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Description

[0001] The presentinvention relates to compounds which are non-steroidal glucocorticoid receptor modulators, phar-
maceutical compositions comprising the compounds, the use of the compounds for the manufacture of medicaments
particularly for the treatment of inflammatory and/or allergic conditions, processes for the preparation of the compounds,
and chemical intermediates in the processes for the manufacture of the compounds.

[0002] Nuclear receptors are a class of structurally related proteins involved in the regulation of gene expression. The
steroid hormone receptors are a subset of this family whose natural ligands typically comprise endogenous steroids
such as estradiol (estrogen receptor), progesterone (progesterone receptor) and cortisol (glucocorticoid receptor). Man-
made ligands to these receptors play an important role in human health, in particular the use of glucocorticoid agonists
to treat a wide range of inflammatory conditions.

[0003] Glucocorticoids exert their actions at the glucocorticoid receptor (GR) through at least two intracellular mech-
anisms, transactivation and transrepression (see: Schacke, H, Docke, W-D. & Asadullah, K (2002) Pharmacol and
Therapeutics 96: 23-43; Ray, A., Siegel, M.D., Prefontaine, K.E. & Ray, P. (1995) Chest 107: 139S; and Konig, H.,
Ponta, H., Rahmsdorf, H.J. & Herrlich, P. (1992) EMBO J 11: 2241-2246). Transactivation involves direct binding of the
glucocorticoid receptor to distinct deoxyribonucleic acid (DNA) response elements (GREs) within gene promoters, usually
but not always increasing the transcription of the downstream gene product. Recently, it has been shown that the GR
can also regulate gene expression through an additional pathway (transrepression) in which the GR does not bind directly
to DNA. This mechanism involves interaction of the GR with other transcription factors, in particular NFkB and AP1,
leading to inhibition of their pro-transcriptional activity (Schacke, H, Docke, W-D. & Asadullah, K (2002) Pharmacol and
Therapeutics 96: 23-43; and Ray, A., Siegel, M.D., Prefontaine, K.E. & Ray, P. (1995) Chest 107: 139S). Many of the
genes involved in the inflammatory response are transcriptionally activated through the NFkB and AP1 pathways and
therefore inhibition of this pathway by glucocorticoids may explain their anti-inflammatory effect (see: Barnes, P.J. &
Adcock, 1. (1993) Trend Pharmacol Sci 14: 436-441; and Cato, A.C. & Wade, E. (1996) Bioessays 18: 371-378).
[0004] Despite the effectiveness of glucocorticoids in treating a wide range of conditions, a number of side-effects are
associated with pathological increases in endogenous cortisol or the use of exogenous, and particularly systemically
administered, glucocorticoids. These include reduction in bone mineral density (Wong, C.A., Walsh, L.J., Smith, C.J. et
al. (2000) Lancet 355: 1399-1403), slowing of growth (Allen, D.B. (2000) Allergy 55: suppl 62, 15-18), skin bruising
(Pauwels, R.A., Lofdahl, C.G., Latinen, L.A. et al. (1999) N Engl J Med 340: 1948-1953), development of cataracts
(Cumming, R.G., Mitchell, P. & Leeder, S.R. (1997) N Engl J Med 337: 8-14) and dysregulation of lipid and glucose
metabolism (Faul, J.L., Tormey, W., Tormey, V. & Burke, C. (1998) BMJ 317: 1491; Andrews, R.C. & Walker, B. R.
(1999) Clin Sci 96: 513-523). The side-effects are serious enough often to limit the dose of glucocorticoid that can be
used to treat the underlying pathology leading to reduced efficacy of treatment.

[0005] It has been suggested that excessive activation of the transactivation-GRE pathway may mediate some of
these side-effects (see Schacke, H, Docke, W-D. & Asadullah, K (2002) Pharmacol and Therapeutics 96: 23-43). De-
velopment of glucocorticoids that selectively modulate the transrepression pathway compared with the transactivation
pathway may therefore have a superior anti-inflammatory to side-effect therapeutic index, allowing more effective and
safer treatment of the patient. This new class of glucocorticoids could be used to treat more effectively and more safely
the whole spectrum of disease currently treated by current glucocorticoids.

[0006] Current known glucocorticoids have proved useful in the treatment of inflammation, tissue rejection, auto-
immunity, various malignancies, such as leukemias and lymphomas, Cushing’s syndrome, rheumatic fever, polyarteritis
nodosa, granulomatous polyarteritis, inhibition of myeloid cell lines, immune proliferation/apoptosis, HPA axis suppres-
sion and regulation, hypercortisolemia, modulation of the Th1/Th2 cytokine balance, chronic kidney disease, stroke and
spinal cord injury, hypercalcemia, hypergylcemia, acute adrenal insufficiency, chronic primary adrenal insufficiency,
secondary adrenal insufficiency, congenital adrenal hyperplasia, cerebral edema, thrombocytopenia and Little’s syn-
drome.

[0007] Glucocorticoids are especially useful in disease states involving systemic inflammation such as inflammatory
bowel disease, systemic lupus erythematosus, polyarteritis nodosa, Wegener’s granulomatosis, giant cell arteritis, rheu-
matoid arthritis, osteoarthritis, seasonal rhinitis, allergic rhinitis, urticaria, angioneurotic edema, chronic obstructive pul-
monary disease, asthma, tendonitis, bursitis, Crohn’s disease, ulcerative colitis, autoimmune chronic active hepatitis,
organ transplantation, hepatitis and cirrhosis. Glucocorticoids have also been used as immunostimulants and repressors
and as wound healing and tissue repair agents.

[0008] Glucocorticoids have also found use in the treatment of diseases such as inflammatory scalp alopecia, pan-
niculitis, psoriasis, discoid lupus erythemnatosus, inflamed cysts, atopic dermatitis, pyoderma gangrenosum, pemphigus
vulgaris, bullous pemphigoid, systemic lupus erythematosus, dermatomyositis, herpes gestationis, eosinophilic fasciitis,
relapsing polychondritis, inflammatory vasculitis, sarcoidosis, Sweet'’s disease, type 1 reactive leprosy, capillary heman-
giomas, contact dermatitis, atopic dermatitis, lichen planus, exfoliative dermatitus, erythema nodosum, acne, hirsutism,
toxic epidermal necrolysis, erythema multiform and cutaneous T-cell lymphoma.



10

15

20

25

30

35

40

45

50

55

EP 1776 119 B9

[0009] WOO00/32584, WO02/10143, WO03/082827, WO/03082280, DE10261874, WO05/003098 and WO05/030213
disclose certain non-steroidal glucocorticoid receptor modulators.

[0010] WOO04/063163 describes 1-propanol and 1-propylamine derivatives and their use as glucocorticoid ligands.
[0011] EP0439265A1 describes 3-oxy-4-acyl or carbamyl-bicyclic aromatic and heterocyclic compounds as inhibitors
of cyclooxygenase and lipoxygenase and useful as antiallergy and antiinflammatory agents.

[0012] WOO00/34243 describes N-(2-phenyl-4-piperinylbutyl)-5,6,7,8-tetrahydro-1-naphthalenecarboxamides and
their use as Neurokinin 1 (NK1) and/or Neurokinin 2 (NK2) receptor antagonists.

[0013] WOO04/071389 describes non-steroidal compounds and their manufacture, and preparation of compositions
containing said compounds for treatment, particularly for the treatment of inflammation.

[0014] Database Beilstein, Beilstein Institute for Organic Chemistry, Frankfurt-Main, DE; XP002358363, BRN: 1961178
describes 2-(1-methyl-1,2,3,4-tetrahydronaphthalen-1-yl)acetic acid.

[0015] Database CA [Online], Chemical Abstracts Service, Colombus, Ohio, US; Sole, Daniel et al.; "Intramolecular
Pd-Mediated Processes of Amino-Tethered Aryl Halides and Ketones: Insight into the Ketone a-Arylation and Carbonyl-
Addition Dichotomy. A new class of Four-Membered Azapalladacycles" XP002358364, retrieved from STN database
accession no. 2003: 45399; and the Journal of the American Chemical Society; 125(6), 1587-1594 describe iodoaryl
ketones.

[0016] The present invention provides compounds of formula (1):

OH
F,C

R

Iz

Y
N
X
* chiral centre

wherein

R  represents a methyl or an ethyl group
X represents N, C-H or C-CH; when X represents C-H or C-CH3, Y represents N when X represents N, Y represents
C-H

and pharmaceutically acceptable salts and solvates thereof (hereinafter "the compounds of the invention").

[0017] Inone embodiment of the invention R represents methyl. In a second embodiment of the invention R represents
ethyl.

[0018] In another embodiment of the invention X represents C-H and Y represents N. In a further embodiment of the
invention X represents C-CH3 and Y represents N.

[0019] In another embodiment of the invention X represents N and Y represents C-H.

[0020] The compounds of formula (I) each contain two chiral centres and there are four possible stereoisomers of
each compound of formula (I). Further, at least one of the possible stereoisomers of each compound of formula (1)
modulates the glucocorticoid receptor.

[0021] Theterms D1 and D2 are used herein to refer to the diastereomers of a compound of formula (1), based on the
order of their elution using the chromatography methodology described herein (LCMS). D1 refers to the first diastereomer
to elute, and D2 refers to the second diastereomer to elute.

[0022] The terms D1E1, D1E2, D2E1 and D2E2 are used herein to refer to the isomers of a compound of formula (l).
D1E1 refers to the first enantiomer to elute, and D1E2 refers to the second enantiomer to elute, during chiral separation
of diastereomer D1 according to the methodology described herein. D2E1 refers to the first enantiomer to elute, and
D2E2 refers to the second enantiomer to elute, during chiral separation of diastereomer D2 according to the methodology
described herein.

[0023] It will be appreciated by those skilled in the art that although the absolute retention time on chromatography
can be variable, the order of elution remains the same when the same column and conditions are employed. However,
the use of a different chromatography column and conditions may alter the order of elution.

[0024] A mixture of isomers, such as a racemic mixture, may be preferred, for example, a mixture of all four isomers,
or a racemic mixture of two isomers may be preferred, for example diastereomer D1. Thus, in one embodiment of the
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invention the compound of formula (1) is the diastereomer D1.

[0025] Alternatively, a single isomer may be preferred, for example the isomer D1 E1 or the isomer D1 E2. Therefore,
in one embodiment of the invention the compound of formula (1) is the enantiomer D1E1. In another embodiment of the
invention the compound of formula (1) is the enantiomer D1E2.

[0026] When the group R represents ethyl, X represents C-CH5 and Y represents N, preferably the compound is
diastereomer D1. Diastereomer D1 is characterised by having a retention time of about 3.07 min when eluted using the
chromatography methodology described herein (LCMS). For comparative purposes, diastereomer D2 has a retention
time of about 3.11 min under the same conditions. Especially preferred is the isomer D1E1, which is characterised by
having a retention time of about 4.77 min when eluted on an analytical chiral HPLC on a 25 x 0.46 cm Chiralcel OJ
column using a mobile phase of 15% ethanol in heptane at 1 mL/min. Isomer D1E1 is the earlier running enantiomer of
the racemic mixture of isomers D1E1 and D1E2.

[0027] Compounds of the invention which are of particular interest include:

1,1,1-Trifluoro-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-quinolinylamino) methyl]-2-propanol D1;
1,1,1-Trifluoro-3-[(2-methyl-5-quinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-propa-
nol D1;

1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl]-2-propanol D1;
3-(-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-isoquinolinylamino) methyl]-2-propanol D1;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-propanol
D1;

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-propanol
D1E1;

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-quinolinylamino)methyl]-2-propanol D1; and

pharmaceutically acceptable salts and solvates thereof.
[0028] Compounds of the invention which are of more particular interest include:

1,1,1-Triftuoro-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-quinolinylamino) methyl]-2-propanol D1E1;
1,1,1-Trifluoro-3-[(2-methyl-5-quinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-propa-
nol D1E1;

1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl]-2-propanol D1E2;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-isoquinolinylamino) methyl]-2-propanol D1E2;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-propanol
D1E1; and

pharmaceutically acceptable salts and solvates thereof.
[0029] Compounds of the invention which are of most particular interest include:

1,1,1-Trifluoro-3-[(2-methyl-5-quinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-propa-
nol D1E1;

1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl]-2-propanol D1 E2;
and

pharmaceutically acceptable salts and solvates thereof.

[0030] The compounds of the invention may provide agonism of the glucocorticoid receptor.

[0031] It has been found that at least one of the possible stereoisomers of each of the compounds of formula (l) binds
to the glucocorticoid receptor. Further, it appears that at least one of the possible stereoisomers of each of the compounds
of formula (1) has glucocorticoid receptor agonist activity. Additionally, it appears that at least one of the possible stere-
oisomers of each of the compounds of formula (I) possesses advantageous selectivity in respect of maintaining tran-
srepression activity whilst reducing the transactivation activity. These observations are believed to be indicative that the
compounds of the invention may provide anti-inflammatory properties with fewer or less severe related side effects.
[0032] It will be appreciated by those skilled in the art that at least one isomer (e.g. an enantiomer in a diastereomer)
has the described activity. The other isomers may have similar activity, less activity, no activity or may have some
antagonist activity in a functional assay.

[0033] By the term "physiologically functional derivative" is meant a chemical derivative of a compound of formula (I)
having the same physiological function as the free compound of formula (1), for example, by being convertible in the
body thereto and includes any pharmaceutically acceptable esters, carbonates and carbamates, solvates of compounds
of formula (I) and solvates of any pharmaceutically acceptable esters, carbonates and carbamates or salts of compounds
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of formula (1), which, upon administration to the recipient, are capable of providing (directly or indirectly) compounds of
formula (1) or active metabolite or residue thereof.

[0034] Solvates of the compounds of formula (I) and physiologically functional derivatives thereof which are suitable
for use in medicine are those wherein the associated solvent is pharmaceutically acceptable.

[0035] Examples of solvates include hydrates.

[0036] The compounds of the invention are expected to have potentially beneficial antiinflammatory or anti-allergic
effects, particularly upon topical administration, demonstrated by, for example, their ability to bind to the glucocorticoid
receptor and to illicit a response via that receptor. Hence, the compounds of the invention may be useful in the treatment
of inflammatory and/or allergic disorders.

[0037] Examples of disease states in which the compounds of the invention are expected to have utility include skin
diseases such as eczema, psoriasis, allergic dermatitis, neurodermatitis, pruritis and hypersensitivity reactions; inflam-
matory conditions of the nose, throat or lungs such as asthma (including allergen-induced asthmatic reactions), rhinitis
(including hayfever), nasal polyps, chronic obstructive pulmonary disease (COPD), interstitial lung disease, and fibrosis;
inflammatory bowel conditions such as ulcerative colitis and Crohn’s disease; and auto-immune diseases such as
rheumatoid arthritis.

[0038] It will be appreciated by those skilled in the art that reference herein to treatment extends to prophylaxis as
well as the treatment of established conditions.

[0039] As mentioned above, compounds of the invention are expected to be of use in human or veterinary medicine,
in particular as anti-inflammatory and anti-allergic agents.

[0040] There is thus provided as a further aspect of the invention a compound of the invention for use in human or
veterinary medicine, particularly in the treatment of patients with inflammatory and/or allergic conditions, such as rheu-
matoid arthritis, asthma, COPD, allergy or rhinitis.

[0041] In a further aspect of the invention a compound of the invention for use in human or veterinary medicine,
particularly in the treatment of patients with skin disease such as eczema, psoriasis, allergic dermatitis, neurodermatitis,
pruritis and hypersensitivity reactions.

[0042] According to another aspect of the invention, there is provided the use of a compound of the invention for the
manufacture of a medicament for the treatment of patients with inflammatory and/or allergic conditions, such as rheu-
matoid arthritis, asthma, COPD, allergy or rhinitis.

[0043] According to yet to another aspect of the invention, there is provided the use of a compound of the invention
for the manufacture of a medicament for the treatment of patients with skin disease such as eczema, psoriasis, allergic
dermatitis, neurodermatitis, pruritis and hypersensitivity reactions.

[0044] There is provided a method for the treatment of a human or animal subject with an inflammatory and/or allergic
condition, which method comprises administering to said human or animal subject an effective amount of a compound
of the invention.

[0045] There is provided a method for the treatment of a human or animal subject with for skin diseases such as
eczema, psoriasis, allergic dermatitis, neurodermatitis, pruritis and hypersensitivity reactions, which method comprises
administering to said human or animal subject an effective amount of a compound of the invention.

[0046] The compounds according to the invention may be formulated for administration in any convenient way, and
the invention therefore also includes within its scope pharmaceutical compositions comprising a compound of the in-
vention together, if desirable, in admixture with one or more physiologically acceptable diluents or carriers.

[0047] Further, there is provided a process for the preparation of such pharmaceutical compositions which comprises
mixing the ingredients.

[0048] The compounds of the invention may, for example, be formulated for oral, buccal, sublingual, parenteral, local
rectal administration or other local administration.

[0049] Local administration as used herein, includes administration by insufflation and inhalation. Examples of various
types of preparation for local administration include ointments, lotions, creams, gels, foams, preparations for delivery
by transdermal patches, powders, sprays, aerosols, capsules or cartridges for use in an inhaler or insufflator or drops
(e.g. eye or nose drops), solutions/suspensions for nebulisation, suppositories, pessaries, retention enemas and chew-
able or suckable tablets or pellets (e.g. for the treatment of aphthous ulcers) or liposome or microencapsulation prepa-
rations.

[0050] Formulations for administration topically to the nose for example, for the treatment of rhinitis, include pressurised
aerosol formulations and aqueous formulations administered to the nose by pressurised pump. Formulations which are
non-pressurised and adapted to be administered topically to the nasal cavity are of particular interest. Suitable formu-
lations contain water as the diluent or carrier for this purpose. Aqueous formulations for administration to the lung or
nose may be provided with conventional excipients such as buffering agents, tonicity modifying agents and the like.
Aqueous formulations may also be administered to the nose by nebulisation.

[0051] The compounds of the invention may be formulated as a fluid formulation for delivery from a fluid dispenser,
for example a fluid dispenser having a dispensing nozzle or dispensing orifice through which a metered dose of the fluid
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formulation is dispensed upon the application of a user-applied force to a pump mechanism of the fluid dispenser. Such
fluid dispensers are generally provided with a reservoir of multiple metered doses of the fluid formulation, the doses
being dispensable upon sequential pump actuations. The dispensing nozzle or orifice may be configured for insertion
into the nostrils of the user for spray dispensing of the fluid formulation into the nasal cavity. A fluid dispenser of the
aforementioned type is described and illustrated in WO05/044354. The dispenser has a housing which houses a fluid
discharge device having a compression pump mounted on a container for containing a fluid formulation. The housing
has at least one finger-operable side lever which is movable inwardly with respect to the housing to cam the container
upwardly in the housing to cause the pump to compress and pump a metered dose of the formulation out of a pump
stem through a nasal nozzle of the housing. In one embodiment, the fluid dispenser is of the general type illustrated in
Figures 30-40 of WO05/044354.

[0052] Ointments, creams and gels, may, for example, be formulated with an aqueous or oily base with the addition
of suitable thickening and/or gelling agent and/or solvents. Such bases may thus, for example, include water and/or an
oil such as liquid paraffin or a vegetable oil such as arachis oil or castor oil, or a solvent such as polyethylene glycol.
Thickening agents and gelling agents which may be used according to the nature of the base include soft paraffin,
aluminium stearate, cetostearyl alcohol, polyethylene glycols, woolfat, beeswax, carboxypolymethylene and cellulose
derivatives, and/or glyceryl monostearate and/or non-ionic emulsifying agents.

[0053] Lotions may be formulated with an agqueous or oily base and will in general also contain one or more emulsifying
agents, stabilising agents, dispersing agents, suspending agents or thickening agents.

[0054] Powders for external application may be formed with the aid of any suitable powder base, for example, talc,
lactose or starch. Drops may be formulated with an aqueous or nonaqueous base also comprising one or more dispersing
agents, solubilising agents, suspending agents or preservatives.

[0055] Spray compositions may for example be formulated as aqueous solutions or suspensions or as aerosols de-
livered from pressurised packs, such as a metered dose inhaler, with the use of a suitable liquefied propellant. Aerosol
compositions suitable for inhalation can be either a suspension or a solution and generally contain a compound of formula
(I) and a suitable propellant such as a fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures thereof,
particularly hydrofluoroalkanes, especially 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or a mixture
thereof. The aerosol composition may optionally contain additional formulation excipients well known in the art such as
surfactants e.g. oleic acid or lecithin and cosolvents e.g. ethanol.

[0056] In one embodiment there is provided a pharmaceutical aerosol formulation comprising a compound of formula
(I) and afluorocarbon or hydrogen-containing chlorofluorocarbon as propellant, optionally in combination with a surfactant
and/or cosolvent.

[0057] Inanotherembodimentis provided a pharmaceutical formulation wherein the propellantis selected from 1,1,1,2-
tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane and mixtures thereof.

[0058] Advantageously, the formulations of the invention may be buffered by the addition of suitable buffering agents.
[0059] Capsules and cartridges for use in aninhaler or insufflator, of for example gelatine, may be formulated containing
a powder mix for inhalation of a compound of the invention and a suitable powder base such as lactose or starch. Each
capsule or cartridge may generally contain between 20.g-10mg of the compound of formula (I). Alternatively, the com-
pound of the invention may be presented without excipients such as lactose.

[0060] The proportion of the active compound of formula (1) in the local compositions according to the invention depends
on the precise type of formulation to be prepared but will generally be within the range of from 0.001 to 10% by weight.
Generally, however for most types of preparations advantageously the proportion used will be within the range of from
0.005 to 1% and preferably from 0.01 to 0.5%. However, in powders for inhalation or insufflation the proportion used will
be within the range of from 0.1 to 5%.

[0061] Aerosol formulations are preferably arranged so that each metered dose or "puff’ of aerosol contains from 20.g
to 10mg preferably from 20p.g to 2000.g, more preferably about 20w.g to 500.g of a compound of formula (I). Admin-
istration may be once daily or several times daily, for example 2, 3, 4 or 8 times, giving for example 1, 2 or 3 doses each
time. The overall daily dose with an aerosol will be within the range from 100.g to 10mg preferably, from 2009 to
2000p.g. The overall daily dose and the metered dose delivered by capsules and cartridges in an inhaler or insufflator
will generally be double that delivered with aerosol formulations.

[0062] In the case of suspension aerosol formulations, the particle size of the particular (e.g., micronised) drug should
be such as to permit inhalation of substantially all the drug into the lungs upon administration of the aerosol formulation
and will thus be less than 100 microns, desirably less than 20 microns, and, in particular, in the range of from 1 to 10
microns, such as from 1 to 5 microns, more preferably from 2 to 3 microns.

[0063] The formulations of the invention may be prepared by dispersal or dissolution of the medicament and a com-
pound of the invention in the selected propellant in an appropriate container, for example, with the aid of sonication or
a high-shear mixer. The process is desirably carried out under controlled humidity conditions.

[0064] The chemical and physical stability and the pharmaceutical acceptability of the aerosol formulations according
to the invention may be determined by techniques well known to those skilled in the art. Thus, for example, the chemical
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stability of the components may be determined by HPLC assay, for example, after prolonged storage of the product.
Physical stability data may be gained from other conventional analytical techniques such as, for example, by leak testing,
by valve delivery assay (average shot weights per actuation), by dose reproducibility assay (active ingredient per actu-
ation) and spray distribution analysis.

[0065] The stability of the suspension aerosol formulations according to the invention may be measured by conventional
techniques, for example, by measuring flocculation size distribution using a back light scattering instrument or by meas-
uring particle size distribution by cascade impaction or by the "twin impinger" analytical process. As used herein reference
to the "twin impinger" assay means "Determination of the deposition of the emitted dose in pressurised inhalations using
apparatus A" as defined in British Pharmacopaeia 1988, pages A204-207, Appendix XVII C. Such techniques enable
the "respirable fraction" of the aerosol formulations to be calculated. One method used to calculate the "respirable
fraction"is by reference to "fine particle fraction" which is the amount of active ingredient collected in the lowerimpingement
chamber per actuation expressed as a percentage of the total amount of active ingredient delivered per actuation using
the twin impinger method described above.

[0066] MDI canisters generally comprise a container capable of withstanding the vapour pressure of the propellant
used such as a plastic or plastic-coated glass bottle or preferably a metal can, for example, aluminium or an alloy thereof
which may optionally be anodised, lacquer-coated and/or plastic-coated (for example W096/32099 wherein part or all
of the internal surfaces are coated with one or more fluorocarbon polymers optionally in combination with one or more
non-fluorocarbon polymers), which container is closed with a metering valve. The cap may be secured onto the can via
ultrasonic welding, screw fitting or crimping. MDIs taught herein may be prepared by methods of the art (e.g., see Byron,
above and WO/96/32099). Preferably the canister is fitted with a cap assembly, wherein a drug-metering valve is situated
in the cap, and said cap is crimped in place.

[0067] The metering valves are designed to deliver a metered amount of the formulation per actuation and incorporate
a gasket to prevent leakage of propellant through the valve. The gasket may comprise any suitable elastomeric material
such as, for example, low density polyethylene, chlorobutyl, black and white butadiene-acrylonitrile rubbers, butyl rubber
and neoprene. Suitable valves are commercially available from manufacturers well known in the aerosol industry, for
example, from Valois, France (e.g. DF10, DF30, DF60), Bespak plc, UK (e.g. BK300, BK357) and 3M-Neotechnic Ltd,
UK (e.g. Spraymiser™).

[0068] Conventional bulk manufacturing methods and machinery well known to those skilled in the art of pharmaceutical
aerosol manufacture may be employed for the preparation of large-scale batches for the commercial production of filled
canisters. Thus, for example, in one bulk manufacturing method a metering valve is crimped onto an aluminium can to
form an empty canister. The particulate medicament is added to a charge vessel and liquefied propellant is pressure
filled through the charge vessel into a manufacturing vessel, together with liquefied propellant containing the surfactant.
The drug suspension is mixed before recirculation to a filling machine and an aliquot of the drug suspension is then filled
through the metering valve into the canister.

[0069] In an alternative process, an aliquot of the liquefied formulation is added to an open canister under conditions
which are sufficiently cold to ensure formulation does not vaporise, and then a metering valve crimped onto the canister.
[0070] Typically, in batches prepared for pharmaceutical use, each filled canister is check-weighed, coded with a
batch number and packed into a tray for storage before release testing.

[0071] Topical preparations may be administered by one or more applications per day to the affected area; over skin
areas occlusive dressings may advantageously be used. Continuous or prolonged delivery may be achieved by an
adhesive reservoir system.

[0072] For internal administration the compounds according to the invention may, for example, be formulated in con-
ventional manner for oral, parenteral or rectal administration. Formulations for oral administration include syrups, elixirs,
powders, granules, tablets and capsules which typically contain conventional excipients such as binding agents, fillers,
lubricants, disintegrants, wetting agents, suspending agents, emulsifying agents, preservatives, buffer salts, flavouring,
colouring and/or sweetening agents as appropriate. Dosage unit forms are, however, preferred as described below.
[0073] The compounds according to the invention may in general be given by internal administration in cases where
systemic adreno-cortical therapy is indicated.

[0074] Slow release or enteric coated formulations may be advantageous, particularly for the treatment of inflammatory
bowel disorders.

[0075] In some embodiments, the compound of formula (I) will be formulated for oral administration. In other embod-
iments the compounds of formula (1) will be formulated for inhaled administration.

[0076] The compound 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-inflammatory agents, anticholinergic
agents (particularly an M/M,/M receptor antagonist), B,-adrenoreceptor agonists, antiinfective agents (e.g. antibiotics,
antivirals), or antihistamines. The invention thus provides, in a further aspect, a combination comprising a compound of
formula (I) or a pharmaceutically acceptable salt or solvate thereof together with one or more other therapeutically active
agents, for example selected from an anti-inflammatory agent (for example another corticosteroid or an NSAID), an
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anticholinergic agent, a B,-adrenoreceptor agonist, an antiinfective agent (e.g. an antibiotic or an antiviral), or an anti-
histamine. One embodiment of the invention encompasses combinations comprising a compound of formula () or a
pharmaceutically acceptable salt or solvate thereof together with a B,-adrenoreceptor agonist, and/or an anticholinergic,
and/or a PDE-4 inhibitor. Suitable combinations are those comprising one or two other therapeutic agents.

[0077] 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
(e.g. solubility) of the therapeutic ingredient. It will be clear also that where appropriate, the therapeutic ingredients may
be used in optically pure form.

[0078] Suitable combinations include combinations comprising a compound of the invention together with a ,-adreno-
receptor agonist.

[0079] Examples of B,-adrenoreceptor agonists include salmeterol (e.g. as racemate or a single enantiomer such as
the R-enantiomer), salbutamol, formoterol, salmefamol, fenoterol or terbutaline and salts thereof, for example the xina-
foate salt of salmeterol, the sulphate salt or free base of salbutamol or the fumarate salt of formoterol. In one embodiment
the B,-adrenoreceptor agonists are long-acting B,-adrenoreceptor agonists, for example, those having a therapeutic
effect over a 24 hour period such as salmeterol or formoterol.

[0080] Examples of longacting B,-adrenoreceptor agonists include those described in WO 02/066422, WO 02/070490,
WO 02/076933, WO 03/024439, WO 03/072539, WO 03/091204, WO 04/016578, WO 2004/022547, WO 2004/037807,
WO 2004/037773, WO 2004/037768, WO 2004/039762, WO 2004/039766, WO01/42193 and WO03/042160.

[0081] Suitable long-acting B,-adrenoreceptor agonists include compounds of formula (XX):

HOCH, R?
RZ

HO CHCH,NHCR™R?(CH,)—0—(CH,), (XX)

OH
R%

or a salt or solvate thereof, wherein:

m is an integer of from 2 to 8;

n is an integer of from 3 to 11,

with the proviso thatm + nis 5 to 19,

R21is -XSO,NR26R27 wherein X is -(CH,),- or C,_g alkenylene;

R26 and R27 are independently selected from hydrogen, C4_galkyl, C5_;cycloalkyl, C(O)NRZ8R29, phenyl, and phenyl
(Cy.4alkyl)-,

or R26 and R27, together with the nitrogen to which they are bonded, form a 5-, 6-, or 7-membered nitrogen containing
ring, and R26 and R27 are each optionally substituted by one or two groups selected from halo, C4_galkyl, C4_ghaloalkyl,
C,.galkoxy, hydroxysubstituted C,_galkoxy, -CO,R28, -SO,NR28R29, -CONR28R29,

-NR28C(O)R29, or a 5-, 6- or 7-membered heterocylic ring;

R28 and R29 are independently selected from hydrogen, C4_galkyl,

Cs_gcycloalkyl, phenyl, and phenyl (C4_salkyl)-; and

p is an integer of from 0 to 6, preferably from 0 to 4;

R22 and R23 are independently selected from hydrogen, C,_galkyl, C;_galkoxy, halo, phenyl, and C4_ghaloalkyl; and
R24 and R25 are independently selected from hydrogen and C,_jalkyl with the proviso that the total number of carbon
atoms in R24 and R25 is not more than 4.

[0082] Other examples of long-acting B,-adrenoreceptor agonists include:

3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino) hexylloxy}butyl)benzenesulfona-
mide;
3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxymethyl)phenyl]lethyl}-amino)heptylloxy}propyl)benzenesulfona-
mide;

4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol;
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol;
N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-[[(2R)-2-hydroxy-2-phenylethyl]Jamino]phenyl]lethylJamino]ethyl]phenyl]fo-
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ramide, and
N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]lethyl}-2-hydroxy-2-(8-hydroxy-2(1H)-quinolinon-5-yl)ethyl-
amine.

[0083] Suitable anti-inflammatory agents include non-steroidal anti-inflammatory drugs (NSAID’s).

[0084] Suitable NSAID’s include sodium cromoglycate, nedocromil sodium, phosphodiesterase (PDE) inhibitors (e.g.
theophylline, PDE4 inhibitors or mixed PDE3/PDE4 inhibitors), leukotriene antagonists, inhibitors of leukotriene synthesis
(e.g. montelukast), INOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and adenosine receptor
agonists or antagonists (e.g. adenosine 2a agonists), cytokine antagonists (e.g. chemokine antagonists, such as a CCR3
antagonist) or inhibitors of cytokine synthesis, or 5-lipoxygenase inhibitors. Suitable other B,-adrenoreceptor agonists
include salmeterol (e.g. as the xinafoate), salbutamol (e.g. as the sulphate or the free base), formoterol (e.g. as the
fumarate), fenoterol or terbutaline and salts thereof. An iNOS (inducible nitric oxide synthase inhibitor) is preferably for
oral administration. Suitable iINOS inhibitors include those disclosed in W093/13055, W098/30537, W002/50021,
WO095/34534 and W099/62875. Suitable CCR3 inhibitors include those disclosed in WO02/26722.

[0085] Of particular interest is use of the compounds of formula (l) in combination with a phosphodiesterase 4 (PDE4)
inhibitor, especially in the case of a formulation adapted for inhalation. The PDE4-specific 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,
such as PDE3 and PDES5, as well as PDEA4.

[0086] Compounds of interestinclude cis-4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-carboxylic ac-
id, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-one and cis-[4-cyano-
4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol]. Also, cis-4-cyano-4-[3-(cyclopentyloxy)-4-meth-
oxyphenyl]cyclohexane-1-carboxylic acid (also known as cilomilast) and its salts, esters, pro-drugs or physical forms,
which is described in U.S. patent 5,552,438 issued 03 September, 1996.

[0087] Other compounds of interest include AWD-12-281 from Elbion (Hofgen, N. et al. 15th EFMC Int Symp Med
Chem (Sept 6-10, Edinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a 9-benzyladenine derivative nomi-
nated NCS-613 (INSERM); D-4418 from Chiroscience and Schering-Plough; a benzodiazepine PDE4 inhibitor identified
as CI-1018 (PD-168787) and attributed to Pfizer; 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 (Sept 19-23,
Geneva) 1998] 1998, 12 (Suppl. 28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(W099/47505) from Byk-Gulden; Pumafentrine, (-)-p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzolc][1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamide which is a mixed PDE3/PDE4 inhibitor which has been
prepared and published on by Byk-Gulden, now Altana; arofylline under development by Almirall-Prodesfarma;
VM554/UM565 from Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther,1998, 284(1): 162), and
T2585.

[0088] Further compounds of interest are disclosed in the published international patent application W0O04/024728
(Glaxo Group Ltd), PCT/EP2003/014867 (Glaxo Group Ltd) and PCT/EP2004/005494 (Glaxo Group Ltd).

[0089] Suitable anticholinergic agents are those compounds that act as antagonists at the muscarinic receptors, in
particular those compounds which are antagonists of the M, or M5 receptors, dual antagonists of the M,/M5 or My/M,,
receptors or pan-antagonists of the M;/M,/M5 receptors. Exemplary compounds for administration via inhalation include
ipratropium (e.g. as the bromide, CAS 22254-24-6, sold under the name Atrovent), oxitropium (e.g. as the bromide, CAS
30286-75-0) and tiotropium (e.g. as the bromide, CAS 136310-93-5, sold under the name Spiriva). Also of interest are
revatropate (e.g. as the hydrobromide, CAS 262586-79-8) and LAS-34273 which is disclosed in WO01/04118. Exemplary
compounds for oral administration include pirenzepine (CAS 28797-61-7), darifenacin (CAS 133099-04-4, or CAS
133099-07-7 for the hydrobromide sold under the name Enablex), oxybutynin (CAS 5633-20-5, sold under the name
Ditropan), terodiline (CAS 15793-40-5), tolterodine (CAS 124937-51-5, or CAS 124937-52-6 for the tartrate, sold under
the name Detrol), otilonium (e.g. as the bromide, CAS 26095-59-0, sold under the name Spasmomen), trospium chloride
(CAS 10405-02-4) and solifenacin (CAS 242478-37-1, or CAS 242478-38-2 for the succinate also known as YM-905
and sold under the name Vesicare).

[0090] Other suitable anticholinergic agents include compounds of formula (XXI), which are disclosed in US patent
application 60/487981:
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7
\N+ X

H (XXI)

31
~ R

R32

in which the preferred orientation of the alkyl chain attached to the tropane ring is endo;

R31 and R32 are, independently, selected from the group consisting of straight or branched chain lower alkyl groups
having preferably from 1 to 6 carbon atoms, cycloalkyl groups having from 5 to 6 carbon atoms, cycloalkyl-alkyl
having 6 to 10 carbon atoms, 2-thienyl, 2-pyridyl, phenyl, phenyl substituted with an alkyl group having not in excess
of 4 carbon atoms and phenyl substituted with an alkoxy group having not in excess of 4 carbon atoms;

X- represents an anion associated with the positive charge of the N atom. X- may be but is not limited to chloride,
bromide, iodide, sulfate, benzene sulfonate, and toluene sulfonate,

including, for example:

(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane 4-methylbenzenesulfonate;
(3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-thienyl)ethenyl]-8-azoniabicyclo[3.2.1]octane bromide; and/or
(3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-pyridinyl)ethenyl]-8-azoniabicyclo[3.2.1]octane bromide.

[0091] Further suitable anticholinergic agents include compounds of formula (XXII) or (XXIII), which are disclosed in
US patent application 60/511009:

+/ 41
: (XXI) H (XXI1I)
R43 R43
g4 R R4 R®

wherein:

the H atom indicated is in the exo position;

R41 represents an anion associated with the positive charge of the N atom. R4! may be but is not limited to chloride,
bromide, iodide, sulfate, benzene sulfonate and toluene sulfonate;

R42 and R43 are independently selected from the group consisting of straight or branched chain lower alkyl groups
(having preferably from 1 to 6 carbon atoms), cycloalkyl groups (having from 5 to 6 carbon atoms), cycloalkyl-alkyl
(having 6 to 10 carbon atoms), heterocycloalkyl (having 5 to 6 carbon atoms) and N or O as the heteroatom,
heterocycloalkyl-alkyl (having 6 to 10 carbon atoms) and N or O as the heteroatom, aryl, optionally substituted aryl,
heteroaryl, and optionally substituted heteroaryl;

R44 is slected from the group consisting of (C4-Cg)alkyl, (C5-C4,)cycloalkyl, (C5-C;)heterocycloalkyl, (C4-Cg)alkyl
(C5-Cq,)cycloalkyl, (C4-Cg)alkyl(C5-C;)heterocycloalkyl, aryl, heteroaryl, (C4-Cg)alkyl-aryl, (C4-Cg)alkyl-heteroaryl,
-OR%5, -CH,0R?3, -CH,0H, -CN, -CF, -CH,0O(CO)R*6, -CO,R*7, -CH,NH,, -CH,N(R47)SO,R45, -SO,N(R47)(R48),
- CON(R47)(R48), -CH,N(R48)CO(R?6), -CH,N(R*8)SO,(R*6), -CH,N(R*8)CO,(R*5), - CH,N(R*8)CONH(R*7);

R45 is selected from the group consisting of (C4-Cg)alkyl, (C4-Cg)alkyl(C5-C5)cycloalkyl, (C4-Cg)alkyl(C5-C7)hete-
rocycloalkyl, (C4-Cg)alkyl-aryl, (C4-Cg)alkyl-heteroaryl;

R46 is selected from the group consisting of (C4-Cg)alkyl, (C5-C4,)cycloalkyl, (C5-C7)heterocycloalkyl, (C4-Cg)alkyl
(C5-Cy,)cycloalkyl, (C4-Cg)alkyl(C5-C;)heterocycloalkyl, aryl, heteroaryl, (C4-Cg)alkyl-aryl, (C4-Cg)alkyl-heteroaryl;
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R47 and R48 are, independently, selected from the group consisting of H, (C4-Cg)alkyl, (C3-C,)cycloalkyl, (C3-C)
heterocycloalkyl, (C4-Cg)alkyl(C5-C4,)cyloalkyl, (C4-Cg)alkyl(C3-C;)heterocycloalkyl, (C4-Cg)alkyl-aryl, and (C4-Cg)
alkyl-heteroaryl, including, for example:

(Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane iodide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionitrile;
(Endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo[3.2.]octane;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionic acid;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide;
3-((Endo)-8-methyl-8-aza-bicydo[3.2.1]oct-3-yl)2,2-diphenyl-propan-1-ol;
N-Benzyl-3-((endo)-8-methyl-8-aza-bicydo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
1-Benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
1-Ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicydo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-acetamide;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-benzamide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di-thiophen-2-yl-propionitrile;
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-benzenesulfonamide;
[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-methanesulfonamide; and/or
(Endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane
bromide.

[0092] Further compounds include:

(Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide; and/or
(Endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bro-
mide.

[0093] Suitable antihistamines (also referred to as H1-receptor antagonists) include any one or more of the numerous
antagonists known which inhibit H1-receptors, and are safe for human use. First generation antagonists, include deriv-
atives of ethanolamines, ethylenediamines, and alkylamines, e.g diphenylhydramine, pyrilamine, clemastine, chloroph-
eniramine. Second generation antagonists, which are non-sedating, include loratidine, desloratidine, terfenadine, astem-
izole, acrivastine, azelastine, levocetirizine fexofenadine and cetirizine.

[0094] Examples of anti-histamines include loratidine, desloratidine, fexofenadine and cetirizine.

[0095] The invention thus provides, in a further aspect, a combination comprising a compound of formula (1), a phar-
maceutically acceptable salt or solvate thereof together with a PDE4 inhibitor.

[0096] The invention thus provides, in a further aspect, a combination comprising a compound of formula (1), a phar-
maceutically acceptable salt or solvate thereof together with a B,-adrenoreceptor agonist.

[0097] There is provided, a combination comprising a compound of formula (), a pharmaceutically acceptable salt,
solvate or physiologically functional derivative thereof together with an anticholinergic.

[0098] There is provided, a combination comprising a compound of formula (l), a pharmaceutically acceptable salt,
solvate or physiologically functional derivative thereof together with an antihistamine.

[0099] There is provided, a combination comprising a compound of formula (l), a pharmaceutically acceptable salt,
solvate or physiologically functional derivative thereof together with a PDE4 inhibitor and a 3,-adrenoreceptor agonist.
[0100] There is provided, a combination comprising a compound of formula (), a pharmaceutically acceptable salt,
solvate or physiologically functional derivative thereof together with an anticholinergic and a PDE-4 inhibitor.

[0101] The combinations referred to above may conveniently be presented for use in the form of a pharmaceutical
formulation and thus pharmaceutical formulations comprising a combination as defined above together with a pharma-
ceutically acceptable diluent or carrier represent a further aspect of the invention.

[0102] The individual compounds of such combinations may be administered either sequentially or simultaneously in
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separate or combined pharmaceutical formulations. Preferably, the individual compounds will be administered simulta-
neously in a combined pharmaceutical formulation. Appropriate doses of known therapeutic agents will be readily ap-
preciated by those skilled in the art.

[0103] There are four possible isomers of compounds of formula (l). These are called isomers D1E1, D1E2, D2E1
and D2E2 herein.

[0104] For example, isomer D1 E1 of the compound of formula (I) wherein the group R represents ethyl, X represents
C-CHyandY represents N is characterised in having a retention time in analytical chiral HPLC on a 25 x 0.46 cm Chiralcel
OJ column using a mobile phase of 15% ethanol in heptane eluting at 1 mL/min of about 4.77 min. Isomer D1 E2 of the
compound of formula (I) wherein the group R represents ethyl, X represents C-CH; and Y represents N has a retention
time of about 7.83 min under the same conditions. Isomers D2E1 and D2E2 elute at about 6.12 min and 7.30 min
respectively when analysed by chiral HPLC on a 25 x 0.46cm Chiralpak AD column using a mobile phase of 5% ethanol
in heptane eluting at 1 mL/min.

[0105] Itwill be appreciated by those skilled in the art that although the absolute retention time on chiral chromatography
can be variable, the order of elution of the enantiomers remains the same when the same chiral column and conditions
are employed.

[0106] Preferredisomers of the compound of formula (1) may be prepared by chromatographic separation of the isomer
from a mixture of enantiomeric isomers (e.g. a racemic mixture, such as a diastereomer D1).

[0107] There are also provided methods for the preparative separation of isomer D1 E1 of a compound of formula (1)
from a mixture of isomers D1 E1 and D1 E2 (e.g. a racemic mixture, such as diastereomer D1) by chromatography.
[0108] According to another aspect of the invention there is provided a mixture of isomer D1E1 of a compound of
formula (1) with one or more other isomers e.g. a racemic mixture of isomers D1E1 and D1E2 (i.e. diastereomer D1).
[0109] A mixture (e.g.racemic mixture) of enantiomericisomers D1 E1and D1 E2 may be prepared by chromatographic
separation from a mixture of isomers D1E1, D1E2, D2E1 and D2E2.

[0110] The invention also provides a mixture (e.g. a racemic mixture) of isomers D1E1, D1 E2, D2E1 and D2E2.
[0111] Afirst process (A) according to the invention for the preparation of compounds of formula (I) comprises reaction
of an epoxide of formula (ll):

O
F.C
R
(1
wherein R represents a methyl or an ethyl group.
with a quinolinamine or isoquinolinamine of formula (ll1):
H,N
(i
Y
N/

X

wherein X and Y are as defined above for compounds of formula (1).

[0112] The reaction will generally be performed in the presence of an inert solvent, such as N,N-dimethylformamide
(DMF) and a base, such as potassium-t-butoxide, at a non-extreme temperature, for example, 0-120°C, and more
suitably at room temperature.

[0113] Compounds of formula (II) may be prepared by reaction of compounds of formula (1V):
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0O

CF,
(V)

wherein R represents a methyl or ethyl group

with sulphur ylides such as dimethylsulphonium methylide or more preferably dimethyloxosulphonium methylide. The
latter is conveniently generated in situ from trimethylsulphoxonium iodide and sodium hydride in DMSO.

[0114] Compounds of formula (Ill) are available commercially from suppliers such as Aldrich.

[0115] Compounds of formula (IV) may be prepared by oxidation of compounds of formula (V):

CF,
V)

wherein R represents a methyl or ethyl group

[0116] Oxidation of compounds of formula (V) to the ketones of formula (IV) may be performed by methods detailed
in "Oxidations in Organic Chemistry" M. Hudlicky, ACS, 1990 pp77-84. Preferably ozonolysis is performed in an alcoholic
solvent at a non-extreme temperature of -78 to 25°C and worked up with a reducing agent. Preferably the ozonolysis is
carried out in methanol at -78°C and worked up with dimethyl sulphide.

[0117] Compounds of formula (V) may be prepared by coupling a compound of formula (VI):

V1

wherein R represents a methyl or ethyl group
with a trialkyl[1-trifluomethyl)ethenyl]stannane such as the compound of formula (VII):

/“\ (Vi)

Bu,Sn CF,

[0118] Conversion of a compound of formula (V1) into a compound of formula (V) may be performed using a palladium
derivative as catalyst, a phosphine derivative as a ligand and a trialkyl[1-trifluomethyl)ethenyl]stannane in the presence
of a copper(l) salt in an inert solvent at a non-extreme temperature of 25 - 150°C. The preferred conditions are palladium
acetate, triphenyl phosphine, tri-n-butyl[1-trifluomethyl)ethenyl]stannane (VII), copper(l) iodide in N,N-dimethyl forma-
mide at 110°C. Analogues of compounds of formula (VI) may also be employed in which the iodine is replaced with
another leaving group e.g. bromine or triflate.

[0119] Compounds of formula (VI) may be prepared from compounds of formula (VIII):
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(VIIl)

wherein R represents a methyl or ethyl group.

[0120] Suitable olefinating reagents include Wittig reagents, for example methyltriphenylphosphonium salts. Peterson,
Tebbe, Petasis and Lombardo reagents are also suitable. Reactions of this type are described in further detail in: R.C.
Hartley et al., J Chem Soc, Perkin Trans 1 (2002) 2763-2793 and Tetrahedron Lett (1985) 26: 5579-5580. Preferably a
Wittig reaction on compound (VIIl) may be carried out in a polar solvent such as diethylether, tetrahydrofuran, ethylene
glycol, dimethylether, diglyme or dioxane, in the presence of a strong base, for example n-BuLi, sec-BuLi, BuLi, LDA,
LiHMDS, NaHMDS, KHMDS, NaH or KOtBu, at a temperature in the range of -78 °C to +70 °C. Preferably, a Wittig
reaction is carried out using methyltriphenyphosphonium bromide in diethyl ether as the solvent with n-butyl lithium or
potassium t-butoxide as the base at a temperature of 0 °C warming to room temperature.

[0121] Compounds of formula (VIII) may be prepared by the coupling of a compound of formula (IX):

xl
(1X)
M

wherein X' is Br, | or OTf where OTf is trifluomethanesulphonate and M is MgQ or ZnQ, where Q is CI, Br or .
and a compound of formula (X):

A, o

R

wherein R represents a methyl or ethyl group.
[0122] Preferably the reaction is carried out in a polar solvent such as tetrahydrofuran and diethylether at a temperature
in the range of -78 °C to +25 °C. If M is a magnesium halide, the reaction is preferably carried out in the presence of a
copper(l) salt. In one embodiment, the reaction is preferably carried out with a magnesium bromide reagent in diethylether
at -78 °C in the presence of a CuBr.Me,S complex. The reaction is particularly suitable for use with compounds of
formula (IX) in which X’ is bromine atom.
[0123] If M is a zinc halide, the reaction is preferably carried out in the presence of a complex of LiCl and CuCN. In
one embodiment, the reaction is preferably carried out using a compound of formula (IX) in which M is ZnQ where Q
represents Br in the presence of a 2:1 LiCl:CuCN complex as well as one equivalent of TMSCI in THF at -78 °C. The
reaction is particularly suitable for use with compounds of formula (IX) in which X’ is a bromine or an iodine atom.
[0124] Preferably X' is | and ZnQ is ZnBr.
[0125] Compounds of formula (IX) are either commercially available or may be prepared by standard methodology.
[0126] The vinyl ketones (X) where R represents a methyl or ethyl group are commercially available.

[0127] The trifluoromethyl ketone intermediate of formula (IV) may alternatively be prepared from a compound of
formula (XI):

OH

(X1
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wherein R represents a methyl or ethyl group.

[0128] In one variant, a compound of formula (XI) may be converted to the corresponding acid chloride by treatment
with oxalyl chloride or thionyl chloride in the presence of a catalytic amount of N,N-dimethyl formamide in an inert solvent
such as toluene or dichloromethane at a non-extreme temperature between 0 to 110°C. Oxalyl chloride in toluene with
a catalytic amount of dimethyl formamide at room temperature is preferred. The crude acid chloride may then be treated
with an organic base such as pyridine and a trifluoroacetylating reagent such as trifluoroacetic anhydride in an inert
solvent such as dichloromethane at a non-extreme temerature of 0 to 40°C to afford the compound of formula (1V). The
preferable conditions are pyridine and trifluoroacetic anhydride in dichloromethane at room temperature.

[0129] In a second variant, compounds of formula (IV) may be prepared in a two stage process by conversion of
compounds of formula (XI) into its corresponding ester followed by conversion of the ester into (IV). There are many
processes for the conversion of an acid into its ester including those described in "Comprehensive Organic Transfor-
mations" R.C. Larock, VCH, 1989, pp966 - 972. Preferably, the methyl ester is used and is prepared by treatment of a
compound of formula (XI) with methyl iodide and anhydrous potassium carbonate in acetone at room temperature. In
the second stage, the ester is converted into a compound of formula (1V) by treatment with a solution of trifluoromethane
in the presence of strong base in dry dimethyl formamide at -30 to +10°C. Preferably, the strong base is potassium bis
(trimethylsilyl)amide and the temperature is -10°C.

[0130] The second variant, the two stage process for the preparation of a compound of formula (IV) from a compound
of formula (XI), is preferred.

[0131] Compounds of formula (XI) may be prepared from compounds of formula (XIl):

NC CN
R
(XIN)

wherein R represents a methyl or ethyl group.

[0132] There are many processes for the hydrolysis of nitriles to carboxylic acids including those described in "Com-
prehensive Organic Transformations" R.C. Larock, VCH, 1989, p993. The hydrolysis may be carried out in the presence
of aninorganic base in solvent(s) including alcohols and water at a non-extreme temperature from 50 to 200°C. Preferably
the hydrolysis is performed using potassium hydroxide as base in a water/ethylene glycol mixture at reflux. Decarbox-
ylation of the resultant product can be achieved thermally by heating in the presence or absence of a high boiling solvent
at a non-extreme temperature of 100 to 200°C. Heating in diethyl glycol at 130°C is preferred.

[0133] Compounds of formula (XIlI) may be prepared from a compound of formula (XIII):

NC CN

(XIH)

[0134] Conjugate addition of nucleophiles to the compound of formula (XIll) may be achieved by many methods
including those detailed in "Organometallics in Synthesis" M. Schlosser (editor), Wiley 1994 pp283-376. Preferably, the
Grignard reagent is added to copper(l) iodide in an inert solvent such as diethyl ether or tetrahydrofuran and then
compound (VIII) added at a non extreme temperature of -20 to 65°C. Preferably tetrahydrofuran is the solvent and the
reaction is performed at 0°C until all the reagents are combined and then at reflux.

[0135] The compound of formula (XIll), 3,4-dihydro-1(2H)-naphthalenylidenepropanedinitrile, may be prepared from
commercially available o-tetralone as described in the literature (see, for example, Russian Chemical Bulletin (Translation
of Izvestiya Akademii Nauk, Seriya Khimicheskaya) 2003 52(10): 2235-2240).

[0136] A second process (B) according to the invention for the preparation of compounds of formula (I) comprises
reduction of a Schiff's base of formula (XIV):
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OH
F,C

=z

R
(XIV)

\ /'
X

wherein the groups R, X and Y are as defined above for compounds of formula (I)

[0137] Reduction may be achieved by treatment with a variety of reducing agents such as sodium cyanoborohydride
or sodium triacetoxyborohydride in a suitable solvent, for example, acetic acid.

[0138] Compounds of formula (XIV) may be prepared by reaction of an aldehyde of formula (XV)

H H
F,C

R (XV)

wherein R represents a methyl or ethyl group

with a quinolinamine or isoquinolinamine of formula (ll1).

[0139] This reaction may be effected in a suitable solvent, such as acetic acid and may be facilitated by conducting
the reaction in a microwave reactor. The Schiff's base (XIV) may be isolated from this reaction but may also be reduced
in situ to give compound of formula (I) directly.

[0140] Compounds of formula (XV) may be obtained by oxidation of compounds of formula (XVI)

OH
F,C

H
R ° (XVI)

wherein R represents a methyl or ethyl group.

[0141] Oxidation may be achieved using, for example, pyridine sulphur trioxide complex in DMSO in the presence of
triethylamine.

[0142] Compounds of formula (XVI) may be prepared by dihydroxylation of compounds of formula (V) for example
using potassium permanganate, osmium tetroxide or asymmetric dihydroxylation reagents such as AD-mix o. and B as
described by Sharpless in J Org Chem, 1992, 2768-2771.

[0143] Certain compounds of formula (l1), (1V), (V), (V1) and (VIl) when R represents ethyl, (XII), (XIV), (XV) and (XVI)
are new and form an aspect of the invention.

[0144] Inaddition processes for preparing formulations including one or more compounds of formula (I) form an aspect
of this invention.

[0145] Compositions comprising a compound of the invention also constitute an aspect of the invention.

[0146] Compounds of the invention may be expected to demonstrate good anti-inflammatory properties. They also
may be expected to have an attractive side-effect profile, demonstrated, for example, by increased selectivity for gluco-
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corticoid receptor mediated transrepression over transactivation and are expected to be compatible with a convenient
regime of treatment in human patients.

[0147]

EXAMPLES

SYNTHETIC EXPERIMENTAL

Abbreviations

[0148]

THF
DCM
DMA
DMF
DMSO
EtOH
HCI
TLC
TMSCF,
NH,CI
HPLC
MeCN
CDCly
SPE
EtOAc
NH,CI
RT

Tetrahydrofuran
Dichloromethane
N,N-dimethylacetamide

N, N-dimethylformamide
Dimethyl sulphoxide

Ethanol

Hydrochloric acid

Thin layer chromatography
Trimethyl(trifluoromethyl)silane
Ammonium chloride

High performance liquid chromatography
Acetonitrile

Deuterochloroform

Solid phase extraction

Ethyl acetate

Ammonium chloride

Room temperature

General Experimental Conditions

LCMS

[0149]

The invention will now be illustrated by way of the following non-limiting examples.

LCMS spectra were recorded on an Hewlett-Packard 1050 or 1100 LC system and a Waters ZQ mass spec-

trometer with ES* and ES- ionisation, a 3pum ABZ+PLUS 3.3cm x 4.6mm ID column was used at a flow rate of 3ml/min

and injection volume of 5ul with the following gradient.
Solvent A: 0.1% Formic Acid + 10mMolar Ammonium Acetate:

Solvent B: 95% Acetonitrile + 0.05% Formic Acid

[0150]
LCUV

[0151]

Gradient:

Time
0.00
0.70
4.20
5.30
5.50

A%
100
100
0
0
100

B%

100
100
0

Detection by UV was in the range 215 to 330nm using Sedere Sedex 55 at 40°C and a nitrogen gas flow at 2.2bar.

LCUV analysis was performed using an Hewlett-Packard 1050 with a 30min gradient, a 3um ABZ+PLUS

column with dimensions 3.3cm x 4.6mm ID was used with a 1ml/min flow rate and injection volume of 5ul,with the
following gradient:

Solvent A: 0.1% Formic Acid + 10mMolar Ammonium Acetate:

Solvent B: 95% Acetonitrile + 0.05% Formic Acid
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Gradient: Time A% B%
0.00 100 O
2.00 100 O
220 0 100
270 0 100
29.0 100 O
30.0 100 O

Mass directed Autopreparative HPLC

[0152] Autopreparative HPLC was carried out using a Waters 600 gradient pump, Waters 2767 inject/collector, Waters
Reagent Manager, Micromass ZMD mass spectrometer, Gilson Aspec waste collector and Gilson 115 post-fraction UV
detector. The column used was typically a Supelco LCABZ++ column with dimension of 20mm internal diameter by
100mm in length. The stationary phase particle size is 5.m. The flow rate was 20ml/min and the runtime was 15 minutes,
which comprises a 10-minute gradient followed by a 5 minute column flush and re-equilibration step.

Solvent A: Aqueous solvent = water + 0.1 % formic acid
Solvent B: Organic solvent = MeCN: water 95:5 +0.05% formic acid

[0153] Specific gradients used were dependent upon the retention time in the analytical system. For 2.0-2.8 min,
5-30% B, 2.5-3.0 min, 15-55%B, 2.8-4.0 min, 30-80% B and 3.8-5.5 min, 50-90% B.

NMR

[0154] 'H NMR spectra were recorded in either CDCl; or DMSO-dg on either a Bruker DPX 400 or Bruker Avance
DRX spectrometer both working at 400 MHz and 9.4 Tesla using as an internal standard either tetramethylsilane or the
residual protonated solvent. For CDCl3 and DMSO-dj this was referenced to 7.25 and 2.50 ppm respectively. 19F NMR
spectra were recorded in either CDCl; or DMSO-dg using the same instrumentation and are referenced to TFA at -76ppm.
Microwave

[0155] Microwave reactions were conducted using a Smith Creator 300 watt monomode microwave reactor.
Experimental

Intermediate 1

5-(2-lodophenyl)pentan-2-one

[0156] A suspension of dry lithium chloride (6.4g, 150mmol) and cuprous cyanide (6.72g, 75 mmol) in anhydrous
tetrahydrofuran (75ml) was stirred under nitrogen for 15min at 21°C and then cooled to -73°. A 0.5M solution of 2-
iodobenzylzinc bromide in tetrahydrofuran (150ml, 75mmol) was added dropwise over 40min below -65°C and the
temperature was allowed to rise to -7°C, stirred at this temperature for 0.5h and then cooled back to -68°C. Chlorotri-
methylsilane (19ml, 150mmol) was added over 10min and stirring continued for a further 15min. A solution of methylvi-
nylketone (6.25ml, 75mmol) in anhydrous tetrahydrofuran (150ml) was dried over anhydrous sodium sulphate and then
added to the reaction over 25min. The mixture was stirred in an acetone/cardice bath for 19h, reaching -30°C, and then
without cooling for 3h. Aqueous ammonium chloride solution (200ml) was added carefully and the reaction mixture was
extracted with ether (2x200ml). The combined organic layers were washed with water (200ml) (a white solid was filtered
off and discarded) and saturated brine (200ml), dried over anhydrous magnesium sulphate and evaporated. The resulting
oil was dissolved in cyclohexane (200ml), solid was filtered off, and the filtrate was evaporated to give an oil (17.6g). A
2g portion was purified by flash chromatography on a 90g Biotage cartridge eluting with an 8:1 mixture of cyclohexane
and toluene to give the title compound as a liquid (1.112g).

LCMS: retention time 3.20 min, MNH,* 306

[0157] Theremaining crude productwas purified on an 800g Biotage cartridge eluting with a 9:1 mixture of cyclohexane
and t-butyl methyl ether to give a further 8.25g of product, total yield 9.36g, 43%
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Intermediate 2

1-lodo-2-(4-methylpent-4-en-1-yl)benzene

[0158] To a stirred solution of potassium t-butoxide (7.96g, 71 mmol) in anhydrous ether (100ml) under nitrogen, was
added methyltriphenylphosphonium bromide (25.6g, 71mmol). The yellow mixture was stirred under reflux for 0.5h,
allowed to cool for 10min, and then a solution of 5-(2-iodophenyl)pentan-2-one (Intermediate 1) (9.3g, 32.3mmol) in
anhydrous ether (70ml) was added over 20min. The reaction mixture was refluxed for 1 h, allowed to cool and then
poured onto ice. Ether (100ml) and water (100ml) were added and the layers were separated. The aqueous layer was
re-extracted with ether (100ml) and the combined organic layers were washed successively with water (100ml) and
saturated brine (100ml), dried over anhydrous magnesium sulphate and evaporated to dryness. The residue was treated
with heptane (200ml), solid was filtered off and washed with heptane and the filtrate was evaporated. The oil obtained
was purified on a 90g silica cartridge eluted with heptane to give the title compound as a liquid (8.34g, 90%).

LCMS: retention time 3.97 min

TH-NMR (CDCl3) 1.79 (2H, m), 1.81 (3H, s), 2.16 (2H, t), 2.75 (2H, t), 4.79 (2H, d), 6.93 (1 H, t), 7.25 - 7.35 (3H, m)

Intermediate 3

Tributyl[1-(trifluoromethyl)ethenyl]stannane

[0159] A 2M solution of LDA in tetrahydrofuran (7.5ml, 15 mmole) was added to tetrahydrofuran (5ml) at -5°C. To this
solution was added tri-n-butylstannane (4.36g, 15 mmole) dropwise and the mixture was left to stir for 20min. In a second
flask, copper(l)iodide (1.43g, 7.5 mmoles) was suspended in tetrahydrofuran (5ml). The flask was cooled to -10°C and
the lithium tri-n-butylstannane solution was then transferred dropwise via a syringe to the copper(l)iodide suspension.
The mixture was stirred at -10°C for 0.5h, cooled to -78°C then treated dropwise with 2-bromotrifluoropropene (1.32g,
7.5 mmole). Stirring was continued for a further 0.5h followed by 1 h at room temperature. Volatiles were removed in
vacuo and the residue was dissolved in ether (100ml), filtered and the solvent was removed to give an oil. Purification
was by distillation. The fraction boiling at 114°C/4.6mbar was collected to give the title compound (2.16g, 75%).
TH-NMR: (CDCl3) 6.42 (s, 1 H), 5.68 (s, 1 H), 1.50 (m, 6H), 1.32 (m, 6H). 1.03 (m, 6H), 0.91 (t, 9H)

Intermediate 4

1-Methyl-1-[2-(trifluoromethyl)prop-2-en-1-yl]-1,2,3,4-tetrahydronaphthalene

[0160] Toasolution of 1-iodo-2-(4-methylpent-4-en-1-yl)benzene (Intermediate 2) (8.3g, 29mmol), triphenylphosphine
(1.57g, 6mmol), cuprous iodide (0.572g, 3mmol) and palladium acetate (0.673g, 3mmol) in anhydrous N,N-dimethylfor-
mamide (200ml) was added tributyl[1-(trifluoromethyl)ethenyl]stannane (Intermediate 3) (14.5g, 37.7mmol). The flask
was evacuated and filled with nitrogen four times and then placed in a bath preheated to 110°C and stirred for 3h. The
mixture was allowed to cool, the solution was decanted from the black solid and concentrated to low volume. Heptane
(200ml) and water (200ml) were added, insoluble material was filtered off, and the layers were separated. The aqueous
layer was re-extracted with heptane (100ml) and the combined organic layers were washed successively with water
(2x200ml), aqueous lithium chloride solution (200ml), water (200ml) and saturated brine (200ml), dried over anhydrous
sodium sulphate and evaporated. The resulting oil was purified by flash chromatography on an 800g Biotage silica
cartridge eluted with heptane to give the title compound (5.28g, 72%). LCMS: retention time 3.89 min

[0161] 'H-NMR: (CDCls3) 1.44 (3H, s), 2.54 & 2.89 (2H, Abqg), 2.87(2H, d), 5.02 (1 H, s), 5.76 (1 H, s), 7.15 - 7.32 (3H,
m), 7.41 (1 H, d) 9F-NMR: (CDCl;) -68.5

Intermediate 5

3,3,3-Trifluoro-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-1,2-propanediol

[0162] To a solution of 1-methyl-1-[2-(trifluoromethyl)prop-2-en-1-yl]-1,2,3,4-tetrahydronaphthalene (Intermediate 4)
(2.03g, 8mmol) in t-butanol (50ml) and water (50ml) were added AD-mix o (30g) and AD-mix B (30g). The suspension
was stirred at 40°C under nitrogen for 19h. Further AD-mix B (10g), AD-mix B (10g), t-butanol (20ml) and water (20ml)
were added and stirring continued for 22h. The solid was filtered off and washed with ether (3x50ml), more ether (200ml)
was added to the filtrate, which was then carefully added to aqueous sodium metabisulphite solution (300ml) and stirred
for 10min, when effervescence had ceased. The layers were separated and the aqueous layer was re-extracted with
ether (200ml). The combined organic layers were washed successively with ca 125ml portions of water, 2M hydrochloric
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acid, water, saturated sodium bicarbonate solution, water and saturated brine, dried over anhydrous sodium sulphate
and evaporated to give an oil. The crude product was purified by flash chromatography on a 90g Biotage cartridge eluting
with 15% ethyl acetate in cyclohexane to give the title compound (1.60g, 70%).

LCMS: retention time 3.20min, MNH,* 306, M-H- 287

19F-NMR: (CDCl;) -80.6, -81.2 (43:57 ratio of diastereomers)

Intermediate 6

3,3,3-Trifluoro-2-hydroxy-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]propanal

[0163] To a solution of 3,3,3-trifluoro-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-1,2-propanediol (Inter-
mediate 5) (1.6g, 5.55mmol) in anhydrous dichloromethane (36ml), anhydrous dimethylsulphoxide (12ml) and triethyl-
amine (4.9ml, 35mmol) stirred under nitrogen in a bath at 8.5°C, was added pyridine-sulphur trioxide complex (4.45g,
28mmol) portionwise over 20min. The solution was stirred in the ice-water bath for a further 1.5h and then allowed to
warm to 21°C and stirred for 17h. The reaction mixture was added to aqueous ammonium chloride solution (100ml) and
dichloromethane (100ml) and the layers were separated. The aqueous layer was re-extracted with dichloromethane
(100ml) and the combined organic layers were washed successively with water (6x100ml) and saturated brine (100ml),
dried over anhydrous magnesium sulphate and evaporated. The yellow oil obtained was purified by flash chromatography
on a 90g Biotage cartridge eluting with 5% ether in cyclohexane to give the title compound as an oil (1.24g, 78%).
[0164] LCMS: retention time 3.49 and 3.52 min, MNH,4* 304 (44:56 ratio of diastereomers) '9F-NMR: (CDCl5) -78.03,
-78.19 (40:60 ratio of diastereomers)

Intermediate 7

1,1,1-Trifluoro-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-quinolinylimino) methyl]-2-propanol

[0165] A solution of 3,3,3-trifluoro-2-hydroxy-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]propanal (Inter-
mediate 6) (200mg, 0.7 mmol) and 5-quinolinamine (131 mg, 0.9mmol) in glacial acetic acid (4ml) was microwaved at
160°C for 30min. The solution was added to toluene (25ml) and evaporated and the remaining acetic acid was azeotroped
by evaporating again with toluene (50ml). The crude product was purified on a 5g silica Bond Elut cartridge eluting with
1:1 cyclohexane:dichloromethane followed by a 10:1 to 3:1 gradient of cyclohexane:ethyl acetate to give the title com-
pound (177mg, 60%).

[0166] LCMS: retention time 3.77 and 3.81 min, MH* 413 (38:62 ratio of diastereomers)

[0167] '9F-NMR: (CDCl;) -79.78, -79.99 (57:43 ratio of diastereomers)

Intermediate 8

1,1,1-Trifluoro-3-[(2-methyl-5-quinolinyl)imino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-propanol

[0168] Intermediate 8 was prepared from 3,3,3-trifluoro-2-hydroxy-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)
methyl]propanal (Intermediate 6) and 2-methyl-5-quinolinamine using a similar method to that described for Intermediate
7.

[0169] LCMS: retention time 3.64 and 3.73 min, MH* 427 (48:52 ratio of diastereomers)

[0170] '9F-NMR: (CDCl;) -79.80, -80.02 (54:46 ratio of diastereomers)

Intermediate 9

1,1,1-Trifluoro-3-(5-isoquinolinylimino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl-2-propanol

[0171] Intermediate 9 was prepared from 3,3,3-trifluoro-2-hydroxy-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)
methyl]propanal (Intermediate 6) and 5-isoquinolinamine using a similar method to that described for Intermediate 7.
[0172] LCMS: retention time 3.69 and 3.74 min, MH* 413 (40:60 ratio of diastereomers)

[0173] '9F-NMR: (CDCls) -79.7, -79.97 (56:44 ratio of diastereomers)
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Intermediate 10

6-(2-lodophenyl)-3-hexanone

[0174] Lithium chloride (6.6g, 150 mmole) (dried overnight at 115°C under vacuum) and copper(l) cyanide (6.72g, 75
mmole) were stirred with tetrahydrofuran (75ml) under nitrogen for 10 minutes then cooled to -78°C. A solution of 2-
iodobenzyl zinc bromide (150ml, 0.5M in THF, 75 mmol) was added and the mixture was warmed to -15°C, held at this
temperature for 20 min then re-cooled to -78°C. Chlorotrimethylsilane (19.1ml, 150 mmol) was added followed by a
solution of ethyl vinyl ketone (7.4ml, 74.3 mmol) in tetrahydrofuran (15ml). The mixture was stirred at -78°C for 3 hours
then warmed to room temperature and stirred for 1 hour before being poured into a mixture of water (400ml) and ether
(400ml). The aqueous layer was extracted with ether (2x400ml) and the combined ethereal solutions were washed with
brine (2x200ml), dried over anhydrous magnesium sulphate and evaporated in vacuo to give the title compound as a
pale yellow liquid (23g).

[0175] 'H-NMR: (CDCl3) 7.81 (d, 1 H), 7.30-7.18 (m, 2H), 6.88 (m, 1 H), 2.72 (t, 2H), 2.48 (m, 4H), 1.80 (m, 2H), 1.07
(t,3H)

Intermediate 11

1-(4-Ethyl-4-penten-1-yl)-2-iodobenzene

[0176] A suspension of methyltriphenylphosphonium bromide (21.76g, 61 mmol) in dry ether (300ml) was stirred at
0°C under nitrogen. To this was added a 1.6M solution of butyl lithium (33.3ml, 53.3 mmole) dropwise. Stirring at 0°C
was continued for 45 min then a solution of 6-(2-iodophenyl)-3-hexanone (Intermediate 10) (11.5g, 38 mmol) in dry ether
(40 ml) was added dropwise. Stirring at 0°C was continued for 3 hours after which time aqueous ammonium chloride
solution was added and the mixture was extracted with ether. The combined extracts were washed once with a mixture
of ammonium chloride and sodium chloride solutions, dried over anhydrous magnesium sulphate and evaporated in
vacuo. The residue was slurried with cyclohexane to extract the crude product. Purification by SPE eluting with cyclohex-
ane gave the title compound as a colourless liquid (6.8g, 60%).

[0177] LCMS: retention time 4.19 min, no significant ions

[0178] 'H-NMR: (CDCl;) 7.82 (d, 1 H), 7.30-7.20 (m, 2H), 6.88 (m, 1 H), 4.75 (s, 2H), 2.72 (t, 2H), 2.18-2.02 (m, 4H),
1.75 (m, 2H),1.05 (t, 3H)

Intermediate 12

1-Ethyl-1-[2-(trifluoromethyl)-2-propen-1-yl]-1,2,3,4-tetrahydronaphthalene

[0179] 1-(4-Ethyl-4-penten-1-yl)-2-iodobenzene (Intermediate 11) (1.1g, 3.66 mmole), tributyl[1-(trifluoromethyl)ethe-
nyl]stannane (Intermediate 3) (1.4g, 3.64 mmole), triphenyl phosphine (188mg, 0.717 mmole), palladium acetate (82mg,
0.365 mmole) and copper(l) iodide (69mg, 0.362 mmole) were dissolved in dry DMF (60ml). The solution was degassed
by evacuating and filling the flask with nitrogen four times. The solution was then immediately immersed in a 110°C oil
bath, left to react for 3.5 h, cooled to room temperature then partitioned between water (100ml) and cyclohexane (100ml).
The layers were separated and the aqueous layer was extracted with further cyclohexane (100ml). The combined extracts
were dried over anhydrous sodium sulphate and evaporated and the residue was applied to a silica Solid Phase Extraction
(SPE) cartridge. Elution with cyclohexane gave the title compound (1.36g) containing some residual impurities. This
was used without additional purification.

Intermediate 13

3-(1-Ethyl-1,2,3.4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-propanone

[0180] 1-Ethyl-1-[2-(trifluoromethyl)-2-propen-1-yl]-1,2,3,4-tetrahydronaphthalene (Intermediate 12) (120mg, 0.447
mmole) was dissolved in methanol (25ml) and cooled to -78°C. Ozone was bubbled through the solution for 5 min
followed by oxygen for 10 min then nitrogen for 10min. Dimethyl sulphide (4ml, 54 mmole) was added and the dry-ice
bath was removed to bring the mixture to room temperature. Stirring was continued for 30 min then volatiles were
removed in vacuo. The residue was purified on a 10g silica SPE cartridge eluting with cyclohexane (200ml), cyclohexane:
ethyl acetate 80:20 (100ml) and ethyl acetate (100ml) to give the title compound (31 mg, 26%).

[0181] 'H-NMR: (CDCl3) 7.10 (m, 4H), 3.20 (d, 1 H), 3.0 (d, 1 H), 2.95-2.75 (m, 2H), 2.06-1.75 (m, 6H), 0.82 (t, 3H)
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Intermediate 14 (racemic diastereomer 1)
Intermediate 15 (racemic diastereomer 2)

2-[(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-(trifluoromethyl)oxirane (D1)

2-[(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-(trifluoromethyl)oxirane (D2)

[0182] To a suspension of sodium hydride (74mg of a 60% dispersion in mineral oil, 1.85mmol) in DMSO (5ml) was
added a solution of trimethylsulphoxonium iodide (610mg, 2.77mmol) in DMSO (5ml). After stirring at room temperature
for 30min a solution of 3-(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-propanone (Intermediate 13)
(500mg, 1.85 mmol) in THF (3ml) was added and the mixture was stirred at room temperature for 2h. The reaction
mixture was poured into water and extracted with diethylether. The organic extract was washed repeatedly with water,
dried over anhydrous sodium sulphate and evaporated in vacuo to give the title compound as a crude mixture of
diastereomers. Extraction of aqueous layer with dichloromethane yielded further title compound as a crude mixture of
diastereomers. Combined products were then applied to a 20g silica SPE cartridge eluting with a 0-10% dichloromethane
in cyclohexane gradient for 10min followed by 10% dichloromethane in cyclohexane for 5min. This gave, in order of
elution, Intermediate 14 (racemic diastereomer 1, 178mg): and Intermediate 15 (racemic diastereomer 2, 86mg).

Intermediate 14 (racemic diastereomer 1)

[0183] 'H-NMR:(CDCl3) 7.19-7.05 (m, 4H), 2.75 (m, 2H), 2.67 (d,1H), 2.59 (d, 1H), 2.24-2.18 (m, 2H), 1.88-1.72 (m,
5H), 1.64-1.55 (m, 1 H), 0.84 (t, 3H)

Intermediate 15 (racemic diastereomer 2)

[0184] 'H-NMR: (CDCly) 7.19-7.03 (m, 4H), 2.79-2.74 (m, 3H), 2.53 (d, 1H), 2.33 (m, 1H), 2.27 (d, 1 H), 1.87-1.55
(m, 6H), 0.80 (t, 3H)

Intermediate 16

2-[(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-3,3,3-trifluoro-1,2-propanediol

[0185] 1-Ethyl-1-[2-(trifluoromethyl)-2-propen-1-yl]-1,2,3,4-tetrahydronaphthalene (Intermediate 12) (100mg, 0.373
mmole), AD-MIX-a (300mg) and AD-MIX- (300mg) in t-butanol (2ml) and water (2ml) were stirred at room temperature.
After 1 hour further AD-MIX-o (600mg) and AD-MIX-3 (600mg) were added and the mixture was heated to 30°C for 18h.
Sodium sulphite (2g) was added together with water (5ml) then stirred for 10 min. Extraction of the mixture with ethyl
acetate (3x20ml) followed by washing of the extract with 2M HCI (x2), 2M NaOH and evaporation of volatiles in vacuo
gave a crude product. After purification (silica SPE, 85:15 cyclohexane:ethyl acetate) the title compound was obtained
(30mg, 27%).

[0186] LCMS: retention time 3.39 min, MNH,* 320

Intermediate 17

2-[(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-3,3,3-trifluoro-2-hydroxypropanal

[0187] To a solution of 2-[(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-3,3,3-trifluoro-1,2-propanediol (Interme-
diate 16) (2.03g, 6.71mmol) in anhydrous dichloromethane (50ml), anhydrous dimethylsulphoxide (50ml) and triethyl-
amine (5.9ml, 42mmol) stirred under nitrogen in an ice-water bath at 9°C, was added pyridine-sulphur trioxide complex
(5.37g, 33mmol) portionwise over 20min. The solution was then allowed to warm to room temperature and stirred for
65h. The reaction mixture was added to aqueous ammonium chloride solution (350ml) and extracted into dichloromethane
(x2). The combined organic layers were washed successively with water (2x200ml) and saturated brine (2x200ml), dried
over anhydrous magnesium sulphate and evaporated in vacuo. The brown oil obtained was applied to a 50g silica SPE
cartridge eluting with 0 to 100% dichloromethane in heptane gradient to give the title compound as a mixture of dias-
tereomers (380mg, 19%).

[0188] LCMS: retention time 3.64 min, M+NH,* 318

[0189] '9F-NMR: (CDCl;) -77.9 and -78.3 (40:60 ratio of diastereomers)
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Intermediate 18

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-isoquinolinylimino) methyl]-2-propanol

[0190] A solution of 2-[(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-3,3,3-trifluoro-2-hydroxypropanal (Interme-
diate 17) (220mg, 0.73mmol) and 5-isoquinolinamine (144mg, 1.0mmol) in glacial acetic acid (4ml) was microwaved at
150°C for 20min. The solution was added to toluene and evaporated in vacuo to yield an orange residue. The crude
product was purified on a 10g silica SPE cartridge eluting with 0 to 100% dichloromethane in heptane gradient to give
the title compound as a mixture of diastereomers (190mg, 61%).

[0191] LCMS: retention time 3.74 min, MH* 427

[0192] '9F-NMR: (CDCl;) -79.82 and -79.88

Example 1

1,1,1-Trifluoro-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-quinolinylamino) methyl]-2-propanol

[0193] To asolution of 1,1,1-trifluoro-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-quinolinylimino) methyl]-2-
propanol (Intermediate 7) (172mg, 0.417mmol) in glacial acetic acid (4ml) stirred under nitrogen at 21°C, was added
sodium triacetoxyborohydride (353mg, 1.66mmol) portionwise over 25min and the solution was stirred for a further 4h.
The solution was then carefully added to a mixture of saturated aqueous sodium carbonate (50ml) and ethyl acetate
(30ml) and stirred for 10min, when effervescence had finished. The layers were separated and the aqueous layer re-
extracted with ethyl acetate (30ml) and the combined organic layers were washed with saturated sodium carbonate
(15ml), water (2x30ml) and saturated brine (30ml), dried over anhydrous sodium sulphate and evaporated. The crude
product was purified on a 50g silica cartridge using a Flashmaster 2 system with a 0-100% gradient of ethyl acetate in
cyclohexane over 40min to give the title compound (74.3mg, 43%) as a mixture of diastereomers.

[0194] Further purification using mass-directed autopreparative reverse phase HPLC gave Example 1-D1 (racemic
diastereomer 1) (10mg) and Example 1-D2 (racemic diastereomer 2) (8.9mg).

Example 1-D1 (racemic diastereomer 1)

[0195] LCMS: retention time 3.35 min, MH* 415
[0196] '9F-NMR: (DMSO-dg) -78.16

Example 1-D2 (racemic diastereomer 2)

[0197] LCMS: retention time 3.42 min, MH* 415

[0198] '9F-NMR: (DMSO-dg) -78.05.

[0199] Example 1-D1 (racemic diastereomer 1) was separated into its enantiomers using a 2 x 25 cm Chiralpak AD
column eluting with 60% ethanol in heptane with a flow rate of 15 ml/min to yield Example 1-D1E1 (enantiomer 1 of
diastereomer 1) eluting around 3.8 min and Example 1-D1E2 (enantiomer 2 of diastereomer 1) around 6.8 min.

Example 1-D1E1 (enantiomer 1 of diastereomer 1)

[0200] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 60% ethanol in heptane eluting at 1ml/min): retention
time 3.14 min.

[0201] LCMS: MH* 415

[0202] '9F-NMR: (CDCls) -80.31

Example 1-D1E2 (enantiomer 2 of diastereomer 1)
[0203] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 60% ethanol in heptane eluting at 1ml/min): retention
time 5.68 min.

[0204] LCMS: MH* 415
[0205] '9F-NMR: (CDCl;) -80.32

24



10

15

20

25

30

35

40

45

50

55

EP 1776 119 B9
Example 2

1,1,1-Trifluoro-3-[(2-methyl-5-auinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-propanol

[0206] To asolution of 1,1,1-trifluoro-3-[(2-methyl-5-quinolinyl)imino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)
methyl]-2-propanol (Intermediate 8) (130mg, 0.30mmol) in glacial acetic acid (4ml) stirred under nitrogen at 21 °C, was
added sodium triacetoxyborohydride (254mg, 1.2mmol) portionwise over 25min and the solution was stirred for a further
4h. The solution was then carefully added to a mixture of saturated aqueous sodium carbonate (50ml) and ethyl acetate
(30ml) and stirred for 10min, when effervescence had finished. The layers were separated and the aqueous layer re-
extracted with ethyl acetate (30ml) and the combined organic layers were washed with saturated sodium carbonate
(15ml), water (2x30ml) and saturated brine (30ml), dried over anhydrous sodium sulphate and evaporated. The crude
product was purified on a 50g silica cartridge using a Flashmaster 2 system with a 0-100% gradient of ethyl acetate in
cyclohexane over 80 min to give the title compound (91.6 mg, 71 %) as a mixture of diastereomers.

[0207] Further purification using mass-directed autopreparative reverse phase HPLC gave Example 2-D1 (racemic
diastereomer 1) (7.1 mg) and Example 2-D2 (racemic diastereomer 2) (5.5mg).

Example 2-D1 (racemic diastereomer 1)

[0208] LCMS retention time 2.89 min, MH* 429
[0209] '9F-NMR: (DMSO-dg) -78.16

Example 2-D2 (racemic diastereomer 2)

[0210] LCMS: retention time 2.92 min, MH* 429

[0211] '9F-NMR: (DMSO-dg) -78.07

[0212] Example 2-D1 (racemic diastereomer 1) was separated into its enantiomers using a 2 x 25 cm Chiralpak AD
column eluting with 40% ethanol in heptane with a flow rate of 15 ml/min to yield Example 2-D1E1 (enantiomer 1 of
diastereomer 1) eluting around 3.9 min and Example 2-D1E2 (enantiomer 2 of diastereomer 1) around 7.5 min.

Example 2-D1E1 (enantiomer 1 of diastereomer 1)

[0213] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 40% ethanol in heptane eluting at 1 ml/min):
retention time 3.22 min.

[0214] LCMS: MH* 429

[0215] 19F-NMR: (CDCl;) -80.37

Example 2-D1E2 (enantiomer 2 of diastereomer 1)

[0216] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 40% ethanol in heptane eluting at 1 ml/min):
retention time 6.40 min.

[0217] LCMS: MH* 429

[0218] '9F-NMR: (CDCl;) -80.16

[0219] Example 2-D2 (racemic diastereomer 2) was separated into its enantiomers using a 2 x 25 cm Chiralpak AD
column eluting with 3% ethanol in heptane with a flow rate of 15 ml/min to yield Example 2-D2E1 (enantiomer 1 of
diastereomer 2) eluting around 13.3 min and Example 2-D2E2 (enantiomer 2 of diastereomer 2) around 16.7 min.

Example 2-D2E1 (enantiomer 1 of diastereomer 2)

[0220] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 3% ethanol in heptane eluting at 1 ml/min): retention
time 11.18 min.

[0221] LCMS: MH* 429

[0222] '9F-NMR: (DMSO-dy) -78.07

Example 2-D2E2 (enantiomer 2 of diastereomer 2)

[0223] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 3% ethanol in heptane eluting at 1 ml/min): retention

time 13.89 min.
[0224] LCMS: MH* 429
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[0225] '9F-NMR: (DMSO-dy) -78.07
Example 3

1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl]-2-propanol

[0226] Toasolutionof 1,1,1-trifluoro-3-(5-isoquinolinylimino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl]-
2-propanol (Intermediate 9) (154mg, 0.373mmol) in glacial acetic acid (4ml) stirred under nitrogen at 21°C, was added
sodium triacetoxyborohydride (316mg 1.5mmol) portionwise over 25min and the solution was stirred for a further 4h.
The solution was then carefully added to a mixture of saturated aqueous sodium carbonate (50ml) and ethyl acetate
(30ml) and stirred for 10min, when effervescence had ceased. The layers were separated and the aqueous layer re-
extracted with ethyl acetate (30ml) and the combined organic layers were washed with saturated sodium carbonate
(15ml), water (2x30ml) and saturated brine (30ml), dried over anhydrous sodium sulphate and evaporated. The crude
product was purified on a 50g silica cartridge using a Flashmaster 2 system with a 0-100% gradient of ethyl acetate in
cyclohexane over 80 min to give the title compound (92 mg, 59.5%). Early fractions were evaporated to give a pure
sample of Example 3-D2 (racemic diastereomer 2) (24.8.mg) whilst late fractions were evaporated to give Example 3-
D1 (racemic diastereomer 1) (8.7 mg)

Example 3-D1 (racemic diastereomer 1)

[0227] LCMS: retention time 3.48 min, MH* 415
[0228] '9F-NMR: (DMSO-dg) -78.17

Example 3-D2 (racemic diastereomer 2)

[0229] LCMS: retention time 3.51 min, MH* 415

[0230] '9F-NMR: (DMSO-dg) -78.03

[0231] Example 3-D1 (racemic diastereomer 1) was separated into its enantiomers using a 2 x 25 cm Chiralcel OD
column eluting with 10% ethanol in heptane with a flow rate of 15 ml/min to yield Example 3-D1E1 (enantiomer 1 of
diastereomer 1) eluting around 6.9 min and Example 3-D1E2 (enantiomer 2 of diastereomer 1) around 9.4 min.

Example 3-D1E1 (enantiomer 1 of diastereomer 1)

[0232] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OD column, 10% ethanol in heptane eluting at 1 ml/min): retention
time 5.46 min.

[0233] LCMS: MH*415

[0234] '9F-NMR: (CDCls;) -80.33

Example 3-D1E2 (enantiomer 2 of diastereomer 1)

[0235] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OD column, 10% ethanol in heptane eluting at 1 ml/min): retention
time 7.45 min.

[0236] LCMS: MH* 415

[0237] '9F-NMR; (CDCl;) -80.32

[0238] Example 3-D2 (racemic diastereomer 2) was separated into its enantiomers using a 2 x 25 cm Chiralcel OD
column eluting with 10% ethanol in heptane with a flow rate of 15 ml/min to yield Example 3-D2E1 (enantiomer 1 of
diastereomer 2) eluting around 9.0 min and Example 3-D2E2 (enantiomer 2 of diastereomer 2) around 12.4 min.

Example 3-D2E1 (enantiomer 1 of diastereomer 2)

[0239] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OD column, 10% ethanol in heptane eluting at 1 ml/min): retention
time 7.69 min.

[0240] LCMS: MH* 415

Example 3-D2E2 (enantiomer 2 of diastereomer 2)

[0241] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OD column, 10% ethanol in heptane eluting at 1 ml/min): retention
time 10.32 min.
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[0242] LCMS: MH*415
[0243] 19F-NMR: (CDCl,) -81.21

Example 4

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-isoquinolinylamino) methyl]-2-propanol

[0244] To a solution of 3-(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-isoquinolinylimino) methyl]-
2-propanol (Intermediate 18) (185mg, 0.43mmol) in glacial acetic acid (5ml) stirred under nitrogen at room temperature,
was added sodium triacetoxyborohydride (276mg, 1.3mmol) and the solution was stirred for approximately 4h. Further
sodium triacetoxyborohydride (100mg, 0.47mmol) was added and the reaction was stirred for 1 h. The solution was then
carefully added to saturated aqueous sodium carbonate and when effervescence had ceased was extracted into ethyl
acetate (x2). The combined organic layers were washed successively with saturated aqueous sodium carbonate solution,
water and finally brine/water (1:1), passed through a hydrophobic frit and evaporated in vacuo to yield a pale yellow oil.
The crude product was purified on a 10g silica SPE cartridge eluting with a 0-100% dichloromethane in heptane gradient
followed by 1% methanol in dichloromethane. This gave, in order of elution, Example 4-D2 (racemic diastereomer 2)
(45mg) and Example 4-D1 (racemic diastereomer 1) (35mg).

Example 4-D1 (racemic diastereomer 1)

[0245] LCMS: retention time 3.56 min, MH* 429
[0246] LCUV: (30min run) retention time 14.98min
[0247] '9F-NMR: (CDCls) -80.36.

Example 4-D2 (racemic diastereomer 2)

[0248] LCMS: retention time 3.57 min, MH* 429

[0249] LCUV: (30min run) retention time 15.03 min

[0250] '9F-NMR: (CDCls) -81.29

[0251] Example 4-D1 (racemic diastereomer 1) was separated into its enantiomers using a 2 x 25 cm Chiralcel OD
column eluting with 10% ethanol in heptane with a flow rate of 15 ml/min to yield Example 4-D1E1 ( enantiomer 1 of
diastereomer 1) eluting around 6.5 min and Example 4-D1E2 (enantiomer 2 of diastereomer 1) around 8.1 min.

Example 4-D1E1 (enantiomer 1 of diastereomer 1)

[0252] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OD column, 10% ethanol in heptane eluting at 1 ml/min): retention
time 5.26 min.

[0253] LCMS: MH* 429

[0254] '9F-NMR (CDCl;) -80.36

Example 4-D1 E2 (enantiomer 2 of diastereomer 1)

[0255] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OD column, 10% ethanol in heptane eluting at 1 ml/min): retention
time 6.69 min.

[0256] LCMS: MH* 429

[0257] '9F-NMR (CDClj) -80.37

Example 5

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-propanol

[0258] A solution of 2-[(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-(trifluoromethyl)oxirane (D1, racemic di-
astereomer 1) (Intermediate 14) (83mg, 0.29mmol) in dry dimethylacetamide (1ml) was added to a mixture of 2-methyl-
5-quinolinamine (55mg, 0.35mmol) and potassium t-butoxide (39mg, 0.35mmol) in dry dimethylacetamide (1ml) under
a nitrogen atmosphere. The reaction was stirred at room temperature for 2h.

[0259] The mixture was then poured into brine/water (1:1) and extracted with ethyl acetate. The organic extracts were
washed with further brine/water (1:1), passed through a hydrophobic frit and evaporated in vacuo to yield a brown oil.
The crude product was applied first to a 5g silica SPE cartridge eluting with 0 to 15% ethyl acetate in cyclohexane
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gradient and then to a 2g silica SPE cartridge eluting with 0 to 15% diethylether in cyclohexane gradient to give Example
5-D1 (racemic diastereomer 1) (8mg).

[0260] Similar reaction of 2-[(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-(trifluoromethyl)oxirane (D2, ra-
cemicdiastereomer 2) (Intermediate 15) with 2-methyl-5-quinolinamine afforded Example 5-D2 (racemic diastereomer 2).

Example 5-D1 (racemic diastereomer 1)
[0261] LCMS: retention time 3.07 min, MH* 443
Example 5-D2 (racemic diastereomer 2)

[0262] LCMS: retention time 3.11 min, MH* 443

[0263] Example 5-D1 (racemic diastereomer 1) was separated into its enantiomers using a 2 x 25 cm Chiralcel OJ
column eluting with 15% ethanol in heptane with a flow rate of 15 ml/min to yield Example 5-D1E1 (enantiomer 1 of
diastereomer 1) eluting around 6 min and Example 5-D1E2 (enantiomer 2 of diastereomer 1) around 9 min.

Example 5-D1E1 (enantiomer 1 of diastereomer 1)

[0264] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OJ column, 15% ethanol in heptane eluting at 1ml/min): retention
time 4.77 min

This enantiomer was further purified by application to a 2g silica SPE cartridge eluting with heptane followed by 0 to
25% diethylether in cyclohexane gradient.

LCMS: MH* 443

19F-NMR: (CDCl;) -80.37

Example 5-D1E2 (enantiomer 2 of diastereomer 1)

[0265] Analytical chiral HPLC (25 x 0.46 cm Chiralcel OJ column, 15% ethanol in heptane eluting at 1ml/min): retention
time 7.83 min

LCMS: MH* 443

19F-NMR: (CDCl3) -80.38

[0266] Example 5-D2 (racemic diastereomer 2) was separated into its enantiomers using a 2 x 25 cm Chiralpak AD
column eluting with 5% ethanol in heptane with a flow rate of 15 ml/min. Example 5-D2E1 (enantiomer 1 of diastereomer
2) eluting around 8.5 min and Example 5-D2E2 (enantiomer 2 of diastereomer 2) around 10.5 min.

Example 5-D2E1 (enantiomer 1 of diastereomer 2)

[0267] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 5% ethanol in heptane eluting at 1ml/min): retention
time 6.12 min

LCMS: MH* 443

19F-NMR: (CDCl3) -81.21

Example 5-D2E2 (enantiomer 2 of diastereomer 2)

[0268] Analytical chiral HPLC (25 x 0.46 cm Chiralpak AD column, 5% ethanol in heptane eluting at 1ml/min): retention
time 7.30 min

LCMS: MH* 443

19F-NMR: (CDCl3) -81.21

Example 6

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-quinolinylamino)methyl]-2-propanol

[0269] A solution of 2-[(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-(trifluoromethyl)oxirane (D1, racemic di-
astereomer 1) (Intermediate 14) (150mg, 0.53mmol), 5-quinolinamine (92mg, 0.64mmol) and potassium tert-butoxide
(72mg, 0.64mmol) in dry N,N-dimethylformamide (4ml) was stirred for 16h under a nitrogen atmosphere. The mixture
was then poured into water and extracted with ethyl acetate. The organic extracts were washed with brine, dried over
anhydrous sodium sulphate and evaporated. Purification by flash chromatography on silica (eluent pentane/ethyl acetate
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4:1) gave Example 6-D1 (racemic diastereomer 1) as an orange solid (16mg).
[0270] Similar reaction of 2-[(1-ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-(trifluoromethyl)oxirane (racemic di-
astereomer 2) (Intermediate 15) with 5-quinolinamine afforded Example 6-D2 (racemic diastereomer 2).

Example 6-D1 (racemic diastereomer 1)

[0271] LCMS: retention time 3.40 min, MH* 429
Example 6-D2 (racemic diastereomer 2)

[0272] LCMS retention time 3.45 min, MH* 443
BIOLOGICAL EXPERIMENTAL

Glucocorticoid receptor binding assay

[0273] The ability of compounds to bind to the glucocorticoid receptor was determined by assessing their ability to
compete with fluorescent-labelled glucocortioid using a kit supplied by Pan Vera (Madison, WI, USA) or using in house
reagents. Compounds were solvated and diluted in DMSO, and transferred directly into assay plates. Fluorescent glu-
cocorticoid and partially purified glucocorticoid receptor with a stabilisation peptide were added to the plates and incubated
at 22°C for 2 hours in the dark. Binding of the compound was assessed by analysing the displacement of fluorescent
ligand by measuring the decrease in fluorescence polarisation signal from the mixture.

[0274] The pICs, values for compounds of Examples 1-D1, 1-D1E1, 1-D2, 2-D1, 2D1-E1, 2-D2, 2-D2E1, 3-D1, 3-
D1E2, 3-D2, 3-D2E1, 3-D2E2, 4-D1, 4-D1E2, 4-D2, 5-D1, 5-D1E1, 5-D2, 5-D2E1, 6-D1 and 6-D2 are > 7 for the
glucocorticoid receptor binding assay.

Glucocorticoid mediated Transrepression of NFkB activity.

[0275] Human A549 lung epithelial cells were engineered to contain a secreted placental alkaline phosphatase gene
under the control of the distal region of the NFkB dependent ELAM promoter as previously described in Ray, K.P.,
Farrow, S., Daly, M., Talabot, F. and Searle, N. "Induction of the E-selectin promoter by interleukin 1 and tumour necrosis
factor alpha, and inhibition by glucocorticoids" Biochemical Journal. 1997 328 707-15.

[0276] Compounds were solvated and diluted in DMSO, and transferred directly into assay plates such that the final
concentration of DMSO was 0.7%. Following the addition of cells (40K per well), plates were incubated for 1hr prior to
the addition of 3ng/ml human recombinant TNFo.. Following continued incubation for 16 hours, alkaline phosphatase
activity was determined by measuring the change in optical density at 405nM with time following the addition of 0.7
volumes of assay buffer (1mg/ml p-nitrophenylphosphate dissolved in 1M diethanolamine, 0.28M NaCl, 0.5mM MgCl,).
[0277] The pICyq values for Examples 1-D1, 1-D1E1, 2-D1, 2-D1E1, 2-D2E1, 3-D1, 3-D1E2, 3-D2E1, 4-D1, 4-D1E2,
5-D1, 5-D1E1 and 6-D1 are > 7.5 for the NFkB assay.

Glucocorticoid mediated Transactivation of MMTV driven gene expression

[0278] Human A549 lung epithelial cells or human MG63 osteosarcoma were engineered to contain arenialla luciferase
gene under the control of the distal region of the LTR from the mouse mammary tumour virus as previously described
(Austin, R.H., Maschera, B., Walker, A., Fairbairn, L., Meldrum, E., Farrow, S. and Uings, |.J. Mometasone furoate is a
less specific glucocorticoid than fluticasone propionate. European Respiratory Journal 2002 20 1386-1392).

[0279] Compounds were solvated and diluted in DMSO, and transferred directly into assay plates such that the final
concentration of DMSO was 0.7%. Following the addition of cells (40K per well), plates were incubated for 6hr. Luciferase
activity was determined using the Firelight kit (Packard, Pangbourne, UK).

[0280] The Examples 1-D1, 1-D1E1, 2-D1, 2-D1E1, 2-D2, 2-D2E1, 2-D2E2, 3-D1, 3-D1E2, 3-D2, 3-D2E1, 4-D1, 4-
D1E2, 5-D1, 5-D1E1, 5-D2, 5-D2E1 and 6-D1 all have reduced efficacy in the MMTV transactivation assay compared
to the NFkB assay

[0281] Throughout the specification and the claims which follow, unless the context requires otherwise, the word
‘’comprise’, and variations such as ‘'comprises’ and ‘'comprising’, will be understood to imply the inclusion of a stated
integer or step or group of integers but not to the exclusion of any other integer or step or group of integers or steps.
[0282] The application of which this description and claims forms part may be used as a basis for priority in respect
of any subsequent application. The claims of such subsequent application may be directed to any feature or combination
of features described herein. They may take the form of product, composition, process, or use claims and may include,
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by way of example and without limitation, the following claims.

Claims

1. A compound of formula ():

()

Y
S
X
* chiral centre

wherein
R represents a methyl or an ethyl group
X represents N, C-H or C-CH; when X represents C-H or C-CHg, Y represents N when X represents N, Y

represents C-H

or a pharmaceutically acceptable salt or solvate thereof.

OH
F,C
R N
Y
/
\ J

* chiral centre

2. A compound of formula (1):

wherein
R represents a methyl or an ethyl group
X represents N, C-H or C-CH; when X represents C-H or C-CHs, Y represents N when X represents N, Y
represents C-H.
3. A compound as claimed in either claim 1 or 2 wherein R represents a methyl group.
4. A compound as claimed in either claim 1 or 2 wherein R represents an ethyl group.
5. A compound as claimed in any one of claims 1 to 4 wherein X represents a C-H group.

6. A compound as claimed in any one of claims 1 to 4 wherein X represents a C-CH3 group.

7. A compound as claimed in any one of claims 1 to 4 wherein X represents N.
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8. A compound as claimed in any one of claims 1 to 7 which is the diastereomer D1 of the compound of formula (I).

9.

10.

1.

12.

13.

14.

15.

16.

17.

A compound as claimed in any one of claims 1 to 7 which is the isomer D1E1 of the compound of formula (I).
A compound as claimed in any one of claims 1 to 7 which is the isomer D1 E2 of the compound of formula (l).
A compound as claimed in claim 1 or 2 which is:

1,1,1-Trffluoro-3-(I-methyl-1,2,3,4-tetrahydro-I-naphthalenyl)-2-[(5-quinolinylamino) methyl]-2-propanol, D1;
1,1,1-Trifluoro-3-[(2-methyl-5-quinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro- 1-naphthalenyl)methyl]-2-pro-
panol D1;

1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)  methyl]-2-propanol
D1;

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-isoquinolinylamino) methyl]-2-propanol D1;
3-(1-Ethyl-1,2,3,4-tetrahyd ro-1-naphthalenyl)-1,1,1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-pro-
panol D1;

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)- 1,1, 1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-pro-
panol D1E1;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluoro-2-[(5-quinolinylamino)methyl]-2-propanol D1; or

a pharmaceutically acceptable salt or solvate thereof.
A compound as claimed in claim 1 or 2 which is:

1,1,1-Trifluoro-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-quinolinylamino) methyl]-2-propanol
D1E1;
1,1,1-Trifluoro-3-[(2-methyl-5-quinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-pro-
panol D1 E1;

1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl) methyl]-2-propanol D1
E2;

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1, 1-trifluoro-2-[(5-isoquinolinylamino) methyl]-2-propanol D1
E2;

3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)- 1,1, 1-trifluoro-2-{[(2-methyl-5-quinolinyl) amino]methyl}-2-pro-
panol D1E1; or

a pharmaceutically acceptable salt or solvate thereof.

A compound as claimed in claim 1 or 2 which is:
1,1,1-Trifluoro-3-[(2-methyl-5-q uinolinyl)amino]-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-pro-
panol D1E1;
1,1,1-Trifluoro-3-(5-isoquinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)  methyl]-2-propanol
D1E2; or

a pharmaceutically acceptable salt or solvate thereof.

A compound as claimed in any one of claims 1 to 13, or a pharmaceutically acceptable salt or solvate thereof, for
use in human or veterinary medicine.

A compound as claimed in any one of claims 1 to 13, or a pharmaceutically acceptable salt or solvate thereof, for
use in the treatment of inflammatory and/or allergic conditions, such as rheumatoid arthritis, asthma, COPD, allergy
or rhinitis.

A compound as claimed in any one of claims 1 to 13, or a pharmaceutically acceptable salt or solvate thereof, for
use in the treatment of patients with skin disease such as eczema, psoriasis, allergic dermatitis, neurodermatitis,

pruritis and hypersensitivity reactions.

A pharmaceutical composition comprising a compound as claimed in any one of claims 1 to 13, or a pharmaceutically
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acceptable salt or solvate thereof, in admixture with one or more physiologically acceptable diluents or carriers.

18. Use of a compound as claimed in any one of claims 1 to 13, or a pharmaceutically acceptable salt or solvate thereof,
for the manufacture of a medicament for the treatment of patients with inflammatory and/or allergic conditions, such
as rheumatoid arthritis, asthma, allergy or rhinitis.

19. Use of a compound as claimed in any one of claims 1 to 13, or a pharmaceutically acceptable salt or solvate thereof,
for the manufacture of a medicament for the treatment of patients with skin disease such as eczema, psoriasis,
allergic dermatitis, neurodermatitis, pruritis and hypersensitivity reactions.

20. A pharmaceutical aerosol formulation comprising a compound of formula (I) as claimed in any one of claims 1 to
13, or a pharmaceutically acceptable salt or solvate thereof, and a fluorocarbon or hydrogen-containing chlorofluor-

ocarbon as propellant, optionally in combination with a surfactant and/or cosolvent.

21. Apharmaceutical formulation as claimed in claim 20 wherein the propellant is selected from 1,1,1,2-tetrafluoroethane,
1,1,1,2,3,3,3-heptafluoro-n-propane and mixtures thereof.

22. A combination comprising a compound as claimed in any one of claims 1 to 13, or a pharmaceutically acceptable
salt or solvate thereof, together with one or more other therapeutically active agents.

23. A combination according to claim 22 in which said therapeutically active agent is a B,-adrenoreceptor agonist.
24. A combination according to claim 22 in which said therapeutically active agent is a PDE4 inhibitor.

25. Aprocess forthe preparation of a compound of formula (I) as claimed inany one of claims 1to 13, ora pharmaceutically
acceptable salt or solvate thereof, comprising reaction of an epoxide of formula (I1):

O
F,C

R
("

wherein R represents a methyl or ethyl group
with a quinolinamine or isoquinolinamine of formula (l11):

H,N
(1)

N\

X

wherein X and Y are as defined above for compounds of formula (I).

26. A compound of formula (Il):
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o)
R
(n

wherein R represents a methyl or ethyl group.

27. A process for the preparation of a compound of formula (Il) as defined in claim 26 which comprises the reaction of

O
r [ CF,
(V)

wherein R represents a methyl or ethyl group, with a sulphur ylide.

O

a compound of formula (1V):

28. A compound of formula (IV):

wherein R represents a methyl or ethyl group.

29. A process for the preparation of a compound of formula (1V) as defined in claim 28 which comprises the oxidation

R CF,
V)

of a compound of formula (V):

wherein R represents a methyl or ethyl group.

30. A compound of formula (V):

33
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33.

34.

35.
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R CF,
V)

wherein R represents a methyl or ethyl group.

A process for the preparation of a compound of formula (V) as defined in claim 30 which comprises coupling of a

compound of formula (VI):
I
©i/\./[L ‘ VD
R

wherein R represents a methyl or ethyl group, with a trialkyl[1-trifluomethyl)ethenyt]stannane.

A process according to claim 31 wherein the trialkyl[1-trifluomethyl)ethenyl]stannane is tri-n-butyl[1-trifluomethyl)

ethenyl]stannane.
A
Q(A)L v
R

wherein R represents a methyl or ethyl group.

A compound of formula (VI):

A process for the preparation of a compound of formula (V1) as defined in claim 33 which comprises the reaction of

a compound of formula (VIII):
|
0
(vin)
R

wherein R represents a methyl or ethyl group with a suitable olefinating agent.

A process for the preparation of a compound of formula (1V) as defined in claim 28 which comprises the conversion
of a compound of formula (XI):
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(X1)

wherein R represents a methyl or ethyl group

using either (a) a single stage process comprising treatment with oxalyl or thionyl chloride followed by ftrifluoro-
acetylation in the presence of an organic base, or (b) a two stage process comprising the conversion of the acid
function into an ester, followed by treatment of the ester with a solution of trifluoromethane in the presence of a
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strong base.

36. A compound of formula (XII):

37. A process for the preparation of a compound of formula (XII) as defined in claim 36 which comprises the conjugate
addition of a nucleophile to the compound of formula (XIII):

NC

wherein R represents a methyl or ethyl group.

Patentanspriiche

1.

Eine Verbindung der Formel (1):

wobei

NC

CN

35

X1y

(X1

* chirales Zentrum
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R einen Methyl- oder einen Ethylrest bedeutet,
XN, C-H oder C-CHj bedeutet, wenn X C-H oder C-CHj bedeutet, Y N bedeutet, wenn X N bedeutet, Y C-H
bedeutet,

oder ein pharmazeutisch vertragliches Salz oder Solvat davon.

2. Eine Verbindung der Formel (1):

* chirales Zentrum

wobei

R einen Methyl- oder einen Ethylrest bedeutet,
XN, C-H oder C-CH3 bedeutet, wenn X C-H oder C-CH3 bedeutet, Y N bedeutet wenn X N bedeutet, Y C-H
bedeutet.

3. Eine Verbindung wie in entweder Anspruch 1 oder 2 beansprucht, wobei R einen Methylrest bedeutet.
4. Eine Verbindung wie in entweder Anspruch 1 oder 2 beansprucht, wobei R einen Ethylrest bedeutet.

5. Eine Verbindung wie in einem der Anspriiche 1 bis 4 beansprucht, wobei X einen C-H-Rest bedeutet.

6. Eine Verbindung wie in einem der Anspriiche 1 bis 4 beansprucht, wobei X einen C-CHj-Rest bedeutet.
7. Eine Verbindung wie in einem der Anspruiche 1 bis 4 beansprucht, wobei X N bedeutet.

8. Eine Verbindung wie in einem der Anspriiche 1 bis 7 beansprucht, welche das Diastereomer D1 der Verbindung
der Formel (1) ist.

9. Eine Verbindung wie in einem der Anspriiche 1 bis 7 beansprucht, welche das Isomer D1E1 der Verbindung der
Formel (1) ist.

10. Eine Verbindung wie in einem der Anspriiche 1 bis 7 beansprucht, welche das Isomer D1E2 der Verbindung der
Formel (1) ist.

11. Eine Verbindung wie in Anspruch 1 oder 2 beansprucht, namlich:

1,1,1-Trifluor-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-chinolinylamino)-methyl]-2-propanol D1;
1,1,1-Trifluor-3-[(2-methyl-5-chinolinyl)amino]-2-[(1-methyl- 1,2,3,4-tetrahydro- 1-naphthalenyl) methyl]-2- pro-
panol D1;
1,1,1-Trifluor-3-(5-isochinolinylamino)-2-[(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)methyl]-2-propanol D1;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluor-2-[(5-isochinolinylamino)-methyl]-2-propanol D1;
3-(1-Ethyl-1,2,3,4-tetrahydro- 1-naphthalenyl)- 1,1,1-trifluor-2-{[ (2- methyl- 5- chinolinyl)-amino] methyl}- 2- pro-
panol D1;

3-(1-Ethyl-1,2,3,4-tetrahydro- 1-naphthalenyl)- 1,1, 1-trifluor-2- {[ (2- methyl- 5- chinolinyl)-amino] methyl}- 2- pro-
panol D1E1;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluor-2-[(5-chinolinylamino)-methyl]-2-propanol D1; oder
ein pharmazeutisch vertragliches Salz oder Solvat davon.
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Eine Verbindung wie in Anspruch 1 oder 2 beansprucht, ndmlich:

1,1,1-Trifluor-3-(1-methyl-1,2,3,4-tetrahydro-1-naphthalenyl)-2-[(5-chinolinylamino)-methyl]-2-propanol D1E1;
1,1,1-Trifluor-3-[(2-methyl-5-chinolinyl)amino]-2-[(1-methyl- 1,2,3,4-tetrahydro- 1-naphthalenyl) methyl]-2- pro-
panol D1E1;

1,1,1- Trifluor- 3-(5- isochinolinylamino)- 2-[(1- methyl- 1,2,3,4- tetrahydro- 1- naphthalenyl)-methyl]- 2- propanol
D1E2;
3-(1-Ethyl-1,2,3,4-tetrahydro-1-naphthalenyl)-1,1,1-trifluor-2-[(5-isochinolinylamino)-methyl]-2-propanol D1E2;
3-(1-Ethyl-1,2,3,4-tetrahydro- 1-naphthalenyl)- 1,1, 1-trifluor-2- {[ (2- methyl- 5- chinolinyl)-amino] methyl}- 2-pro-
panol D1E1; oder

ein pharmazeutisch vertragliches Salz oder Solvat davon.

Eine Verbindung wie in Anspruch 1 oder 2 beansprucht, ndmlich:

1,1,1-Trifluor-3-[(2-methyl-5-chinolinyl)amino]-2-[(1-methyl- 1,2,3,4-tetrahydro- 1-naphthalenyl) methyl]-2- pro-
panol D1E1;

1,1,1- Trifluor- 3-(5- isochinolinylamino)- 2-[(1- methyl- 1,2,3,4- tetrahydro- 1- naphthalenyl)-methyl]- 2- propanol
D1E2; oder

ein pharmazeutisch vertragliches Salz oder Solvat davon.

Eine Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder ein pharmazeutisch vertragliches Salz oder
Solvat davon zur Verwendung in der Humanoder Tiermedizin.

Eine Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder ein pharmazeutisch vertragliches Salz oder
Solvat davon zur Verwendung bei der Behandlung entziindlicher und/oder allergischer Zustande, wie rheumatoider
Arthritis, Asthma, COPD, Allergie oder Rhinitis.

Eine Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder ein pharmazeutisch vertragliches Salz oder
Solvat davon zur Verwendung bei der Behandlung von Patienten mit Hautkrankheit, wie Ekzem, Schuppenflechte,
allergischer Dermatitis, Neurodermatitis, Juckreiz und Hypersensibilitdtsreaktionen.

Ein Arzneimittel, umfassend eine Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder ein pharma-
zeutisch vertragliches Salz oder Solvat davon in Mischung mit einem oder mehreren physiologisch vertraglichen
Verdiinnungsmitteln oder Tragern.

Verwendung einer Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder eines pharmazeutisch ver-
traglichen Salzes oder Solvats davon zur Herstellung eines Medikaments zur Behandlung von Patienten mit ent-
zundlichen und/oder allergischen Zustanden, wie rheumatoider Arthritis, Asthma, Allergie oder Rhinitis.

Verwendung einer Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder eines pharmazeutisch ver-
traglichen Salzes oder Solvats davon zur Herstellung eines Medikaments zur Behandlung von Patienten mit Haut-
krankheit, wie Ekzem, Schuppenflechte, allergischer Dermatitis, Neurodermatitis, Juckreiz und Hypersensibilitats-
reaktionen.

Eine pharmazeutische Aerosolformulierung, umfassend eine Verbindung der Formel (I) wie in einem der Anspriiche
1 bis 13 beansprucht oder ein pharmazeutisch vertragliches Salz oder Solvat davon und einen Fluorkohlenstoff
oder Wasserstoff enthaltenden Fluorchlorkohlenwasserstoff als Treibmittel, gegebenenfalls in Kombination mit ei-
nem grenzflachenaktiven Mittel und/oder Colésungsmittel.

Eine pharmazeutische Formulierung wie in Anspruch 20 beansprucht, wobei das Treibmittel aus 1,1,1,2-Tetrafluo-
rethan, 1,1,1,2,3,3,3-Heptafluor-n-propan und Gemischen davon ausgewahlt ist.

Eine Kombination, umfassend eine Verbindung wie in einem der Anspriiche 1 bis 13 beansprucht oder ein phar-
mazeutisch vertragliches Salz oder Solvat davon zusammen mit einem oder mehreren anderen therapeutischen

Wirkstoffen.

Eine Kombination nach Anspruch 22, wobei der therapeutische Wirkstoff ein $,-Adrenorezeptoragonist ist.
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24. Eine Kombination nach Anspruch 22, wobei der therapeutische Wirkstoff ein PDE4-Inhibitor ist.

25. Ein Verfahren zur Herstellung einer Verbindung der Formel () wie in einem der Anspriiche 1 bis 13 beansprucht
oder eines pharmazeutisch vertraglichen Salzes oder Solvats davon, umfassend Umsetzen eines Epoxids der
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Formel (II):

wobei R einen Methyl- oder Ethylrest bedeutet,

mit einem Chinolinamin oder Isochinolinamin der Formel (l11):

i

wobei X und Y wie vorstehend fiir Verbindungen der Formel (I) definiert sind.

26. Eine Verbindung der Formel (Il):

wobei R einen Methyl- oder Ethylrest bedeutet.

27. Ein Verfahren zur Herstellung einer Verbindung der Formel (ll) wie in Anspruch 26 definiert, welches das Umsetzen

einer Verbindung der Formel (1V):

38
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wobei R einen Methyl- oder Ethylrest bedeutet, mit einem Schwefelylid umfasst.

28. Eine Verbindung der Formel (1V):

)

wobei R einen Methyl- oder Ethylrest bedeutet.

29. Ein Verfahren zur Herstellung einer Verbindung der Formel (IV) wie in Anspruch 28 definiert, welches das Oxidieren
einer Verbindung der Formel (V):

v

wobei R einen Methyl- oder Ethylrest bedeutet, umfasst.

30. Eine Verbindung der Formel (V):

(v

wobei R einen Methyl- oder Ethylrest bedeutet.

31. Ein Verfahren zur Herstellung einer Verbindung der Formel (V) wie in Anspruch 30 definiert, welches Kuppeln einer
Verbindung der Formel (VI):

VI

wobei R einen Methyl- oder Ethylrest bedeutet, mit einem Trialkyl-[1-(trifluormethyl) ethenyl]stannan umfasst.

32. Ein Verfahren nach Anspruch 31, wobei das Trialkyl-[1-(trifluormethyl)ethenyl]stannan Tri-n-butyl-[1-(trifluormethyl)
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ethenyl]stannan ist.

33. Eine Verbindung der Formel (VI):

i)

wobei R einen Methyl- oder Ethylrest bedeutet.

34. Ein Verfahren zur Herstellung einer Verbindung der Formel (VI) wie in Anspruch 33 definiert, welches das Umsetzen
einer Verbindung der Formel (VIII):

{vin

wobei R einen Methyl- oder Ethylrest bedeutet, mit einem geeigneten Olefinisierungsmittel umfasst.

35. EinVerfahren zur Herstellung einer Verbindung der Formel (IV) wie in Anspruch 28 definiert, welches das Umwandeln
einer Verbindung der Formel (XI):

(1)

wobei R einen Methyl- oder Ethylrest bedeutet,

unter Verwendung entweder (a) eines einstufigen Verfahrens, umfassend Behandeln mit Oxalyl- oder Thionylchlorid,
gefolgt von Trifluoracetylierung in der Gegenwart einer organischen Base, oder (b) eines zweistufigen Verfahrens,
umfassend das Umwandeln der Saurefunktion in einen Ester, gefolgt von Behandeln des Esters mit einer Losung
von Trifluormethan in der Gegenwart einer starken Base, umfasst.

36. Eine Verbindung der Formel (XII):

(il

wobei R einen Methyl- oder Ethylrest bedeutet.

37. Ein Verfahren zur Herstellung einer Verbindung der Formel (XIl) wie in Anspruch 36 definiert, welches die Konju-
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gataddition eines Nukleophils zu der Verbindung der Formel (XIII) umfasst:

el

Revendications

Composé de formule (1) :

* centre chiral
dans laquelle

R représente un groupe méthyle ou éthyle
Xreprésente N, un groupe C-H ou C-CH5 lorsque X représente un groupe C-H ou C-CHjs, Y représente N,

lorsque X représente N, Y représente un groupe C-H ou un de ses sels ou produits de solvatation pharmaceutique-
ment acceptables.

Composé de formule (1) :

* centre chiral

dans laquelle

R représente un groupe méthyle ou éthyle
X représente N, un groupe C-H ou C-CH4 lorsque X représente un groupe C-H ou C-CHs, Y représente N,

lorsque X représente N, Y représente un groupe C-H.
Composé suivant la revendication 1 ou 2, dans lequel R représente un groupe méthyle.

Composé suivant la revendication 1 ou 2, dans lequel R représente un groupe éthyle.
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Composé suivant 'une quelconque des revendications 1 a 4, dans lequel X représente un groupe C-H.

Composeé suivant I'une quelconque des revendications 1 & 4, dans lequel X représente un groupe C-CHs.

Composé suivant 'une quelconque des revendications 1 a 4, dans lequel X représente N.

Composé suivant 'une quelconque des revendications 1 a7, qui est le diastéréoisomére D1 du composé de formule

(.

Composé suivant 'une quelconque des revendications 1 a 7, qui est I'isomére D1E1 du composé de formule (1).

Composé suivant 'une quelconque des revendications 1 a 7, qui est 'isomere D1E2 du composé de formule (I).

Composé suivant la revendication 1 ou 2, qui est :

le 1,1,1-trifluoro-3-(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)-2-[(5-quinolinylamino)méthyl]-2-propanol D1 ;
le  1,1,1-trifluoro-3-[(2-méthyl-5-quinolinyl)amino]-2-[(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)méthyl]-2-
propanol D1 ;

le  1,1,1-trifluoro-3-(5-isoquinolinylamino)-2-[(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)méthyl]-2-propanol
D1;

le 3-(1-éthyl-1,2,3,4-tétrahydro-1-naphtalényl)-1,1,1-trifluoro-2-[(5-isoquinolinylamino)méthyl]-2-propanol D1 ;
le 3-(1-éthyl-1,2,3,4-tétrahydro-1-naphtalényl)-1,1,1-trifluoro-2-{[(2-méthyl-5-quinolinyl)amino]méthyl}-2-
propanol D1 ;

le 3-(1-éthyl-1,2,3,4-tétrahydro-1-naphtalényl)-1,1,1-trifluoro-2-{[ (2-méthyl-5-quinolinyl)amino]méthyl}-2-
propanol D1E1 ;

le 3-(1-éthyl-1,2,3,4-tétrahydro-1-naphtalényl)-1,1,1-trifluoro-2-[(5-quinolinylamino)méthyl]-2-propanol D1 ; ou
un de ses sels ou produits de solvatation pharmaceutiquement acceptables.

12. Composé suivant la revendication 1 ou 2, qui est :

13.

14.

15.

16.

le 1,1,1-trifluoro-3-(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)-2-[(5-quinolinylamino)méthyl]-2-propanol
D1E1;

le  1,1,1-trifluoro-3-[(2-méthyl-5-quinolinyl)amino]-2-[(1-méthyl-1,2,3,4-tétrahydro- 1-naphtalényl)méthyl]-2-
propanol D1E1 ;

le 1,1,1-trifluoro-3-(5-isoquinolinylamino)-2-[(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)méthyl]-2-propanol
D1EZ2;

le 3-(1-éthyl-1,2,3,4-tétrahydro-1-naphtalényl)-1,1,1-trifluoro-2-[(5-isoquinolinylamino)méthyl]-2-propanol
D1E2;

le 3-(1-éthyl-1,2,3,4-tétrahydro-1-naphtalényl)-1,1,1-trifluoro-2-{[(2-méthyl-5-quinolinyl)amino]méthyl}-2-
propanol D1E1 ; ou

un de ses sels ou produits de solvatation pharmaceutiquement acceptables.

Composé suivant la revendication 1 ou 2, qui est :

le 1,1,1-trifluoro-3-[(2-méthyl-5-quinolinyl)amino]-2-[(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)méthyl]-2-
propanol D1E1 ;

le  1,1,1-trifluoro-3-(5-isoquinolinylamino)-2-[(1-méthyl-1,2,3,4-tétrahydro-1-naphtalényl)méthyl]-2-propanol
D1E2 ; ou

un de ses sels ou produits de solvatation pharmaceutiquement acceptables.

Composé suivant I'une quelconque des revendications 1 a 13 ou un de ses sels ou produits de solvatation phar-
maceutiquement acceptables, pour une utilisation en médecine humaine ou vétérinaire.

Composé suivant I'une quelconque des revendications 1 a 13 ou un de ses sels ou produits de solvatation phar-
maceutiquement acceptables, pour une utilisation dans le traitement d’états inflammatoires et/ou allergiques, tels
que la polyarthrite rhumatoide, 'asthme, la maladie pulmonaire obstructive chronique (COPD), I'allergie ou la rhinite.

Composé suivant I'une quelconque des revendications 1 a 13 ou un de ses sels ou produits de solvatation phar-
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maceutiquement acceptables, pour une utilisation dans le traitement de patients présentant une maladie cutanée
telle que 'eczéma, le psoriasis, la dermatite allergique, la neurodermatite, le prurit et des réactions d’hypersensibilité.

Composition pharmaceutique comprenant un composé suivant 'une quelconque des revendications 1 & 13 ou un
de ses sels ou produits de solvatation pharmaceutiquement acceptables, en mélange avec un ou plusieurs diluants
ou supports physiologiquement acceptables.

Utilisation d’'un composé suivant 'une quelconque des revendications 1 a 13 ou d’'un de ses sels ou produits de
solvatation pharmaceutiquement acceptables, pour la production d’'un médicament pour le traitement de patients
présentant des états inflammatoires et/ou allergiques, tels que la polyarthrite rhumatoide, I'asthme, I'allergie ou la
rhinite.

Utilisation d’un composé suivant 'une quelconque des revendications 1 a 13 ou d’'un de ses sels ou produits de
solvatation pharmaceutiquement acceptables, pour la production d’'un médicament pour le traitement de patients
présentant une maladie cutanée telle que I'eczéma, le psoriasis, la dermatite allergique, la neurodermatite, le prurit
et des réactions d’hypersensibilité.

Formulation pharmaceutique en aérosol comprenant un composé de formule (I) suivant 'une quelconque des
revendications 1 a 13 ou un de ses sels ou produits de solvatation pharmaceutiquement acceptables, et un composé
fluorocarboné ou composé chlorofluorocarboné contenant de I'hydrogéne comme agent propulseur, éventuellement
en association avec un agent tensioactif et/ou un cosolvant.

Formulation pharmaceutique suivant la revendication 20, dans laquelle I'agent propulseur est choisi entre le 1,1,1,2-
tétrafluoréthane, le 1,1,1,2,3,3-heptafluoro-n-propane et leurs mélanges.

Association comprenant un composé suivant 'une quelconque des revendications 1 a 13 ou un de ses sels ou
produits de solvatation pharmaceutiquement acceptables, conjointement avec un ou plusieurs autres agents thé-
rapeutiquement actifs.

Association suivant la revendication 22, dans laquelle ledit agent thérapeutiquement actif est un agoniste des
adrénorécepteurs f3,.

Association suivant la revendication 22, dans laquelle ledit agent thérapeutiquement actif est un inhibiteur de PDE4.
Procédé pour la préparation d’'un composé de formule (I) suivant I'une quelconque des revendications 1 a 13 ou

d’un de ses sels ou produits de solvatation pharmaceutiquement acceptables, comprenant la réaction d’'un époxyde
de formule (Il) :
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dans laquelle X et Y répondent aux définitions précitées pour le composés de formule (I).

26. Composé de formule (Il) :

5
10 ik
15 dans laquelle R représente un groupe méthyle ou éthyle
27. Procédé pour la préparation d’'un composé de formule (II) répondant a la définition figurant dans la revendication
26, qui comprend la réaction d’'un composé de formule (1V) :
20
25 (v}
30 dans laquelle R représente un groupe méthyle ou éthyle, avec un ylure de soufre.
28. Composé de formule (1V) :
35
)
40
dans laquelle R représente un groupe méthyle ou éthyle.
45
29. Procédé pour la préparation d’'un composé de formule (IV) répondant a la définition figurant dans la revendication
28, qui comprend I'oxydation d’'un composé de formule (V) :
50
v
55

dans laquelle R représente un groupe méthyle ou éthyle.
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Composé de formule (V) :

V)

dans laquelle R représente un groupe méthyle ou éthyle.

Procédé pour la préparation d’'un composé de formule (V) répondant a la définition figurant dans la revendication
30, qui comprend le couplage d’'un composé de formule (VI) :

v

ﬁ i
dans laquelle R représente un groupe méthyle ou éthyle, avec un trialkyl[(1-trifluorométhyl)éthényl]stannane.

Procédé suivant la revendication 31, dans lequel le trialkyl[(1-trifluorométhyl)éthényl]stannane est le tri-n-butyl[(1-
trifluoromeéthyl)éthényl]stannane.

Composé de formule (V1) :

1)

dans laquelle R représente un groupe méthyle ou éthyle.

Procédé pour la préparation d’'un composé de formule (V1) répondant a la définition figurant dans la revendication
33, qui comprend la réaction d’'un composé de formule (VIII) :

I

TR
dans laquelle R représente un groupe méthyle ou éthyle avec un agent d’oléfination convenable.

Procédé pour la préparation d’'un composé de formule (IV) répondant a la définition figurant dans la revendication
28, qui comprend la conversion d’'un composé de formule (XI) :
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(%1}

dans laquelle R représente un groupe méthyle ou éthyle en utilisant soit (a) un procédé en une seule étape com-
prenant un traitement avec du chlorure d’oxalyle ou de thionyle suivi d’une trifluoro-acétylation en présence d’une
base organique, soit (b) un procédé en deux étapes comprenant la conversion de la fonction acide en un ester,
suivie d’'un traitement de I'ester avec une solution de trifluorométhane en présence d’une base forte.

36. Composé de formule (XII) :

{2

dans laquelle R représente un groupe méthyle ou éthyle.

37. Procédeé pour la préparation d’'un composé de formule (XII) répondant a la définition figurant dans la revendication
36, qui comprend I'addition conjuguée d’un agent nucléophile au composé de formule (XII) :

Xl
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