

H 

N\/\©\ /@ R5 P20 R2 N R6 
H 

R1 
4 

OH 

H 

NW0 /(1 R5 Ho R2 N R6 
H 

R1 

where P1 represents a hydroxy-protecting group, P2 repre 
sents a hydroxy-protecting group, and L represents a leaving 
group, such as bromo. 

[0041] As shoWn in Scheme A, a compound of formula 1 is 
?rst reacted With an aryl amine (2) to provide an intermediate 
of formula 3. Typically, this reaction is conducted in an 
organic solvent in the presence of base and a transition metal 
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catalyst and arylpho sphine ligand With heating. A useful cata 
lyst for coupling of an aryl group to an aryl amine is tris 
(dibenZylideneacetone)dipalladium(0) together With rac-2, 
2'-bis(diphenylphosphino)-l,l'-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. 

[0042] The protecting group P1 is typically a silyl protect 
ing group, Which is typically removed from the intermediate 
of formula 3 using a ?uoride or acid reagent, to provide an 
intermediate of formula 4. The protecting group P2 is typi 
cally 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. 
[0043] An alternative method of preparing intermediate 3 is 
illustrated in Scheme B. 

SchemeB 

OF1 
H 
N 

\/\©\ + P20 R2 NH2 

R1 
5 

R5 

_, 3 

L R6 

[0044] The conditions for the coupling of intermediates 5 
and 6 in Scheme B to produce intermediate 3 are typically the 
same as those used to couple intermediates 1 and 2 in Scheme 
A 

[0045] Yet another alternative method of preparing inter 
mediate 3 is illustrated in Scheme C. 

P20 R2 

00 

m2 

[0046] The reaction of Scheme C is typically conducted in 
a polar aprotic solvent in the presence of base. Typical suit 
able solvents include dimethylsulfoxide, dimethyl forma 
mide, dimethylacetamide and the like. The reaction is typi 
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cally heated at a temperature of betWeen about 60° C. and 
about 140° C. for betWeen about 0.25 and about 4 hours. 
[0047] 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 
US. Pat. Nos. 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. 
[0048] Intermediates 2 and 6 are available commercially or 
are prepared from readily available starting materials. For 
example, When R5 is i[O4Cl_6alkylenyl]niNRloRll and 
R is hydrogen, intermediate 2', of general formula 2, can be 
prepared by the process of Scheme D 

SchemeD 

L 

+ HO_ RSa —> 

o2N 
9 

ORSa 

OZN 
l0 

ORSa 

HZN 
2! 

Where R5“ is de?ned such that iORS" is i[O4Cl_6alkyle 
nyl]niNRlOR1l. As one example of suitable reaction condi 
tions for Scheme D, the reaction is conducted in dimethylsul 
foxide in the presence of sodium hydride. Alternatively, the 
reaction of intermediate 9 With the compound HOiR5 “ may 
be conducted in a solvent such as tetrahydrofuran, in the 
presence of a base such as potassium tert.-butoxide. Interme 
diate 10 may be converted into Intermediate 2' by hydroge 
nation, for example using palladium on charcoal, in a solvent 
such as industrial methylated spirits. 
[0049] Further details regarding speci?c reaction condi 
tions and other procedures for preparing Compound A are 
described in the Examples and Reference Example beloW. 
[0050] As indicated hereinabove compounds of US. Patent 
Application No. 60/535,784, and US 2005/0159448A, 
including Compound A, are potent and selective [32 adrener 
gic receptor agonists. The present invention accordingly also 
provides a method for the prophylaxis or treatment of a clini 
cal condition in a mammal, such as a human, for Which a 
selective [32-adrenoreceptor agonist is indicated, Which com 
prises 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), res 
piratory tract infection or upper respiratory tract disease. In a 
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further aspect the present invention provides such a method 
for the prophylaxis or treatment of a clinical condition 
selected from premature labour, depression, congestive heart 
failure, skin diseases (eg. in?ammatory, allergic, psoriatic, 
and proliferative skin diseases), conditions Where lowering 
peptic acidity is desirable (e.g. peptic and gastric ulceration) 
or muscle Wasting disease. 
[0051] In the alternative, there is also provided a salt of the 
invention for use in medical therapy, particularly, for use in 
the prophylaxis or treatment of a clinical condition in a mam 
mal, such as a human, for Which a selective [32-adrenoreceptor 
agonist is indicated. In particular, there is provided a salt of 
the invention for the prophylaxis or treatment of a disease 
associated With reversible airWays obstruction such as 
asthma, chronic obstructive pulmonary disease (COPD), res 
piratory tract infection or upper respiratory tract disease. In a 
further aspect, there is provided a salt of the invention for the 
prophylaxis or treatment of a clinical condition selected from 
premature labour, depression, congestive heart failure, skin 
diseases (e. g. in?ammatory, allergic, psoriatic, and prolifera 
tive skin diseases), conditions Where loWering peptic acidity 
is desirable (e.g. peptic and gastric ulceration) or muscle 
Wasting disease. 
[0052] The present invention also provides the use of a salt 
of the invention in the manufacture of a medicament for the 
prophylaxis or treatment of a clinical condition for Which a 
selective [32-adrenoreceptor agonist is indicated, for example 
a disease associated With reversible airWays obstruction such 
as asthma, chronic obstructive pulmonary disease (COPD), 
respiratory tract infection or upper respiratory tract disease. 
In a further aspect, there is provided a salt of the invention in 
the manufacture of a medicament for the prophylaxis or treat 
ment of a clinical condition selected from premature labour, 
depression, congestive heart failure, skin diseases (eg. 
in?ammatory, allergic, psoriatic, and proliferative skin dis 
eases), conditions Where loWering peptic acidity is desirable 
(e.g. peptic and gastric ulceration) and muscle Wasting dis 
ease. 

[0053] The amount of a salt of the invention Which is 
required to achieve a therapeutic 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 0.0005 mg to 10 mg, preferably from 0.005 mg to 0.5 
mg, for example, from 0.05 mg to 0.5 mg. The dose range for 
adult humans is generally from 0.0005 mg to 10 mg per day 
and preferably from 0.01 mg to 1 mg per day, most preferra 
bly from 0.05 mg to 0.5 mg. 
[0054] While it is possible for a salt of the present inven 
tion, selected from Compound A cinnamate, Compound A 
4-methoxycinnamate, Compound A di-(4-phenylcinnamate) 
and Compound A 4-methylcinnamate, to be administered 
alone, it is preferable to present it as a pharmaceutical formu 
lation. 
[0055] Accordingly, the present invention provides a phar 
maceutical formulation comprising CompoundA cinnamate, 
and a pharmaceutically acceptable carrier or excipient, and 
optionally one or more other therapeutic ingredients. 
[0056] The present invention provides a pharmaceutical 
formulation comprising Compound A 4-methoxycinnamate, 
and a pharmaceutically acceptable carrier or excipient, and 
optionally one or more other therapeutic ingredients. 
[0057] The present invention further provides a pharma 
ceutical formulation comprising Compound A di-(4-phenyl 
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cinnamate), and a pharmaceutically acceptable carrier or 
excipient, and optionally one or more other therapeutic ingre 
dients. 

[0058] The present invention further provides a pharma 
ceutical formulation comprising Compound A 4-methyl cin 
namate, and a pharmaceutically acceptable carrier or excipi 
ent, and optionally one or more other therapeutic ingredients. 
[0059] The formulations include those suitable for oral, 
parenteral (including subcutaneous, intraderrnal, intramuscu 
lar, intravenous and intraarticular), inhalation (including ?ne 
particle dusts or mists Which may be generated by means of 
various types of metered dose pressurised aerosols, nebulis 
ers or insu?lators), rectal and topical (including dermal, buc 
cal, sublingual and intraocular) administration although the 
most suitable route may depend upon for example the condi 
tion and disorder of the recipient. The formulations may 
conveniently 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 ingredi 
ent’) into association With the carrier Which constitutes one or 
more accessory ingredients. In general the formulations are 
prepared by uniformly and intimately bringing into associa 
tion the active ingredient With liquid carriers or ?nely divided 
solid carriers or both and then, if necessary, shaping the 
product into the desired formulation. 
[0060] Dry poWder compositions for topical delivery to the 
lung by inhalation may, for example, be presented in capsules 
and cartridges of for example gelatine, or blisters of for 
example laminated aluminium foil, for use in an inhaler or 
insuf?ator. PoWder blend formulations generally contain a 
poWder mix for inhalation of the active ingredient and a 
suitable poWder base (carrier/diluent/excipient substance) 
such as mono-, di or poly-saccharides (eg. lactose or starch). 
Use of lactose is preferred. Dry poWder compositions may 
also include, in addition to the drug and carrier, a further 
excipient such as a sugar ester e.g. cellobiose octaacetate, 
calcium stearate or magnesium stearate. 

[0061] Each capsule or cartridge may generally contain 
betWeen 20 pg to 10 mg of a salt of the invention optionally in 
combination With another therapeutically active ingredient. 
Alternatively, the compound of the invention may be pre 
sented Without excipients. Packaging of the formulation may 
be suitable for unit dose or multi-dose delivery. In the case of 
multi-dose delivery, the formulation can be pre-metered (eg 
as in Diskus, see GB 2242134, U.S. Pat. Nos. 6,632,666, 
5,860,419, 5,873,360 and 5,590,645 or Diskhaler, see GB 
2178965, 2129691 and 2169265, U.S. Pat. Nos. 4,778,054, 
4,811,731, 5,035,237, the disclosures of Which are hereby 
incorporated by reference) or metered in use (eg as in Turbu 
haler, see EP 69715 or in the devices described in Us. Pat. 
No. 6,321,747 the disclosures of Which are hereby incorpo 
rated by reference). An example of a unit-dose device is 
Rotahaler (see GB 2064336 and Us. Pat. No. 4,353,656, the 
disclosures of Which are hereby incorporated by reference). 
The Diskus inhalation device comprises an elongate strip 
formed from a base sheet having a plurality of recesses spaced 
along its length and a lid sheet hermetically but peelably 
sealed thereto to de?ne a plurality of containers, each con 
tainer having therein an inhalable formulation containing a 
salt of the invention preferably combined With lactose. Pref 
erably, the strip is su?iciently ?exible to be Wound into a roll. 
The lid sheet and base sheet Will preferably have leading end 
portions Which are not sealed to one another and at least one 
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of the said leading end portions is constructed to be attached 
to a Winding means. Also, preferably the hermetic seal 
betWeen the base and lid sheets extends over their Whole 
Width. The lid sheet may preferably be peeled from the base 
sheet in a longitudinal direction from a ?rst end of the said 
base sheet. Alternatively, the formulation may be presented if 
desired together With one or more other therapeutic agents in 
an inhalation device Wherein the individual therapeutic 
agents are administrable simultaneously but are stored sepa 
rately (or Wholly or partly stored separately for triple combi 
nations), e. g. in separate pharmaceutical compositions, for 
example as described in WO 03/061743. 
[0062] Spray compositions for topical delivery to the lung 
by inhalation may for example be formulated as aqueous 
solutions or suspensions or as aerosols delivered from pres 
surised packs, such as a metered dose inhaler, With the use of 
a suitable lique?ed propellant. Aerosol compositions suitable 
for inhalation can be either a suspension or a solution and 
generally contain a salt of the invention optionally in combi 
nation With another therapeutically active ingredient and a 
suitable propellant such as a ?uorocarbon or hydrogen-con 
taining chloro?uorocarbon or mixtures thereof, particularly 
hydro?uoroalkanes, e.g. dichlorodi?uoromethane, trichlo 
ro?uoromethane, dichlorotetra-?uoroethane, especially 1,1, 
1,2-tetra?uoroethane, 1,1,1,2,3 ,3 ,3-hepta?uoro -n-propane 
or a mixture thereof. Carbon dioxide or other suitable gas may 
also be used as propellant. The aerosol composition may be 
excipient free or may optionally contain additional formula 
tion excipients Well knoWn in the art such as surfactants e.g. 
oleic acid or lecithin and cosolvents e.g. ethanol. Pressurised 
formulations Will generally be retained in a canister (eg an 
aluminium canister) closed With a valve (eg a metering 
valve) and ?tted into an actuator provided With a mouthpiece. 
[0063] Medicaments for administration by inhalation desir 
ably have a controlled particle siZe. The optimum particle siZe 
for inhalation into the bronchial system is usually 1-10 pm, 
preferably 2-5 um. Particles having a siZe above 20 um are 
generally too large When inhaled to reach the small airWays. 
To achieve these particle siZes the particles of the active 
ingredient as produced may be siZe reduced by conventional 
means eg by micronisation. The desired fraction may be 
separated out by air classi?cation or sieving. Preferably, the 
particles Will be crystalline. When an excipient such as lac 
tose is employed, generally, the particle siZe of the excipient 
Will be much greater than the inhaled medicament Within the 
present invention. When the excipient is lactose it Will typi 
cally be present as milled lactose, Wherein not more than 85% 
of lactose particles Will have a MMD of 60-90 pm and not 
more than 15% Will have a MMD ofless than 15 um. 

[0064] lntranasal sprays may be formulated With aqueous 
or non-aqueous vehicles With the addition of agents such as 
thickening agents, buffer salts or acid or alkali to adjust the 
pH, isotonicity adjusting agents or anti-oxidants. 
[0065] Solutions for inhalation by nebulation may be for 
mulated 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 ?ltration or heat 
ing in an autoclave, or presented as a non-sterile product. 
[0066] Formulations of the present invention suitable for 
oral administration may be presented as discrete units such as 
capsules, cachets or tablets each containing a predetermined 
amount of the active ingredient; as a poWder or granules; as a 
solution or a suspension in an aqueous liquid or a non-aque 
ous liquid; or as an oil-in-Water liquid emulsion or a Water 
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in-oil liquid emulsion. The salts of the invention may also be 
presented as a bolus, electuary or paste. 

[0067] A tablet may be made by compression or moulding, 
optionally With one or more accessory ingredients. Com 
pressed tablets may be prepared by compressing in a suitable 
machine the active ingredient in a free-?owing form such as 
a poWder or granules, optionally mixed With a binder, lubri 
cant, inert diluent, lubricating, surface active or dispersing 
agent. Moulded tablets may be made by moulding in a suit 
able machine a mixture of the poWdered compound moist 
ened With an inert liquid diluent. The tablets may optionally 
be coated or scored and may be formulated so as to provide 
sloW or controlled release of the active ingredient therein. 

[0068] Formulations for parenteral administration include 
aqueous and non-aqueous sterile injection solutions Which 
may contain anti-oxidants, buffers, bacteriostats and solutes 
Which render the formulation isotonic With the blood of the 
intended recipient; and aqueous and non-aqueous sterile sus 
pensions Which may include suspending agents and thicken 
ing agents. The formulations may be presented in unit-do se or 
multi-dose containers, for example sealed ampoules and 
vials, and may be stored in a freeZe-dried (lyophilised) con 
dition requiring only the addition of the sterile liquid carrier, 
for example saline or Water-for-inj ection, immediately prior 
to use. Extemporaneous injection solutions and suspensions 
may be prepared from sterile poWders, granules and tablets of 
the kind previously described. 
[0069] Formulations for rectal administration may be pre 
sented as a suppository With the usual carriers such as cocoa 
butter or polyethylene glycol. 
[0070] Formulations for topical administration in the 
mouth, for example buccally or sublingually, include lOZ 
enges comprising the active ingredient in a ?avoured basis 
such as sucrose and acacia or tragacanth, and pastilles com 
prising the active ingredient in a basis such as gelatin and 
glycerin or sucrose an acacia. 

[0071] Preferred unit dosage formulations are those con 
taining an effective dose, as hereinbefore recited, or an appro 
priate fraction thereof, of the active ingredient. 
[0072] It should be understood that in addition to the ingre 
dients particularly mentioned above, the formulations of this 
invention may include other agents conventional in the art 
having regard to the type of formulation in question, for 
example those suitable for oral administration may include 
?avouring agents. 
[0073] The compounds and pharmaceutical formulations 
according to the invention may be used in combination With 
or include one or more other therapeutic agents, for example 
selected from anti-in?ammatory agents, anticholinergic 
agents (particularly an M1,M2, Ml/M2 or M3 receptor antago 
nist), other [32-adrenoreceptor agonists, antiinfective agents 
(eg antibiotics, antivirals), or antihistamines. The invention 
thus provides, in a further aspect, a combination comprising a 
salt of the invention together With one or more other thera 
peutically active agents, for example selected from an anti 
in?ammatory agent (for example a corticosteroid or an 
NSAID), an anticholinergic agent, another [32-adrenoreceptor 
agonist, an antiinfective agent (eg an antibiotic or an antivi 
ral), or an antihistamine. Examples of combinations are those 
comprising a salt of the invention together With a corticoster 
oid, and/or an anticholinergic, and/ or a PDE-4 inhibitor. Suit 
able combinations are those comprising one or tWo other 
therapeutic agents. 
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[0074] It Will be clear to a person skilled in the art that, 
Where appropriate, the other therapeutic ingredient(s) may be 
used in the form of salts, (e. g. as alkali metal or amine salts or 
as acid addition salts), or prodrugs, or as esters (e.g. loWer 
alkyl esters), or as solvates (e.g. hydrates) to optimise the 
activity and/or stability and/or physical characteristics (eg 
solubility) of the therapeutic ingredient. It Will be clear also 
that Where appropriate, the therapeutic ingredients may be 
used in optically pure form. 

[0075] Examples of anti-in?ammatory agents include cor 
ticosteroids and NSAlDs. Corticosteroids Which may be used 
in combination With the compounds of the invention are those 
oral and inhaled corticosteroids and their pro-drugs Which 
have anti-in?ammatory activity. Examples include methyl 
prednisolone, prednisolone, dexamethasone, ?uticasone pro 
pionate, 6a,90t-di?uoro-170t-[(2-furanylcarbonyl)oxy]-1 1B 
hydroxy-160t-methyl-3-oxo-androsta-1,4-diene-17[3-car 
bothioic acid S-?uoromethyl ester, 6a,90t-di?uoro-1 1B 
hydroxy-160t-methyl-3 -oxo-170t-propionyloxy-androsta-1, 
4-diene-17[3-carbothioic acid S-(2-oxo-tetrahydro-furan-3S 
yl) ester, beclomethasone esters (e. g. the 17-propionate ester 
or the 17,21 -dipropionate ester), budesonide, ?unisolide, 
mometasone esters (eg the furoate ester), triamcinolone 
acetonide, ro?eponide, ciclesonide, butixocort propionate, 
RPR-106541, and ST-126. Preferred corticosteroids include 
?uticasone propionate, 6a,90t-di?uoro-1 1 [3-hydroxy-160t 
methyl-170t-[(4-methyl-1,3-thiaZole-5-carbonyl)oxy]-3 
oxo-androsta-1,4-diene-17[3-carbothioic acid S-?uorom 
ethyl ester and 6a,90t-di?uoro-170t-[(2-furanylcarbonyl) 
oxy] -1 1 [3-hydroxy-160t-methyl-3 -oxo-androsta-1,4-diene 
17[3-carbothioic acid S-?uoromethyl ester, more preferably 
6a,90t-di?uoro- 170t-[(2-furanylcarbonyl)oxy]-1 1[3-hy 
droxy-160t-methyl-3-oxo-androsta-1,4-diene-17[3-carboth 
ioic acid S-?uoromethyl ester. 
[0076] Examples of NSAIDs include sodium cromoglicate, 
nedocromil sodium, phosphodiesterase (PDE) inhibitors (e.g. 
theophylline, PDE4 inhibitors or mixed PDE3/PDE4 inhibi 
tors), leukotriene antagonists, inhibitors of leukotriene syn 
thesis, iNOS inhibitors, tryptase and elastase inhibitors, 
beta-2 integrin antagonists and adenosine receptor agoni sts or 
antagonists (e.g. adenosine 2a agonists), cytokine antagonists 
(e. g. chemokine antagonists) or inhibitors of cytokine syn 
thesis. 

[0077] Other [32-adrenoreceptor agonists include salme 
terol (eg as the xinofoate), salbutamol (eg as the sulphate or 
the free base), forrnoterol (eg as the fumarate), fenoterol or 
terbutaline and salts thereof. 

[0078] A salt of the invention may be used in combination 
With a phosphodiesterase 4 (PDE4) inhibitor or a mixed 
PDE3/PDE4 inhibitor. The PDE4-speci?c inhibitor useful in 
this aspect of the invention may be any compound that is 
knoWn to inhibit the PDE4 enZyme or Which is discovered to 
act as a PDE4 inhibitor, and Which are only PDE4 inhibitors, 
not compounds Which inhibit other members of the PDE 
family as Well as PDE4. Generally it is preferred to use a 
PDE4 inhibitor Which has an lC5O ratio of about 0.1 or greater 
as regards the lC5O for the PDE4 catalytic form Which binds 
rolipram With a high a?inity divided by the lC5O for the form 
Which binds rolipram With a loW af?nity. For the purposes of 
this disclosure, the cAMP catalytic site Which binds R and S 
rolipram With a loW a?inity is denominated the “loW af?nity” 
binding site (LPDE 4) and the other form of this catalytic site 
Which binds rolipram With a high a?inity is denominated the 
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“high af?nity” binding site (HPDE 4). This term “HPDE4” 
should not be confused With the term “hPDE4” Which is used 
to denote human PDE4. 
[0079] A method for determining lC5O ratios is set out in 
US. Pat. No. 5,998,428 Which is incorporated herein in full 
by reference as though set out herein. See also PCT applica 
tion WO 00/ 51599 for another description of said assay. 
[0080] Particular PDE4 inhibitors are those Which have an 
lC5O ratio of greater than 0.5, and particularly those com 
pounds having a ratio of greater than 1.0. Examples of com 
pounds include cis 4-cyano-4-(3-cyclopentyloxy-4-methox 
yphenyl)cyclohexan-1-carboxylic acid, 2-carbomethoxy-4 
cyano-4-(3 -cyclopropylmethoxy-4-di?uoromethoxyphenyl) 
cyclohexan-1-one and cis-[4-cyano-4-(3 
cyclopropylmethoxy-4-di?uoromethoxyphenyl) 
cyclohexan-1-ol]; these are examples of compounds Which 
bind preferentially to the loW a?inity binding site and Which 
have an lC5O ratio of 0.1 or greater. 
[0081] Other Compounds of interest include: 
[0082] Compounds set out in US. Pat. No. 5,552,438 
issued 3 Sep., 1996; this patent and the compounds it dis 
closes are incorporated herein in full by reference. The com 
pound of particular interest, Which is disclosed in US. Pat. 
No. 5,552,438, is cis-4-cyano-4-[3-(cyclopentyloxy)-4 
methoxyphenyl]cyclohexane-1-carboxylic acid (also knoWn 
as cilomalast) and its salts, esters, pro-drugs or physical 
forms. 
[0083] Other compounds of interest include AWD-12-281 
from elbion (Hofgen, N. et al. 15th EFMC Int Symp Med 
Chem (September 6-10, Edinburgh) 1998, Abst P. 98; CAS 
reference No. 247584020-9); a 9-benZyladenine derivative 
nominated NCS-613 (INSERM); D-4418 from Chiroscience 
and Schering-Plough; a benZodiaZepine PDE4 inhibitor iden 
ti?ed as Cl-1018 (PD-168787) and attributed to P?zer; a 
benZodioxole derivative disclosed by KyoWa Hakko in 
WO99/ 16766; K-34 from KyoWa Hakko; V-11294A from 
Napp (Landells, L. J. et al. Eur Resp J [Annu Cong Eur Resp 
Soc (September 19-23, Geneva) 1998] 1998, 12 (Suppl. 28): 
Abst P2393); ro?umilast (CAS reference No 162401-32-3) 
and a phthalaZinone (WO99/ 47505, the disclosure of Which is 
hereby incorporated by reference) from Byk-Gulden; Puma 
fentrine, (—)-p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b 
hexahydro - 8-methoxy-2 -methylb enZo [c] [1 , 6] naphthyridin 
6-yl]-N,N-diisopropylbenZamide Which is a mixed PDE3/ 
PDE4 inhibitor Which has been prepared and published on by 
Byk-Gulden, noW Altana; arofylline under development by 
Almirall-Prodesfarma; VM554/UM565 from Vemalis; or 
T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther, 
1998, 284(1): 162), and T2585. 
[0084] Other possible PDE-4 and mixed PDE3/PDE4 
inhibitors include those listed in WO01/ 13953, the disclosure 
of Which is hereby incorporated by reference. 
[0085] Examples of anticholinergic agents are those com 
pounds that act as antagonists at the muscarinic receptor, in 
particular those compounds Which are antagonists of the M l 
and M2 receptors. Exemplary compounds include the alka 
loids of the belladonna plants as illustrated by the likes of 
atropine, scopolamine, homatropine, hyoscyamine; these 
compounds are normally administered as a salt, being tertiary 
amines. These drugs, particularly the salt forms, are readily 
available from a number of commercial sources or can be 
made or prepared from literature data via, to Wit: 
[0086] AtropineiCAS-51-55-8 or CAS-51-48-1 (anhy 
drous form), atropine sulfate4CAS-5908-99-6; atropine 
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oxideiCAS-4438-22-6 or its HCl salt%AS-4574-60-1 
and methylatropine nitrate4CAS-52-88-0. 
[0087] Homatropine4CAS-87-00-3, hydrobromide salti 
CAS-51-56-9, methylbromide saltiCAS-80-49-9. 
[0088] Hyoscyamine (d, l)4CAS-101-31-5, hydrobro 
mide saltiCAS -306-03 -6 and sulfate saltiCAS-6835 -16 
1 . 

[0089] Scopolamine4CAS-51-34-3, hydrobromide salti 
CAS-6533-68-2, methylbromide salt4CAS-155-41-9. 
[0090] Particular anticholinergics include ipratropium (eg 
as the bromide), sold under the name Atrovent, oxitropium 
(eg as the bromide) and tiotropium (eg as the bromide) 
(CAS-139404-48-1). Also of interest are: methantheline 
(CAS-53-46-3), propantheline bromide (CAS-50-34-9), 
anisotropine methyl bromide or Valpin 50 (CAS-80-50-2), 
clidinium bromide (QuarZan, CAS-3485-62-9), copyrrolate 
(Robinul), isopropamide iodide (CAS-71-81-8), mepen 
Zolate bromide (U .S. Pat. No. 2,918,408), tridihexethyl chlo 
ride (Pathilone, CAS-4310-35-4), and hexocyclium methyl 
sulfate (Tral, CAS-115-63-9). See also cyclopentolate 
hydrochloride (CAS-5870-29-1), tropicamide (CAS-1508 
75-4), trihexyphenidyl 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. 
[0091] Examples of antihistamines (also referred to as 
Hl-receptor antagonists) include any one or more of the 
numerous antagonists knoWn Which inhibit H l-receptors, and 
are safe for human use. All are reversible, competitive inhibi 
tors of the interaction of histamine With Hl-receptors. The 
majority of these inhibitors, mostly ?rst generation antago 
nists, have a core structure, Which can be represented by the 
folloWing formula: 

[0092] This generalized structure represents three types of 
antihistamines generally available: ethanolamines, ethylene 
diamines, and alkylamines. In addition, other ?rst generation 
antihistamines include those Which can be characterized as 
based on piperiZine and phenothiaZines. Second generation 
antagonists, Which are non-sedating, have a similar structure 
activity relationship in that they retain the core ethylene group 
(the alkylamines) or mimic the tertiary amine group With 
piperiZine or piperidine. Exemplary antagonists are as fol 
loWs: 

[0093] Ethanolamines: carbinoxamine maleate, clemastine 
fumarate, diphenylhydramine hydrochloride, and dimenhy 
drinate. 

[0094] Ethylenediamines: pyrilamine amleate, tripelen 
namine HCl, and tripelennamine citrate. 
[0095] Alkylamines: chloropheniramine and its salts such 
as the maleate salt, and acrivastine. 

[0096] PiperaZines: hydroxyZine HCl, hydroxyZine pamo 
ate, cycliZine HCl, cycliZine lactate, mecliZine HCl, and ceti 
riZine HCl. 
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[0097] Piperidines: AstemiZole, levocabastine HCl, lorata 
dine or its descarboethoxy analogue, and terfenadine and 
fexofenadine hydrochloride or another pharrnaceutically 
acceptable salt. 
[0098] AZelastine hydrochloride is yet another H 1 receptor 
antagonist Which may be used in combination With a PDE4 
inhibitor. 
[0099] Examples of preferred anti-histamines include 
methapyrilene and loratadine. 
[0100] The invention thus provides, in a further aspect, a 
combination comprising a salt of the invention together With 
a PDE4 inhibitor. 
[0101] The invention thus provides, in a further aspect, a 
combination comprising a salt of the invention together With 
a corticosteroid, e.g. ?uticasone propionate, 6a,90t-di?uoro 
1 1[3-hydroxy-160t-methyl-170t-[(4-methyl-1,3-thiaZole-5 
carbonyl)oxy] -3 -oxo-androsta-1,4-diene-17[3-carbothioic 
acid S-?uoromethyl ester or 6a,90t-di?uoro-170t-[(2-fura 
nylcarbonyl)oxy] -1 1 [3-hydroxy-160t-methyl-3-oxo-an 
drosta-1,4-diene-17[3-carbothioic acid S-?uoromethyl ester. 
[0102] The invention provides, in a further aspect, a com 
bination comprising a salt of the invention together With an 
anticholinergic, e.g. ipratropium, oxitropium or tiotropium. 
[0103] The invention provides, in a further aspect, a com 
bination comprising a salt of the invention together With an 
antihistamine. 
[0104] The invention provides, in a further aspect, a com 
bination comprising a salt of the invention together With a 
PDE4 inhibitor and a corticosteroid, eg with an antihista 
mine and a corticosteroid as described hereinabove. 
[0105] The invention provides, in a further aspect, a com 
bination comprising a salt of the invention together With an 
anticholinergic and a PDE-4 inhibitor, eg with a PDE4 
inhibitor and an anticholinergic as described hereinabove. 
[0106] The combinations referred to above may conve 
niently be presented for use in the form of a pharmaceutical 
formulation and thus pharmaceutical formulations compris 
ing a combination as de?ned above together With a physi 
ologically acceptable diluent or carrier represent a further 
aspect of the invention. 
[0107] The individual compounds of such combinations 
may be administered either sequentially or simultaneously in 
separate or combined pharmaceutical formulations. Appro 
priate doses of knoWn therapeutic agents Will be readily 
appreciated by those skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0108] FIG. 1 shoWs an x-ray poWder diffraction pattern of 
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy 
1H-quinolin-2-one cinnamate. 
[0109] FIG. 2 shoWs an x-ray poWder diffraction pattern of 
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy 
1H-quinolin-2-one 4-methoxycinnamate. 
[0110] FIG. 3 shoWs an x-ray poWder diffraction pattern of 
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy 
1H-quinolin-2-one di-(4-phenylcinnamate). 
[0111] FIG. 4 shoWs an x-ray poWder diffraction pattern of 
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy 
1H-quinolin-2-one 4-methylcinnamate (prepared according 
to the method of Example 4, Method 1) 
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[0112] FIG. 5 shows an x-ray powder diffraction pattern of 
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1 -hydroxy-ethyl] -8-hydroxy 
1H-quinolin-2-one 4-methylcinnamate (prepared according 
to the method of Example 4, Method 2). 
[0113] For a better understanding of the invention, the fol 
lowing Examples are given by Way of illustration. 
[0114] Abbreviations 
[0115] DMSO Dimethylsulfoxide 
[0116] DSC Differential scanning calorimetry 
[0117] H2O Water 
[0118] HPLC High pressure liquid chromatography 
[0119] TGA Thermogravimetric analysis 
[0120] THE Tetrahydrofuran 
[0121] TLC Thin layer chromatography 
[0122] TMS Trimethylsilane 
[0123] XRPD X-ray poWder diffraction 
[0124] IMS Industrial methylated spirits 
[0125] The folloWing analytical methods Were used in 
respect of Examples 1-6: 
[0126] XRPD analysis 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 using an X’celerator 
detector. 

[0127] 1H NMR spectra Were acquired on a 400 MHZ 
Bruker DPX400 spectrometer. Sample Was dissolved in 
dmso-d6 and chemical shifts Were reported in ppm relative to 
the TMS signal at 0 ppm. 

[0128] Where necessary reaction mixtures Were puri?ed 
using Biotage packed silica columns. 
[0129] For Example 1 the differential scanning calorimetry 
analysis Was obtained using a Perkin Elmer Pyris 1, serial 
number 537N9062304. Samples Were Weighed into an alu 
minium pan, an aluminium lid placed on top of the sample 
and compressed With a brass rod. An empty pan and lid served 
as reference. Samples Were equilibrated at 30° C. and heated 
at 10° C./min to 300° C. The instrument Was calibrated using 
indium, tin and lead standards. 
[0130] For Examples 2, 3 and 4, the differential scanning 
calorimetry analysis Was obtained using a TA Instruments 
2920 MDSC, serial number M2920-234. Samples Were 
Weighed into an aluminium pan, a vented aluminium lid 
placed on top of the sample and compressed With a brass rod. 
An empty pan and lid served as reference. Samples Were 
equilibrated at 30° C. and heated at 10° C./min to a tempera 
ture betWeen 250 and 350° C. The instrument Was calibrated 
using indium and lead standards. 
[0131] For Example 1, the thermogravimetric analysis Was 
obtained using a Perkin Elmer Pyris 1, serial number 
537N9031106. Samples Were placed into a tared aluminium 
pan and thenpositioned on a platinum crucible. Samples Were 
heated from 30° C. at 10° C./min to 300° C. The instrument 
Was calibrated for temperature using the Curie point of nickel 
and alumel. 

[0132] 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 tem 
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perature betWeen 250 and 350° C. The instrument Was cali 
brated for temperature using the Curie point of nickel and 
alumel. 

REFERENCE EXAMPLE 

[0133] Unless noted otherWise, in this reference example 
reagents, starting material and solvents Were purchased from 
commercial suppliers, for example Sigma-Aldrich (St. Louis, 
MO), I. T. Baker (Phillipsburg, N.J.), and HoneyWell Burdick 
and Jackson (Muskegon, Mi), and used Without further puri 
?cation; reactions Were run under nitrogen atmosphere; reac 
tion mixtures Were monitored by thin layer chromatography 
(silica TLC), analytical high performance liquid chromatog 
raphy (anal. HPLC), or mass spectrometry; reaction mixtures 
Were commonly puri?ed by ?ash column chromatography on 
silica gel, or by preparative HPLC using the general protocol 
described beloW; NMR samples Were dissolved in deuterated 
solvent (CD3OD, CDCl3, or DMSO-d6), and spectra Were 
acquired With a Varian Gemini 2000 instrument (300 MHZ) 
under standard parameters; and mass spectrometric identi? 
cation Was performed by an electrospray ioniZation method 
(ESMS) With a Perkin Elmer instrument (PE SCIEX API 150 
EX). 

Synthesis of 5 - [(R)-2-(2-{4-[4-(2-amino-2-methyl 
propoxy) -phenylamino] -phenyl} -ethylamino)- 1 - 
hydroxy-ethyl]-8-hydroxy-1 H-quinolin-2-one 

[0134] a. Preparation of 4-(2-amino-2-methyl-Propoxy) 
phenylamine hydrochloride 
[0135] A vigorously stirred slurry of sodium hydride (60% 
dispersion in mineral oil, 11.32 g, 0.28 mol) in dimethylsul 
foxide (400 mL) Was heated at 45° C. for 1 h. To this slurry 
Was then added neat 2-amino-2-methyl-1-propanol (25 .3 g, 1 
equiv). The reaction mixture Was Warmed to 75° C. for 1 h 
then cooled to 20° C. in an ice bath. 1-Fluoro-4-nitrobenZene 
(40 g, 1 equiv) Was added sloWly, maintaining the temperature 
beloW 30° C., and the resulting dark red solution Was stirred 
at room temperature for a further 1 h. The reaction Was 
quenched With Water (1000 mL), extracted With dichlo 
romethane (500 mL), and the organic layer Washed (1 :1 satu 
rated aqueous sodium chloridezwater, 1000 mL). The product 
Was precipitated by addition of 3M hydrochloric acid (400 
mL) to the organic layer. The resulting orange solid Was then 
?ltered and Washed With dichloromethane until the ?ltrate 
Was colourless. 

[0136] The solid material Was immediately transferred to a 
hydrogenation ?ask. 
[0137] Palladium (10% W/W on carbon, 50% W/W Water) 
Was added, folloWed by methanol (500 mL). The slurry Was 
shaken vigorously under 3 atmospheres of hydrogen gas for 
16 h. The catalyst Was then ?ltered, the solvent removed 
under reduced pressure, and the resulting solid dried by 
aZeotroping With toluene (3x150 mL) to afford the title inter 
mediate as a White solid (40 g, 0.18 mol, 65%). 
[0138] b. Preparation of5-[(R)-2-(2-{4-[4-(2-amino-2-me 
thyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-(tert 
butyl-dimethyl- silanyloxy) -ethyl] - 8-benZyloxy-1H-quino - 
lin-2-one 
[0139] A mixture of the product of step a (23.2 g, 1.1 
equiv), 8-benZyloxy-5-{(R)-2-[2-(4-bromo-phenyl)-ethy 
lamino -1 -(tert-butyl-dimethyl-silanyloxy)-ethyl}-1H-quino - 
lin-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 
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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 (100 mL), 1 :1 saturated aqueous sodium chloride:Water 
(100 mL), then dried over sodium sulfate. The solvent Was 
removed under reduced pressure to afford the title interrne 
diate as a dark broWn solid (40 g crude), Which Was used 
Without further puri?cation. 
[0140] c. Preparation of5-[(R)-2-(2-{4-[4-(2-amino-2-me 
thyl-propoxy) -phenylamino] -phenyl} -ethylamino)- 1 -hy 
droxy-ethyl]-8-benZyloxy-1H-quinolin-2-one 
[0141] The product of the previous step Was treated With 
triethylamine trihydro?uoride (3 6 g) in 2-propanol (500 mL)/ 
ethanol (100 mL) at room temperature for 16 h. The mixture 
Was concentrated under reduced pressure to one third of its 
original volume. 1M aqueous sodium hydroxide (500 mL) 
Was added, folloWed by acetonitrile (500 mL) and isopropyl 
acetate (500 mL). The aqueous layer Was removed and the 
organic phase Washed With 1:1 saturated aqueous sodium 
chloride:Water (400 mL) then saturated aqueous sodium chlo 
ride (400 mL). The organics Were dried over sodium sulfate 
and the solvent removed in vacuo to afford the title interrne 
diate (50 g crude) as a broWn solid, Which Was used Without 
further puri?cation. 
[0142] d. Synthesis of 5-[(R)-2-(2-{4-[4-(2-amino-2-me 
thyl-propoxy) -phenylamino] -phenyl} -ethylamino)- 1 -hy 
droxy-ethyl]-8-hydroxy-1H-quinolin-2-one 
[0143] Palladium hydroxide (10 g, 20% W/W on carbon, 
50% W/W Water) Was added to the product from the previous 
reaction, folloWed by ethanol (500 mL). The slurry Was 
stirred vigorously under an atmosphere of hydrogen gas for 8 
h. The catalyst Was ?ltered and the ?ltrate concentrated under 
reduced pressure to afford the title compound (40 g), Which 
Was puri?ed by reverse phase HPLC and isolated as its trif 
luoroacetate salt by lyophiliZation. 
[0144] 1H NMR (300 MHZ, DMSO-d6) 
[0145] 6 (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, 1:82), 6.76-7.01 (m, 
10H), 6.42 (d, 1H, 1:96), 6.1 (brs, 1H), 5.33 (d, 1H, 1:91), 
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) -phe 
nyl amino] -phenyl }-ethylamino) -1 -hydroxy-ethyl] - 8 
hydroxy-1H-quinolin-2-one cinnamate (Unquanti?ed 

Hydrate) 

[0146] 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy) 
phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hy 
droxy-1H-quinolin-2-one (0.11 g) Was slurried in aqueous 
tetrahydrofuran (6:4 THF:H2O vol/vol, 1.0 mL). Trans-cin 
namic acid (0.03 g) in aqueous THF (6:4 THF:H2O vol/vol, 
0.1 mL) Was made up, most of the acid dissolved. A portion of 
the acid mixture Was added to the free base solution Which 
Was seeded With a slurry of the salt in aqueous THF (6:4 
THF:H2O vol/vol). The seed solution had been made by a 
similar method to this crystallisation. Since a thick slurry did 
not ensue, the remaining trans cinnamic acid mixture and 
more seed slurry Was added. 

[0147] Having stirred at room temperature overnight, the 
slurry Was ?ltered. The ?ltered solid Was Washed With aque 
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ous THF (2:1 THF:H2O vol/vol, 2><0.2 mL) and dried in 
vacuo at 45° C. overnight to give the title compound. 
[0148] Yield (not accounting for Water content) 63% th 
[0149] 400 MHZ NMR in d6-DMSO. TMS as reference at 
0 ppm. 
[0150] 6 (ppm): 1.20 (6H) s; 2.62 (2H) t 1:73 HZ; 2.70-2. 
85 (4H) m; 3.72 (2H) s; 5.07 (1H) m; 6.50 (1H) d 1:159 HZ; 
6.50 (1H) d 1:98 HZ; 6.85 (2H) dJ:8.6 HZ; 6.87 (2H) d 1:91 
HZ; 6.94 (1H) d 1:81 HZ; 6.99 (2H) d 1:88 HZ; 7.00 (2H) d 
1:83 HZ; 7.06 (1H) d 1:81 HZ; 7.31-7.42 (4H) m; 7.57-7.61 
(2H) m; 7.76 (1H) s; 8.18 (1H) d 1:100 HZ 
[0151] DSC: The sample exhibits an endotherm With an 
onset of around 600 C. This is folloWed by a second endot 
herm With an onset of 106° C. and a subsequent decomposi 
tion. 
[0152] TGA: The sample exhibits a Weight loss of 2.8% 
W/W from ambient to approximately 63° C. This is folloWed 
by a second Weight loss of5.4% W/W from 63° C. to approxi 
mately 108° C. Subsequent Weight loss is due to decomposi 
tion. 
[0153] XRPD analysis of the product is shoWn in FIG. 1 

Example 2 

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

(U nquanti?ed Hydrate) 
[0154] 5-[(R)-2-(2-{4-[(4-(2-amino-2-methyl-propoxy) 
phenylamino] -phenyl} -ethylamino)- 1 -hydroxy-ethyl] -8-hy 
droxy-1H-quinolin-2-one (0.101 g) Was slurried in aqueous 
tetrahydrofuran (1 :1 THF:H2O vol/vol, 1.2 mL). 4-Methoxy 
cinnamic acid (0.036 g, predominantly trans) Was added to 
the mixture. A solution formed before crystallisation sponta 
neously occurred. The resultant slurry Was stirred overnight at 
room temperature and then ?ltered. The ?ltered solid Was 
Washed With aqueous tetrahydrofuran (1: 1 THF:H2O vol/vol, 
3><0.2 mL) and dried at 45° C. in vacuo overnight to give the 
title compound. 
[0155] Yield (not accounting for Water content) 69% th, 
96% W/W 
[0156] 400 MHZ NMR in d6-DMSO. TMS as reference at 
0 ppm. 
[0157] 6 (ppm): 1.17 (6H) s; 2.61 (2H) t 1:709 HZ; 2.69 
2.83 (4H) m; 3.69 (2H) s; 3.78 (3H) s; 5.05 (1H) m; 6.36 (1H) 
d 1:159 HZ; 6.49 (1H) d 1:100 HZ; 6.85 (2H) d 1:81 HZ; 
6.87 (2H) d 1:78 HZ; 6.91-7.02 (7H) m; 7.06 (1H) d 1:81 
HZ; 7.41 (1H) d 1:159 HZ; 7.56 (2H) d 1:86 HZ; 7.72 (1H) 
s; 8.18 (1H) d 1:100 HZ. 
[0158] DSC: The sample shoWs an endothermic event With 
an onset of around 112° C. folloWed by decomposition. 
[0159] TGA: The sample exhibits a Weight loss of 5.7% 
W/W from ambient to approximately 125° C. This is folloWed 
by a second Weight loss of2.3% W/W from 125° C. to approxi 
mately 170° C. due to decomposition. 
[0160] XRPD analysis of the product is shoWn in FIG. 2 

Example 3 

5- [(R)-2-(2- {4- [4-(2-amino-2-methyl-propoxy)-phe 
nylamino] -phenyl} -ethylamino)- 1 -hydroxy-ethyl] -8 
hydroxy-1H-quinolin-2-one Di-(4 -phenylcinnamate) 

(Unquanti?edH) 
[01 61] 5 -[(R) -2-(2- {4-[4-(2 -amino -2 -methyl-propoxy) 
phenylamino] -phenyl} -ethylamino)- 1 -hydroxy-ethyl] -8-hy 
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droxy-1H-quinolin-2-one (0.108 g) Was slurried in aqueous 
tetrahydrofuran (1:1 THF:H2O, 1.2 mL). 4-Phenylcinnamic 
acid (0.049 g) Was added to the stirred mixture at room 
temperature and spontaneous crystallisation occurred. The 
mixture Was stirred for over 1 hour and then ?ltered. The 
?ltered solid Was Washed With aqueous tetrahydrofuran (1 :1 
THF:H2O, 2><0.2 mL). 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 title compound. 
[0162] Yield (based on free base input, not accounting for 
Water content):33% th, 62% W/W 
[0163] Yield (based on acid, not accounting for Water con 
tent):66% th 
[0164] 400 MHZ NMR in d6-DMSO. TMS as reference at 
0 ppm. 
[0165] 6 (ppm): 1.23 (6H) s; 2.65 (2H) t J:7.3 HZ; 2.75-2. 
88 (4H) m; 3.76 (2H) s; 5.10 (1H) m; 6.50 (1H) d 1:98 HZ; 
6.56 (2H) d 1:159 HZ; 6.86 (2H) d 1:86 HZ; 6.88 (2H) d 
1:91 HZ; 6.96 (1H) d 1:81 HZ; 6.99 (2H) d 1:88 HZ; 7.00 
(2H) d 1:88 HZ; 7.07 (1H) d 1:81 HZ; 7.38 (2H) t J:7.3 HZ; 
7.45-7.49 (4H) m; 7.51 (2H) dJ:10.3 HZ; 7.67-7.77 (13H) m; 
8.19 (1H) d J:10.0 HZ. 
[0166] DSC: The sample shoWs an endothermic event With 
an onset of around 60° C. This is folloWed by a second 
endotherm With an onset of 145° C. and subsequent decom 
position. 
[0167] XRPD analysis of the product is shoWn in FIG. 3 

Example 4 

5 -[(R)-2-(2- {4- [4-(2 -amino -2 -methyl-propoxy) -phe 
nyl amino] -phenyl }-ethylamino) -1 -hydroxy-ethyl] - 8 
hydroxy-1H-quinolin-2-one 4-methyl cinnamate 

[0168] Method 1 
[0169] 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy) 
phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hy 
droxy-1H-quinolin-2-one (0.21 g) Was dissolved in a mixture 
of tetrahydrofuran (1.2 mL) and Water (1.2 mL). 4-methyl 
cinnamic acid (0.07 g, predominantly trans) Was added to the 
stirred solution at room temperature and it dissolved. After 
approximately 10 minutes, crystallisation occurred. The 
slurry Was stirred overnight and ?ltered. The cake Was Washed 
With aqueous Tetrahydrofuran (1 :1 THF:Water, 2><0.4 mL, 
1><0.2 mL) to afford the title compound Which Was dried 
overnight under vacuum at 45° C. 

[017 0] 400 MHZ NMR in D6-DMSO. D5-DMSO as refer 
ence at 2.5 ppm. 

[0171] 6 (ppm): 1.22 (6H) s; 2.30 (3H) s; 2.64 (2H) t 1:66 
HZ; 2.72-2.86 (4H) m; 3.74 (2H) s; 5.09 (1H) m; 6.43(1H) d 
1:159 HZ; 6.49 (1H) d J:10.0 HZ; 6.86 (4H) m; 6.93-7.03 
(5H) m; 7.06 (1H) d 1:78 HZ; 7.17 (2H) d 1:78 HZ; 7.34 
(1H) d 1:159 HZ; 7.45 (2H) d 1:78 HZ; 7.75 (1H) s; 8.19 
(1H) d 1:100 HZ 
[0172] Expected yield 75% th, 100% W/W 
[0173] DSC: The sample shoWs an endothermic event With 
an onset of around 106° C. This is folloWed by decomposi 
tion. 

[0174] TGA: The sample exhibits a Weight loss of 6.1% 
W/W from ambient to approximately 120° C. This is folloWed 
by a second Weight loss of 2.0% W/W and decomposition. 
[0175] The XRPD pattern of this product is shoWn in FIG. 
4. 
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[0176] Method 2 
[0177] 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy) 
phenylamino] -phenyl} -ethylamino)- 1 -hydroxy-ethyl] -8-hy 
droxy-1H-quinolin-2-one (17.77 g) Was dissolved in a mix 
ture of tetrahydrofuran (89 mL) and Water (89 mL). 4-methyl 
cinnamic acid (6.02 g, predominantly trans) Was Weighed out 
and about 1A Was added to the free base solution folloWed by 
some seed crystals. The mixture Was stirred and the remain 
ing acid Was added in portions over the following 1% hours. 
After a further 4 hours stirring, the slurry Was ?ltered. The 
cake Was Washed With aqueous tetrahydrofuran (1 :1 THE: 
Water, 36 mL) and then tetrahydrofuran (2><18 mL) to afford 
the title compound Which Was dried overnight at 40-50° C. 
under vacuum. 

[0178] 400 MhZ NMR in CD3OD. TMS as 0 ppm reference. 
[0179] 6 (ppm): 1.39 (6H) s; 2.32 (3H) s; 2.79 (2H) t J:7.2 
HZ; 2.92-3.03 (4H) m; 3.87 (2H) s; 5.25 (1H) dofd 1:39 and 
8.8 HZ; 6.44 (1H) d 1:159 HZ; 6.63(1H) d 1:98 HZ; 6.86-6. 
93 (4H) m; 6.96 (1H) dJ:8.3 HZ; 6.99-7.05 (4H) m; 7.15 (2H) 
dJ:7.8 HZ; 7.19 (1H) dJ:8.3 HZ; 7.36 (1H) dJ:15.9 HZ; 7.38 
(2H) d J:7.6 HZ; 8.34 (1H) d 1:98 HZ 
[0180] Expected yield: 67% th, 95% W/W 
[0181] DSC: The sample shoWs an endothermic event With 
an onset of around 67° C. This is folloWed by second endot 
herm With an onset of around 113° C. and then decomposi 
tion. 
[0182] 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 approxi 
mately 125° C., a third Weight loss of 2.1% W/W and decom 
position. 
[0183] 
5. 

The XRPD pattern of this product is shoWn in FIG. 

Example 5 

(a) Formation of 3.5 hydrate of 4-methyl cinnamate 
salt 

[0184] 4-Methyl cinnamic acid (33.7 g, 0.85 eq) Was added 
to a solution of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-pro 
poxy)-phenylamino] -phenyl } -ethylamino) -1 -hydroxy 
ethyl]-8-hydroxy-1H-quinolin-2-one free base (Which may 
be prepared according to the method of Ex 6(d)) in aqueous 
IMS. The mixture Was seeded but the seed dissolved. Water 
(3><50 mL, 3><0.34 vols) Was added until seeding gave a sloW 
crystallisation. After 1.5 hours additional Water (50 mL, 0.34 
vols) Was added and the mixture stirred at room temperature 
overnight. More Water (50 ml, 0.34 vols) Was added to the 
mixture. After 4 hours the slurry Was ?ltered. The cake Was 
Washed With 15% vol/vol aqueous IMS (3><150 mL, 3><1 vol), 
taking the ?rst Wash to ‘dry land’ (no visible liquid on cake) 
but deliquoring the cake signi?cantly after the remaining tWo 
Washes. The cake Was dried in a vacuum oven at ~100 mbar at 
43° C. for approximately 24 hours to afford the title com 
pound (127 g), Yield 71% th, 88% W/W The XRPD of the 
product matches that shoWn previously in FIG. 5. 

(b) 4-Methyl cinnamate dihydrate 

[0185] 4-methyl cinnamate 3.5 hydrate (134.9 g), prepared 
by the above method, Was further dried in a vacuum oven at 
40° C. With a vacuum pump to reduce to signi?cantly beloW 
100 mbar. Most of the resulting solid (67.7 g) Was slurried in 
5% vol/vol aqueous IMS (500 mL, 7.4 vols) for 7 hours. The 
slurry Was ?ltered and the cake Washed With 5% vol/vol 
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aqueous IMS (70 mL><2, 2><1 vol). The cake Was dried in a 
vacuum oven (42° C., ~100 mbar) overnight to afford the title 
compound (61.8 g). 
[0186] Yield from 3.5 hydrate 90% th, 86% W/W 
[0187] XRPD of the product matches that shoWn previ 
ously in FIG. 4. 

Example 6 

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

lamino)-1 -hydroxy-ethyl]-8-hydroxy-1H-quinolin-2 
one 

[0188] a. {1,1-dimethyl-2-[(4 -nitrophenyl)oxy] 
ethyl}amine 
[0189] A solution of 2-amino-2-methyl-1-propanol (488 g, 
5 .47 mol) in tetrahydrofuran (1 .46 L) Was added over 35 mins 
to a solution of potassium tert-butoxide (634 g, 5.65 mol) in 
tetrahydrofuran (2.95 L) at 213° C. The mixture Was main 
tained at this temperature for a further 55 minutes before 
4-?uoronitrobenZene (551 mL, 3.90 mol) Was added over 1 
hour 25 mins keeping the temperature beloW 10° C. The 
mixture Was Warmed to 20:3° C. and stirred for 2 hours. 
Water (1 .95 L) and lsopropyl acetate (1 .95 L) Were charged to 
the mixture Which Was stirred, settled and separated. The 
organic phase Was Washed again With Water (1 .95 L) before 
5M hydrochloric acid (1.95 L) Was charged, keeping the 
temperature beloW 25° C. lsooctane (1.95 L) Was added and 
the layers separated. 5M hydrochloric acid (322 mL) Was 
added to the aqueous phase Which Was then reduced to 
approximately 3.9 L by vacuum distillation, causing sponta 
neous crystallisation, and stirred at room temperature over 
night. Filtration, Washing With Water (2><488 mL) and drying 
in vacuo at around 48° C. afforded the title intermediate as a 

White solid (972.1 g, 72% th). 
[0190] b. {4-[(2-amino-2-methylpropyl)oxy] 
phenyl}amine dihydrochloride 
[0191] {1,1-dimethyl-2-[(4-nitrophenyl)oxy]ethyl}amine 
(752.5 g, 3.05 mol), 5% Pd/C (Escat 160, 30.1 g, 53.6% W/W 
Water, 6.6 mmol Pd) and IMS (6.0 L) Were stirred under 
hydrogen at atmospheric pressure until the exotherm ceased. 
The catalyst Was ?ltered off through a CUNO celite ?lter 
Which Was Washed With IMS (3.0 L). Concentrated hydro 
chloric acid (300 mL) 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><1.12 L) and drying in vacuo at 37° C. 
afforded the title intermediate as a pink solid (646 g, 84% th). 
[0192] c 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy) 
phenylamino] -phenyl} -ethylamino)- 1 -(tert-butyl-dimethyl 
silanyloxy)-ethyl]-8-benZyloxy-1H-quinolin-2-one 
[0193] 1,4-Dioxane (4.33 L) Was added to a mixture of 
{4-[(2-amino-2-methylpropyl)oxy]phenyl}amine dihydro 
chloride (406.7 g, 1.61 mol), 8-benZyloxy-5-{(R)-2-[2-(4 
bromo -phenyl)-ethylamino -1 -(tert -butyl-dimethyl -silany 
loxy)-ethyl}-1H-quinolin-2-one hydrochloride (865.4 g, 
1.34 mol), sodium tert-butoxide (900 g, 9.36 mol), bis(diben 
Zylideneacetone) palladium (9.4 g) and BINAP (rac-2,2'-bis 
(diphenylphosphino)-1,1'-binapthyl, 15.58 g). The mixture 
Was stirred and heated at 8713° C. for 4 hours. The mixture 
Was cooled to room temperature, quenched With Water (2.60 
L) and passed through a CUNO Zetacarbon ?lter. Methyl 
acetate (2.60 L) and saturated sodium chloride solution (made 
With 1.66 L Water) Were added, the solution mixed and the 
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phases settled and separated. The organic phase Was Washed 
With sodium chloride solution (623 g in 2.84 L Water). Metha 
nol (3.46 L) and concentrated hydrochloric acid (735.6 mL) 
Were added to the reaction mixture Which Was heated to 50:3 ° 
C. for 17 hours before returning to 2013° C. 5M sodium 
hydroxide solution (3.46 L) methyl acetate (3.46 L) and satu 
rated brine (made With 1.1 L Water) Were added, the mixture 
stirred and the layers separated. The organic phase Was 
Washed With sodium chloride solution (622.8 g in 2.84 L 
Water) and evaporated to a dark foam on a rotary evaporator 
(851.2 g, crude yield 107% th, 98% W/W). 
[0194] The foam Was redissolved in methanol (1.2 L). A 
portion of the solution (1069 g) that contained 500 g of the 
crude material Was injected onto a column in a biotage ?ash 
150 system and eluted isocratically (99 parts methanol, 1 part 
2M ammonia in methanol). The product containing fractions 
Were grouped by purity, clean fractions and those With loW 
level impurities Were combined and evaporated to give the 
title compound as 2 yelloW foams (combined mass 305.6 g, 
0.51 mol, yield from 8-benZyloxy-5-{(R)-2-[2-(4-bromo 
phenyl) -ethylamino- 1 -(tert-butyl-dimethyl-silanyloxy) 
ethyl}-1H-quinolin-2-one hydrochloride, 65% th) 
[0195] d. Synthesis of 5-[(R)-2-(2-{4-[4-(2-amino-2-me 
thyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-hy 
droxy-ethyl]-8-hydroxy-1H-quinolin-2-one 
[0196] 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy) 
phenylamino] -phenyl} -ethylamino)- 1 -(tert-butyl-dimethyl 
silanyloxy)-ethyl]-8-benZyloxy-1H-quinolin-2-one (145 g 
0.24 mol), made and puri?ed in a similar Way to that 
described in section c above, palladium hydroxide on carbon 
(29 g 20% W/W Pd on dry basis, Wet) and IMS (1.075 L) 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 ?ltered off on a bed of celite Which 
WastWice With IMS (300 mL then 150 mL) and then With 
aqueous IMS (2:1 lMSzwater, 150 mL). This aqueous alco 
holic free base solution could then be used directly for salt 
formation or dried and evaporated to give a solid Which could 
be re-dissolved for salt formation. 

What is claimed is: 
1. A salt of the compound of formula (I): 

H 
N 004 
\/\@\ O NHZ HO N 

Wherein said salt is selected from a cinnamate, 4-methoxy 
cinnamate, di-(4-phenylcinnamate) and 4-methyl cinnamate 
salt. 

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

3. 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy 
1H-quinolin-2-one cinnamate. 

4. 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-pheny 
lamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-hydroxy 
1H-quinolin-2-one 4-methoxy cinnamate. 
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5. 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoXy)-pheny 
lamino] -phenyl} -ethylamino)- l -hydroxy-ethyl] -8-hydroxy 
lH-quinolin-Z-one di-(4-phenyl cinnamate). 

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

oH 

H 

N 0&4 
\/\©\ U NHZ. 

Ho N I H 
HN 

o 

7. A cinnamate salt of the compound of formula: 

oH 

H 

N 0% 
\/\©\ O NHZ. 

Ho N I H 
HN 

o 

8. A 4-methoxy cinnamate salt of the compound of for 
mula: 

oH 

H 

N 0&4 
\/\©\ O NHZ. 

Ho N I H 
HN 

o 

9. A 4-phenyl cinnamate of the compound of formula: 
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18. A pharmaceutical formulation comprising a compound 
according to claim 1 and a pharmaceutically acceptable car 
rier or excipient, and optionally one or more other therapeutic 
ingredients. 

19. A combination comprising a compound according to 
claim 1 and one or more other therapeutic ingredients. 

20. (canceled) 
21. A method for the prophylaxis or treatment of a clinical 

condition in a mammal, such as a human, for Which a selective 
[32-adrenoreceptor agonist is indicated, Which comprises 
administration of a therapeutically effective amount of a com 
pound according to claim 1. 
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22. (canceled) 
23 . A method for preparing a crystalline compound accord 

ing to claim 1 Which method comprises contacting in solution 
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoXy)-pheny 
lamino] -phenyl} -ethylamino)- l -hydroXy-ethyl] -8-hydroxy 
lH-quinolin-2-one With an acid selected from cinnamic acid, 
4-methoxycinnamic acid, di-(4-phenylcinammic acid) and 
4-methylcinnamic acid. 

* * * * * 


