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Asthma is a chronic disease of the bronchial airways. It is believed that at least 300
million people are affected by asthma worldwide. The symptoms of asthma are caused by
10 the inflammation and reversible constriction of airways and range from wheezing to

breathlessness to life-threatening asthma attacks.

The prevalence of asthma is believed to have doubled in the last 30 years. Examples of the
economic impact of the disease inc'lud‘e absenteeism from school or work and an increasing
reliance on the health system. Although asthma affects people of all ages and ethnicities, it
15 is considered to be the most common chronic disease suffered by children. In the year
2000 it was estimated that over 5.3 million children under the age of 18 suffered from
asthma in the United States alone and the rate of asthma in children under the age of 5 had
increased by 160% in the preceding 15 years. There is no present reason to expect that this

trend will abate in the future and numerous trials for treatment are in progress.

20 The underlying mechanisms of the pathogenesis of asthma, though extensively
investigated, are complex and not well understood. Airway inflammation, airway
hyperresponsiveness and airway remodelling may be considered to be the general
underlying pathogenic features of asthma. More specific pathogenic features of asthma are

" currently understood to include the following: production of IgE, airway smooth muscle

25 (ASM) and goblet cell hypertrophy/hyperplasia, mucus hypersecretion, eosinophil,
neutrophil and mononuclear cell infiltration into the submucosal layer of airways, mast cell
and macrophage activation, sloughing of airway epithelial cells and the release of a range

of mediators from Th2 cells and activated inflammatory cells that damage the mucosal
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(Fanta, C. Has prednisone and methylprednisolone) which are reserved for the treatment of severe
asthmatic episodes due to serious side elfects. Inhaled corticosteroids may be combined
15 with long acting B-adrenergic receptor agonists or short acting -adrenergic receptor
agonists. . Omalizumab, an anti-IgE monoclonal antibody, may be administered
subcutaneously in cases where inhaled corticosteroids, long-acting B-adrenergic receptor
agonists and leukotriene modifiers are ineffective or must be avoided due to adverse

effects. However, omalizumab is a comparatively costly course of treatment (Fanta, C.H.,

20 New Eng. J. Med (2009) 360(10):1002-1014).

Furthermore, the mode of delivery of these asthmatic medications is important, and inhaled

or aerosol delivery of corticosteroids. for example, is preferred as it maximizes the local

effects of the drug in the lungs and minimizes systemic side effects when compared with

oral therapy (Takizawa, H., Recent Patents on Inflammation & Allergy Drug Discovery
25 (2009) 3(3):232-239 and Fanta, C.H., New Eng. J. Med (2009) 360(10):1002-1014).

However the response to asthmatic medications is variable amongst sufferers. It is
believed that one or more of these classes of medications is of no therapeutic benefit in up
to 50% of asthmatics. Serious adverse effects have also been associated with various
asthma medications (Duan, Q.L. and Tantisita, K.G., Current Pharmaceutical Design

30 (2009) 15(32):3742-3753).
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A number of respiratory viral infections have‘ been studied with respect to asthma. A
20 number of important factors have been postulated as being released by the epithelium in
the case of viral infection and include: cytokines (interferons (IFN-a, IFN-B, IFN-A),
interleukins (IL-1b, IL-6, 1L-8, 1L-10, IL-11, IL-16) and tumour necrosis factor (INF-a));
chemokines (IL-8, monocyte chemoattractant proteins (MCP-1, MCP-4), macrophage
inhibitory proteins (MIP-1a, MIP-3a, regulated on activation normal T cell expressed and

secreted (RANTES) and eotaxins (1, 2. epithelial neutrophil-activating peptide-78 (ENA-
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78), TFN-y inducible protein-10 (IP-10)); major histocompatibility (MHC) molecules
(cellular adhesion molecules (MHC 1, MHC II)); adhesion molecules (ICAM-1, VCAM-1,
Ep-CAM); integrins (a1-6, 8, 9); pattern recognition receptors (toll-like receptors (b1, 4-6,
8. TLRs 1-10)); lipid mediators (prostaglandins (CD14, PGE;, PGFy). leukotrienes
30 (thromboxane B, LTB4, LTCs, LTDs, LTE4)); growth factors (epidermal GF, platelet
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Among the number of respiratory viral infections that have been studied with respect to
asthma is rhinoviral infection or human rhinovirus (HRV). HRYV is considered to be the
10 causative agent in an estimated 30 - 35 % of episodes of the common cold and it is
estimated that one billion episodes of the common cold occur annually in the United States
alone. However to datc there are no approved therapies for the trcatment of rhinovirus
infection.  Two potential MRV candidates, namely inhaled pirodavir and oral pleconaril
have not progressed in the clinic due to lack of demonstrated benetit and US Food and
15 Drug Administration (FDA) safety concems‘(Rohde, G., Infectious Disorders - Drug
Targets (2009) 9:126-132). As recently published in W(02010/009288, it was stated that
"pleconaril administered orally did not have an effect on asthma exacerbation”. Clinical
trials have been conducted to aésess the effect of pleconaril nasal spray in asthmatics,
however at present the results of this trial have not been released (see the US government
20 Clinical - Trial Identifier No NCT/00394914 at
http://www.clinicaltrials.gov/ct2/show/NCT00394914/).

Asthma sufferers are therefore at gréat risk of severe asthmatic episodes triggered by
events such as the common cold. COPD sufferers are also vulnerable to the effects of
HRV infection. Accordingly, there remains an ongoing need for efficacious medicaments

25  to alleviate, prevent or reduce the symptoms or exacerbations of asthma and COPD.
SUMMARY OF THE INVENTION

It has now been discovered that a particular compound which is effective against HRV is
useful in the treatment, alleviation, prevention or reduction of the symptoms or

exacerbations of asthma or COPD.
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In a further aspect there is provided 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-
20 4-yl]-ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt thereof for use in
the reduction of the incidence ol exacerbations or the prevention of exacerbations of

asthma.

In one aspect there is provided a method for treating or alleviating symptoms of COPD
comprising  administering 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-
25 ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt thereof to a subject in

need thereof.

In another aspect there is provided the use of 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-

piperidin-4-yl}-ethoxy}-benzo[d}isoxazole or a pharmaceutically acceptable salt thereof in
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In a further aspect there is provided 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-
4-yl]-ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt thereof for use in
IS the reduction of the incidence of exacerbations or the prevention of exacerbations of

COPD..

In one embodiment the asthma or COPD sufferer has a HRV infection or is at risk of HRV

infection.

In another embodiment the administration is oral administration, nasal administration,
20 inhalation. insufflation or intraveneous administration. Oral administration is particularly
preferred. In a further embodiment the oral administration is oral enteral administration.
In still another embodiment the orally administered 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-
3-yD)-piperidin-4-yl]-ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt
thereof is in a solid form or a liquid form. In vet a further embodiment the solid form is a

25 tablet or capsule.

In another embodiment the 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-
ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt thereof is administered in

a dosage amount of from 1 mg to 800 mg per day.
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anot her enbodi nent the administration is oral admnistration, nasal

adm nistration, 20 inhalation. insufflation or intraveneous adm nistration.
Oral administration is particularly preferred. In a further enbodi mnent the
oral admnistration is oral enteral admhistration. -In still another
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admi ni st }ér e@‘@é%"%&f fﬂwg&?orn{hq ?‘gﬁéeso aw“%gcg‘g%og’ﬂl‘?aé cBmhh |eth§1§ {on with
at |east ong- [als(t6h1mhyﬂmjmdazm6ryl) ﬁnpd:mmmﬁal]a@b@(yt} -tehmso [ § ]m@emdla)n proovi des a
phar maceut i conbi nati on sin

1241- ( 6- rretIﬁWm?ﬁ?P iR} %laﬁcegtﬁgnﬁb} Eﬁo?ﬁ‘?%atieaytl%eéflmy’?edkfé“%‘b[d] i soxazol e Or
a pharmaceutically acceptable salt thereof and at | east one asthma
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FIGURE 2: Bar chart showing preliminary results (n=1) for 3-Ethoxy-6-{2-[1-(6-methyi-
pyridazin-3-yl)-piperidin-4-yl]-ethoxy } -benzo[d}isoxazole free base in Human cell-derived
15 tissue culture model for epithelial tissue of the human respiratory tract (EpiAirway ™

system) for tissue derived from normal donors, asthmatic donors and COPD donors.

DETAILED DESCRIPTION OF THE INVENTION

3-Ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy } -benzo[d]isoxazole is
discloscd in WO02/50045 (the entire contents of which is incorporated herein by

20 reference) and has the following structure:

3-Ethoxy-6-{2-[1 -(6-methyl-pyridazin-3-y])-piperidin-4-yl]-ethbxy} -benzo[d]isoxazole
has been shown to possess anti-HRV activity in vitro (ICso 0.001pg/ml with respect to

HRYV strain 2 and [Csg 0.005ug/ml with respect of HRV strain 14).
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3- Et hoxy-6-{241- (6- et hyl - pyri dazi n-3-y1) - pi peri di n-4-yli-ethoxy;
-benzo[d] i soxazol e is disclosed in WO02/50045 (the entire contents of which
is incorporated herein by 20 reference)-8&nd has the follow ng structure:

3- Et hoxy-6-{241 - (6-nethyl -pyridazin-3-yl)-piperidin-4-y1l | -ethoxy

- benzo[ d] i soxazol e has been shown to possess anti-HRV activity in vitro
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(>18 years of age) or a child (<18 years of age). In

The asthma sufferer may be an adult (>18 years of age) or a child (<18 years of age). In

the case of a child asthma sufterer the asthma is typically referred to as paediatric asthma.
10 The sufferer may be a mild, moderate or severe asthmatic (as assessed using the Global

Initiative for Asthma “GINA” guidelines).

Due to the complex nature of respiratory conditions and diseases. such as asthma and
COPD. there is an ongoing need for effective treatment and management slralegies.
Alternative strategies are therefore envisaged to complement the therapeutically active
15 agents (and medicaments) currently prescribed to manage or prevent the symptoms in
sufferers of respiratory conditions and diseases such as asthma sufferers (particularly

children) and COPD sufferers.

One such strategy may invblve 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-y|)-piperidin-4-
yl]-ethoxy }-benzo[d]isoxazole or a pharmaceutically acceptable salt thereof being
20 administered in combination with at least one asthma medication. In such a combination,
the mode of administration may involve administering the 3-ethoxy-6-{2-[1-(6-methyl-
pyridazin-3-yl)-piperidin-4-yl])-cthoxy j -benzo[d]isoxazole - or pharmaceutically
acceptable salt thereof and the at least onc asthma medication separately, simultaneously or
sequentially in the same or separate dosage forms by the same or different administration

25 routes.

Accordingly, an embodiment provides for administration of 3-ethoxy-6-{2-{1-(6-methyl-
pyridazin-3-yl)-piperidin-4-yl]-ethoxy}-benzo[d]isoxazole ~ or a  pharmaceutically

acceptable salt thereof in combination with at least one asthma medication.

In a further aspect there is also provided a pharmaceutical combination comprising 3-
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a phar mggeu;jaah.y iAGRRIPIRRIGsB@iddVasich di | B8MdastHe, CRIdebdide, trimcinolone,
flunisolide, beclomethasone, mometasone and ciclesonide); and oral/intravenous

corticosteroids (such as prednisonc and methylprednisolone).  Bronchodilators and

corticosteroids arc particularly preferred.

In some embodiments the pharmaceutical combination is a pharmaceutical composition
15 wherein the 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yi]-ethoxy} -
benzo|d]isoxazole or a pharmaceutically acceptable salt thereof and the at least one
asthmatic agent are in admixture. Typically the pharmaceutical composition also

comprises a pharmaceutically-acceptable adjuvant, diluent or carrier.

In other embodiments the pharmaceutical combination is provided as a kit of parts of 3-

20 elhoxy-é-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-cthoxy}-bcnzo[d]isoxazole or
pharmaceutically acceptéble salt thereof and the other asthmatic agent. In these

~ embodiments cach component of the kit ol parts is provided in a form that is suilable for
adminlistration in conjunction with the other component. In this respect the two
components in the kit of parts may be: (i) provided as separate formulations (i. e.

25 independently of one another), which are subsequently brought together for use in
conjunction with each other in combination therapy; or (i) packaged and presented
together as separate components of a combination pack for use in conjunction with each
other in combination therapy. Typically each component of such a pharmaceutical

combination also comprises a pharmaceutically-acceptable adjuvant, diluent or carrier.



5 Exanpl es of asthma nedications include theophylline, anticholinergics
(such as ipratropiun), short-acting selective 132-adrenergic receptor

agoni st s weuety@sssgeval but erol, pirbuterol and al but er olpcalaaoimowssas

sal butanol ), inhaled | ong-acting 132-adrenergic receptor agonists (LABA)
(such as salneterol and fornoterol), leukotriene nodifiers or letikotriene
receptor antagoni sts (LTRA; such as nontel ukast. pranlukast, zafirl ukast
and 10 zileuton); inhaled corticosteroids (such as fluticasone,
budesoni de, trintinolone, flunisolide, -h&cl onet hasone, nonetasone and
ciclesonide); and oral/intravenous corticosteroids (such as predni sone and
nmet hyl predni sol one). Bronchodil ators and corticostcroids arc particularly
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inhalation or insufflation. Liquids and powders arc generally prcferred for intranasal
administration. In some embodiments the composition is suitable for oral administration.
Oral compositions or formulations are particularly preferred and may be in a liquid or a
20  solid form. Examples of such forms include tablets, capsules, suspensions, emulsions and

syrups. Solid forms such as tables and capsules are particularly preferred.

Suitable solid form preparations may also include those which are intended to be

converted, shortly before use, to liquid form preparations for oral administration.

3-Ethoxy-6-{2-[ 1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy} -benzo[d]isoxazole or

N
wn

a pharmaceutically acceptable salt thereof, may be formulated together with one or more

pharmaceutically acceptable carriers, diluents and/or excipients.

Carriers and/or diluents include anyv and all solvents (including where used to form a
solvate such as a hydrate), dispersion media, coatings, antibacterial and antifungal agents,

isotonic and absorption delaying agents and the like. The use of such media and agents for
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benzo[d]lsoxazole or a pharmaceutically acceptable salt thereof with encapsulating
25 material as carrier, thereby providing a capsule in which the active component, with or
- without carriers, is surrounded by a carrier. In the form of a dry powder the preparation
may be, for example, a mix of the compound in a suitable powder base such as glucose,
lactose. starch, starch derivatives such as hydroxypropylmethyl cellulose and

polyvinylpyrrolidone (PVP). Lactose is a preferred powder base. The powdered

30 compound or composition may be presented in a unit dose form. In powders, the carrier is



15 use can be prepared by dissol ving
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3- et hoxy- 6- {21 'rén(?érgpgpéfl di %ﬁ&ﬂ&h%ﬁ%{ ¥de) - RhPGhit HoBacd-h -8k XY packaged
benzo[ dl i soxazol e or plllﬁar ceutically acceptable salt thereof and in such
form may be pesppladyedthaspaskige dontaginth disreteabbatigen of firdpaedoe gpeiulregables.

| i quids such as solutions, .10 suspensions,., e ions,. el XiFS,.,.0f ul es
filled withCpREes R PORHSTS f”o}“a%r"él“mlﬁ’%%‘al?b“ A EFél‘l Rl 6?53‘5‘6%62% be gl o8RE
rectal agymi MibHd, r@the@Nolozénge tikelf foprimeaf bstier ipreopriate ctrabyireofsmiyudfi ees fnor
parenteral  (including subcutaneous) use. The wunit doa}:flgg f arm can b‘?th%
packaged pr @pelaaed BRN- (SHeh PRt RAGE® COME ANICAY L Yerbt ‘qtlfé(f‘f IV PREUTS P
preparation a?t%k%hin%?edteﬂplc&mens%@d@é Wi@SthansteRRAORNIS dRapéi ahge @ barppliyes. The
unit dosage form can also be a capsule, 15 table, cachet, or |ozenge itself
or it can béotthdadppropriseg OnutbepObmitigrrmst ot paYe nEredispkBYetPSFYT RM™MSuch
unit dosage for QL3 hia ER65diMEnQRUNELBLy-Ehe-(Res ve

i ngredi ent &8 Cn’éegrr%g ngacelvv\ngt%ﬁﬂtdﬁ%\éf 2‘#@%2}3% alél y dosage range 0 Jge ['W

enpl oyed20 Faridthlglvtidasn-8 9t mparidirg4-91)dethaxy 1-08070fd lisbkagolemsr of pharmiagaatically

i ngredi ent per dosage form.prpvide representativ j dal N
sone enbodi ﬁéﬁ;ﬂpga%fe}pgﬁgheéqo%%;fngm{sgief)Eg_d%%e Aot qutm 8320800 P del,

net hyl - pyri dagh im3y %00@%F@rda9|j fiorf- yhl] to @D bvax - e 2ok db Rebx@paldey or fram
pharmaceutically acceptable salt thereof is adm ni ‘stlered,‘i‘n a do ql(r:”aura]rmunt
of from | ng e 8OOAHL perdayayf he Ap34s rw=f18>‘66@%5mé%"8&8}3‘“1‘%”8%0??23 'd“"4oony
per day, | ”Qohq?og&ioggthgq vél@¥n OF afghammdcBBtichBy %%Eﬁb@@altdﬁ)ﬁ- cohlyubd sage:
forms may conprise, as the active conponent, either a conpound of the

i nvent i o2S orineenpbar Fhc emeunt af btivacempewnsl e thesanentieally pselyherspngitiss $108ld s

i nvention. The i k her apeuti cal |y usef ul

conposi t i on:sli)es‘sﬁohcfegpﬁ‘gpgsﬁu?l%]g;égsﬁggtmﬁg?pghégﬁ'abI e dosage will be obtained.

In formulations intended for admnistration to the respiratory tract
i ncl udi ng i norfamagations intended for administration to the respiratory tract, including intrandsal

formulations, the'compound will generally have a small particle size. Such a particle size
may be obtained by means known in the art such as spray drying or micronisation.

30 Administration to the respiratory tract may be achieved by applying solutions or



formul ations, the conpound will generally have a small particle size. Such
a particle size may be obtai ned by neans known in the art such as spray
dryi ng orwgierionisati on. 30 Adm nistration to the 'respiPCataanRyiitooest nay be
achi eved by applying solutions or - 13 - suspensions directly to the nasal
cavity by conventional neans, for exanple with a dropper, pipette or spray.
The formul ations nay be provided in single or nultidose form This may be
achi eved for exanple by an aerosol fornulation in which the active
ingredient is provided by neans of a pré3surised netered dose inhaler or in
a pressurised pack with a 5 suitable propellant such as hydrofl uoroal kane
(HFA) propellant, Dry powder inhalers and nebulizers that do not use

propel | ant ssus@vsiahs dirb@lyuseehe RRAN 6RGHUEY CahvehQbhE Betink abireexfaﬂnp el njitecd abl e
use include sterile injectable solutions or disp erglons

di an
steril e. po@PRST.TRIPEUE 198 SBIRY o FPo FamBlstiensPah b BrovisRd &t siggle Of F\é‘ltiq‘ff%@t"‘abl e
sol uti ons. ﬁh?bﬁai%’h’élﬁev@@ f&t&%ﬁle%}‘lﬁ%er%ﬂﬁ f&ﬁnmatﬁoh%svh% Rl @fltedgnand

st or age and be pr eserved agal nst oxidation and the contam nati ng
action of nscrqymegévmlrlsms sixpressuribeloneseted dese inhaleyi or iPA prasesised packIwvithod ns

sui tabl e for tabr“r eFo %Pan?sxyc% Xroﬁ orgglumee(r acg@@%ﬂ%{maw;ﬁ Hecglilarl&ytdl?d

|nclud|ng intTav ntra Scu I'nt epi dur al
i njection qmbmmku&hﬂnmrmtumthmudesnmgdbobenﬁﬁlatlons adapted to give
sust ai ned release of the active ingredient may 15 be enpl oyed. Exanpl es of

phar mac eut T GaLl Y ARG REAR Sidflk'r uggJ[tMee SR < BNATHBGEHE I GRbY: or

acceptable Catlons & assi um thium clum nagnesi um
ammoni um anﬂsmkdﬁyiqamdmemjmpo&vderd falddietaxmmmainb@xsqire;pﬁnarqmﬁ’mrﬂcahd:cyable
acceptabl e i an| suc ydrochloric, hos horLc ul furic,
phosphori c, “’FFE?c‘mééfﬁgapﬁsmgﬁﬁP@”‘¥ﬁfW HVBS%HHmﬁgkﬂsﬁP% ?WﬁF%mﬁip‘s or
sal ts ofjg phgr pra&ewtd £palnky 0,a8aRRAt AR tBe 05@NINGLIRC hédln S GhicADrRGRIsGuch as
proplonlc butyric, tartariC, maleic, hydroxymaleic, fumaric, citric

lactic, nuchasterialondunic Phyamseitical foppt pHiable 9% iiscably pscemy a%éf“'\&fed by
met hanesul fé?l@' pprﬁrla&al E@G&lﬁ? ih@Nefous! QhHERREULS Olﬂlrgoer&‘?ﬂz%%%lcﬁlom C,

i set hionic, ani aspartic,. glutamc, edetic, stearic,
pal mtic, cﬁMﬁumlnMaUchvnﬁnﬂwothenlc tanni c, ascorbic, valerlc and orotic
acids. 25 Salts of' am ne groups may al so conprise guat er nary anmoni um

salts in W%Pgﬁgﬁl ﬂﬂfi&'ic;glg% ﬁiﬂﬁd@%%&ﬁ&%lﬂ@@ ré‘ca%é‘b]ﬁ ﬁﬂ@la@m@'ﬂ@r@ﬂfén%ﬁwp

such as an a or aral kyl noiety.

15 be employed.
Examples of pharmaceutically acceptable salts include salts of pharmaceutically acceptable
cations such as sodium. potassium, lithium, calcium, magnesium, ammonium and
alkylammonium; acid addition salts of pharmaceutically acceptable inorganic acids such as
hydrochloric, orthophosphoric, sulfuric, phosphoric, nitric, carbonic. boric, sulfamic and

20 hydrobromic acids; or salts of pharmaceutically acceptable organic acids such as acetic,
propionic, butyric, tartaric, maleic, hydroxymaleic, fumaric, citric, lactic, mucic, gluconic,
benzoic,  succinic, oxalic, phenylacetic, methanesulfonic, trihalomethancsulfonic,
toluenesulfonic, benzenesulfonic, isethionic, salicylic, sulphanilic, aspartic, glutamic,
edetic, stearic, palmitic, oleic, lauric, pantothenic, tannic, ascorbic, valeric and orotic acids.

25  Salts of amine groups may also comprise quaternary ammonium salts in which the amino
nitrogen atom carries a suitable organic‘ group such as an alkyl, alkenyl, alkynyl or aralkyl

moiety.

In some embodiments it may be preferable to formulate the 3-ethoxy-6-{2-[1-(6-methyl-

pyridazin-3-yl)-piperidin-4-yl}-ethoxy}-benzo[d}isoxazole as its bis-dihydrogenphosphate



- 14 - and/or sulfate salt as disclosed in W2009/143571 (the entire
contents of which is incorporated herein by reference). In sone enbodi nents
t he nedi csoentisi2assd phar maceuti cal conbi nati ons of the PoTIRDOWOESAPri Si ng
3- et hoxy- 6-{241- (6-net hyl - pyri dazi n-3-yl)-piperidin-4-ylJ-ethoxy } 5
benzo[ d] i soxazol e or a pharnaceutically acceptable salt thereof may be
provided with instructions for use of the nmedi canent or pharnaceuti cal

conmbi nation. In sone enbodi nents the nethods of the invention, and the use
of -14 -

3- et hoxy-6-{211- (6-net hyl pyri dazi n-3-y1)-pi peridin-4-yl}-ethoxyl -benzo[d]is
oxazol e or a pharnaceutically acceptable salt thereof in the stated

appl i cat | Ongq diayy il Lleh, GRTRELS S Y620 4857 (LOBSIEHE LRSS drihibese
enbodi nment s e 1nstructrons may indicate a particular dosing reginme, node
of adm ni stinatrpamted bereot hyerelireeg). so as to indicate to the patient or
physi ci an, for exanple, how the nedi canent. conbination or nethod are to be
appi 1 ed 10 N8l MhBBGREARRL bkl KR piRAANRLRed DonbiRRIIGF IRNRVSRY

i ndi cate how to use a mnedi canent or conbination, or 15 performa nethod, in
t he treat mectmmisingl | evi at Bemthaxfy-6s{jit @rsetbfl-pridaznidstlj-pigeradin-drdkethgimg

asthma or. . D.. . The instructions indicate h to use a, medi¢ or
conbi nat ison,ené?[d}i%%({]?noé ar’r%‘?%ﬂﬁegﬁ ly haéc?pg%bﬁ%tsﬁ}(l)vﬁhe(rﬁo T P% f"Jé“%gg‘U‘té
exacer bat i ofpsn@tiohdoPruey eift thenmedicaxnar eshphirgfaseudicalptembixatsdn. Nginokome
underlying asthma or COPD., Such instructions nmay indicate . the separate,

si mul t aneou@nkRdiragit st ‘P%‘Iho‘;dﬂ’i WFS‘FY"’&E‘P%@&‘%-“??Gf g‘e‘hoxy'@!&'[]‘(("met yl- .

et hoxy- 6-{ Z%rdéﬁﬁwmyipeﬁ?ﬁlﬁ14d@;btm5%r}y9e)12<qup§ﬁhghm- 4uyl | net hoydacb@rany d]i so

xazol e or a ‘pharmaceutically acceptiable salt thereof and another

medi canent , assepblasalinthesohim the dlatsst pemicatignsused  Rsthel komphe her gye of

"subjecH" re%ﬁj§ fo any subject, preferably a vertebrate subject, and even
INStIUCTIONS. . . . .

nore preferably a mammal i an subject, for whomtreatnent, alleviation,

prevention or 75 reduction of synptons or exacerbations is desired.

Typi cal |y thethewbjreordimentathhinsncignstimay plisdiespeatiesrdasedeeipieemeds 8f i ng

Syt om. U Ts ORI SRR o T NG o peAShNFR Olc BT SEREI TN
coughi ng, wheezidigmclxr satiih@ssnesstaddraiortwaapphetioosd BiendiDapplication. For’

2011/ 127538PCT/ AU2hOlZI./ 000434 o . N
example the™ instructions may indicate how to use a medicament or combination, or

15 perform a method, in the treatment or alleviation of symptoms of pre-existing or
underlying asthma or COPD. The instructions may indicate how to use a medicament or
combination, or perform a method, in the reduction of the incidence of exacerbations or the
prevention of exacerbations of pre-existing or underlying asthma or COPD. Such
instructions may indicate the separate, simultaneous or sequential administration of 3-

20 . cthoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy}-benzo[d]isoxazole or a
pharmaceutically acceptable salt thereof and another medicament. such as an asthma

medication.

As used herein, the term "subject" refers to any subject, preferably a vertebrate subject, and
even more preferably a mammalian subject, for whom treatment, alleviation, prevention or

reduction of symptoms or exacerbations is desired. Typically the subject is a human with a

[N
W

predisposition to or pre-existing asthma or COPD.

As used herein, "symptoms" of asthma or COPD refers to symptoms such as reduced lung
function (including reduced lung volume). coughing, wheezing, breathlessness and airway

NEeCrosis.



- 15 - As used herein "alleviating" a synptomrefers to the reduction of
the severity or frequency of the synptom or both. As used herein

"exacer bavoanii/afsast hma or COPD refers to the effect tlrat/a2etivooud3us has
on the condition or disease that woul d otherw se not occur in the absence
of the stinulus. 5 Exanples of such exacerbations are nore frequent
occurrence and hei ght ened occurrence, such as nore severe synptons.
EXAMPLES The invention will now be described without limtation by
reference to the exanples which follow-180 EXAMPLE 1 Phase || Doubl e-Blind,
Pl acebo-Controll ed Study to determine the Prophylatic Efficacy of oral
3-ethoxy-6- 24 | -(6-nethyl-pyridazin-3-A-piperidin-4-yli -ethoxyl -benzo
[di i soxazolag ukdd Hfei@XARNiallRE AdyniRdi eufers s thehed ucangef dvbeslerifther febgaegn of
the study was a pl acebo-control l ed, double-blind. random sed, parall el
group 15 cl phihe symptemegr bothhe pur pose of the study was to deternine the
efficacy, safety and pharnmacokinetics of 10 days dosing with either 25ng,

100ny or 40QRGisc Rirfiaxyxderbadolr of asthma or COPD refers to the effect that a stimulus has
(6-net hyl - pyri dazi n-3-y1l) - pi peridin-4- 1Fethoxg|-benzo[d]iso§aﬁole Ji.d.
The ef fi cacyn e condition or disease that would otherwise not occur in the absence of the stimulus.

3- et hoxy-s6- {22 51686¢ feh Bydcemulibiiagd Rod: e RelkGicdaft Hddmetdoeyrdaenzol d]
i soxazol e was s%e0|f|cally assessed for preventing experinental HRV :

i nfecti on (vichus nphasdvensgemP@dssi gn). Forty-one healthy mal e vol unteers
were enrolled in the study. Dose |evels of the active were 25ng, 100ng and

400ng and tﬁS%QﬂFEE were adm ni stered as oral capsules of 25ng, 100ng and
200ny. Twice daily gosing of the active or placebo occurred on Day -2 to
Day 6, followed by a single dose in the norning of Day 7. Subjects were
nocul at ed it AnvoBiaRa e dFbi ] pHRVSMBHODRY AR PRGRIRAEEIY L o 2

hours after ¢fifhg, evening dose.

10 EXAMPLE 1

Phase 11 Double-Blind, Placebo-Controlled Study to determine the Prophylatic Efficacy of
oral 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy}-benzo[d] isoxazole

in an experimental Rhinovirus Challenge Model

The design of the study was a placebo-controlled, double-blind, randomised, parallel group
15 clinical trial. = The purpose of the study was to determinc the efficacy, safety and
pharmacokinetics of 10 days dosing with either 25mg, 100mg or 400mg 3-ethoxy-6-{2-[1-
(6~4meth‘vl—pyridazin-3-yl)-piperidin-4-yl]-eth0xy}-benzo[d]isoxazole b.id. The efticacy
of 3-ethoxy-6—{2-[1-(6-methyl-pyridazin-3-yl)—piperidin-4-yl]-eth0xy}-benzo[d]isoxazole
was specifically assessed for preventing experimental HRV infection (virus challenge

20 design).

Forty-one healthy male volunteers were enrolled in the study. Dose levels of the active
were 25mg, 100mg and 400mg and the doses were administered as oral capsules of 25mg,
100mg and 200mg. | Twice daily dosing of the active or placebo occurred on Day -2 to Day
6, followed by a single dose in the moring of Day 7. Subjects were inoculated with

25  challenge virus (HRV39) on Day 0 at approximately 1 to 2 hours after the evening dose.

Nasal wash samples were taken for the assessment of viral load. Self- and physician-

reported assessments of symptoms of upper respiratory tract illness were performed.



WO 2011/ 127538PCT/ AU2011/ 000434 - 16 - Bl ood sanples were taken to

determ ne anti-HRV anti bodies and for the anal ysis of plasnma concentrations
of the aowoDweliandssget abolites in serum and pl asma. Micuscwei@biiodszmasal
secretions was neasured. The incidences of infection were conpared between
pl acebo and each dose | evel of the active using Fisher's Exact Test. The
efficacy paraneters derived 5 from pol ynerase chain reaction (PCR) and
culture data were conpared between placebo and each dose | evel of the
active using an analysis of variance nedél- with a fixed effect for
treatment. This study dempnstrates that when used prophylatically,

3- Et hoxy-6-{211- ( 6-

met hyl - pyr i §Rgl Bandsl¥slheR itf@h klidterfhind dniiSIROMYibJARRZAE HrivsOxRARBIs@f pREHE ed
the incidence of HRV39 infection in subjects in a dose-related manner.

There was acqjlog'émﬂ@msaqféble a@wduand me@heletemﬁsrtm@xmbpliaﬁnwvuwﬂ%\a@ghﬂdéd'asal .
(AUCL. ul tur g and ALCKR) ;Fge REQAKL ¥§ Bialln{elcﬁgrgwpr%t é(téve%n bi9cdbo anfpese
differences " were stati s |caI y signiticant conpare o p acebo at the 400ny
bi d dose | esseh dodehieve wiftther &ctive sisihg Fishees Exz@sémted hEiedfiragy parafXEhPaE vad
Human cel_| - erlvdtlssecultur |theI|aI tissue of b uman
respirat 3rygi‘§ RO é’&etras(elﬁg‘F'erF%élﬁ’i?ngg?’édrﬁuq*ﬁ Al rWﬁﬁds?/es\f%% %EP i]]'

Cor por at i onandrabh asd leVf théadtivBuBE af eddlysthestivagghce f'rtbldblyw ith 4 ﬁedchd‘ffdcafoed

secretory, three-dinensional tissue culture nodel y system
consi sts~ of IrpROREHmIBYY Bidyzdemonsigienthaiey hefeepet pEphE!A] ‘Caﬁlyb? gﬁﬁﬁ‘mgﬂ Q/‘d el i al
cell's that fﬁ@t‘ﬁ? @ﬁ?dﬁzlﬁ%l )t/lﬁ‘gﬁ)gn&m 4'3@1 L ARy %Z@E @Pas reduc¥d th®- indilénce

primary cel a 20 ostralfle y differentiated tissue

cul ture nodef HRAG mlleoserh yn selestblies dore- rélpieﬂhémlat tihssuwaph ¢oserelaifdn
respiratary . tract . | ogi gal - ons,_of r t\hr%ﬁ}bﬁd
reveal 8 g]tﬁr& 5P&% troalflgﬁ%e”% ’9 rrucgg:‘;l?l?)gdr %é‘h“&fsang A%lém fg“rot tho&gk nor mal human
br onchi oI e bveaspagento 6. TﬁeM diéflerenads. wera'htetxémxhl*csgmgpm c¢rh 998 todgacebo
(1-S): Astract 5 itheljumis well-differe | at e wi th functional
cilia on th& tg‘fo Q,‘%W& @Eﬁf’%‘?@%velT he %t“ffdfﬁlﬁs\ﬂgﬁ'f\ﬁ EW%?E% al'so exhibits
barrier properties simlar to native tracheal / bronchial epithelium

i ncl udi ng dexalMmpnemt of transepithelial electrical resistance, conferred
by functional tight junctions. WD 2011/127538PCT/ AU2011/000434 - 17 -

Bol i G o 300 KLBUSSL M VN TE 0L RAERY R AL e By i ont o0

at Anerican 0Cl e ése tissues are

excel | ents i nayrl(!EpﬂnhM:mfﬁhS)mdel s of asthma and COPD provi ding inportant
uni que attributes that ani mal nodel s cannot provide, including the ability

to address hyman, {ndividygl, VAL ARI EhENARY 18RS AKRNS cngrdedreans

to determn man viru |C|tat|on of" ast hma and
exacer bat i ORgly differentiated, secretory, three-dlmenslonal tissue culture model. The EpiAirway™

system consists of non-immortalized, human-derived tracheal / bronchial epithelial cells
that‘ have been cultured on microporous membranes in vitro. The primary cells form a
20 pseudo-stratified, highly differentiated tissue culture model that closely resembles the
epithelial tissue of the human respiratory tract. Histological cross-se‘ctiqns of the cultured
lissuc reveal a pscudo-stratified, mucociliary phenotype similar to a normal human
bronchiole (Sheasgreen, J.K.M, et al., The Toxicologist (1999) 48‘(1-8):Astract#594).
The epithelium is well-ditferentiated with functional cilia on the apical surface. The
25 EpiAirway™ system also exhibits barrier properties similar to native tracheal / bronchial
epithelium, including development of transepithelial electrical resistance, conferred by

functional tight junctions.

MatTek’s EpiAirway in vitro human tracheal/bronchial tissue equivalents can be produced

from airway epithelium of diseased individuals (Hayden. P.J., Jackson, Jr, GR,



The mi croporous nenbranes onto which the primary cells are cultured can be
found on inserts that are placed inside the wells of cell culture plates.
The stratwbizedl/eedsks are grown on the nenbranes at the acrmuzquicdodsnt er f ace
(ALI). Cell growth is maintained by addition 10 of assay nedia to the well.
At a specific point in the culturing process, all liquidis renoved from
the apical (top) surface of the tissue, and the tissues are then fed only
througlh the basol ateral (bottom surface, which remains in contact with

Mat Tek' s proprietary assay media. Thus,-10he tissues are partially exposed
to air. As rhinoviruses initiate infection by attachnent to epithelial
cells throughout the respiratory tract, virus can 15 be added to the apical

surface of ghgatdigsue b rmaﬂsaeremowwewfc&matrcﬁﬁmsrhme,ryvmr @edseiited HRV vi a
the air. The antiviral activi t%l,qu a conmpound can be assessed via addition
to assay nedimgrieanalharatie Sorigtychiseting Mﬂyn&o@?ﬂé bhase | tisguss dre S¥EHed” HITP he

tissue. Yield 1{*‘88@1 AP 1&H5BVanB L OBD T iiRL Mhpbitsht ERl e rR¥IIM s beimalhe

antiviral ac
3- Et hoxy- 6- @Bdels ¢a&mﬂepdoyldepymludmg|th@ abiljty) topidgeess tuman ingijiduap gariability and

et hOXyl enz %%(\k?él?(irg ! eea% EFeUHa rglleg“almusgls Of%ﬁfh9$ ¥lpl% é]'léltét{&n ol?gsthma

Epi Ai rwa reduct on assay

qﬁt erm netp?@j@@()}é%g%deedaﬂm of test corrpound that produces a 50% reductl on
invirus titre The 96-wel| plate of the Epi AirwayTM

Cor poration,, 6 Ashla P : , L L

atal o |
accor di ng t 0% H’écrﬁ%%ﬁ‘f ’E‘?T]B'@‘Pes ° %Wpt)l%%?g%r Pé @p idl@ ﬂ@l%g‘é%&;gh}?& 8hed
protocol ). Brérafthit.ar@pi@cddlingde thaeveloPid vayriid Haeu rﬂ‘ha‘streeﬁma@hlla a(el\ﬁb‘fvek
Cor por ati on;. catal ogue nunber Al Fpﬁ ﬁY) gl ray
tﬂat al | owsO His mgehranes 3t g my-liqu ’6“%@%@( )\Mcmﬁ‘“f‘ﬁ@ 3} '§38‘ “ai'f’}éeg emmisace of
the tissue. I i bat
o o 7155 GG e 0 Qe e it e

Sci enti fi c, remdveddromAtkst a;aq:qle()op) Agr&py of the tissue, and the USSUCS are tLen fed only

through the basolateral (bottom) surface, which remains in contact with MatTek’s
proprietary assay media. Thus. the tissues are partiallv exposed to air. As rhinoviruses
initiate infection by attachment to epithelial cells throughout the respiratory tract, virus can
15 be added to the apical surface of the tissue to mimic exposure of the respiratory tract to
HRYV via the air. The antiviral activity of a compound can be assessed via addition to

assay media that comes in contact with the basolateral surface of the tissue.
Yield reduction assay performed using the Epidirway™ System

The antiviral activity of 3-Eth0xy-6-{2~[1-(6-methyl-pyridazin-3-yl)-piperidin-4—yl]-
20 ethoxy}-benzo[d]isoxazole free base against HRV serotype 14 in the EpiAirway™ system
was measured using a virus yield reduction assay to determine the concentration of test

compound that produces a 50% reduction in virus titre (ECs).

The 96-well plate of the EpiAirway™ system (MatTek Corporation, Ashland, MA;
catalogue number AIR-196-HTS) was equilibrated' according to the manufacturer’s
25 prvotocol (EpiAirway HTS-96 use protocol). Briefly. 250 uL of the EpiAirway™ serum-
free media (MatTek Corporation; catalogue number AIR-100-MM-ASY) was added to a
feeder tray that allows the media to come into contact with the basolateral surface of the
tissue. The plate was incubated for at least 18 hours at 37°C in a humidified 5% CO;
atmosphere (Sanyo MCO-17AIC incubator; Quantum Scientific, Milton, Australia). Assay



- 18 - media was then renoved fromeach well. N ne concentrations of

3- Et hoxy- 6-{241- ( 6-

met hyl - pywodanin738y 1) - pi peri di n- 4-y1] - et hoxy} - benzo[ d] ipsmarol 1wod43ee base
ranging fromO0.09 ng/nm. to 1.14 ug/nm. (0.24 nMto 2.98 MM, were prepared
by serial dilution in assay nmedia and 250 [IL of each was then separately
added to the basal surface of the nenbrane 5 in each well. The negative
control (250 M. assay nedia) was added to each of the negative control

wel |'s. Assay plates were incubated at 338-in a hunidified 5% CO2 at nosphere
overnight. The apical surface of the tissue in the Epi AirwayTM system was
then inoculated with 1.8 x 105 pfu per well (150 .t1.,) of HRV 14. Assay

pl at es wer emedia ubatieeh amB3E fiom aachOweluMNdnd t@denPaiCRR oA B rAdlspdyed- €2-{ 10(6 ei ght
hours, then 125 M., of a,wa‘re d fromthe apical. syrface of

esue | n oBERY G aarh SR DTran oo oBspRrdr g Haierecitton by
virus vyiel dybedyeti fénl ﬁﬁ&g’#bﬁL @2anim {J £od Lpﬂ) \Oére YrehBied & Qeridl @Mitiddeinlaksa

| heSp/ On HelLa io cells were seeded in I at es ( Cor ni ng; cat af,ogue
nunber 3595Media aphdso sl Wﬁe%ﬁh \é@éw %ﬂ@%ﬁdd@ @dﬁ%b%@lr%*ﬁa@?n“df’e meg x@n104

cells per "‘ﬁx'é cIARE | DY c%}é%l’lbg@FLgﬁsaﬁnlea’)‘wﬁss Rt S LR e ey

atm)sphere ter thls I atlon e cel wer e approxi na y 50%
confl uent. @mtrohwels. ra&sas@ﬂmbexserhamwém@dl 33"6nmtahfamapiﬁcél5%; GlOfv ateosphert he
tissue in each .well of the Epi AirwayTM system 10 1.11 , of each was

diluted 1: 106 R assay media. A vol ume of 100 M. of each dilution was added
to each of seven wells in a new assay plate, and then these 'were serially
di | uted t hr ke dpotad sataco$ thehesysl iatties Ewiezi;rwaﬂ'vhg/ﬂem way emlnootlateduithel .8 x

di fferent ku

sanpl, ra Si4 lLve yells contai medi a
alone (i.e. " nBUWPY ! )e“ 2933 gﬁ \?Z lgg cOnt os PP at s W ‘e}” C’%n%lubat%e(f for
five days abur&ﬂ@ieﬂrﬁ“/a(;hlémrﬂld)sfph@d f&%moa’s,nmsmmm ﬁ:Ldlﬂmeng mlreﬂnowdrﬁaom
cytopathic effects (CPE) s-allowed o dev 25 Virus-in d CPE of
the cell rm’r‘i‘él‘"*&’gféf \h‘% sttfm{?éd”?}iesiﬁla%cg} ‘é"ﬂh ﬁ‘é‘P‘Fétlvr_‘%?) stoggd fﬂth%\, rREgr o
suspensi on wasifekieh B, Reds Uisldnddchen aBihod of Reed- Muench (Reed, L.J. and
Muench, H., Am J. flyg. (1938) 27: 49 -7). WO

2011/ 127538PCT/ AU2011/ 000434 - 19 - | ting TCl D50 val ues for
3- Et hoxy- 6- Po#1! ’(6”’Hb‘t/h$/¥"ﬁﬁ/f (447 7‘n’”3‘ Nl ﬁérl?ell"h”ﬂ y1] -
et hoxyl - benzo[ d] i soxazol e free base were expressed as a percentage of the
negati ve CcORAtLODIIBGeMdOvevabddeed in 96 well plates (Corning; catalogue number 3595) in 200
15 uL of assay media at a concentration of 1.0 x 10* cells per well and incubated overnight at
37°C in a humidificd 5% CO, atmosphere. After this incubation period, the cells were

approximately 50% confluent.

Of the virus samples harvested from the apical surface of the tissue in each welll of the
EpiAirway™ gystem, 10 uL of each was diluted 1:100 in assay media. A volume of 100
20 L of each dilution was added to each of seven wells in a new assay plate, and then these
‘were serially diluted three-fold across the plate. resulting in a total of twelve difterent virus
sample concentrations. Twelve wells contained assay media alone (i.e.. no virus) and
served as controls. Plates were incubated for five days at 33°C in a humidified 5% CO;

atmosphere during which time cytopathic effects (CPE) was allowed to develop.

25  Virus-induced CPE of the cell monolayer was scored visually and the TCIDsy of the virus
suspension was determined using the method of Reed-Muench (Reed, L.J. and Muench,
H., Am. J. Hyg (1938)27:493-7).



Figure 2 shows prelimnary results (n=1) which indicate that

3- Et hoxy-6-1241-(6-nethyl- 5

pyri dazi rwB-gtyrepisgeri di n- 4-yl] - et hoxy) - benzo[ d] i soxazolpeTiarellmmes4i s abl e
to reduce infectious virus titres at concentrations of ranging from

200- 1000 ng/mL in tissue derived fromnormal donors (570 ng/nL, 190 ng/niL)
and.in those derived fromasthmatic (1000 ng/nL, 330 ng/nL) and COPD (1000
ng/ m., 330 ng/nmL) donors. EC50 determnation is in progress and val ues wil |
be cal culated fromthe percentage of thddnegative control value 10results
by non-Ilinear regression. EXAMPLE 3 Phase Il Miltieentre, R(111d0111i Sed,
Douhl e-Bl i nd, Pl aceho-Controlled Parallel-Arm.S. tudy of two dose | evels of
3- et hoxy- 6- Rgsuiltf]ng(ﬁCﬁﬁp WhePYdr AR ioRy-8- B [@l(Q%ﬂétlﬁyl%%ﬂdé&%PginﬁmﬂZ@h dfi sox
azole in Asthmatic Adults with synptomatic Hunman inovirus Infection 15*
The study pethenyattieoro[dlinepriode dren baagmieee skpressed a9 2D-pagentagehoédes negaiive and
femal e, aged previ ously diagnosed with stable mld to

noder at e as?%%%lT§ﬁ% ¥zﬁ@;Z years prior to screening, pre-screened within 90
days prior to enrol ment and presenting with synptons of presunptive hunman

rhi novi rus [igRg)2 shphie psqmrjue@;rwsesarte(w«dmv(bmhse@cqt@thaéé@tWypi 2cEb¢-wethyhe of
t wo dose of 3 t\h
20piper| npﬁ'y +hp?%8§§{g@ n%i?ﬁﬁy%%§%%@¥£&%%%%?1 #yngh#eaggtFeﬁ?gw&ho

have been i ohégatibdid echsads pr @nsmmemsobfvrmging)frmsewo 1060 mg/exlcln tsee ddrived n 24

hours of sypptomatic, pres ive H cti,on, ons subj S are
randoni sed Fgmsqo%mﬁla‘}f’é‘oﬁf(g% %(f‘ﬁeﬂ?bl \ﬂ&g‘?{%pﬁ 4R e?vegaéf(%a ‘Fmat&o@%gé
800ny (400ng,/BILDp3®he/aat)iane GOy elcd)oermg/nvu t330fgribiedonetsi M@, Me@inhigatiutis o 28

days. 25 In thls study the primary end point and rationale js bas d on the
mean diff er Brigeeey A& MMPS BT Rl readi Reatesiage eyﬁ‘ﬁtnsa%ﬁteawé yglue

(WURSS- 2 r SedWider, MJ.. et. al., Eur Resp 1 (2008)
32: 1548 S%M?StJy 59% eéveen t he placebo and 3- ethoxy-6- { 241

-(6-nmethyl- Egtlda2|n 3-yl)-piperidin-4-yll-ethoxy} -benzo[d]lsoxazole Al
- 20 - subj E&MBBEP ete the WURSS-21 col d synptom scal e daily for 14 days.
Patients continue to maintain asthma nedi cations according to their usual

i nstructi ongsand; MRdiceatd ®andekiadd zaasucm/;as MQ&@O&MHBU&YE Pafalkl- I4r;d(58idmg
occasions is recorded on a diary card té card is al so UF |
record use eﬁ”ﬁsﬁhﬁth%ﬂpeée¥m%%érédﬂﬂéﬂg”§ﬁéﬁ” %“%ﬁ&??”ﬁ@ﬂVhﬁJﬁéfQ%”

agoni sts. 5,J; p @1%99%919?;}/ A f‘tﬁrgm' Mﬁu W?M sj AEHARe HRMER RRBVIRLs hieBlidred to,

any one or nore oW n Maxi 'mum mean per centage reduction in
Peak Expiratory Flow (PEF) fronlDay 1to S .a nmeasure , N
funct i onl5f olhe ptugdy p«;mﬂaﬁ@a@e@pagqs Hrﬁameksase?@r%gﬁﬁ? 6%@ sutyesys. i3 E ffsea‘e Thed

Expiratory Yol up Jd.i eé%ﬁfwféua%ggs\é&)wﬂlﬁﬁwléiﬁmd% nddeRteCaswin®d me@swayemasure

of lung function for’ viral uced ast hna exacerbations; and (.3) Asthna
Control - 10 Questo s:cmn:amlgep(eﬁ@@eﬁé)d aghia Hedaysrrsionfto he metraad RIeseBOME PEh of

the underlyin asthgﬁﬂggggﬁe 1 G qklhx ﬁh?é i f 9 QueE gkgqg k&ﬁoﬁﬁghQ§)

scores for t evel as hna of life.
Nasal swabs raefe cmhdeect@d ofi¢ @ @d dssebj efcBstfouy- 6t{i>e[1v(|6rro¢lb:dypysrﬁ@ldnés)1) The

ke rol o
y.vi 20 g%lpengm 4-yl]-ethoxy}-benzo[d]isoxazole (1:1:1).

Asthma patients who have been identified and pre-screened will present to the clinic within
24 hours of symptomatic presumptive HRV infection onset. Eligible subjects are
randomised to six days of trcatment with placebo or total daily dosage of 800mg (400mg

BID) of active ingredient with further clinic visits out to 28 days.

25 In this study the primary cnd point and rationale is based on the mean differehce in the
Wisconsin Upper Respiratory Symptom Survey-21 (WURSS-21) severity score (Walter,
M.J.. et. al., Eur Resp J (2008) 32:1548-1554) on Day 3 between the placebo and 3-
ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy } -benzo[d]isoxazole. Al



poi nts include the incidence of PCR positive sanples for HRV at any tine
point, the 15 incidence of positive viral culture over 2-4 days and AUC
viral | oastof2opmmsssal swabs. The chal | enge study' for 3perharyrifoosss
211- (6- met hyl - pyri dazi n-3-y1)-pi peridin-4-yllethoxy }-benzo[d]isoxazol e has
denonstrated a cl ear dose response for viral |oad. EXAMPLE 4 Capsul e
| brmul ati ons Conponent Capsul el (25ng active) Quantity (%wv w) Capsule2
(100nmg active) (%v/w) Capsule3d (200ng active) (/oww) 3-ethoxy-6- ft 211
-(6-nethyl -pyridazin-3- yl)-piperidin--4£9yll-ethoxyl benzo[d]i soxazol ebi s-
di hydr ogenphosphate salt (1:2)

subjects complete the WURSS-21 cold symptom scale daily for 14 days. Patients continue

to maintain asthma medications according to their usual instructions and medication details

such as dose and time of all dosing occasions is recorded on a diary card. The diary card is

also used to record use of asthma reliever medications such as short acting beta agonists.

5 The secondary endpoints may include, but are not limited to, any one or more of the
following: (1) Maximum mean percentage reduction in Peak Expiratory Flow (PEF) from

Day 1 to Day 14 as a measure of lung function for virally induced asthma exacerbations;

(2) the Forced Expiratory Volume in | second (FEV)) recorded at clinic visits as a measure

of lung function for virally induced asthma exakcberbations; and (3) Asthma Control

10 Questionnaire (ACQ-5) as a measure of the degree of control of the underlying asthma,
and Asthma Quality of Life Questionnaire (AQLQS) scores for the impact of the current

level of asthma on quality of life,

Nasal swabs are collected from all subjects for the virology studies. The key virology end
boints include the incidence of PCR positive samples for HRV at any time point, the
15 incidence of positive viral culture over 2-4 days and AUC viral load from nasal swabs.
The challenge study for 3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-

ethoxy}-benzo[d]isoxazole has demonstrated a clear dose response for viral load.

EXAMPLE 4

Capsule formulations

Component Capsule 1 Cépsule 2 | Capsule 3
(25mg active) | (100mg (200mg
Quantity active) active)
(Yow/w) (Yow/w) (Yow/w)

3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3- | 5% 28% 68%

y1)-piperidin-4-yl}-ethoxy}-
benzo[d]isoxazole bis-

dihydrogenphosphate salt (1:2)




5% 28% 68% WO 2011/ 127538PCT/ AU2011/ 000434 -21 - Throughout this
specification and the clains which follow, unless the context requires
ot herw sewotbha/nees3d "conprise”, and variations such as ‘Pcomiriaasi4dand
"conprising”, will be understood to inply the inclusion of a stated integer
or step or group of integers or 5 steps but not the exclusion of any other
integer or step or group of integers or steps. The reference in this
specification- to any prior publication, or information derived fromit, or
to any matter which is know, is not, andlshould not be taken as an

acknow edgenent or adm ssion or any form of suggestion that that prior
publication, or infornation derived fromit, or known matter forns part of
t he conmon ner al owW edge In the fie of 10 e gvour to pch thig
speci ficat | Sicrs é’ﬂhﬁ rOUS\\y 2011/ 127538P E%/"AUZOll/ng 134 - 22 6

Throughout this 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 or

5 steps but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification.to any prior publication, or information derived from it,
‘or to any matter which is know, is not, and should not be taken as an acknowledgement or
admission or any form of suggestion that that prior publication, or information derived
from it, or known matter forms part of the common gencral knowledge in the ficld of

10 “endeavour to which this specitication relates.



CLAI M5

1. Useof 3- et hoxy-6-{241- (6-net hyl-pyridazin-3-yl)-piperidin-4-yll-ethoxy}-
benzo[ d] iwoxamoi2es3sr a pharnaceutical ly acceptabl e sal t pCha2of1/000438 he
preparation of a nmedicanent for the treatnment or alleviation of synptons of
asthma. 5 2. Use according to claim1 wherein the nedicanent is for the
treatnent or alleviation of synptons of asthma in a subject having a HRV

i nfection. 3..Useof 3-ethoxy-6- 2-{1-(6-nmethy 1-pyridazi n-3-yl)-piperid

i n-4-ylFet hoxy - benzo[d]isoxazol e or aZgharmaceutically acceptable salt
thereof in the preparation of a nedicanment for the treatnment or alleviation
of synptons of COPD. 10 4. Use according to claim3 wherein the nedi canent

is for the nt or alleviation of synptonms of COPD in a subject havin
a HRV infec‘tgf“g‘i&ﬂ;E J ?

Useof 3- et hoxy- 6- {241 (6-met hyl - pyridazi n-3-yl)-pi peridin-4-yl)-et hoxy}-
benzo[ d] i sokazol@seor af phérenimmﬁ-{Zcbll-(l6ynaby:lqmldb¢1&39é] plptrlmbnédf] -¢thoxyte
prepar at i on of ament for t

P it | o el iTREIE Bt B eBheck i erly BeSoteBl St frefgl ML LT RESarflon oL

accordi ng t @editandit forthekatrer bealleeditioRoRYimptend off asthier, r educti on of the
i nci dence of exacerbatlons or the prevention of exacerbations of asthma in
a subjec

{.241- (6 hyI S[ggfr‘ﬁc‘&g%ngy%d?ﬂ Fv)vlhﬁrg}nl t(}:]e mehbcanfirﬁei f%)r wgeg%ent or alleviation
benzo[ d] i Soéﬂfﬁk?@ﬂp@)nﬁro_fastﬁﬂaﬁmﬁﬁjgﬁct Bafilgya Hmvapfeamre salt thereof in the
preparation of a medicament for the reduction of the incidence of :

exacer bat | Ons Or t he Bt evenettllioqr)] 6OT2 ﬁx(%cnei\ertpaltpyn aznl-]ci’)-y%gp}géridin-4-yl]-eth0xy}-
benzo[d]isoxazole or a pharmaceutically acceptable salt thereof in the preparation of a

medicament for the treatment or alleviation of symptoms of COPD.

10 4. Use according to claim 3 wherein the medicament is for the treatment or alleviation

ot symptoms of COPD in a subject having a HRV infection.

5. Use of  3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl}-ethoxy} -
benzo[d)isoxazole or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for the reduction of the incidence of exacerbations or the prevention of

‘15 exacerbations of asthma.

6. Use according to claim 5 wherein the medicament is for the reduction of the
incidence of exacerbations or the prevention of exacerbations of asthma in a subject at risk

of IRV infection.

7. Use of  3-ethoxy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy}-
20 benzo[d]isoxazole or a pharmaceutically acceptable salt thercof in the preparation of a
medicament for the reduction of the incidence of exacerbations or the prevention of

exacerbations of COPD.

8. Use according to claim 7 wherein the medicament is for the reduction of the
incidence of exacerbations or the prevention of exacerbations of COPD in a subject at risk

25  of HRV infection.

9. Use according to any one of claims 1 to 8 wherein the medicament is formulated



8. Use according to claim7 wherein the nedicament is for the reduction of
the incidence of exacerbations or the prevention of exacerbations of COPD
in a subjwotzoatizrizsk 25 of HRV infection. WO 2011/ 127598PATU20M4A00454 000434
- 23 - for oral administration. 10. Use according to claim9 wherein the
oral adm nistration is oral enteral admnistration. 11. Use according to
claim9 wherein the orally adm nistered 3-ethoxy-6-{2-[1-(6- 5

i net hyl - pyri dazi n-3-y1) - pi peridi n-4-y1] - et hoxyl - benzo[ d] i soxazol e or a
pharnmaceutical ly acceptable salt thereof2dis in a solid formor a liquid
form 12. Use.according to claim11l wherein the solid . formis a tablet or
capsul e. 13. Use according to any one of clains 1 to 8 wherein the

medi canent  k§ ofdhdMIndd@dod or administration intranas'ally or by inh [
_ ; , al ation
or insufflation. 10 14. Use according to any one of clai rris/ 1 toy8 wher ei n

the nedicanept is fornulated for adm nistration,ingr |

according t O'anyaé‘hé‘%‘fm‘é‘gai%? mtg T’Ji}emeg]éﬁ nor%]hgénri@\{i?@gﬁzrii{. i)réﬁiegﬁer%iil at ed
for adm ni stgatiigeparately, simultaneously or sequentially in
conmbination wth at | east one asthma nedication. 15 16. A nethod for

treating or alleviating,s 1,Si 0 '
g 1. Use accogding t tc alrrl% 8 fwh%rseinhr{i% gr%iwrald%liriiaei%gr?-éih@)iﬁé-'{@i?l-(6-
5 melhyl-pyridazin—S-yl)-piperidin-4-yl]-ethoxy}-benzo[d]isoxazole or a pharmaceutically

acceptable salt thereof is in a solid form or a liquid form.
12.  Useaccording to claim 11 wherein the solid form is a tablet or capsule.

13.  Use according to any one of claims 1 to 8 wherein the medicament is formulated

for administration intranasally or by inhalation or insufflation.

10 14.  Use according to any one of claims 1 to 8 wherein the medicament is formulated

for administration intravenously.

15. Use according to any one of claims 1 to 14 wherein the medicament is formulated
for administration separately, simultaneously or sequentially in combination with at least

one asthma medication.

15 16. A method for treating or alleviating symptoms of asthma comprising administering
3-eth0xy-6-{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4~y1]—ethoxy}-benzo[d]isoxazole or

a pharmaceutically acceptable salt thereof to a subject in need thereof.

17. A method for treating or alleviating symptoms of COPD comprising administering
3-ethoxy—6-{2~[‘l-(6—methyl-pyridazin-3-yl)-piperidin—4—yl]—ethoxy}-benzo[d]isoxazole or

20 apharmaceutically acceptable salt thereof to a subject in need thereof.

18. A method for reducing the incidence of exacerbations or preventing exacerbations
of asthma comprising administering 3-ethoxy-6-{ 2-[1-(6-methyl-pyridazin-3-yl)-piperidin-
4-yl)-ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt thereof 10 a subject

at risk thereof.

25 19 A method for reducing the incidence of exacerbations or preventing exacerbations

of COPD comprising administering 3-ethoxy-6-{2-[1-(6-‘methyl-pyridazin—3-yl)—piperidin—



3- et hoxy-6-{241- (6-net hyl - pyri dazi n-3-y1l) - pi peridi n-4-y1J-et hoxy}-benzo[d] i
soxazol e or a pharmaceutically acceptable salt thereof to a subject in need
t her eof . wo 20#4/128538et hod for treating or alleviating syrpramoniio@GPD
conpri sing adm nistering 3-ethoxy-6- {2-1

1- (6-net hyl - pyridazi n-311) - pi peri di n-4-yl | -et hoxyl -benzol cl] isoxazole or
20 a pharmaceutically acceptable salt thereof to a subject in need thereof
18. A method for reducing the incidence of exacerbations or preventing
exacerbations of asthma conpri Sing adm-#¥st ering

3- et hoxy-6-1211- (6-net hyl - pyri dazi n- 3-y1) - pi peri di n4-yl | - et hoxy}-benzo[d]is
oxaz0Ol e or a pharnmaceutically acceptable salt thereof to a subject at risk
thereof. WDy a%x%?%&%m&wgﬁjol/a%%%GMLcaﬂy acceptable salts thereof to a subject
4-ylFet hoxy} - benzo[ d] i soxazol e or a pharmaceutically acceptable salts

t hereof to & riskmheRaf at risk thereof. 20. 3 - Et hoxy- 6-
{2-[1-(6-methyl-pyridazin-3-yl)-piperidin-4-yl]-ethoxy) - benzo

[d] i soxazol gp or ﬁE%ﬁ&J&B{Qqut(mﬁétw pREESM- Qrb’h)%lﬁéﬂdin 4 Beraiedxyf or use in the

treatnent or -5 all eviation of nmpt ons . of asthma., 21, 3-Ethox

{ 2- [ 1- ( 6- nebdgpldhyexagele pha Bh%r[[xpcegfuﬁ@l(y que;ptqb.l%,g_ajlméglﬁ@,txf)qr yse_in the ty eatment or

benzo[ d) icso ically acceptable salt thereof for use in
the trea ne??%gﬁsn féaﬂg$ﬁ%§ﬁ§?M%§nptons of COPD. 22. 3 Ethoxy 6-

{2-[1-(6-net hyl - %rlda2|n 3-y1)-piperidin-4-yl]-ethox ﬁ
benzo[ d] i so?dazolg &Oxﬁ’ép{lﬁdﬁrﬁé@@ﬁbﬁ]@dw%%é@@p‘f‘%}@§ il edﬂ%l}'eof for use in

the reducti 9&29{?(1] 1&&%?'619 Gt Q;@&ﬁxaé’é‘uu%%ﬁa%%ﬂl@ 83t REreb@r BESY R Q8 or

exacer bations o
3- Et hoxy- 6- §iRvieiiot 6f syeityths pyCOBRzZi n- 3- y1) - pi peri di n- 4-yl 1- et hoxyl benzo[ d] i
soxazol e or a pharmaceutically acceptable salt thereof for the reduction of

Lhe o7 dense Of s BIRSEIDBLA QS iy ARIARYBNL G0 AL 48iGRNGRLT ons of COPD

15 24. A pharnaceutica i'nati on conprising
- (6- met Hy | berpyjdlidaeizole 0Ba phjrmpipeicalli avcmtt}bif} sadt thergg)) ot bwzcsl[mqedé@s@azxﬁ le or

ﬁeglh 2;?? gﬁu%he(%r?cllé%c CP e‘(gceat?zlt%nss grl the %)rre]:%n O?anchkoaﬁo%‘}ﬂ” astiia. ast hma

23. 3—Etho@’-6- {2-[1 —(’6-m’.el‘hyl-pyridazin—3-y1)-p.iperidin-4-yl]-ethoxy} -
benzo[d]isoxazole or a pharmaceutically acceptable salt thereof for the reduction of the

incidence of exacerbations or the prevention of exacerbations of COPD.

15 24, A pharmaceutlcal combination comprising 3-ethoxy-6- {2-[1-(6-methyl-pyridazin-
' -yl) p1per1dm-4 yl]-ethoxy}-benzo[d]isoxazole or a pharmaceutically acceptable salt

thereof and at least one asthma medication.



