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of wusing a thiazole derivative, in particular,
tetomlast, in conbination with a beta2-adrenergic
receptor agoni st 5 and/or ah anti-inflanmtory

steroid. Background A@Eigggg%kogetonilast
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t hi azol e derivative useful for the treatnent of a
variety of diseases. The chem cal structure of
tetomlast is provided in Fornula 1 (see al so
http://ww. who. i nt/drugi nformation/vol | 8nun2_2004/ pr op
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and/or an anti-inflammatory steroid.

Background Art

[0002] Tetomilast (2-(3,4-diethoxyphenyl)-4-(2-
carboxy-6-pyridyl)thiazole; 6-[2-(3,4-diethoxyphenyl) -
1,3-thiazol-4-yl]lpyridine-2-carboxylic acid) is a
thiazole derivative useful for the treatment of a
variety of diseases. The chemical structure of
tetomilast is provided in Formula 1 (see also

http://www.who.int/druginformation/voll8num2 2004 /propl

ist9l.pdf).
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[0003] Tetomilast has been implicated in several

specific functions in activated neutrophils both in
vitro and in vivo, including superoxide production

(e.g., U.S. Patent No. 5,643,932 (RE37,556), fully



(e.g., US. Patent No. 6,291,487, fully incorporated
by reference). Tetom | ast has al so been shown to

WO 2JO7/@38806 ai rway resi stance and peak expirati orCT/ir@wo7062640
guinea 5 pig nodels of pul nonary di sease (e.g., U.S.
Patent Publication No. 2004/0147563, fully
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KiNd.erg, i 1Amr7yGa iapd viisigt e pisisidny caus®itory effect
on activated monocytes.

15 [0004] Tetomilast has been suggested for the
treatment of chronic obstructive pulmonary disease
(COPD) and a number of other diseases, disorders, or
conditions (e.g., U.S. Patent Publication No.
2004/0147563) but its interaction with other drugs has

20 not been previously analyzed. Therefore, tetomilast
has not been suggested for use or used in combination
with other drugs to treat, for example, respiratory
diseases, disorders, or conditions.

[0005] A respiratory disease, disorder, or condition

25 1is characterized by the inflammation of airways which
results in either airway restriction (i.e., reduction
in the functional volume of the lungs) or airway

obstruction (i.e., impediment to the rate of flow into



of death for children under one year old. [0006] COPD
is characterized by the progressive 5 devel opnent of

w@bdorhassod i mi tation (airway obstruction) (Pauret/spa7/062640
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A, et al.: Am J. Respir. Crit. Care Med. 2001

(163), 1256-1276). COPD is one of the najor causes of

chronic norbidity and: nort aP ity throughout the world,
is 10 foreseen, that
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designed to mitigate airway inflammtion, 15 thus

alflogvicat i ng caipDray Ic@StrhicebiraredOBy sheh pﬁf@bh’i@@sﬂ(réown
in the art involves admnistering anti inflamatory

agented opiidtit as edrtfiloestiemiitdsionhi(al rwhgvebatpoteibn)
inhibitory effect on the production of cytokines.
Howewere,l snibst A.ar g sclal @ cAmni $al RespdiresC20t haVare Med.,
shown that anti-inflammtory steroids cannot inprove

t B 0llorig-b3er mlgdégrieddilve §OEP A& @Pep@ﬁnﬁﬁérwajor
function in patients with COPD, limting
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he art for treati ng al rway inflammation is to
gla%\i@ltge pophnagelonulaaly evehs nehpeycbirc sadgeesi.ne

-nmonophosphate (cAMP). In respiratory disease,

t heopr7ijnci paone@inlts dnavokyedtimdnts for respiratory
disease are designed to mitigate airway inflammation,
thus alleviating airway restriction. One such method
known in the art involves administering anti-
inflammatory agents, such as corticosteroids, which
have a potent inhibitory effect on the production of
cytokines. However, most large-scale clinical studies
have shown that anti-inflammatory steroids cannot
improve the long-term progressive decline of pulmonary
function in patients with COPD, limiting their
usefulness to only temporary relief of the symptoms of
respiratory disease (Pauwels R. A., et al.: N. Engl. J.
Med., 1999 (340), 1948-1953; Vestbo J. et al.: Lancet,
1999 (352), 1819-1823; Burge P. S., et al.: BMJ, 2000

(320), 1297-1303).



5 the associ ated bronchoconstriction and inflammatory
process are subject to inhibitory control by cAM.
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adm nistered to treat airway inflammtion and airway
restriction associated with respiratory di sease (Rabe
K. 10 F. et al.: Eur Respir4J, 1995 (8), 637-342).
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ese drugs activate receptors on airway 15
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stinmulate adenyl ate cyclase to synthesize cAVMP. Thus,

betagiadrener diccheeeptoe ag@Rcsbal suthsasnabbutear oh
(World Health Organi zati on recommended nane,

sahbutarblk) aged dpabmehecohstaietdonvanti dandllammatory
treatments 20 for respiratory di sease. However, like
aptrioceissf barmatbnpcst éroiids ibtiiesy brotchddblyatdMy .
drugs al so cannot inprove the |long-termdeterioration
ofHepgkerorampoundactien iraigat Lenes swefhCcp¥EpRESt BEFSD
di sease, limting their usefulness to only tenporar

r edraénisterre 25 §§ﬁﬁﬁoﬁ§raﬁYtﬁé§éa@w§éégssaeéiPﬁawaﬁ

M et al.: JPET, 2002 (302), 127-137).
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| east el even PDE enzyne es that degrade cAWP
andisen &Ry ATBRJ jkhe of auhE nek tBREpkenthedilatory

CAMP-specific isozyne 5 PDE4, which is a major

CAFRQRERChN adi D&@W,SH8PERergic receptor agonists, and
the like. These drugs activate receptors on airway
smooth muscle. Once activated, these receptors
stimulate adenylate cyclase to synthesize cAMP. Thus,
betajs-adrenergic receptor agonists, such as albuterol
(World Health Organization recommended name,
salbutamol) and salmeterol, are conventional treatments
for respiratory disease. However, like anti- |
inflammatory steroids, these bronchodilatory drugs also
cannot improve the long-term deterioration of pulmonary
function in patients with respiratory disease, limiting
their usefulness to only temporary relief of the
symptoms of these diseases (Billah M. M. et al.: JPET,
2002 (302), 127-137).

[0010] A second mechanism known for elevating cAMP

levels in respiratory cells is to inhibit cAMP



muscl e and in inflammatory and i mmunoconpetent cells.
However, it has been reported that these drugs have
waghoenssosi de ef fects as well, for exanple, naRSBL2007/062640
vom ting and increasing the secretion of acid in the
10 stomach (Barnes P. J.: N._ Engl. J. Med., 2000 (343)
No. 4, 269-280). Discl osure of Invention 15 [ 0011]
The instant inyention relates to thod of treating
a ﬁgtaikgr?wncg%p}gi‘igf:ﬁ(gmgdr%yﬁitl%tcerniuﬁgegglgg patient a
t%%%%%%% &8 %¥ﬁ§%&eQ%bf§)an%ﬂ%rgfar%eggnhgaék'eh@v@ﬁ
enbodinent of fhe invention, at |east one
bela2-adkaRerahs 118ceRHhak ageRhst BRMPPENnd0or cGMP.
adm nistéred with tetomlast.” I n anot her enbodi mnent of
t A@ondv enkl @d.rman oZNPiDE Akl ameRtaMP-sberaifdcmayoalme
be admnistered wwth tetom |l ast and at | east one
5 betpa2-, atiieherng @ medept compgapnst inTetiawalastpothe
bet a2- adrenergi c receptor agonist, and/or the anti 25
i mulsarheatody ist endildmmay olyy adali pingmepedmpetent cells.
si mul taneously, separately, or sequentially. The
i #@M@Wteri,n\lén%iaénbﬁﬁ@ rgpogsed tHatr éaeser dprevehtve
respiratory di sease, WO 2007/148806 PCT/ JP2007/ 062640
6 2divsgEGer1der eE6RATEI 67, WSddh &STcRFEAPE CobSPPEERT ve
pul mpnary di sease (COPD). [0012] It .is tqo he. . .
Ui @B 55d P at "ESERSERE tg“gr éﬁldﬂ'rrﬁélﬁgnggalaud in the
d%st%gnia%thi on and the following 5 detailed description
are exenplary and explanatory only and are not
raghiineli ve gf .the i Bygation, wag . cl abeed. 3489031 Ihe
acconmpanyi ng draw ngs, which are 'incorporated in and
corstixgyye a part of this

10

Disclosure of Invention

15 [0011)] The instant invention relates to a method of
treating a patient comprising administering to a
patient a therapeutically effective amount of
tetomilast. In an embodiment of the invention, at
least one betaj-adrenergic receptor agonist may be

20 administered with tetomilast. 1In another embodiment of

the invention, an anti-inflammatory steroid may also be

administered with tetomilast and at least one betaj,-
adrenergic receptor agonist. Tetomilast, the beta,-
adrenergic receptor agonist, and/or the anti-

25 inflammatory steroid may be administered simultaneously,

separately, or sequentially. The instant invention may

be used to treat or prevent a respiratory disease,



specification, illustrate several enbodi nents of the
10 invention and together with the description, serve
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Description of Draw ngs [0014] Figure 1 is a graph
show ng the nean changes 15 in trough FEV1 from
basel i ne (day 1 predose) foP the tetomlast and

| aceb . [0015] Fi > i ‘ : )

e Ceshges” FA oty B FToRrb At iRG. Casy petiv"®
. 3 | | .

F%%%@?%éfgoBlg &5l gk ast and placebo groups. 20

ure I's a graph showi ng the nean changes

i nobEY} for rthe st ebomk! asheand cBlhiacahe gheupsneBest
Mode for Carrying Qut the Invention [0017] The net hods

Cepli-eupliabedchy rihe deRstrapt i 0A5 ahAveAti @81¢oWRhgSe
admnistering to a patient a therapeutically

eldeeatiilee arBamt pafichetar kastplaryt bhazekeldenitvayi vaely
described in U S. Patent Publication No.

2004/ @147563, relsitch cits veulblfy tWe 2002h148806as claimed.
PCT/ JP2007/ 062640 7 incorporated herein by reference.
Er9&diddent s Toe ekeompeniédof dreléndeenphiise are
adm ni stering at |east one beta2-adrenergic, receptor
ag@ﬁpgppréﬁ&%oapiéﬁglFynéﬁltwéssﬁ BREt of this

anti -i.nf | anmat or teroid. 5 [0018] The phrase "

 REESICIERCaPry SATUSErose 3RSERCL: HECGRRaRS, SEnthe

refers. tao_an unt . of act.iye 0 ftici t

stiT éﬁgntﬁ@?ggggffgerp%§§¥oF8%iggggggﬁ%gog' s82be! 8o

P | egical.- es s Rpad iP3bhent, Preferably,

t%%%g?ggcggﬁegg%ggggqgg ?he 10 éctive cgnpound

stinmul ates the desired physiol ogical and

phar macol ogi cal responses w thout produci ng adverse
Brief Description of Drawings

[0014] Figure 1 is a graph showing the mean changes
in trough FEV; from baseline (day 1 predose) for the
tetomilast and placebo groups.

[0015] Figure 2 is a graph showing the mean changes
in peak FEV; from baseline (day 1 predose) for the
tetomilast and placebo groups.

{0016] Figure 3 is a graph showing the mean changes

in FEV; for the tetomilast and placebo groups.

Best Mode for Carrying Out the Invention

[(0017] The methods contemplated by the instant
invention comprise administering to a patient a
therapeutically effective amount of tetomilast, a
thiazole derivative described in U.S. Patent

Publication No. 2004/0147563, which is fully
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effects. [0019] A patient is hereby defined as any
person or non-human aninmal in need of tetom | ast or
or any subject for whompeBAR2IEN2640
with tetomlast or its conbinations may be

beneficial, including humans and non- human ani mal s.
Such non-human animals to Be treated include al
donest i cat ed d_feral vertebrates. l.ent

NG PRy, S0 ol Beracrrel SEanstsns S0P hbe
AGLAOCOTRANIYS oS e LEEALLRR 2ho! AR 4EARLObne
treatnment. | 0] e terns "treatnent” and "treating"
a%e‘&%@dad!’:‘@ﬁ@k&i{:eft@ée}%)@oPoé@oxﬁ’IQQhYJaﬁﬁtd)ﬁ_tﬁé‘ﬁ‘ally at
synptomati ¢ nodes of therapy. 25 [0021] he net hod of
t heaskSbart antvenhiroammayoke stsedido prevent or to
treat a disease, disorder, or condition, such as a

r §9PiLBat or y Tihies pagesedi"'sorttderapent icandivt edffective
Respiratory di seases, disorders, or WO 2007/148806
PETIR2007/26626400 hgredndi redrssi fol ade aablatgpé asgive
inflammatory di seases of the [ungs and upper

r espeansr puffact entx ERpBairulpéspith&tar¢udiiSeases,

di sorders, .or conditions include, . but are not limted
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hi al thma, i - d h
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bronchitis, chronic bronchitis, obstructive

brgrehittsi's, spastic bronchitis, allergic bronchitis),

enphysenma, pneunpconi osis, snall airway obstruction,

si{fmgliot]l S, A patient is hereby defined as any person or
non-human animal in need of tetomilast or its
combinations, or any subject for whom treatment with
tetomilast or its combinations may be beneficial,
including humans and non-human animals. Such non-human
animals to be treated include all domesticated and
feral vertebrates. The patient may have a steady-state
plasma level of any one of the active compounds of the
invention at the time of treatment.
(00201 The terms "treatment" and "treating" as used
herein refer to both prophylactic and symptomatic modes
of therapy.
[0021] The method of the instant invention may be
used to prevent or to treat a disease, disorder, or

condition, such as a respiratory disease, disorder, or

condition. Respiratory diseases, disorders, or



bronchi ectasis, and rhinitis (e.g., seasonal or
perennial rhinitis). 15 [0022] An enbodi nent of the

wo meemdssen i ncl udes a nethod of preventing orpdrgabémG2640
chroni c obstructive pulnonary disease (COPD). COPD is
often associated wth the grogressive devel opnment of
airflowlimtation (airway“obstruction), wherein the
i nfl amat ory .cells _20Q-.found i h I eql-ar
e R R e R e R
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disorﬁgrsP %r condﬁ%?gns gigéfosegQin u’s’ Pa?gﬁg ﬁgy

5.,84319320rY. 8isBakent N9 508 d29%, 48¢, candibignsPatentide,
25 Publication No. 2004/14563, ot her exenpl ary

divseases, nodi sendees, to;, eemémnhicars cohat tiwysbee.g.,
prevented or treated by tetomlast include, but are

5 natl lleirgiitced sttama , r esberbsiad, agyheeel egecali sdi-soddeed
osteoarthritis, WO 2007/148806 PCT/JP2007/ 062640 9
eessima,| ppdd utephrinducedl keghakt maghcopdthyr induced
congenital obstructive nephropathy, celiac disease,
Gearbga)di 96856, rERYPLEREPEYs d1FSesPasYaJEPREphghronic
spi nal muscul ar atroph eIinatin% ggsease of the

a

., d
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itis, d Gaft- - t i GvHD) .
Tbd ey pees el SbBEDY T Pe i Hug iR Tel 8! Pheute
(3. 4-di.et h : - 4-(2- . . o
10 BB ST Ty Ch Bal 6 b P PR EAP SRS SRR Lo
S%p%s%ighg§€ﬂbhétXElp&ﬁh@kﬁ$t2b9%ﬁgﬁﬁ¥3%§,aGHQPygémﬁ,

|azol erivative usefu or the_treatnent o]
V @ihle@inh coh 1@k 8as 8madnd adeseki Bedtiricdisn, Patadkitis,

Publ i cati on No. 2004/0147563. The chem cal structure
bronchiectasis, and rhinitis (e.g., seasonal or
perennial rhinitis).

15 [0022] An embodiment of the invention includes a
method of preventing or treating chronic obstructive
pulmonary disease (COPD). COPD is often associated
with the progressive development of airflow limitation
(airway obstruction), wherein the inflammatory cells

20 found in the bronchoalveolar lavage fluid and sputum of
patients are neutrophils.

[0023] In addition to the various diseases,
disorders, or conditions disclosed in U.S. Patent No.
5,643,932, U.S. Patent No. 6,291,487, and U.S. Patent

25 Publication No. 2004/14563, other exemplary diseases,

disorders, or conditions that may be prevented or

treated by tetomilast include, but are not limited to,

restenosis, gynecological disorder, osteocarthritis,



of tetomlast is provided in Fornula 1. C 9Ht 8N20QS
C2H H3C,,/Otd H3COi N\ I S! (1) 15 [0026] The

wo edoonidsast as used herein and represented bypEDIFMIP062640
1 of the instant invention includes its prodrugs,

conjugates, or any other formthat will provide an

active f or m of teton1|ast fhe tetonllast as used
ein _is._further nded t i_ncl.ud
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refers to conpounds which stinmulate the
belaZaadmerendiae beeephyl,. dBel/a2inadregerdiseakecept ens
are the predom nant receptors in 5 bronchial snooth

5 nmestltealOneevacti vgsedm t(DEShet a2cecptinénergildtiecept or
stinmul ates adenyl ate cyclase to synthesize cAMP.
Equiosaltest, phﬂa§e§fmSeéansrhb§t d@pbﬁ@&tﬂ@ﬁHamd in
the art include: "beta2-agonist” and " (32 agonist."
THO0Bétla2- a@Eé@éE&Eé_receptor agoni st, as 10 used

herein, includes its racemat es, .stereoi SOITEI'S

tH@p?5&1xtuF€§omﬁ98§Fué§ éoﬁjgjﬁFQQXyBPeﬁﬁ§ oﬁﬁé?_

t hat || d
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thiazole derivative useful for the treatment of a
variety of diseases and described in U.S. Patent

Publication No. 2004/0147563. The chemical structure

of tetomilast is provided in Formula 1.

C‘ISH18N2048
HyC O
Hc” o
(1)
15 [0026] The tetomilast as used herein and represented

by Formula 1 of the instant invention includes its
prodrugs, conjugates, or any other form that will
provide an active form of tetomilast. The tetomilast
as used herein is further intended to include its salt

20 forms (both acidic and basic), solvates, polymorphs,
etc.

[0027] The Beta,-Adrenergic Receptor Agonist




15 its salt fornms (both acidic or basic), solvates,
pol ynor phs, etc. [0029] Beta2-adrenergic receptor
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to: albuterol (salbutanol), AR-C68397AA,
arfornoterol, banbuterol, 20 bitolterol, broxaterol
carbuterol, CHF-1035, clenflterol, dopexam ne,

| E0RRBa’ | BBERheRge "bs?é%?é%”ar!l%rzgei%&%%ﬁé?r
'%&%%%'Qumagelusgabﬂg 69, qggaégrkaeco LARKAt ehepal

omrole, orC|prena i ne, pir uter procaterol,

r%a&ﬁhqg%g tﬁbnbb%a9Ladréhé99£¢nﬁecé@taﬁfan@étaz
sal meterol, sibenadet, soterenot, sulfontero

Téd%@@%mgﬁ%rgébéstQs bk@f@ﬂbdpredbmhﬁbdte&@beptors in
epi nephrine, norepinephrine, colterol, W 2007/ 148806

PCToARR0AT/ C623640 mmkcebhy|0nbepanemhated the betay-

i soproterenol, nmetaproterenol, ephedrine, GSK-597901,
GBKrthe79ic GEKeBT8B0B L i@BKate42444nyE8Ke1598025e( £

-2- [7 (S) - [2 (R _-Hydroxy-2- (4-
hy&m@%?gh@ﬁypﬁgfhylgﬁPﬁ@Fl§nt6P?rSS?érHﬁ?érénztgls
napht hyl oxy] - N, N-di net hyl acet am de hydrochloride ,
NBREHER&LEN é&?n&PeFBP ahBi1%9ugRd" 5- P?tes ggonist™ and

qU|ﬁo¥%%ngg x4 g%;%g%ﬁyéﬁydrox ethqg :gzggrust, s
PhEY gEhtn) Phasdl, gglﬁ%@ykgggnxkhgnlgeé%%@xgkmérs and

anzothi-azo
t%%lr

&Qu%egydbgéﬁﬁﬁﬁgylko%jhéa@%s or any other form

Q
en2|n1§ azol yl) but yl am noJ et hano

1th%t(%1lﬁEFQ%&XQ%néh|@%h&Qk Fomdeexyphenykhs 2afdefdrgic
benzi m dazol yl ) - 2- net hyl - 2- but yl am no] et hanol ,

lrle2pbor agonist. Furthermore, any of the Bz—adrenergic
hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n-8-yl]-2-[3-(4-N, N 15
direetkhylbamagopienyl rs2 usethyler2ipr apyiamendpdt tanahglude
1-its salt forms (both acidic or basic), solvates,
polymorphs, etc.
[0029] Betajs-adrenergic receptor agonists include,
for example, but are not limited to: albuterol
(salbutamol), AR-C68397AA, arformoterol, bambuterol,
bitolterol, broxaterol, carbuterol, CHF-1035,
clenbuterol, dopexamine, fenoterol, formoterol,
hexoprenaline, HOKU-81, ibuterol, isoetharine,
isoprenaline, KUL-1248, levosalbutamol, mabuterol,
meluadrine, metaproterenol, nolomirole, orciprenaline,
pirbuterol, procaterol, reproterol, rimiterol,
ritodrine, salmefamol, salmeterol, sibenadet,

soterenot, sulfonterol, TA-2005, terbutaline, tiaramide,

tulobuterol, epinephrine, norepinephrine, colterol,



[ 2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ] -2-[ 3- (4-
nmet hoxyphenyl ) - 2- met hyl - 2- pr opyl am no] et hanol ,

wd. 2402 k806 PCT/JP2007/062640
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hyr doxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ]-2-[3-(4-n-

but yl oxyphenyl ) - 2- net hyl - 2- pr opyl am no] et hanol , 1-[2H
20 5-hydroxy- 3-o0x0-4H1, 4- zoxazin-8-yl]-2-{4-[3-(4-
met hoxyphenyl ) -1, 2, 4-triazal -3-yl]-2-nethyl -2-
e D AT T T L S R

[ r [ .am UtV )ond H Lofb- | azi 3¢ on 1
(3P c#%? Dot bek-1e% o pﬁgﬁi |6)7fé}§_JZO 735 C5K

t @iabutey! aiEknaxefghanol(—)and (7 (s) - (2 (R) -Hydroxy-2- (4-

1- (4- et hoxycar bonyl am no- 3 ‘

C Hd@an Remy kmd nbt et - lBytry lsakicrahgtranral-.

[ 0030] Beta2-adrenergic receptor agoni sts nmay be

C lnagsithiyedxg9 -mon—si¢mechiyl e candrd eleetityidrechloride

bet a2- agoni sts. WD 2007/ 148806 PCT/JP2007/062640 12
Nownsalyectites lbetra®tagoni, sO3Br-afér ang thdge (Cefpounds
whi ch act upon all classes of a- and 3-adrenergic

r sdepthorls ndad —2mailade nop ol ~ayvel reety eithpilt ed by droxy-1H-
epi nephri ne, norepinephrine, caolterol, 5
etINinedidEpienemsri dePyidsepyot/arlendIl 2 -deadrat er enol |

an ephedri ne. Sel ecti bet a2- i_st.s refer to

s e o as SRLdn s edvi APy 2B ngpgny1I%2 (3H) -
(32-adrenergi.c__receptor, nd i,ngl Le _not. , _,4_
Pl e o R%s patct %Y*i%‘é%%@%@?’&i 284- 1
arformoteraol, ut eral ., _->1Q hi Lerglr hanexat erohk, (4-
cgf%ﬁggégﬁgoéﬁg§2%3&%t% He%b%#gyg%b ggggxaninef -

f GRYNSEYbe nfQNHRT 86914 - RN R BRIy g ~ 2HPEL- 1,
ibuterc}flg'l, T g R e Kﬂgg1248,

| eesakhutaamly. ) rebueengll -2 -mRityadmine,] ethanol, 1-[2H-5-
net aprot erenol, nolonmrole, orciprenaline, 15

p ihryliuttostye! 3 - oproedat-ar, dl-b enepixatzeé nel8- yili] mzt-dBel (4 -N, N-

ritodrine, salnefanol, salneterol, sibenadet,
dimethylaminophenyl)-2-methyl-2-propylamino]ethanol, 1-

[2H-5-hydroxy-3-oxo~-4H-1, 4-benzoxazin-8-yl]-2-[3~-(4-
methoxyphenyl) -2-methyl-2-propylamino]ethanol, 1-[{2H-5-
hyrdoxy-3-oxo-4H-1, 4-benzoxazin-8-yl]-2-[3-(4-n-
butyloxyphenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-
5-hydroxy-3-oxo-4H-1, 4-benzoxazin-8-yl]-2-{4-[3- (4-
methoxyphenyl)-1,2,4~-triazol-3-yl]-2-methyl-2-
butylamino}ethanol, 5-hydroxy-8-(l-hydroxy-2-
isopropylaminobutyl)-2H-1, 4-benzoxazin-3-(4H)-one, 1-
(4-amino-3-chloro-5-trifluoromethylphenyl)-2-
tertbutylamino)ethanol, and 1-(4-ethoxycarbonylamino-3-
cyano-5-fluorophenyl)-2-(tert-butylamino)ethanol.

[0030] Betajs-adrenergic receptor agonists may be

classified as non-selective and selective betajs-agonists.



soterenot, sulfonterol, TA-2005, terbutaline,
tiaram de, tulobuterol, GSK-597901, GSK-159797,

wWEE7aI8007, GSK- 642444, GSK-159802, PCT/JP2007/062640
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(-)-2-[7(S)-[2(R) - Hydroxy-2-(4 20

hydr oxyphenyl ) et hyl am no] -5, 6, 7, 8-t erahydr o- 2-

napht hyl oxy] - N, N- di net hyl acet ani de hydr ochl ori de
ohydr.at e,. _car not er ol -149_and, 5-[2- (5, 6-

e 5 P 1671 b ar BRGar i) - BoRGar aRyerfe

quj i n-2- ydr - (- 2-{ 3L :

phwgﬁy het c%xy %Po%}:]] g&%?%ﬁ%/;l %%: {ﬁ{/l g% Eo}%gt%%yle]r-gic

( 3e RIZOLNIRZ0l:aNBe, but are not limited to,

1- (2-Tl uoro-4-hydroxyphenyl)-2-[4-(1-

b in%qiﬁ' 20ley| hoZemhbyphrinkyt yoamerehet hanol ,

1:%{%-( - nmet hoxybenzyl am no) - 4- hydr oxyphenyl ] -2-[4-(1

V@ +20Q Hot48306 pRCThEP206 6pR6264@Nn0l3 metaproterenol, and

benzi m dazol yl ) - 2- net hyl - 2- but yl am no] et hanol

lefpliddiine. Selective betar-agonists refer to those

hydr oxy- 3- oxo- 4H 1, 4-benzoxazin-8-yl ] -2-[3-(4-N, N-

dicprpiepngls woglsEnyplPpc faseRyly- 204 dpPhafenafEERaRdt ¢

1- [2H 5- hydroxy- 3-o0xo-4H 1, 4- benzoxazi n- 8-yl ] - 2- LB- 24

5 HRSERS Oy Fhemyl TRslgemy Pus. 6F€p§/‘l°§mlﬁ6f|l@9h§ﬁ’ol albuterol

1-[ 2H 5-

hy'PAHRAEEMEN S+ 4 BRT CHBFEH 2B% a 2T O Tt L oA 3 PegPyLterol,

but.yl henyl ) - 2- | - 2- lLam n d I, 1-[2H

S R 7 o R e S 2P AR ey T T2 P 3- (4

MR ROV, |) qbpndii hiedZ Pendrtln2- Peiivke?o10

_butllygl amFE%%&_ét hé%glézx I5n E‘)?dr o%/l- 8- (r]f hydr cl;xy- 5- ©

| $QRPREAT: RRDULKL-3HE 1 i bukensaxaziste=3haétiheone, 1-

(4-am no- 3-chl oro-5-trifl uoronet hyl phenyl ) - 2-

t arsidpHeylaanineg) Kethanrals, ardosalbutamol, mabuterol,

1- (4- et hoxycar bonyl ani no- 3-

c yanaabtfilnggr aphapyore2efibdr t noloyliawileq) etrdcapaienaline,

[ 0031] Beta2-adrenergic receptor agonists may al so be

clpdgdidftieed las drowgtacrilng reprofierolacriing teriodng-

acting"” refers to a drug which has an effect on the

ritodrine, salmefamol, salmeterol, sibenadet,
soterenot, sulfonterol, TA-2005, terbutaline, tiaramide,
tulobuterol, GSK-597901, GSK-159797, GSK-678007, GSK-
642444, GSK-159802, (-)-2-[7(S)-[2(R)-Hydroxy-2-(4-
hydroxyphenyl)ethylaminol~-5, 6,7,8-terahydro-2-
naphthyloxy]-N,N-dimethylacetamide hydrochloride
monohydrate, carmoterol, QAB-149 and 5-[2-(5, 6-
diethylindan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one, 4-hydroxy-7-[2-{[2-{[3-(2-
phenylethoxy)propyl]sulfonyllethyllamino}ethyl]-2 (3H)-
benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-
benzimidazolyl)-2-methyl-2-butylamino]ethanol, 1-[3-(4-

methoxybenzylamino)-4-hydroxyphenyl]-2-{4-(1-
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bronchi for about six hours or nore, and may |ast up

to about twelve hours in sone instances.

20 refers to a drug whi ch hasp@mir2007/062640
effect on the bronchi for |ess than about six hours.
[0032] Specific enbodi nents of beta2-adrenergic

receptor agonists contenplé?%d by this invention

i ncl ude .al_but er gl | L.-ln.a further 25
e e 2 OUNG 58 A5t aroPyry rBelsl B hATAr of (815

R S e 5665 e da T EeT Y as007 P 0g ka0 0 o]
T@%mﬁ%ﬁ%ﬁ%mﬁ%@%ﬁéh@ﬁba@“%k@ﬁ&lsbebegyiaﬁino@%@ﬂanol, 1-
herein, 'is well kndown in the art and refers to

CqrROYNas dirBat, —Redues 40~ 1pueventz oikakli argeatilor2-agd (4-
includes its stereoisoners and their m xtures, esters,

5 mpr0dkygsengAnj-Rgake sy 6L -pirppgi her nbdemhthatl , WLH[2H-5-
provide anti-inflammtory activity. The anti -

i hiyiraowgt-8rpxet-dHoild 4abensed akeneiBnyild —a-48-i(dt-aended

to include its salts (both acidic and basic),

s blurategyprhpolvnoRphe thetlc 2-pgopedasfinpi givppres leof 1- [2H-
anti-inflammtory steroids include, but are not

| Py Ed ory 3o ddstle oG8 zoxardar fretadone 14— 13- (4-

di propi onat e, _becl t hasone, hudesoni de, . butixocort

or s BB ey LA s Gniide L 1P obart S one TEEDalacs

def | azacort, X t hasan Xxanet h 15_
Rt e AR hason LS oL BAAFEY Zapr odone

pr:Qpi - l.aRe,yf huqgcinal ethanizde - -
o e e A T
prapi:anakes-haheket-asel, ipnopi-ematay1pakapnedone

acetate, hal onetasone, hydrocortisone, hydrocortisone

agepenat§lamino) ethanol, and 1-(4-ethoxycarbonylamino-3-
cyano-5-fluorophenyl) -2-(tert-butylamino)ethanol.
[0031] Beta,-adrenergic receptor agonists may also be
classified as long-acting or short-acting. "Long-
acting” refers to a drug which has an effect on the
bronchi for about six hours or more, and may last up to
about twelve hours in some instances. "Short-acting"
refers to a drug which has an effect on the bronchi for
less than about six hours.
[0032] Specific embodiments of betaj-adrenergic
receptor agonists contemplated by this invention
include albuterol or salmeterol. In a further
embodiment, the beta,-adrenergic receptor agonist is
salmeterol xinafoate.

[0033] The Anti-Inflammatory Steroid




20 hydrocortisone acetate, hydrocortisone sodi um
succi nate, hydrocortisone probutate, |otepredno

weipbemsie, nmethyl predni sol one, nethyl predni sed©2007/062640
aceponat e, nethyl predni sol one sul ept anat e,

nonet asone, nafl ocort, prednisone, prednisolone,
pr edni sol one farnesyl ate, 243 pr edni sol one sodi um

, dni bat, T, I , i de,
E’ﬂ@%@ﬁha o Bhe SR S T B o O EPRRLS s
6a, - di - 17a- 2 .

%s%% %%re%%rol%ogg%ﬁlkngﬁy&n thelgrt anﬁyf?ggrs to

f uranyl carbonyl roxy-1l6ba- net oxo WO

qu%(%%%%gﬁthI/%géggg/QQZgégve%Q inflammation, and
anar

sta-1, 4-di ene-17b-carbothioic acid S-fluoronethyl

est@Nudes its stereoisomers and their mixtures, esters,
6a, 9a-di fl uor o- 11[ 3- hydr oxy- 16a- net hyl - 3- oco- 17a-

5 prapidemyylsoX yoandgasts-, 1 o4- dngnethé3foambanhitoiwd 1aci d
S- (2-oxo-tetrahydro-furan-3S-yl) ester, RPR-106541,
apdovideTab26 -(8EPaforitoyy ROB3GY tivet hifhepradni-sol one
and predni sone are oral and injectable forns of
annifliamregerat Gtgrodéer Bisc oseer biegeint hey adse apaehgsteto
from nunerous Dbranded and generic pharnmaceutica
camEades 1t80 sBe&Borterhis e ddicpPopi BRSLE ) irs SE8VATES

an aerosol for inhalation under the nanmes Beconase(r)

ak@LBBOSRESe RO&Cr) by @ axoSnithKline. Fluticasone

R R e

i anci nol one cetonide is soO

RhongRaul epe Roler under the name 15 Nasaearbipk, as a
% 3 . & 8 solg as

nasal spray and aeroso 'uni sol'ide is a

nasal, 15eldlslpr BRgebptBeanane pNasdkidetkbnanNdbudesonide,
Nasarel TM by Roche Laboratories. Dexanethasone is sold

a%u&ﬁ&o&@&kugkﬂﬁﬁﬁﬁat%,S@ﬁbl@%ohﬁdévach&bﬁ&@QuhbcalS,
Inc. under the nane Dexacort TM Phosphate. Mbnetasone
2@ ifvaneate idefdalzdcastt helexanehydsahe ,asieaanashbsone
15 palmitoate, dexamethasone sodium phosphate, deprodone
propionate, fimexolone, fluocinolone acetonide,
fluocinonide, flunisolide, fluticasone, fluticasone
propionate, halobetasol propionate, halopredone acetate,
halometasone, hydrocortisone, hydrocortisone aceponate,
20 hydrocortisone acetate, hydrocortisone sodium succinate,
hydrocortisone probutate, loteprednol etabonate,
methylprednisolone, methylprednisolone aceponate,
methylprednisolone suleptanate, mometasone, naflocort,
prednisone, prednisolone, prednisolone farnesylate,
25 prednisolone sodium phosphate, prednicarbate,
rimexolone, rofleponide, triamcinolone (e.g., as the
acetonide), tipredane, 6a,9ca~difluoro-17o-[(2-

furanylcarbonyl)oxy]l-11pf~hydroxy-l6a-methyl-3-oxo-



preparation by Schering Corp under the nane
Nasonex(r). Budesonide is yet another inhaled

waEtiseed eroi d used in treating pul nonary di SEES807/062640
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Budesonide is marketed by Astra Pharnaceuticals, L.P.
as a powder in a 25 Turbuhal er(r) device under the
name Pul m cort Turbuhaler(r%? Al of these drugs and

| ti | i. Nj. bl.e _f Lati
20 e Bua T OERS 1950 CoERPEP RISt Sine Prydgr eyl

D%% ef er ence(r: ng), %QE 1,148806 —3-0co-1T70-
P %f520.97%§2%i§1Qf p&%lisﬁggggé %ggiggfhgéo%oﬁfgsl7q
C%&%%ﬁ%hb@%xyLﬁ%dr%%t@ew,4;@&%%Erla§AcaEQg%ﬁhoép acid §-
specific enbodi nent of anti-inflamuatory steroids

cqntenpl-atedaby drbl-guiraventi-gn )i aekedes RPRHOEBE2aS 088
In a further enbodi ment of the invention, the
antri-12ef |(3ePatory ist.eroid i s fluti casone propionate.
[ 0038] Preparation of Active Conpounds [0039] As
di[$00$3ed aBevbylt peedotisvé coenpodngsedhisphe ipnst amgl
invention may al so be present, for exanple, 10 in the
f ongh ohJelkeiaplealfogmgn@fornid -doifdarBsteayy.
hydrates), and/or in the formof their N oxides, etc.
[ GOAGT-CPRE SR ESF ot et 2t Re 2YELIL 7R LEoAPOENGREPYdes
its bgse salts and acid addition salts. In.an
S8FRENERSH SERE v BRer BRCCPRACadl FORRYTBE A 15

"ph i [1y,. g [ ’
o%e%@%%%%@%%%%e %&%%%ﬁg%%gkg %%lgb%dmggcg n@éfﬁggﬁe%or

ve co nproved p &r fracoki i

p&%%%ﬁ%g%%nT%%d%%”Eﬂ%egaﬁ%stE%c%ﬁggeﬁoéﬂ?Oée&@ﬁagétA@@kn/

conmpoun he pharnmaceutically acceptable salt form

0l 1R ARGk hKE i neONPeURE 1 BRY 0AkS Brbpiibhakky i608beH @nder
desirabl e 20 pharnmacoki netic property on the active

cemrouatheWrilohasef BY dGDokoPhevhRUSHhY . POBBELSHEC 1 AGToNAY

even positively
acetonide is sold by Rhone-Poulenc Roher under the name
Nasocort® as a nasal spray and aerosol. Flunisolide is
sold as a nasal solution under the name Nasalide® and
Nasarel™ by Roche Laboratories. Dexamethasone is sold
as the sodium phospate salt by Medeva Pharmaceuticals,
Inc. under the name Dexacort™ Phosphate. Mometasone
furoate is sold as the monohydrate as a nasal
preparation by Schering Corp under the name Nasonex®.
Budesonide is yet another inhaled corticosteroid used
in treating pulmonary diseases. Budesonide is marketed
by Astra Pharmaceuticals, L.P. as a powder in a
Turbuhaler® device under the name Pulmicort Turbuhaler®.
All of these drugs and nasal preparations or oral or

injectable formulations can be found in the 1999

edition of the Physicians’ Desk Reference® (PDR),



affect the pharmacodynam cs of the active conpound
Wth respect to its therapeutic activity in the body.

wo 96dA)ssihe phar macoki netic properties of the BCt/img07/062640
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25 conpound whi ch nmay be favorably affected include,

for exanple, the manner in which the active conpound

is transported across the &Il menbrane, which in
turn.ma directly and_positi.vely affect .the

BEGIEPSH DO 205 77 L4BB0ROBCTFabooBTFObaRA0 1hG, OF New
db@&g%@utbgg, bi ot ransformati on and excretion of the
active’éonpound. [0042] The salt forns of the active

cqppaynds o Lhec;irAgt apboknkenti oF HRY ibenpnaRARed by
conventional nmeans. 5 Were the active conpound

CRRRLNS sakcAtktpdaeun, be sHikahheepalibnt harealiegry be
fornmed by reacting the conpound with a sufficient
afouft calsoae .apghopr fatrehebagebbaipeavi o€ the invention,
correspondi ng base addition salt. Exanples of such
bases aartd -dlnkdlaimmattoaly hpidrmoxidless 101 ubhctasldng propionate.
pot assi um hydr oxi de, sodi um hydroxi de, and |ithium
hyi@08Rilde; &rkepkirasi Ol Aestta SPERLAES such as
bari um hydr oxi de and cal ci um hydr oxi de; al kali netal
allR8%%des (85gdispyrassl aRretmahbrafetaNg seBPGHNAS of
propanol ate); .and vari ous organi ¢ bases such_as

P 7 Re ;

. 15

&r L SheN it AV RRRGPANTRE, 2 mEERyFYCut S ngxample
Al;so.incl.uded are,the alum.n L ts_of ti
TSR AT PR trE atr Ry aner B, Sp06saeras ¥ea.,
Accardingly, h ical t ghle
N e I R e e i Sl P
| iiotsed t 0! TRURLAYMECRATERT ¥Rk GRkGHVUMCoMBBRBH. includes
ferric, ferrous, |ithium nagnesium nanganic,

MRGaARALS, sRQLaSShdMacsadiada tapd zknessal ts. an

apa

embodiment of the invention, the salt may be a
"pharmaceutically acceptable salt," which may confer on
the active compound improved pharmacokinetic properties
as compared to the free form of the active compound.
The pharmaceutically acceptable salt form of the active
compound may also initially confer a desirable
pharmacokinetic property on the active compound which
it did not previously possess, and may even positively
affect the pharmacodynamics of the active compound with
respect to its therapeutic activity in the body.

[0041] The pharmacokinetic properties of the active
compound which may be favorably affected include, for
example, the manner in which the active compound is
transported across the cell membrane, which in turn may

directly and positively affect the absorption,



[0044] Alternatively, acid addition salts may be
formed by treating a free base formof the active 25

weposses with a sufficient amount of a PCT/JP2007/062640
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pharmaceutically acceptabl e organic or inorganic acid.
Exanpl es include, but are not limted to, hydrohalides
such as hydrochl ori de, hydriobroni de, hydroi odi de;

ot her mg %007/1%88 6 _PCL/ JP2 07/062340 18tniner Ith
A GGS TARH TR T PAGEFBESGRAT Ry -SRI £8%s GERTRE L OBLPTathe

n%%&@%%,cgﬂg%gggye, etc.; alkyl- and

nonoar yl s onates such as et hanesul fonate, tol uene

S%b@qaqte, and kenzepgshisf gratec apdiQLhebm@bankCo? the
acids and their corresponding salts such as acetate,

t anlhahe, iMedlion UGl SreSdtdatiey BeAZEAt €onal means.
salicylate, ascorbate, etc. [0045] Accordingly, the

plaerec ek aakliyecaceapbablde coatiadnaddint hendsakbspef a
the active conpounds of the 10 instant invention

i solitd®lebstlar €éhroeolfi mayetbet ormadebat ecaadipgt &he
al ginate, arginate, aspartate, benzoate,

berrenesd Wonht @ cbédylcacaf, aposnlkf gfean pppgprpiriate
brom de, butyrate, canphorcitrate, o
cPEISEp&Rt BESNLEFI Ghat 6°0rdrgPaeehrafebags addition salt.

di_hyd h . dini b , .dod | sul.f ,
SRR Pl LR e R

i t te, . glucohept : ,
oo LB EHSIaLE GLHBRISR 0 G SLASERANE, anc

hﬁgk%qhﬁgﬁsgg?Qgggggg?%giiggxgggﬁhemeﬁggfgg?E%xides such

hydroch obrom de, hydroio

2 Ry g0 Vgt Rgaesulitienahe, caledifenyusekhienabexali metal
i so-butyrate, lactate, |actobionate, nmal ate, nal eate,

maleRatigesmaedgl. at gotaketaphesphabe ateebhanesdli:anat e,
nmet hyl benzoat e,
propanolate); and various organic bases such as
piperidine, diethanolamine, and N-methylglutamine.
Also included are the aluminum salts of the active
compounds of the instant invention.
{0043] Accordingly, the pharmaceutically acceptable
base salts of the active compounds include, but are not
limited to: aluminum, ammonium, calcium, copper,
ferric, ferrous, lithium, magnesium, manganic,
manganous, potassium, sodium, and zinc salts.
[0044] Alternatively, acid addition salts may be
formed by treating a free base form of the active
compounds with a sufficient amount of a
pharmaceutically acceptable organic or inorganic acid.

Examples include, but are not limited to, hydrohalides

such as hydrochloride, hydrobromide, hydroiodide; other



nmonohydr ogenphosphat e, 2-naphal enesul f onat e,
nicotinate, 25 nitrate, oxalate, ol eate, panvate,

wEaoviasie, persulfate, phenyl acetate, PCT/JP2007/062640
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3- phenyl pr opi onate, phosphate, phosphonate, and
pht hal ate. WD 2007/ 148806 PCT/JP2007/ 062640 19 [0046]
As di scussed above, the acﬂ#%e conpounds of the

i nstant .i nvent I

RERERR AEERsL RS ER e EphE bR E | SRERLPRIER as
t l; d L Lh t 5
j BEAT3%R, MRuEedLE, Eﬁé%héa?”dfﬁt?‘ér 9”?% e

aheIe 248 safFandedsi Buenass. «Shehea3@BRES el Nebudene
enantionmers (also called optical isoners, whi ch are

S%@ﬂ@@h&@@Ef&nﬁh@bn@éﬁeﬁh&f@hatﬁage&daﬁdhbavergquab
but opposite specific rotation) and di astereoners 10
(atédeokagoniers rt hatrraspondtingi sedksi sagbsps po064Zte,
The active conpounds of the instant invention also

i nelrtide teheimalester s suThénaéem tesrere, r bbaesate, an
active conpound nade froman esterification reaction
|ﬁaWhP&ﬁaéeeaﬁ§§@ypﬁéeacﬁacreacts with an al cohol 15
thrOﬁgh the | oss of a nol ecul e of water

PhaPHRdeut i BEFOEBAPELY LI GRS, PﬁBFﬁ‘BFﬁPF&:@EgMdaLE/@PESBée

CORBOSPLTOHE00r SRS PhstAR: PhOSH: FONCEORpFI 26 &S

conpri & any

On%s% golgV%BtEg% §BC§EP%VebEQ”EQ%”H%tdﬁﬁﬁEkgédto

ove. arnaceu osition may al so

C%Ert $€, aaehggrﬁecegtlbeﬁhw é‘f%%%%@' €a6 a&»ts&el n

accor ance W t he propertles and expec
pechoraRrRCELAh 28HEBUCABREEES (beky1adsi ni 5&eaufaeeto a

patient. 25 [ 0050] As used hereln the term "carrier"
i pelsud€Ste, bromide, butyrate, camphorcitrate,
cyclopentanepropionate, digluconate,
dihydrogenphosphate, dinitrobenzoate, dodecylsulfate,
.ethanesulfonate, fumarate, galacterate (from mucic
acid), galacturonate, glucoheptanocate, gluconate,
glutamate, glycerophosphate, hemisuccinate, hemisulfate,
heptanoate, hexanoate, hippurate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
iodide, isethionate, iso-butyrate, lactate,
lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate,
monohydrogenphosphate, 2-naphalenesulfonate, nicotinate,
nitrate, oxalate, oleate, pamoate, pectinate,
persulfate, phenylacetate, 3-phenylpropionate,

phosphate, phosphonate, and phthalate.



acceptabl e diluents, excipients, adjuvants, vehicles,
sol ubilization aids, viscosity nodifiers,

w@b@sasssas i ves and ot her agents known for prordDiFgo7/062640

10

15

20

25

favorabl e WO 2007/ 148806 PCT/ JP2007/ 062640 20
properties in the final pharmaceutical conposition to
be adm ni stered to the patient. [0051] Mor e

pﬁs%h%ﬂlar|%3 dq%c%%%%Be %o%%nt Ing angbé RE ds of

tant i nvention i nclude: aC|d 2|ng

agl%.%t %. I’ltSQZ a%bj ngn% e% tq.%%l Elqg Oo rl nEﬁ.%@%t %q'l@lr}e CS{‘ t eQ'é'o lsomers.

anti m crobial agents (including antibacterial,
antidf Yrgal - s2Rd 3NkbRket0zeFl ragent Shmpaihidex cdant fake
protect the ingredients of the pharnaceutica
C QIR0 Siale0 fofl kel dangge man ad egriadakitoha veutherdirng tbas
agents to nmaintain a desired pH chelating agents to
ngioitnaidn ilmhéhieosiates bireegt butdidsgéesi ng ahe saypéeheiimg
agents; enul sifying agents; excipients; preservatives;
stedlgnisi zees aryagaes; iangpagef acﬁéﬁtrgoml@@leageunpéaﬁley
accept abl e exanples of these various classes of 15
c&NEnELonFs (BesenGRfle6 CREIE2df 1SRMEI S nWhiEhapEe
and specific ex | es are di scyssed bel ow, [0052

A SHEEARBRE Sof Nehe afﬁvéwrmﬁ L FRG SreRgdnats .ﬂlllg‘tleL but
adnlnlster|n% one of fO||OMAn %nblnatlons

a‘: as

t SEEREST S lﬁutrS OE)? 35 ot il
sglJretergl, iagioat g %Z:e g‘bg”}n'ﬂ?b’r l?hl ?gss;r ol , and

fl'uticasone propi onate; tetom Il as salnetero

ximafegte, and %E%Eb%a§%ﬁ%ouﬂﬁgpbqn%h% 1EQQQ%L é%v%%%QOn
hereln conbi nations of active 25 conpounds may be

" A0SR QHC!lQ@@' eus'iri Estbes¢onttheatieens "epatkent iratre rkheo
physi ol ogi cal and pharmacol ogi ca
an active compound made from an esterification reaction
in which a carboxylic acid reacts with an alcohol

through the loss of a molecule of water.

(0048] Pharmaceutical Compositions, Formulations and

Methods of Administration

(0049] The pharmaceutical compositions of the
instant invention comprise any one or more of the
active compounds described above. The pharmaceutical
composition may also comprise a pharmaceutically
acceptable carrier in accordance with the properties
and expected performance of such carriers for
administration to a patient.

[0050] As used herein the term "carrier" includes
acceptable diluents, excipients, adjuvants, vehicles,
solubilization aids, viscosity modifiers, preservatives

and other agents known for providing favorable



responses when conpared to the active conpound
adm ni stered alone. Alternatively, the conbi nations of
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may be "nore efficacious” if the conbination produces
the same | evel of physiological and pharmacol ogica
responses as the active co%ﬁ%unds adm ni st ered al one,

and the d f dinth
YRR IO P R RO i o
PodYcE Lhe SaIs Bveh b kespanse when the active

conmpound i's a nlstered alone. Finally, the

CQ®@Gﬁqt'0nﬁoQ% %&%ﬁ%u@%@@ ING$ MY B8 e YADERntemplated
efficacious” if the conbinafion produces additional 10

phys it®le0@inGdlandnd npRarrBeoliegiltale :r espOASEY ivgeand
conpared to the active conpounds adm ni stered al one.

[ GQ%4]l iTheqacigene scappobndi nok tleesirest amt piredenteironned
may be admi ni stered by any suitable route, depending
opH;t ke tiatiurebdfa 1t hgeditsedsecldiddmandent ibactemditli on
to be 15 treated. For exanple, the conmpounds may be
admtiifsngedd enal laptaprofoapsl egdsnéss; eapigrasangs to
| ozenges, etc., either as controll ed-rel ease

pPERArEt Ghe dPgTﬁﬁéﬁpéﬁe°FeF@§s@hﬁF@6§F&F98ﬁ%

Al t ernat.ivel y, the conpounds .of t nsta i.nvention

Zﬁoﬁﬁfsﬁglgﬁnﬁﬁpglg@@@gﬁyofnﬁﬁﬁgﬁlSﬁlgg a 8?; powder ,
gg%%g%t%%n aln%aﬁgersbggirghp HTh%h%qggqgﬁeﬁgg%¥sakgo

m miost'ered topiccal Iy “as Eréars

l%gu%E%&n %%auo%ﬂea%%me%%&%sobasp%&glnﬁlgﬁblgusb@ﬁdlng

compounds nmy alternatively be used for parenteral,

| Rlyeader;Miny 123 rsubeuiaeeeus, ek@ﬁb@@%&%U|@&es@&vatlves,
i ntravenous injection. = [0055] The pharnmaceutica

f grawiatiizens ;mayighe s ;prepased fhytany sof The rapkhedsally
known in the
acceptable examples of these various classes of
carriers will be known to those of skill in the art and
specific examples are discussed below.
[0052] In an embodiment of the invention, the method
comprises administering one of the following
combinations: 1) tetomilast and albuterol; 2)
tetomilast and salmeterol xinafoate; 3) tetomilast,
albuterol, and fluticasone propionate; and
4) tetomilast, salmeterol xinafoate, and fluticasone
propionate.
[0053] As used herein, combinations of active
compounds may be "more efficacious" if the combinations
potentiate the physiological and pharmacological
responses when compared to the active compound

administered alone. Alternatively, the combinations of



pharmaceutical arts. In general, the fornulations may
WD 2007/ 148806 PCT/ JP2007/ 062640 22 be prepared by
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the active conpound(s) with liquid carriers or finely
di vided solid carriers or both and then, if
necessary, shaping the prodﬁkt into the desired 5

formulation. 10056l Foraulations of, Lhe prasent ..o

I or “or al”"adm nIS ratlon may

%ﬁ&ﬁ%%%l%% gnbﬁﬁ&%getﬂglgﬁ SuGh,ag ﬁg&%ﬁoleagagﬁs

or tablets taining a predeterm ne unt of

AGhHQY b nEeEReAdEs) retBenkasMilsathen Ry vee campevdas
or granules; a’solution or suspension in an agueous

Olzdéhi n@Rea@de@udnkl, quind; tee absel bfi ravwat acthivgui d

emul sion or a water-in-oil liquid enmulsion. The
actompeuncoripothe( spmbayaslisa he poesentédnasha bokes,

el ectuary 15 or paste. [0057] Oral conpositions
germedldey iteclpudduar ither samdi leantl of arsednskewhen the
carrier. The active conpound(s) nay be incorporated
vv.atqmérﬁcuc&m@p@d drapdpénpesrrreng longy aFdpapéy, the

pr epar.ed u5|ng a fluid carrier for use as ,a 20
NERTRRSHT,

Owﬁepé.ﬁCFﬁgeaEPwesueéﬁpaaﬂdbﬁn PRESE | ui d
carger s amlied o oy BTy Stomagriare aPRGEAgnarc
C 0
/ | I
N i e

2%5& L a%%'%he aEqueyébﬁbbbﬂasc%hhqhqg%ergenblone

t ragacant or gelatin. ExCipients nmay include, for
examel4e, st aheh aek ihactesgoubusi bife@hat iiRgradent aveHehon

as alginic acid, or corn starch may al so be added.
may be administered by any suitable route, depending on
the nature of the disease, disorder, or condition to be
treated. For example, the compounds may be
administered orally as syrups, tablets, capsules, or
lozenges, etc., either as controlled-release
preparations or immediate release preparations.
Alternatively, the compounds of the instant invention
may be administered by inhalation as a dry powder, a
solution, a dispersion, etc. The compounds may also be
administered topically as creams, ointments, lotions,
nasal sprays, aerosols, etc. Finally, the compounds
may alternatively be used for parenteral, intradermal,
subcutaneous, intramuscular, or intravenous injection.
[0055] The pharmaceutical formulations may be

prepared by any of the methods known in the

pharmaceutical arts. In general, the formulations may
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as magnesi um stearate, or glidants such as coll oida
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agents, such as peppermnt, nethyl salicylate, or
orange flavoring may be added to the 5 ora
conpositions. [0058] Were 4%he oral conposition is in

the f f , & f | at.i i | I 1,
(he LoRmob, 8, 50Eun o LaEmlsiian ) L oagaeral e
o%é%@éi&t&o% t q%%%i%%r% buﬁéqggl%ﬁgﬁflhbﬂﬁpdcarriers

Li K=
O .
carri ers are: Tﬁ et hanol , p%anut oi'l, i ve “oi

gloycetiinRy 0 ARl so1Qe5ek Yhere bhepeeppasit ik@Rnl,Sif
inthe formof a tablet, any pharmaceutical carrier

I QlildeR@lay WS etabahg RhePiiodd ceoling of eheuliakiess may
be used including: magnesiumstearate, terra al ba,

t &oemugaldbinn, acacia, 15 stearic acid, starch

| actose, and sucrose. A tablet my be made by
cdpiédsi on Formmildiings oft itbrablesenth ingretdonnor e
accessory ingredients. Conpressed tablets may be
prsepandd ehyf oo pprds sidrg niistgasdionapey WecRirgeentre as
active conpound in a free-flowi ng formsuch as a_20
pSMiErese Jrans SSChopti GRRIEMNY SR x E@RELR {TbiFRGEEES
| ubricant, inert diluent, surface acti agent. or
GICSPPAPH Ta GoRt S aaY D PEP L ey T Rads By ©
mol di ng _i sui.t abl hine_a m xtur f
péﬁﬁ%?%&dggﬁﬁoun%ﬁsf%§%ﬁgﬁgﬁ§5 nghggngi gwbg?iaﬁid
g?&%%&HESZSaT@%lh%QF%t%r”%ﬂsgg %qgﬁlhﬁ Q% @ E%QSOBr a

ored and may be formul ated so as to provide slow or

coRf-Qlduedusr eliease;0bt he aghive-Gareeundqhher el sWon
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or a water-in-oil liquid emulsion. The active
compound (s) may also be presented as a bolus, electuary
or paste.
[0057] Oral compositions generally include an inert
diluent or an edible carrier. The active compound(s)
may be incorporated with excipients. Oral compositions
may also be prepared using a fluid carrier for use as a
mouthwash, wherein the active compound in the fluid
carrier is applied orally and swished and expectorated
or swallowed. Pharmaceutically compatible binding
agents, and/or adjuvant materials can be included as
part of the composition. Binding agents may include,
for example, microcrystalline cellulose, gum tragacanth,
or geiatin. Excipients may include, for example,

starch or lactose. Disintegrating agents such as

alginic acid, or corn starch may also be added.



[ 0060] Where the conposition is in the formof a
capsul e, any routine encapsulation is suitable, for

wWEATRkos @ hard or soft gel atin capsul e shel | per/9671d62640
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In controlled release formul ati ons, 5 bi odegradabl e
and/ or bioconpatible polyners may be used, such as
et hyl ene vinyl acetate, poP%%nhydres, pol ygl ycolic

id, .coll , I t hoest, , d I ' id.
G027 SR ea e ags e FBr SKAR ASer i on 697 1o

i %%%ha%%p%blﬁ%§d5ﬂ %qﬁiggénhggx d%ogg i%ﬁs 3%%p%%§28ﬂ
of "enul’si on "that may bé adm ni stere s a 8ry powder

Of; e A sol i i-on
I R

t I5a0R1Qn aftleloemet-hane) £1696ReSIGt MARS ben abiledf eomeat a
15 dry powder may contain a suitable powder base
( @afani @omposuehoas .l actose or starch and may be
presented in different primry packagi ng systens
(d.09.58 lcapsiheseantie cartlr cdgessatibhi sserig) ther fogam of
in an inhaler or insufflator. 20 [0063] Packagi ng of
t lae sfyorapul &thieod orreye Loé ioni wWablle geheradaivt cgpsasgr of a
mul ti-dose delivery. In the case of nulti-dose |
delspeng 1 onh @ rf SoitatRoR fndehEOPPEVRE:L OFe§alsr 10 2
nmetered in use. Ex¥:po er i?thers are cl.assified
i HEQURy €8 Tgr6dps: FEPIRILAS 8Tddd8U1S) CREFLEHPe 2GRt 25
dose, _and 3) nulti-dose.devices. 064] .For singl
d83§apﬁﬁaI§%§Pu§iﬁélé §odds ﬁﬁ;’béqyﬁg%éﬁédo%ngﬁgr'

fraGt ur ek, i.nt o (| .al.ner whi r
Cyoroan y hars e S onEs e Rocabonre gom of @

2Q0 711488086, PCT-IR20Q (4963640 2 r23 eirS rtg@ls%efwomsad for

separate box oOr container and inserte
preparing solid formulations may be used including:

magnesium stearate, terra alba, talc, gelatin, acacia,
stearic acid, starch, lactose, and sucrose. A tablet
may be made by compression or molding, optionally with
one or more accessory ingredients. Compressed tablets
may be prepared by compressing in a suitable machine
the active compound in a free-flowing form such as a
powder or granules, optionally mixed with a binder, .
lubricant, inert diluent, surface active agent or
dispersing agent. Molded tablets may be made by
molding in a suitable machine a mixture of the powdered
compound (s) moistened with an inert liquid diluent.
The tablets may optionally be coated or scored and may
be formulated so as to provide slow or controlled

release of the active compound therein.



into a receptacle area of the inhaler. Next, the
capsule is opened or perforated with pins or cutting

whitmdessin order to allow part of the inspiraterysRoer/ds2640
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streamto pass through the capsule for powder
entrai nment or to discharge the powder fromthe
capsul e through the perfor%ﬁi ons during inhal ation.
After .inhalation, the enptied capsul.e i§g_r ed from
tﬂ§%6péhale R 1] F886§fmg§ﬁé%é§%sggelﬁn%§ e?g?ﬁagg %

[ fr i-ch i ndi.vi L+capsule
R A e
perbarati on andqeapt ¥org gtakesnpkageulet Baeigapsul e
i nhal ers have revol ving nmagazines with capsul e
chanfsens that ewByitkelbeaughblebBelfolrinneaviibhsthe air
conduit for dose discharge. [0066] Blister inhalers
pbavidée raetbée rmidstour & i qaraatpedtiibdre gfo tymee mednzaneat used,
than capsul e inhalers. Access to the powder is
obtghned kyhpeéeher atinyd thetatevepodyanbldres.,t he
blister foil, or by peeling off 20 the cover foil.
[ 03 7P Iveltiicdesa di nkallérgens uRPLYy cds hRee tes /Y aPRA
pre-nmeasured quantities of the powder formulation.
TR&Y Y§&efaPlySconsi st of a container and a dose

' [ i ple that is. ted .th i,ent
28098 Icont diReFBeSPRERTI SIS ABEed IHAT 4P 0N BY
I%%h%ﬁ%%&ohnd5¥%dﬁﬁlk%eb¥o¥%ﬁB%egr5819%§Bhécgﬁgggnsion
various ‘dosé “measuring principles exist, including

r%ga%ﬁgh%iOEEQH%%nﬁé Ohdigiks nikPEakabhke ﬁyh&3d§6§der or
and rotatable WD 200?/148806 PCT/ JP2007/ 06264 26

fRUStwes rozhl ofFauhNgegakicli esinwgl ahcBaventaobaifilled

with powder fromthe container. Cher nulti dose
propellant such as fluroinated hydrocarbons (e.g.,
trichlorofluoromethane). Compositions in the form of a
dry powder may contain a suitable powder base (carrier)
such as lactose or starch and may be presented in

different primary packaging systems (e.g., capsules and

cartridges or blisters) for use in an inhaler or

insufflator.
[0063] Packaging of the formulation may be suitable
for unit dose or multi-dose delivery. In the case of

multi-dose delivery, the formulation may be pre-metered
or metered in use. Dry powder inhalers are classified
into three groups: 1) single dose, 2) multiple unit
dose, and 3) multi-dose devices.

[0064] For single dose inhalers, single doses may be
weighed by the manufacturer into small containers,

which are typically hard gelatin capsules. A capsule



devi ces have neasuring slides or neasuring plungers
with a local or circunferential recess to displace a 5

wa@ egoaissoaol ume of powder fromthe contai ner tBCEJIP2007/062640
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delivery chanber or an air conduit. [0068] Apart from
appl i cations through dry powder inhalers, the
conpositions of the i nvent ion may be adm nistered as

aquequs solutions aor _suspensions. or . aer

QAT VIR PN B SRt BT ReRE CRaPRedpe S Irereed
CQ§H9§%F&%Q§¥&%hﬁ%b%%e%°%f'g%%'%hh%ﬁe&ﬂy Q%x%th%% a
suspensi on or a solution and generally contain the

AP 11N PRfelsS o ra R r& o3 Witkeabhe tBr %eellsl 3 cuennas
a fluorocarbon or hydrogen-containing 15

chyirefd uer egalhoro @Il 1bwX pdires ciftheéheofinspheagergsalir
conpositions nmay be excipient free or may optionally

C @iitraiam addipkisenah roakiuttatl aapexdiepifent pofeleg. , ol ei
acid or lecithin) and cosolvents (e.g., ethanol).
Pregsadinred tf ormiloadiisedawdel theneoaidey Beomethiengdpisile
20 a canister closed with a valve and fitted into an
adthysgh phevicged omiath casnslyrhpdedehafletgop. After
Medi canents for adm nistration_by inhalation
désineaiity Ravé g EBRLET SAPSHLE dife TEMPY ST & OBt Fum
particle size for inhalation into the bronchial system
2584 ﬁﬁ%ﬂally 1-10 pm preferably 2-5 pm Particles

havy ' b I I
. Ykﬂﬁﬂa S &80 %%%s%gepqhﬂﬁﬁﬁ%gggg@%o%a@%%az@%@ef@@ﬁn

i mhaled to reach the small ai i"eve these

PaL;ig) ;m%ﬁzﬁ%utafie o%%rstuil%lseﬁagf phe rackiree reampeurd(s)
WO 2007/ 148806 PCT/ JP2007/ 062640 27 nay be size

r eduead by coRweRld onal WHBARS peTUohadS onMaglOleZ@tivang

The desired fraction nmay be separated out by air

chas@is iplaldeqn orhsirevapgullr ehekaklry, hbhe revolving
magazines with capsule chambers that may be brought in
line with the air conduit for dose discharge.
[0066] Blister inhalers provide better moisture
protection of the medicament than capsule inhalers.
Access to the powder is obtained by perforating the
cover as well as the blister foil, or by peeling off
the cover foil.
[0067] Multi-dose inhalers usually do not contain
pre-measured quantities of the powder formulation.
They generally consist of a container and a dose
measuring principle that is operated by the patient.
The container bears multiple doses that are isolated
individually by volumetric displacement. Various dose

measuring principles exist, including rotatable

membranes or disks, rotatable cylinders, and rotatable



particles will be crystalline. 5 [0070] Pressurized
aerosol conpositions will generally be filled into

waezorsissis fitted with a valve, especially a wetaniovge2640
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val ve. Canisters may optionally be coated with a
plastic material (e.g., a fluorocarbon polyner).
Cani sters may be fitted int4P an actuator 10 adapted

for buccal delivyery. [0071] Typical L tions £
n%%gp%§§%pv@ﬁ;'%%%ﬁpgégawa%gsgﬁ%ﬁﬁﬁeﬁ§§B§25%2822F1956d
in ti f Lncl: 3 (W
ORTBeFEPBRE g ™ sPRter 8ol HEPER DY LEAeHenS: on

| 030 JoRe it MehiCls@ r1RSUeh 488 Wat RkasARt hENBhLYigkR s
n h

conbi nation wt conventional excipients Such as

byfiker $ 13041 oF chebualrsroA¥gaadhesiye agellisplace a
tonicity nodifying agents and viscosity nodifying

agerts iwhiveh ufy olfe poad@irnifrsbar elebyochgdaahepurp. a20
[0072] Typical dermal and transdermal fornmnulations
carpliivee ya chambenrt banah adquecwvsdartnon- aqueous
vehicle. For exanple, the vehicle nay be a cream
oi[00®BAt , Ppirén from paptleécasiomgy tbaouaht eyl ePndet
a nedicated plaster, patch or nenbrane. 25 [0073L
Typhedleréonpdsi CosRS SEbEL opadr eft P&l 1NVERLEBeFAYl Por
subcut aneous application may include a sterile
dRfeRt S$GAR dad SWAEEF CUSaPPRE t46P Gt Pén SUPPRBG 18P §F 23
pol yet hyl ene .gl.ycol s,. gl ycerin, propylen I I

D PRS0 SRCTE FRR05 7 PORseRG 58 “Gr BARE? Ty ACRRPLS
S%B%%%%ﬁtiz & %%qgg%ﬁgl%%r”&%83h§9'ohnﬁggd e either a
ant’l bacterial” agénts such as enzyﬁ al cohol” or  nethyl

RN GO UBN o ahniany aehd.an che
active ingredient(s) and a suitable propellant such as
a fluorocarbon or hydrogen-containing
chlorofluorocarbon, or mixtures thereof. The aerosol
compositions may be excipient free or may optionally
contain additional formulation excipients (e.g., oleic
acid or lecithin) and cosolvents (e.g., ethanol).
Pressurized formulations will generally be retained in
a canister closed with a valve and fitted into an
actuator provided with a mouthpiece.

[0069] Medicaments for administration by inhalation
desirably have a controlled particle size. The optimum
particle size for inhalation into the bronchial system
is usually 1-10 um, preferably 2-5 um. Particles
having a size above 20 pm are generally too large when

inhaled to reach the small airways. To achieve these

particle sizes the particles of the active compound(s)



5 et hyl enedi am netetraacetic acid, and buffers such as
acetates, citrates or phosphates. The conposition may

warmo1issed ude agents for the adjustnment of tondci/IpL007/062640
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such as sodiumchloride or dextrose, and agents for

the adjustnent of pH including acids such as

hydrochloric 10 acid or bases such as sodi um

h dro¢ide“ The congo%ition na¥.be ncl gsed in h

alBSurEs S 1des FESAErE DYy FERGEL aPmREl PPaTe’ dSSe™ VSl s
. or I ls [ .Pharmgceut i

R e P I S s

steil b aqeeeus s3Qlrithensnobr dispensl.ons ardrabeli | ene
powder$s for the extenporaneous preparation of sterile

| paeetiablke sahut bener9ktadiispersion. For intravenous
adm nistration, suitable carriers include

physi7ollogi calresalirieedbaetresbastatpos2@ivatewilar
phosphate buffered saline. In all cases, the
cgepesiatliignbshdulldebe ister cheiandrshduktdebevwfikhi d velve,
the extent that easy syringability exists. It should
bespeabld lundemethelagndiplivens 6RNAEREFEcTaYeCRAdONaLLY

storage and shoul d be preserved against the 25

c&ﬁt&ﬁ?ﬁ&@iH@tﬁcﬁiBﬁaéFlﬁi@@ESFjégiéﬁsgsucﬁ fduorocarbon

bacteria and fungi. The carrier y.be a_sol vent
Bfprtatit dfic :

APSPIFEdn  rEHRGEEPoRSxRifpIra Rt 4F -oePRaRGH 2t OF
pal yaol. (e.q., lyvger,ol . pr I I [, dliquid
p?Fégfﬁ&Igﬁé RBPsB07 FEaasBEYPCT) 3P2007) 062640 20
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useaf,dd epdkingeseBnas keeithirBr BynbhatfBhnhaaance
of the required particle size in the case of

difspehsiroAinc19dandobyptrbe suse zeti sumpastiatibas in the
Prevention of the
form of a solution or suspension in an inert vehicle
such as water, optionally in combination with
conventional excipients such as buffers, anti-
microbials, mucoadhesive agents, tonicity modifying
agents and viscosity modifying agents which may be
administered by nasal pump.
(0072] Typical dermal and transdermal formulations
comprise a conventional aqueous or non-aqueous vehicle.
For example, the vehicle may be a cream, ointment,
lotion, or paste, or may be in the form of a medicated
plaster, patch or membrane.
[0073] Typical compositions for parenteral,
intradermal, or subcutaneous application may include a

sterile diluent such as water, saline solution, fixed

oils, polyethylene glycols, glycerin, propylene glycol,



action of m croorgani sns nmay be achi eved by vari ous
anti bacterial and antifungal agents, for exanple,

wezoahsse, chl or obut anol, phenol, ascorbi c aci®GT/IP2007/062640
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thimerosal, and the like. In many cases, the 10

conposition wll include isotonic agents, for exanple,
sugars, olyal cohols such as?&ranni t ol , sorbitol, or
sodi um chl ori Prol onged . absor.pti on of t

i 7 e@néﬁF SYOMPSSiEi & Q%ﬁ§§sbe ERSUQHPPES opymay also

|Q%EﬁﬁbggahQ %@%t%%ngsbﬁ'ﬁQs?QuégeQ% B@hgpldgh@$§ol50r

absorptlon or exa um num nbnost earate an

I&leRthiyA- pBQQ%@hSSt%ﬁ%h%xh@h%%%agh@hs9%“5%@6%bﬁ%yaQ@d or
prepared by incorporating the active conmpound(s) in

t RR dreau b 861 fareynichien a2AngPRGHeRAEEakLacROkYENt Wi th
one or a 20 conbi nation of ingredients enunerated

akeve,lcasdibaduiered rabeki-avedchy, f ehtlebedfers such as
sterilization. Generally, dispersions are prepared by
i Rcetpoeat i gt reftesacti yeosphpoesd( sThentompostigiichemay
vehi cl e which contains a basic dispersion nedi um and
tﬁéspeqapd@dezag@pﬁ@rfpﬁg¢é§|éﬁﬂgsﬁm@ﬁﬁtﬁéséonlClty such
enuner at ed above. Vacuum drying and freeze-dry
Fcﬁo?ﬂémdc§166%€§r°6fdﬁﬁéroéétléé |ﬁ§?88?eﬁPr Fg§
any .addi ti gna |n redi,ent froma pr gvi o
s?@ﬂPFémFPFtQFeQ%S&I aﬁéé?/fﬁggoés RYLRNTLY o
PlIPBQ01:052640, 4,3 : @%@g wa;eoggdgsedq;;\gr
PEPSr Phg8resi 8 ers dse in steri

' o go@%%oﬁ%lé %@S enlc3856L Theam gmégt' AR spbshibge

i nst i nventi on may be in unit osage orm for
exIMhGe saolrabh@l i paaPsise v3a0k RBHEr 8¢ geresobrdose,

so'that a single dose may be adm nistered to the

patliagmtic.
[0074] Pharmaceutical compositions suitable for
injectable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or
dispersion. For intravenous administration, suitable
carriers include physiological saline, bacteriostatic
water, or phosphate buffered saline. In all cases, the
composition should be sterile and should be fluid to
the extent that easy syringability exists. It should
be stable under the conditioné of manufacture and
storage and should be preserved against the
contaminating action of microorganisms such as bacteria
and fungi. The carrier may be a solvent or dispersion
medium, for example, water, ethanol, polyol (e.g.,

glycerol, propylene glycol, and liquid polyethylene



[0077] The anmount of each active conpound which is
required to achieve the desired therapeutic effect

wodob/1488ef course, vary with the particul ar corQEIF2007/062640
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the route 10 of adm nistration, the subject under
treatnment, and the particular disease, disorder or

condi ti on bei ng treated. 147 a conbi nati on t her apy,
since the individual action of acti onp ds
oy 58 a1y BRG PISPY LY AP GBAEng Bdote T THe

rej [ ol b I,bl 1
ST T PSP, Loty e

tﬁ%ea%%l%ec%@%EﬁgngﬁchCggp@@%@twﬁhb biyNeheUmbhORBEYance
doses for the individual conpounds when adm nistered
albgnenhel sy idleangard iexperd imnt al  tiesttage ey bespersion,
perfornmed to identify additional 20 therapeutically
ebhecbiyvehdosee. off 08Edfaknageser aPregachidosadethni t

for oral admnistration may contain from about 0.3 ngy

t acabount of100cmgooshanhemactiayebeoapbiatedf byhgarious
invention. Each dosage unit for parentera

admtabectarion aay eshtaupgarsapesisabdar 0X2MRgSt o

about 100 ng of the active conpound. Each dosage unit
f P IPREPENaSRIL OraBHIEAPSLr aPPER Oy 2EGRERMA 8ottt 1 pg

t bout 4Q0 t ti d

" ?@%t”rpgﬁ%%%fiﬁbsmﬂﬁx% SoFriagEgseS, the

P P20Q7/.06 . i l. at.i . i
ETRRIRILASAN0 RhyaRel et o foag Ry, oaBkaklano1e,
p%ﬁltgq%%e, gg Tﬁilc'éh(ﬂ@' cakn har mﬁhg&%gm,cee&g&%;, or

sui tably .001% t o about % of an active

carRauRd cafl oirheel. NSbaBl oha¥enkibedrpd1bA049] tha an
enbodi nent of the invention, tetomlast my be
adrijRicstaened cbapaspatbast maty akobirodghrygaboutabgut 100

ng per dose. In another enbodi nment,
including in the composition an agent which delays
absorption, for example, aluminum monostearate and
gelatin.
[0075] Sterile injectable solutions may be prepared
by incorporating the active compound(s) in the required
amount in an appropriate solvent with one or a
combination of ingredients enumerated above, as
required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating
the active compound(s) into a sterile vehicle which
contains a basic dispersion medium and the required
other ingredients from those enumerated above. Vacuum
drying and freeze-drying, which yield a powder of the
active ingredient plus any additional desired

ingredient from a previously sterile-~filtered solution



tetom | ast may be adm nistered at about 25 ng to about
75 ng per dose. In yet another enbodinent, tetom |l ast

wd.oonayssbe admi ni stered at about 50 ng per dOSBCT/EFR007/062640
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anot her enbodi nent, tetom | ast may be adm ni stered
orally. [0080] A beta2-adrenergic receptor agoni st nmay
be adm nistered at about Zg)pg to about 800 pg per

dose. %5 In a% enbogi nt of the inv%ntL n, th%
beTEEoSdr eMANGPE PECEpLOr RYSRPSL Way T8 AGnPRICEEPelOT
a s%b%%ts%%reqetqgggggggéEZQO@@ta%gsqose- I'n anot her

enbodiment, the renergi c receptor agoni st may

be padrhni st ghed RtnpodheYbn’8? REcOVBStAnt0Uh$eneiof0may
mnutes. In yet 20 anot her enbodi nent, the

befea2 nadhane disa gee ¢8Rl foageRkiasib 188y abe addeini shpeade
at about 90 pg per dose. The beta2-adrenergic

I eGepletle ramy ake ocadili diosker @d hynhati ahaliagilendoke aay be
speci fic enbodi nent, the beta2- adrenergic receptor
agamisti site raldoatoertble. penignsot. her 25 enbodi nent, the

bet a2- adrenergi c receptor agonist is salnmeterol _
xi[R&f10dt e. Shlemarendlt xifngheht eciayebeonggnngi yharedis
from about 50 pq};o about 200, pg per dose. WO ,
20GAMASE06 PCH M0 77 6 2429 £ S2  Fhejapedhbt heffect will,
enbodi nent, sal neterol xinafoate be adm ni stered
SOTabEUE 280§ Her 10056 <] BOSTT AL SEnE TP AL Sl gr g Oute
steroi d.may bhe. .adm nister 20 p
pé)%r io iy ko e rlfg)ﬁte 5 ﬁgﬁgﬁ ﬁggﬁtgf“%ﬁ,t't %gd Uhe

anti ~i.nf| : t ergi ] Al e a
5%%6§l?glaqgg%g£%ﬁ%b 63‘%%r oggFa?ﬁﬁg%é%ﬁgrge§Bg eedhted.

erbodi MRt ahe RN the raph/l, aFARLAr Y st enelid i@%1b8ctions

adm ni stered at about 2 pg per dose. The

artfl tihef laateteo I mpbenaisdmagy bBemutually positively
influencing and reinforcing, it may be possible to
reduce the respective doses of the combined
administration of the active compounds, compared with
the customary doses for the individual compounds when
administered alone. Thus, standard experimental
testing may be performed to identify additional
therapeutically effective doses.
[0078] In general, each dosage unit for oral
administration may contain from about 0.3 mg to about
100 mg of the active compound of the invention. Each
dosage unit for parenteral administration may contain
from about 0.1 mg to about 100 mg of the active
compound. Each dosage unit for intranasal

administration may contain about 1 pg to about 400 ug

of the active compound per activation. A dry powder



10 adm ni stered by inhalation. In a specific
enbodi nent, the anti-inflamatory steroid nay be

WO oat/igsBeone propionate. [0082] The active corpOINES/062640
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may be adm nistered from one to six tinmes a day. In
an enbodi nent of the 15 invention, the active
conpounds are adni ni stered dhce or twice a day.

Q083 he acti d b dm_ni_st d
|9950) The 2eLve compounds ok be SATNLSLstedl 1o v
I , t b dmi ni .ed I.f.f t 20
(8l Ml 06 Dokl cbe U AL s ote] o8 diblenen

t B Qe thiREY TRy a6 sadiiiRSh¢r a8 ot Beh0gkose hbolitne
or renotely, such as where oné or two conpound(s)

| 3/, are FdEnniagtieked cofpbligdnernichg andthhe ehhention.
conpound(s) is/are admnistered in the evening. Thus,

25 ofoar jexanine ana ehbainadiengr ghe recveptdbnagaeitstmilast
and anti-inflamuatory steroid of the invention may be
f oayulbat edirtiogettkered noaabipaadgndosagebbotmZanag to
tetom | ast as an individual dosa%e form and the two
VB2t 7/ 048806 PRETAPPRO07 062690 heg3 cpbodgrnensr ns may
be adm ni stered sinultaneously, separately or

s iilgisity mayh&ec AP RACIES A SRl thePosed> M3 to about
prophyl actically or _after the _onset of .s tons, ha
bdcumHeder AOSGie MRoYEhcEECTPRE EBRETARENGN ey OB lhest
used tao prevent .the progr iop.of a respirator

arevag8 BT asr el EonhRron o 5o P areed: "t ke

d%%H %%rO% %%Hh%%&9r¥eQB&ﬁﬁ5%@'mhgogé]ahﬁiﬁ@stered
enbodi ment” of the invention, all active conpounds nay
beadmini stered at the same tinme, or very 10 close in
tinme.

[0080] A betajs-adrenergic receptor agonist may be
administered at about 25 pg to about 800 ug per dose.
In an embodiment of the invention, the beta,-adrenergic
receptor agonist may be administered at about 90 ug to
about 720 ug per dose. In another embodiment, the
betas-adrenergic receptor agonist may be administered at
about 720 pug over a course of 90 minutes. In yet
another embodiment, the beta-adrenergic receptor
agonist may be administered at about 90 pg per dose.
The beta,-adrenergic receptor may be administered by
inhalation. In a specific embodiment, the beta,-
adrenergic receptor agonist is albuterol. In another
embodiment, the beta-adrenergic receptor agonist is
salmeterol xinafoate. Salmeterol xinafoate may be

administered from about 50 pg to about 200 pg per dose.



[ 0085] The active conpounds according to the
i nvention may be administered in the form of

W@ o0upasgssté ons for oral adm nistration, or inhabat/iep07/062640
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delivered wth the help of inhalers, especially dry 15
powder inhalers. For exanple, tetom | ast may be
adninistered orally, and tﬁggbetaz adrenergi c receptor

d h fl
CoR Rl BasheY BRRRRRRES  Rodats R oy et Rer oY of
aB@hﬁ&%%E%@eﬁhﬁQo o%ke50285[9g§6ho§éanples [ 0087] The

description or the purpose of

st atlngnta%tungh@@%mma¥@gp QRe2BAdl haynBk
|ntended to in any way create limtations, express or

| ppkiied stepen ke apeape 26f pyheol nsbanigi @éenbl'b@@.. 2%n an
The cl ai ns appended hereto are for the purpose of

r eabbidigehlie cifnghenti nivenenbnenthef aexpreasilagmbhery

cont enpl at ed scope thereof, and of pointing out
pateiroikdams yt ber edfnin\Ot20673/ 248806uPCP0IRP2007/ 662840

34 [0088] Methods [0089] The follow ng nethods were
us®d0i ot ber stogdi-es Ideseritbed babedimEOO90FIBI 8581

Col | ection and Analysis 5 kgogl Bl.ood was col | ect 6950

f e fdeMBARCALL PERTEED PeYoRPl aSiiraPhGEEFoRt 2REUT
fluti casone pr o&tnonat ; COI% ent r I ONns Pre
&AL dAlyR

gﬁgepﬁﬁekeéﬁlec GnE™er ﬁybéFSFSlg gﬁ?n@ﬁt.
PK -
rQ%%%t%&%d %ydln%aEﬂgﬁg fg?gbe egl%gklgﬁbﬁglggnt,

predose “and “post'dase pproxi mat e

m.af Jblkood vere drawy Lram,;gaghySubi e6ticfieksBKe

anal yses.
propionate.

[0082] The active compounds may be administered from
one to six times a day. In an embodiment of the
invention, the active compounds are administered once
or twice a day.

[0083] The active compounds may be administered
together in individual, binary or triple dosage forms
(or more), or they may be administered as different
formulations. They may be administered at the same
time, or they may be administered either close in time
or remotely, such as where one or two compound(s)
is/are administered in the morning and the other
compound(s) is/are administered in the evening. Thus,
for example, a beta-adrenergic receptor agonist and
anti-inflammatory steroid of the invention may be
formulated together in a binary dosage form and

tetomilast as an individual dosage form, and the two



[0092] For the determi nation of tetom | ast and
fluti casone propionate concentrations, 5 nL bl ood

wo amphessosver e col l ected into green-top (tetonm P@EiD2007062640
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15 lavender-top (fluticasone propionate) Vacutainer(r)
tubes (containing heparin anti coagul ant). Each tube
was gently inverted to #%imes and pl aced in an ice

ha ' h_tub
.%ogagﬁeésﬁﬁ%rﬁgéﬁb%eﬁﬁmﬁpﬁgge 5 SO0 4R migrof 10
20 04183 b 2000,3000-16121 | 98 BERATHANEN( 1T e

The™ separ sma was divi equal bet wee
p@éﬂ@“ﬂ%ﬂp%@@a%%ﬁ%%l@Qdo%tQE%@raEheZQQSQE Q%lgWhp@B%s
tube was shipped for analysis, and the other tube was
ShalediurrdC ormncebder inBthhcklRe end ebmbi@astivdymay
25 [0093] For the determ nation of al butero

C BRC entedatticons e ventl thieopd ogakplsesnwelfe ac aklsedtrad oiryt 0
red-top Vacutainer(r) tubes. Each tube was allowed to
c lddts eats er, o distedteer, atur eohdd t30nmi put &9. aExelstt tbe was
WO 2007/ 148806 PCT/JP2007/062640 35 spun in a

r dfecilgeeatodd respirpfege (4CFtEeR-a nmini num of 10

m nut es at 2000- 3000 rpm The se%arated serum was

t HEWR élVlde&neéﬁaﬁmyoﬂéﬁﬁéénoﬁmé 60P§§P8ﬁ9pémea9&b@§tlve

d st d at - h
SRS Mania BnaBiRes TR iBE Rhs "LEoraReat MBocoG very
col.der until. the end of the study. [0094]

PﬁéPﬁgbédy%éﬁ$c Assessnents [ 0095] Twel ve-| ead

eligglggcar dippar %@%&%C@%)ngwgms %%@%1 %g %fot %et he

subject had been resting supi ne >

MA@ 1 o m@ddickl @Bt @1 s¢eeeni g %lﬁ@ Eb%mt ant nent
basel i ne (Day 0) neasurenments, ECGs were al so

rQﬁ@&Q@dtﬂbn&pQ@kfb@aﬁlﬁﬂ&lﬂdﬁtmgthba,tbeahﬁhﬁﬂation

piguiiéred with the help of inhalers, especially dry
powder inhalers. For example, tetomilast may be
administered orally, and the betaj-adrenergic receptor
agonist and the anti-inflammatory steroid may be

administered by inhalation. However, any other form or

application is possible.

[0086] Examples
[0087] The description which follows is for the

purpose of illustrating the instant invention and is
not intended to in any way create limitations, express
or implied, upon the scope of the instant invention.
The claims appended hereto are for the purpose of
reciting the instant invention, of expressing the
contemplated scope thereof, and of pointing out

particulars thereof.



Al'l 12-lead ECG nonitors used for this study were
cali brated and standardi zed. The ventricular rate, PR

wd ornissoyal (the tinme el apsing between the begim067/062640
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of the P wave and the begi nning of the QRS interval
in an electrocardiogram corresponding to the
electrical activity througﬁ4the atria), QRS interval
tﬁ%ﬁ%gvene t .of electrical inpulses through the

Ies) 20 interval (the QI interva
Iy t d
CHOUER of | THE Toldoe rg Phiopspre Lrett it i ™"

C%%E%; gﬁgesgrgb%gr%%qb%d Qr interval, as detern ned
ger|0|a s formula [QIcF] and Bazett's fornul a

[Q%@@bh ang1bbe ovwenald:i66Ga33 nAkekpRetation (nor mal
or abnormal ) were docunent ed. MEasur enents were

r goornded prBabodoweel ledtlieenecal famydebkaadnaatphes t
where applicable. At least three original copies of
eaelt cBCGapane adacliefrorl ,t hadsifflet itesoW® ROOPALA8BE6
PCT/ JP2007/ 062640 36 the sponsor, and for the centra
ECGnwentirdéi pnger e Pregidse EaéﬁléﬂﬁgpﬁéﬂeEGEPWﬁsW§¢§ned
and dated by the investigator. ECGs were reread

eRES@ar OR b?é@ﬁﬁoFé@Pé§en nc. PPPH@P&S&PBﬁFéC ) élood

[ 0096]. Bl ood | || ect t
oﬁag@#&ﬁl%%g&i%”ﬁ&?%géé{EtZ%rg?%égneﬁ " pofEeEFFne. CDay

d f
ok ool T Rs L, e Kb, o
%%% sﬁ% Rl %S§BYG%KM%53 g@@gured after t he subject

een S|tt|ng mnutes. In addition to

Sqw%@@lng and - baseljore rPa%tGbn Vit abtshdNa sterad
taken at specific tinmes during the treatnent period.

MrasuieRehe Webpionate concentrations, 5 mL blood

samples were collected into green-top (tetomilast) or
lavender-top (fluticasone propionate) Vacutainer® tubes
(containing heparin anticoagulant). Each tube was
gently inverted 3 to 4 times and placed in an ice bath
for not more than 15 minutes. Each tube was spun in a
refrigerated centrifuge (4°C) for a minimum of 10
minutes at 2000-3000 rotations per minute (rpm). The
separated plasma was divided equally between two
polypropylene tubes and stored at -20°C or below. One
tube was shipped for analysis, and the other tube was
stored at -20°C or colder until the end of the study.
[0093] For the determination of albuterol
concentrations, 5 mL blood samples were collected into
red-top Vacutainer® tubes. Each tube was allowed to

clot at room temperature for 30 minutes. Each tube was



recorded prior to the collection of any bl ood sanpl es,
15 where applicable. [0098] Pul nonary Function Tests

w@ Rfo7a)sshO099] Pul nonary function tests were cpOmRbets2640
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t hroughout the study to nonitor the subjects’

respiratory status. Flow volunme curves were coll ected
20 via spironetry. Cbnbiveh¥ir) (Boehringer I ngl ehei m
Phar maceut.i cal s, ch was. use ed

I n
LR R b ety ardehae calt ku ks TheohorSh  ARLtERh o
Sﬁﬁd %%u%%%c Eb%%O%e%%Bb ﬁ.m4&ggeégpgggt@dhggEﬁm was

{0 any Ironetric testing ronetry testing

W%ﬁe%%a fd%'arr% u%tn%z%%%%@ﬁ thas bug} roBY fk, taaes
Poant

speci |c ti daring the trea period. Each
Slamde%tto%@l @tha@@og Pot GoSLEPI I COES It €bé gl NGISi Bbe@NFor
study tine point. Spironetric readi ngs were perforned
V\n20Q 41148806 PEE IPRGR7LABR64As 3TousidngtegadpTremt
fromthe central provider, Quantum Research, Inc.
(coludevi uineilCBhe AhK spfi tbrestydyreadi ngs were
recorded and sent to Quantum Research, Inc. for
ar@lopdils 5 [PhagopcFdynemacsprseeaementsr eadi ngs, the
best effort was reported as foll ows. The highest
ad@8ftabl e forEdEs- l@ﬁﬁl?éF6F§°9éFGﬁ€gFﬁm8néEgéééndere

FEV1) val ted best” of .the gi .
55&1%1&%%93% 8% TPeoSuFomnren év?eg% as%taépi ﬁ'f%%ﬂagne

h f [
%6)46% heRue%rr ot ot toBoke| RRERSRE nhoRai PEgS Y
%a%%%%% gﬁgggﬁgetn%axl ﬁEEEPEgmeB@g V@bégsweée also

eported were taken fro ort thaf occurre
gk%gkfd%gr%QOE %bQQHEytlQ@§egu9ﬂngd@B% ardatheBtobethed.

All 12-lead ECG monitors used for this study were
calibrated and standardized. The ventricular rate, PR
interval (the time elapsing between the beginning of
the P wave and the beginning of the QRS interval in an
electrocardiogram, corresponding to the electrical
activity through the atria), QRS interval (the movement
of electrical impulses through the ventricles), QT/QTc
interval (the QT interval measures the time between the
start of the Q wave and the end of the T wave in the
heart’s electrical cycle; QTc is a corrected QT
interval, as determined by Fridericia’s formula [QTcF]
and Bazett’s formula [QTcB]), and the overall ECG
interpretation (normal or abnormal) were documented.
Measurements were recorded prior to collection of any
blood samples, where applicable. At least three

original copies of each ECG (one each for the site, for



15 [0101] EXAMPLE 1: Coadmi nistration of tetom | ast
and al buterol to patients with chronic obstructive

werlomassgegy di sease (COPD). [0102] In this exanmiBiP206v62640
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effect of adm nistering a conbination of tetom | ast
and al buterol was exam ned. 20 [0103] This study was
a multicenter, random zed, ¥oubl e-blind,

pl acebo-controll ed,. crossover, I tipl e dosg,

T EPEAE Tr Uy 1157 St B i ERCOBBBY IAE) ere
subj ects er . 28- fr [ le

AR osFart: G AR eyt g, 5T e s ohs
aqgwstqgﬁteow%c%y%@et heraRy @gl@R@%ra%caer day)
and a 7-day washout fromoral beta2-agonists and/or
of@lchriheeniy, | iThe .salphs 1RdeQbnti@ , basgl.i ne. Random zed
subj ects received an 8-day adm nistration of oral WO
200 0/9A8806 BRGHA) B0 1/86264@ <38 1pkaeeabdoer
tetom | ast 50 ng oral dose (2 x 25 ng tablets) once
daidty rr@Dpt i0n stfudye rbay p®tafkseuun densésubitv e caeses ngf,
i nhal ed al buterol (90 pg al buterol base per puff)
wees edilven (Pey &) neeededtdepeciidhial §Lmgs( NRK)Ngndhe
hol di ng chanber (Ventolin(r), G axoSm thKline,
RE&gERLER T PEFGI8 -Par k, NC), one dose every 30 minutes
over the course_of 90 m nutes at doses of 90.pg +.90
pd %P %780 pgv¥t§éosﬁ§nﬁoﬁh§aF5t§Pt3058doﬁy§gﬁlﬁg blood
(al buteral base) or 8 puffs., 10 _[0104] .Subjects
CREarE 5 7 Ly MR pETTed tFet dayIadys 60t Resligh
15); hen d over Lt ter :
PESTRE et BLEB5 0"t atoryTash B0 ohg corsring and
deselkl iR Sy o010k sBay i23s Wagel Rhakadaralshutarql
mul tiple dosing was repeated. 15 [0105] On Days 1-6
and mbé FLrisdPj@et $ reRk@ent period. Measurements were

recorded prior to the collection of any blood samples,
where applicable.

[0098] Pulmonary Function Tests (PFTs)

[0099] Pulmonary function tests were conducted
throughout the study to monitor the subjects’
respiratory status. Flow volume curves were collected
via spirometry. Combivent® (Boehringer Ingleheim
Pharmaceuticals, Inc., Ridgefield CT), which was used
for short-acting rescues as needed throughout the
studies described below, was withheld for 6 hours prior
to any spirometric testing. Spirometry testing was
performed at screening, baseline (Day 0), and at
specific times during the treatment period. Each
subject could have up to 5 spirometric readings at any

study time point. Spirometric readings were performed



instructed to take their oral study nedication
(placebo or tetomlast 50 ng) QD with 8 ounces of
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to the placebo armreceived two placebo tablets QD
On Days 7, 20 8, 16, 22, and 23, subjects took their
oral nedication (placebo ot’ teton1|ast 50 ng) at the

clinic in the enc hpf th% stud %ff &£1%%¥
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2007/ 148806 PCT/ JP2007/ 062640 39 where PK sanpl es

wegi0a 00q! | ectred, tGenbipieninert) iwasewdtihel, dthé bestseffort
prior to the PK draw. Additionally, on study Days 8
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chal | enge test was
date and time of the effort.
[0101] EXAMPLE 1: Coadministration of tetomilast
and albuterol to patients with chronic obstructive
pulmonary disease (COPD).
[0102] In this example, the effect of administering
a combination of tetomilast and albuterol was examined.
[0103] '~ This study was a multicenter, randomized,
double-blind, placebo-controlled, crossover, multiple
dose, outpatient study in 27 patients with COPD. All
subjects underwent a 28-day washout from inhaled
corticosteroids and/or long-acting bronchodilators
and/or continuous oxygen therapy (>16 hours per day)
and a 7-day washout from oral beta-agonists and/or oral

theophylline salts prior to baseline. Randomized

subjects received an 8-day administration of oral



adm ni stered at screening. The al buterol reversibility
chal | enge consisted of the following three steps: (1)
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measur enents of FEV1; (2) subjects received two puffs
of inhal ed albuterol 3to 5 mnutes apart; and (3)
30 m nutes after rece|V|ng3§he second dose of inhal ed

;8 %hgggupgwi ectﬁép r%%;ggﬁg%ége%ondDzalrogﬁtréhtest
f
o%ﬁbqgk%iDO%F? %%3&9 Dnhal%?lgkg ebg% @Ef@ogkven at

our I nut es hour
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tests and pul se oxinetry WO 2007/ 148806

PGB/séF’%@QWpQ@%MQeréO WeLs @5Sessedtpredogeset haRaler
every and 25 mnutes after each successive dose of

i nualzed aakbubedohg( Thazdber 3Fentblif8, ©bax&@Smiamkl s,
m nutes) and at 175, 235, 295, and 355 m nutes.
Reeeesirihl Tiry angd endarks s8€3 ed obeatioBay e8ead 3Dapin8tes
as flowvolume curves were evaluated at the intervals
speeirf the aborse P@l@@]mR@@@EﬁsaéfdQéﬁﬁnﬁ§r90qu§tﬁoﬁ0
tests revealed that the nmeasures of patien
ré§pﬁré@8rygsﬁa@§§ %@réorcén§P§?én9P§ehP§hé?olHgthe

t et | ast up.than_in the 10 pl acebo group. For
e%éﬁghéerpﬁe §Ra§§ §h8H§g§ ‘from the steady-state
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dichber,aRees Mer € 1 SRPWRN0 ake ShakiebiCall ¥Yetomilast 50
significant. WO 2007/ 148806 PCT/JP2007/ 062640 41
mg oral dose). On study [0105] Day 23, the inhaled
albuterol multiple dosing was repeated.
[0105] On Days 1-6 and 17-21, subjects were
instructed to take their oral study medication (placebo
or tetomilast 50 mg) QD with 8 ounces of water
immediately before breakfast. Subjects assigned to the
placebo arm received two placebo tablets QD. On Days 7,
8, 16, 22, and 23, subjects took their oral medication
(placebo or tetomilast 50 mg) at the clinic in the
presence of the study staff.
[0106] Combivent® inhalation aerosol use was allowed
for short-acting rescue as needed throughout the study
except on study days where PK samples were collected,
on days when the multiple doses of inhaled albuterol

were administered in the clinic, and/or on days when

spirometry testing was performed. On all study days



Table 1. Mean and Change from Baseline in FEV1 Tine
poi nt Steady-state (Predose) Basetl nea Baseline (Day
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Basel i ne val uea Mean (SD) 1.40 (0.61) 1.37 (0.60)
1.40(0-54) 137(0 55) ?25 26 25 Day8 b 5 mn
post dosec Mean (SD) 0. 16 (O %9) 0.18 (0.12) 0.19

I(Vggr]?%)(es )K17 %rgvljeg‘) f'e%}l oéflf%‘%leg &%gwfmv% %gs&ggsﬁlthheld
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024 (0.18) 022 (0.16) 0.26 (0.18) 0.21 (0.18) N 25 2

2Dad% 5 12 3pasindes e e am 1:3B)1 026 s6@2Q)f An2k1@dl7)
0.28 (0.19) 0.20 (0.18) N 25 25 25 25 65 mn
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The recommended dose of Combivent® Inhalation Aerosol is
two inhalations four times a day. In this study,
subjects were permitted to take additional inhalations
as required; however, the total number of inhalations
was not to exceed 12 in 24 hours. Subjects were to
"test-spray" three times before using for the first
time and in cases where the aerosol had not been used
for more than 24 hours.

(01071 An albuterol reversibility challenge test was
administered at screening. The albuterol reversibility
challenge consisted of the following three steps: (1)
subjects performed a baseline spirometry test for
measurements of FEV;; (2) subjects received two puffs of
inhaled albuterol, 3 to 5 minutes apart; and (3) 30
minutes after receiving the second dose of inhaled
albuterol, subjects performed a second spirometry test
for measurement of FEV;.

[0108] On Day 8 and Day 23, multiple doses of
inhaled albuterol were given at 0 hour (1 puff), 30
minutes (1 puff), 1 hour (2 puffs), and 1.5 hours (4

puffs). Pulmonary function tests and pulse oximetry
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the steady-state baseline measurements to the Day 8/23

measurements of FEV; ranged from 0.16 to 0.34 L in the
tetomilast treatment group and from 0.13 to 0.29 L in
the placebo treatment group (Table 1, Figure 3). These

differences were shown to be statistically significant.
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The nean changes of the
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(Tabl e 2). Again,

these di fferences were shown to be
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Day 8/23 = Day 8 in Period 1 or Day 23 in Period 2.

lnhaled albuterol was administered at 0 minutes (1 puff), 30 minut
90 minutes (4 puffs). Values obtained at 5 minutes, 35 mmutes,

were 5 minutes after inhaled albuterol dosing.

liows: Steady-state (predose) baseline = the last nonmissing predose value
| administration) in Period 1 or Day 23 in Period 2. Day-0
redose value obtained on Day 0 in Period 1 or Day 16 in Period 2.

es (1 puff), 60 minutes (2 puffs), and
65 minutes, and 95 minutes postdose
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Table 2. Mean and Change from Baseline in FVC
Time point Steady-state (Predose) Baseline” Baseline (Day 0)"
Tetomilast 50 mg Placebo Tetomilast S0 mg Placebo
. a
Baseline valne '
M ean (SD) 2.67 (0.88) 2.67(0.83) 2.68(0.77) . 2.72(0.88)
N 25 25 26 25
Day 8/23°
5 min postdosu:c '
25 min postdose
" Mean (SD) 0.29(0.37) 026 (0.28) 031 (0.38) 0.21 (0.26)
N 25 25 25 25
35 min postdosec )
Mean (SD) 0.39 (0.36) 0.38 (0.40) 0.41(0.34) 0.33 (0.28)
N 5 25 25 25
55 min postdose
Mean (SD) 0.36(0.37) 0.30 (0.34) 0.38 (0.31) - 0.25(0.28)
N 25 25 25 25
65 min postdosec .
Mean (SD) 0.50 (0.40) 0.37 (0.42) 0.52 (0.37) '0.33 (0.29)
N 24 24 24 24
85 min postdose
Mean (SD) 0.45 (0.39) 0.40 (0.44) 047 (0.37) 0.35(0.30)
N 25 25 25 25
95 min postdose° _
Mean {SD) 0.53 (0.42) 0.41 (0.48) 0.55 (0.40) 0.36 (0.36)
N 25 25 25 25
115 min postdose
Mean (SD) 0.51(0.48) -0.40 (0.36) 0.53 (0.44) 0.36 (0.27)
N 25 25 25 25
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Table 2. (cont.). Mean and Change from Baseline in FVC

. a
Time point Steady-state (Predose) Baseline” Baseline (Day 0)
Tetomilast 50 mg Placebo | Tetomilast 50 mg Placebo
175 min postdose
Mean (SD) 0.50(0.38) 0.43 (0.44) 0.52 (0.36) 0.39(0.37)
N 25 25 25 25
235 min postdose .
Mean (SD) 0.40 (0.50) 0.38 (0.44) 0.42 (0.48) 0.34(0.35)
N 25 25 25 25
295 min postdose
Mean (SD) "~ 0.35(0.50) 0.24 (0.51) 0.37(0.49) - 0.19 (0.40)
N 25 : 25 25 25
355 min postdose ‘ |
Mean (SD) 0.32(0.43) 0.15(0.51) 0.34 (0.39) 0.10 (0.42)
N 25 25 : 25 25

3paselines are defined as follows: Steady-state (predose) baseline = tl.me last nonrpissir.ng pref!ose value
obtained on Day 8 (prior to inhaled albuterol administration) in l.’erlod.l orDay 23 in }"enod. 2. Day-0
baseline = the last nonmissing predose value obtained on Day 0 in Period 1 or Day 16 in Period 2.

bDay 8/23 = Day 8 in Period | or Day 23 in Period 2.

CInhaled albuterol was administered at O minutes (1 puff), 30 minutes (1 Puﬂ), 60 minute.:s (2 puffs), and
90 minutes (4 puffs). Values obtained at 5 minutes, 35 minutes, 65 minutes, and 95 minutes postdose
were 5 minutes after inhaled albuterol dosing.
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Saé@gﬁdi_:i(gé%gﬁig%é%eg aithguBMyX%e study was nd% -
powered to detect differences in improvements in FEV; or
FVC, exploratory repeated measures analysis showed that
there is a possible potentiation of the effect of
inhaled albuterol when combined with tetomilast. As
evident from the larger mean FEV; and FVC values during
the albuterol challenge on Day 8/23, there appeared to
be greater efficacy and prolonged duration of action of
inhaled albuterol with tetomilast compared with inhaled
albuterol alone (Tables 3 and 4). Because pulmonary
function test measurements were taken only up to
6 hours after inhaled albuterol administration, it is
not known how long this effect would continue. These
calculations provide evidence to suggest that the
effect of the combined therapy is more than additive
and that the effect of inhaled albuterol is potentiated

when combined with tetomilast.
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0.9256
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0.0230
0,03 -0.31

Estimated

Treatment

Effect

0.01

0.11

0.17

Placebo

0.38
25
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25

0.15
25

Tetomilast

50 mg
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0.35
25
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Time point
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LS Mean .
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Inhaled albuterol was administered at 0 minutes (1 puff), 30 minutes (1 puff), 60 minutes (2 puffs)

minutes, 65 minutes, and 95 minutes postdose were 5 minutes after inhaled albuterol dosing. =



[0117] Subjects received 7 days of treatnent with 20
tetom |l ast 50 ng or placebo oral dose in treatnent

w@esoragksds During treatnment period 2, Days 8 tPeDue07/062640

10 P

15

20

25

35, concomtant inhaled Advair Diskus(r) 250/50 was
added to the treatnment regiymen. [0118] Subjects were
instructed to take their 0 25 study nedication

| ast .50 f
CaBaI% | oot nBDcTIndraR) 30 H0gh Reth | Dnafig@UlfesCO
t £BaLIEAL 8@¥§ee§ugk§§t§e@§ﬁh98§g Eﬁdtﬁ§a9538eb88&P used

group recelved two placebo tablets QD. "~ Subjects

2004448806t PCTLAR2Q0€H0626401 vEDyanshENBEsks bheinhaled

tetom | ast group received 2 x 25 ng tetom | ast

t abbetsrQD, ©On Btudy bays, ls¥stddic2h]lod8, prasduss,

subj ects consuned their oral study nedication

(setam pastsS5Qumy or Pracebe)vat .t h€uckharwora,the 5
presence of the study staff. [0119] The inhal ed Advair
Dcdknscr)l1l250£50inasusebiffadanarst eped pYssubvpdchstyaen
all study days between Days 8 and 35, except for Days
1@railte¥8ml Agt3sndwRréacehe: heahcyprencasomitantly

adm ni stered at _the clini¢ in the 10 ence of the
study %PQP edAﬁ%gPFeﬁP kué?r? §Séf%0e§ﬁ§%5adﬁ?ﬁP§tered

. h i ;
SRR R AP IRELASGET 30 SN
pLanehe rthec fueabpd:ose vas Lakenadd beeggpylater

nmes were reco I N subj ect Iaril es.

[9$%9L1§9H5I%@Eb&&laeﬁoshalagsﬁtegehehﬁlﬁhtlents

Phar haceutical s, Inc. dgefield, CT) was prOV|ded by

tW@li@?nsorTEQénSB@@btﬁék!nghéeﬁégﬁldgeoﬂuthmg sbedy
study. Conbivent(r) was withheld for 6 hours prior to

aggmoREteatEonhavenher fomasnatupphi ed astamirébetedndose

Iggitigfol is a safe and effective therapy for enhancing
pulmonary function in patients with COPD. Furthermore,
the results suggest that when administered as part of a
combined therapy, the compounds are more efficacious
than when administered alone. Thus, the combination of
tetomilast and albuterol presents a promising treatment
for respiratory diseases, disorders, or conditions.
[0114] EXAMPLE 2: Coadministration of tetomilast,
salmeterol xinafoate, and fluticasone propionate to
patients with COPD.

[0115] In this example, the effect of administering
a combination of tetomilast, salmeterol xinafoate, and
fluticasone propionate was examined.

[0116] This study was a multicenter, randomized,

double-blind, placebo-controlled, parallel group,



20 Each actuation neters 21 pg of ipratropium brom de
and 120 pg of al buterol sulfate fromthe val ve and

walslorN®86 18 ng of ipratropi um brom de and 108cPRP2087/062640

10

15

20

25

al buterol sulfate (equivalent.to 90 pg al butero
base) fromthe nouthpiece. The dose of Conbivent(r)
was two inhal ations 25 four®times a day. In this

Sty BBl ects Rl 6 BRI LRd A0 a3k e a0k Ay

[ required; owever, the total

AT . |
N Lo BB S5 TAd5E CACH JR5007 652640

56130 i thikngeel | mes hetor @ Usingd o ba riknhalcgr for the
first tinme and in cases where the aerosol had not been

USREhifars tiee dharkodd thouns. wi@h2braRepulicebof or 50 mg
pul nronary function tests revealed 5 that the neasures
oft epatriidnts tr gpixr 250my shatles syweria peaaisnstemtiityn COPD.
hi gher in the tetom|ast group than in the placebo
gAdup paEgengsanplderwesitng e igay £8hasyl washoukEyrom
level s were statistically significantly inproved in

t whordrastiast ighedsdc sopaiedskierR ipiSac é8d9gretpralo
Trough FEV1 was statistjically significantly inproved

i PTOEREACREIMUCASY GOU S Lo GRPAr-EF At f?xylg&%leﬁ}&egﬁpén (216
tinme points through day-7.(priar to coadm nistratiaon
WEE =S ot <k a0t Dby Yot roP Uk Ty Seta:
and at. _al |l _ ti i_nt s, fr -14 thr ay-
(arcdiols endor rlrtaties Pl TRnet %agﬁ%gf%) Y5y, 50)

(@dﬁ@&ﬁ%? asEAyrReak Aantawer age EEVl+ hement arms

i nprovenents in the tetomlast group were
St@fdagt itealdmy 18is@nisll ganbr ¢arRaned wirlibrptacebeialy on

days 7, 21, and day 28 and approached statistica

sipgRi fli,c amee walreday st4 iand ediay : 12Ge3weehi ghee t2p. groups
according to a computer-generated randomization code
provided by the Otsuka Maryland Research Institute
(OMRI) Biostatistics Department. Randomization was
performed using a central IVRS system and was
centralized across study centers.
[0117] Subjects received 7 days of treatment with
tetomilast 50 mg or placebo oral dose in treatment
period 1. During treatment period 2, Days 8 through 35,
concomitant inhaled Advair Diskus® 250/50 was added to
the treatment regimen.
[0118] Subjects were instructed to take their oral
study medication (tetomilast 50 mg or placebo) QD with
8 ounces of water immediately after breakfast for all

study treatment days. Subjects assigned to the placebo

group received two placebo tablets QD. Subjects



[0122] In addition, although the study wasn't powered
to detect differences in inprovenents in FEVLr
WE2TaIBOry repeated neasures anal ysi s showedp¢a#2007/062640
there is a possible potentiation of the effect of 25
i nhal ed fluticasone propionate plus salnmeterol (Advair
Di.skus(r) 250/50) when co Hed with tetonilast. As
evi dent fr l.ar.ger. n E | ue uni gg-th
oSt RAVEE DRCRIRs 2SPLD s sistr ot Fondn
dg%%oﬁ@l%%wt%&%g@ BeT/ IBA0QL(862649s 2278 tlhroggh 2g,
35, there appeared to be greater efficacy and
praelionged sgyrati-an ohsaakiiornhefi ri BRahedtAdyaikdication
Di skus(r) 2§OISO with tetom | ast conpared wth
i NhalteaiAdvai 50 Bigslous Pk c2bh S5atakarecl Iahkesn5tand
6). These 5 cal cul ations provide conpelling evidence
5 t presggest oft hae tshedsf seetffof t he conbi ned therapy is
nore than additive and that the effect of inhaled
sdlodBtér ol Tkienahbatledaddveiiat Déakore prOPPOnare $elf-
potentiated when conbined with_tetom | ast.
Facriadgbesedt Biys sei@Fteo csuppdr 65udiddaxteRSWERE Days
results _from EXAMPLE 1, whi xam ned the_effect of
t &t 6RFI dsr FRGEPEURrabAYE 3gse§1rof’-§a| BiiferGt. iR the
CRelitgiRoR el gargRiatRERd)ar® ReP ey Ry c ¥ end® CL
10 =prgQ%nce of the study staff. Advair Diskus® 250/50 was
administered twice daily (BID). The morning dose

coincided with the timing of the oral dose (tetomilast

50 mg or placebo). The evening dose was taken 12 hours
later. Dosing times were recorded in subject diaries.
15 [0120] Combivent® (Boehringer Ingleheim

Pharmaceuticals, Inc., Ridgefield, CT) was provided by
the sponsor for short-acting rescue use during the
study. Combivent® was withheld for 6 hours prior to any
PFTs. Combivent® was supplied as a metered-dose inhaler.
20 Each actuation meters 21 ug of ipratropium bromide and
120 pg of albuterol sulfate from the valve and delivers
18 mg of ipratropium bromide and 103 pg of albuterol
sulfate (equivalent to 90 pg albuterol base) from the
mouthpiece. The dose of Combivent® was two inhalations
25 four times a day. In this study, subjects were
permitted to take additional inhalations as required;
however, the total number of inhalations was not to

exceed 12 in 24 hours. It was recommended to "test-
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first time and in cases where the aerosol had not been
used for more than 24 hours.

[0121] Results of pulmonary function tests revealed
that the measures of patient respiratory status were
consistently higher in the tetomilast group than in the
placebo group. For example, using the day-1 baseline,
FEV, levels were statistically significantly improved in
the tetomilast group compared with placebo group.
Trough FEV; was statistically significantly improved in
the tetomilast group compared with placebo at all time
points through day-7 (prior to coadministration with
Advair Diskus® 250/50), except for at day-3, and at all
time points from day-14 through day-35 (after
coadministration of Advair Diskus® 250/50) (Figure 1).
For peak and average FEV;, the improvements in the
tetomilast group were statistically significant
compared with placebo at days 7, 21, and day 28 and
approached statistical significance at day 14 and day
35 (Figure 2).

[0122] In addition, although the study wasn’t
powered to detect differences in improvements in FEV;,
exploratory repeated measures analysis showed that
there is a possible potentiation of the effect of
inhaled fluticasone propionate plus salmeterol (Advair
Diskus® 250/50) when combined with tetomilast. As
evident from the larger mean FEV; values during the

period of Advair Diskus® 250/50 coadministration on days
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g ﬁfegter efflcacy and
250/50 with tetomilast compared with inhaled Advair
Diskus® 250/50 alone (Tables 5 and 6). These

5 calculations provide compelling evidence to suggest
that the effect of the combined therapy is more than
additive and that the effect of inhaled salmeterol
xinafoate and fluticasone propionate is potentiated
when combined with tetomilast. Furthermore, this study

10 supports and extends the results from EXAMPLE 1, which
examined the effect of tetomilast plus cumulative doses

of albuterocl.
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TT>Ar AQL? 0 W 2007/ 148806 PCT/JP2007/062640
61 [0123] No clinically nmeaningful changes were
observed betmeen oraI tet o} ast and pl acebo, both

o081 3oBPs 6 T ALY MPARaRaL) yét Sfrlprogdte
E&%%%%%%d %%E%gknngg§SE%gbm9ﬁagE Bﬁeﬁggksbo, both used

ernore, no clinically meaning erences

“%hﬁcgﬁﬁgﬁﬁ%q b%hﬂegﬂ ebabinketion Wash andaprapebeus®
used condom tant | y wth inhaled Advair D skus(r)

2560960, Anadearse ravent syssenum bebed pre¥sure, serum
henatology or urinalysis. These results denonstrate

t betaaketyn, obrt he combirned .t hewapyeraompri abnglinically
tetom | ast, sal neterol xinafoate, and fluticasone
prmepindnatfe li ifderencss @i24pbfekerdt bgswhen, otrheé
results of this study denonstrate that the

comsomatliest ehdt lesebast both used concomitantly with

inhaled Advair Diskus® 250/50, in adverse events, serum
chemistry, hematology, or urinalysis. These results
demonstrate the safety of the combined therapy
comprising tetomilast, salmeterol xinafoate, and
fluticasone propionate in patients.

[0124] Taken together, the results of this study
demonstrate that the combination of tetomilast,
salmeterol xinafoate, and fluticasone propionate is a
safe and effective therapy for increasing
bronchodilatory response in patients with COPD.
Furthermore, the results suggest that when administered
as part of a combined therapy, the compounds are more
efficacious than when administered alone. Thus, the
combination of tetomilast, salmeterol and fluticasone
presents a promising treatment for respiratory diseases,
disorders, or conditions.

[0125] Other embodiments of the invention will be
apparent to those skilled in the art from consideration
of the specification and practice of the invention
disclosed herein. It is intended that the

specification and examples be considered as exemplary



sal meterol xinafoate, and fluticasone propionate is a

safe and effective therapy for increasing 5
wdzonessses | at ory response in patients with CORRT/IP2007/062640

Furthernore, the results suggest that when

adm nistered as part of a %nbined t herapy, the

conmpounds are nore efficactous than when adm nistered

alo(?lri THL&% tl%?tl utl Caé)% %8 %lrtl%t %'f' [t%%t ’1nventéon

sal neét'erol” and resents a proms
t%%@h@eﬂhdf%%t%%S%@r%%%rfoq&%%é%%scla4h§0rders or
condi tions. [012 O her enbodi nénts of the invention
will be apparent to those skilled in the art from
consi deration of the specification and practice of
t Hedustentilonaphd idia®dlldsegd herein. It is intended that
the specification and exanpl es be consi dered as
eXédpgledry WDh2007s148806 nPENLIPROOZYOB26468ed6200mrpgat or
with a true scope and spirit of the invention bein

5 | pdeyanédaby eché ridlirowddg egisai neli spudasy r ogl condition,
Applicability [0126] The instant invention may be used
t §UCPedf 6PTO51pr OPShUsthaspPRATEBPR LY déasase (COPD) .
di sorder, or condition, such as chronic obstructive
puInDnary di sease (COPD). WD 2007/ 148806
PCT/ JP2007/ 062640 63 CLAIMS 1. A nethod of
preventing or treating a respiratory disease,
di sorder, or condition, conprising admnistering to a
patient a therapeutically effective anount of
tetom |l ast, and at | east one beta2-adrenergic
receptor agonist. 2. The nethod of claim1, wherein
t he bet a2-



adrenergic receptor agonist is selected fromal butero

(sal butanol ), AR C68397AA, arfornoterol, banbuterol,
whbdoohisgo®! , broxaterol, carbuterol, CHF- 1035, PCT/IP2007/062640

cl enbuterol, dopexam ne, fenoterol, fornoterol,

hexoprenal i ne, HOKU- 81, ibuterol, isoetharine,

i soprenal i ne, KUL-1248, le al but anol , mabut erol,

nmel uadri ne, netaproterenqé fgg(nﬁ rol e, orciprenaline,

pi rbuterol, procaterol, réproterol, rimtero

rijtodrine, %Eﬁ%%ﬁobf pELIRLe, 19l o8 benadehy a

sot er enot nt er ol TA—2005 terbutaline,

t&%%%q&@%orﬁ‘ﬂﬂ%@%%%robas%Qﬁﬁ%phbkn%on@QEQ@hne@Bhb@QSLng
colterol, eéthyi norepi nephrine, isoproterenol,

rr@t:laamts%re&rﬁ@ﬂ tcephedtieat %Khé%@@htlesmgﬁ%f%ctive
GSK- 678007, GSk- 642444, GSK-159802, (-) -2- [7 (9) -

[ 2moRknt- kKfdtexypndlacd, bhyndr exypkeesyl peehpeaatnafiednergic
6, 7, 8-t erahydr o- 2- napht hyl oxy] - N, N- di net hyl acet am de
hyercegtioar iagenimsnohydrate, carnoterol, QAB-149 and
5-[2- (5, 6-
di2et hyl i ndafhe- weéﬁpﬁloyflcﬁyﬂdmo%yewﬁﬂr]m@- KV&r ERY 2k T+

qui nhol i n- 2-one, 4- hydrox

pﬁ‘@‘*ﬂ“@tqﬁ’éfy)rﬁ%%"]rs GORBST] Sehgr Rkt SERRI P iputerel

TR BT nod SRS ARAADY ) 23 EPETPE TP L2057 E5858
SE/JP q7/06%$%%at%%oll_Eagbuterol CHF-1035,

bénzi i G420 ut'yl"am noJet hanol,

1ch%n& E%Hh°é£ %&éﬁﬁ%@‘n@kn@t@!@ﬁoxfBQ%BXEkoa [4-(1-
ben2|n1 azol'yl )-2-net hyl - 2-but'yl am no] et hano

1hb%Hp&enallne, HOKU-81, 1buterol 1soethar1ne,
hydroxy-3-0x0-4FL1,4-benzoxa2|n-8-y|]-2-[3-(4-N,N—
diigeihehamineyhauyl-1228net kybs2ipuapylodni mapetkanal,,

1-

[ Rl Dalyrdneyy r@taxaotréndlhenpdradirels, yojrc2pfpdngdine,

met hoxyphenyl) - 2- et hyl - 2- pr opyl am no] et hanol ,
ppzhu5erol procaterol, reproterol, rlmlterol

h%&%%Xrlieoxgaﬁﬁé%aiogenzgé?éggego{l _2 2naﬁeg_
soterenot, sulfonterol, TA-2005, terbutaline, tiaramide,
tulobuterol, epinephrine, norepinephrine, colterol,
ethyinorepinephrine, isoproterenol, metaproterenol,
ephedrine, GSK-597901, GSK-159797, GSK-678007, GSK-
642444, GSK-159802, (-)-2-[7(S)-[2(R)-Hydroxy-2-(4-
hydroxyphenyl)ethylamino]l-5, 6,7,8-terahydro-2-
naphthyloxy]-N,N-dimethylacetamide hydrochloride
monohydrate, carmoterol, QAB-149 and 5-[2-(5,6-
diethylindan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one, 4-hydroxy-7-[2-{[2-{[3-(2-
phenylethoxy)propyl]sulfonyl}ethyl]lamino}ethyll-2 (3H)-

benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-



but yl oxyphenyl) - 2- net hyl - 2- pr opyl am no] et hanol, 1-[2H

5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ]-2-{4-[ 3- (4-
waoredohaxsgphenyl ) -1, 2, 4-tri azol - 3-yl ] - 2- net hyl - 2PCT/IP2007/062640

but yl am no} ethanol, 5-hydroxy-8-(1-hydroxy-2-

|sopropylan1nobutyl) 2H 1, 4- benzoxazi n- 3- (4H) - one, 1-

(4-am no- 3-chl or o- 5- trlfluo§%nethylphenyl) 2-

t%”b Fﬁ@%ycg%&etzh%%%l 1 2-butylamino]ethanol, 1-[3-(4-

nylanln

) Z&E&fg l,aqi-pe)gthanol . 3.
ﬁ%Q%O g%%#qgﬁgﬁ§|24 erelﬁgiﬁéyggng ? ?energic
I SORLA RGeNKAY S meahrAterglut Aamihe ] @Qhﬁ@@l?flG|@HaB—
3, wherein the beta2 adrenergi c receptor agoni st is

S @y loRol3 -¥ixdafieal € 4 - bon z Bke Z1et-Beq 10F- 261 (342N, N-
wherein the beta2- adrenergic receptor agonist is
aldduteghgll amb nophe nydt) kad meft hgllaiZzrmpk opwhieméine J elibanol, 1-
bet a2- adrenergi c receptor agonist is a stereoisoner

of [ 2HalShintyelrolxy - 3.~ oRlee Aitetlh dd beh zoixgizint 8 ~whé r&in 3tHdé -
bet a2- adrenerglc receptor agonist is a long-actin

b&edhoxyphendlgi-e rn@@élmlcﬁ -avg@myétaml‘@el 266720488 GG% 2H-5-
PCT/ JP2007/ 062640 65 8. The neth
WHREEIoK Y e oper 48 aér@ﬁ@?&xézﬁéb pﬁ ﬂ %gjﬁlét TS a

e
t a2 t
S P 0. 0 A Sl e A

SR, s e gngoragy
WhRI&I1Rni ke ReHAZ01, 5-hydroxy-8-(1-hydroxy-2-
isopropylaminobutyl)-2H-1, 4-benzoxazin-3- (4H)-one, 1-
(4-amino-3-chloro-5-trifluoromethylphenyl)-2-
tertbutylamino)ethanol, or 1-(4-ethoxycarbonylamino-3-
cyano-5-fluorophenyl)-2- (tert-butylamino)ethanol.
3. The method of claim 2, wherein the beta;-
adrenergic receptor agonist is salmeterol.
4. The method of claim 3, wherein the beta;-
adrenergic receptor agonist is salmeterol xinafoate.
5. The method of claim 2, wherein the beta,-
adrenergic receptor agonist is albuterol.
6. The method of claim 5, wherein the beta,-
adrenergic receptor agonist is a stereoisomer of
albuterol.
7. The method of claim 1, wherein the beta,-

adrenergic receptor agonist is a long-acting betas-

adrenergic receptor agonist.



adrenergi c receptor agonist is adm nistered by
i nhal ation. 12. The nmethod of claim 1, conprising

wadmrniggberi ng to the patient about 25 ng to abouiP200Me62640
ng of tetom | ast per dose. 13. The nethod of claim1l,
conprising admnistering to the patient about 25 pg
to about 800 pg of the bet®2-adrenergic receptor
agoni st per e

. ..14. Th t had | ai ,
com Li si ng ) T oﬁi%l’?itfpgr ioEg Ctlglelf“hg ’ pg'ﬁlie%ﬁ?lln;ngg‘ﬁt bs&any
t t. 100 t et om.l . .
p ga I e%lé rg 1tC é&g% p% or g%[?l]l S%S B. Sp %r S%%%gaggq l?go B%ﬁé?—

0 abadu pg of “sal net érol per

mathad of ;¢ aim conpri-sisRg admi nistering to the
pa?ienf Eﬁoutez§%ﬁ§ tg%abogt 100 ng of tetom | ast per

dese and abayl 2RtRodt ©@rakautim800 wherefinakbut eeebmpebst
dose. 16. A nethod of preventing or treating a

r espi batenyadirsrasgicdrsoepesr agondadi dronadministered
conprising admnistering to a patient a

t bamapj eunieoalslly , efskpatrave 1Y) 200 3t48806ally.

PCT/ JP2007/ 062640 66 anmount of tetom | ast, at | east
oid .bet a2- adhenaegihod réceprom dgomhereianghagt teégnd last
one anti-inflammtor steroid. 17. The net hod of

ci&i margnigteresich Otrﬁélé(nti - inflammtory steroid is

sel ected from al col met asone . di propi onat.e,
bé&konethasgﬁ€,mﬁ&&€§oﬁ¢d€iaﬁﬁiﬁxo fEeipr Shtoksta:z"
cicl esoni de, clocortol one.pival ate, .defl azacort,
eSS on 8 CREY o RRLORS gl A Tedug ot e By
d%§%gﬁggq§9pe sodi um phosphat e, deprodone propi onate,
firnexol one, fluoci nol one acetoni de, fl uoci nonide,

12. The method of claim 1, comprising
administering to the patient about 25 mg to about 100
mg of tetomilast per dose.

13. The method of claim 1, comprising
administering to the patient about 25 png to about 800
ug of the betajs-adrenergic receptor agonist per dose.
14. The method of claim 3, comprising
administering to the patient about 25 mg to about 100
mg of tetomilast per dose and about 25 pg to about 800
ng of salmeterol per dose.

15. The method of claim 5, comprising
administering to the patient about 25 mg to about 100
mg of tetomilast per dose and about 25 pg to about 800
ug of albuterol per dose.

le. A method of preventing or treating a
respiratory disease, disorder, or condition, comprising

administering to a patient a therapeutically effective



flunisolide, fluticasone, fluticasone propionate,

hal obet asol propionate, hal opredone acet at e,
wanoomsgesone, hydrocorti sone, hydrocorti sone PCT/JP2007/062640

aceponate, hydrocortisone acetate, hydrocortisone

sodi um succi nate, hydrocorti sone probutate,

| ot eprednol etabonate, net®§l prednisol one,

t h d
ey o ons selpnaie, e prednl sohote s
pr. g%@r%%%hog orRiedni sl ane 4 fs%e%w a%%u_%%cig&nﬁl%'t%%

hate pre nlcarbate i mexol
gﬁg_lde tri anci nol one, tlpredane 6a
l'uoro-17a- [ (2-furanyl carbonyl) oxy] -1113-

hM@ROXY_153T%%FH%Eh%dOéQ;%ﬂ@ﬁ@ﬁﬁ@z1wﬁe@%&ﬁethébanti—
carbothioic acid S-fluoronethyl ester,

6a ¥l 3mehiaflodt@r @teroid is selected from alcolmetasone
11[ 3- hydr oxy- 16a- met hyl - 3- oco- 17[ 3- pr opi onyl oxy- andr os
t aH popidinerte-, 1 Hed-loachbialsioniec dcidgsonide, butixocort
S-(2-oxo-tetrahydro- furan-3S-yl) ester, RPR- 106541,
oPI®PibPE tESSPiTdeisionidel 8 clpise rivetliong of velaite, 17,
wherein the anti- inflamatory steroid is fluticasone.
w@efd@zﬁfﬂggeedp@?ﬂ@ﬁ@@@?ﬁ@@2§$@am67hf90n?h@a&@ﬂﬁ8et@ﬁ
cIa|n118 wherein the anti - steroi

SR S LA LN 1 et Lt RN P&Pﬁﬁlfélate'
the b d t
m@@%& P s AR BPIENE, s LRIAR: O fRTh ek
| | I |,
SR e, RATRYLEOne, BuLALLES gla’op? Lakoke

f?ﬁﬁkﬁk@%eoﬁobﬁ%bg%%hme,h%éQ%b%@@bh@eac@@ﬁgésl
i but erol, isoetharine, 'isoprenaline, KUL-1248,

|¢MQ§§&Q@%@%@L,h@@hﬁkﬁﬁ&hson@$|%@@&b&%rtlsone aceponate,

net aprot erenol, nolonirole, orciprenaline,

mmyﬂﬂdabﬁt;smnmﬂﬁdﬂﬁﬂteI%ﬂydﬂﬁndﬁtlsam&teodium succinate,
hydrocortisone probutate, loteprednol etabonate,
methylprednisolone, methylprednisolone aceponate,
methylprednisolone suleptanate, mometasone, naflocort,
prednisone, prednisolone, prednisolone farnesylate,
prednisolone sodium phosphate, prednicarbate,
rimexolone, rofleponide, triamcinolone, tipredane,
60, 9p-difluoro-17a~{ (2-furanylcarbonyl)oxy]-11B-
hydroxy-l6a-methyl-3-oxo-androsta-1,4-diene-17b-
carbothioic acid S-fluoromethyl ester, 6ua, 93-difluoro-
11B-hydroxy-16a-methyl-3-oco-17p-propionyloxy-androsta-
1,4-diene~17f-carbothioic acid S-(2-oxo-tetrahydro-
furan-3S-yl) ester, RPR-106541, or 5T-126 (SSP-Torii).

18. The method of claim 17, wherein the anti-

inflammatory steroid is fluticasone.



ritodrine, salnefanol, sal neterol, sibenadet,
soterenot, sulfonterol, TA-2005, terbutaline,

wo b@ramsoe, tul obuterol, epinephrine, norepi neEhIP20€,062640
colterol, ethyinorepinephrine, isoproterenol,
netaproterenol ephedri ne, GSK—597901 GSK—159797
GSK- 678007, GSK- 642444, G 159802 -) -2- [7 (9 -
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1bfi8o(ltermet hoxpBeneybdnm neybdthydioxFpRedyBp,2-[ 4- (1-
benzi m dazol yl ) - 2- net hyl - 2- but yl am no] et hanol ,
1cpgﬁbgtem?dpoﬁypgxgmgngH.ienoterol formoterol,
4- benzoxazi n- 8-y % 3 (4-N, N WO 2007/ 148806
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5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl | - 2-{ 4- [ 3- ( 4-

”@b'ﬁ@&)éﬁBQUWs)ul]fo&t‘b-rtdﬂ azm-308 ] -Lefpbtyl iRe, tiaramide,
but yl am no} et hanol , 5-hydroxy-8-(1-hydroxy-2-

i sapobpykawilnokptinkeph2iing, 4nberpdxaphmi8e( 4Eplonepl]l-
(4-am no-3-chl oro-5-trifluoronethyl phenyl) - 2-
tethwanpkapﬁn@pheﬂhamoﬁsogroterenol metaproterenol,

1- (4- et hoxycar bonyl am no- 3-

cgRhedsineuoFSEneRyPP12- GEErd S8uPyl aktRoPéBRARol GSK-
642444, GSK-159802, (-)-2-[7(S)-[2(R)-Hydroxy-2-(4-
hydroxyphenyl)ethylamino]-5, 6,7,8-terahydro-2-
naphthyloxy]-N,N-dimethylacetamide hydrochloride
monohydrate, carmoterol, QAB-149 and 5-[2-(5,6-
diethylindan-2-ylamino)-1-hydroxyethyl]-8-hydroxy-1H-
quinolin-2-one, 4-hydroxy-7-[2-{[2-{[3-(2-
phenylethoxy)propyl]sulfonyllethyllamino}ethyl]-2 (3H)-
benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-
benzimidazolyl)-2-methyl-2-butylamino]ethanol, 1-[3-(4-
methoxybenzylamino)-4-hydroxyphenyl]-2-[4-(1-
benzimidazolyl)-2-methyl-2-butylamino]ethanol, 1-[2H-5-

hydroxy-3-oxo-4H-1, 4-benzoxazin-8-yl]-2-[3-(4-N,N-



21. The nethod of claim 20, wherein the beta2-

adrenergic receptor agonist is salneterol. 22. The
worabheessed cl ai m 21, wherein the beta2- adrener@i/dr2007/062640

receptor agonist is salneterol xinafoate. 23. The

met hod of claim 20, wherein the beta2- adrenergic

receptor agonist is al buter®l . 24. The method of claim

23, mh the. b ta

A b b i e e
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a long-acting beta2 renergi c agoni st

NMalhed x9bnehdh m-2enewagnenpt-Be yhehads ] adhanengi ¢ - [2H-5-

receptor agoni st is a Short-acting beta2 adrenerglc
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t he beta2 WO 2007/ 148806 PCT/JP2007/062640 69

atentogiypheagept-armaghyilst -pgsopgllamtiepdetandoflhe 1 - [2H-

anti- inflamatory steroid is fluticasone. 28. The
met-hod rok yeBaioro2 AH-Whér-bien zohe zhar 2y ladPenérdic (4-
receptor agonist is salneterol xinafoate, and the
amethiogyPReRyLory: - §téréﬁdaﬁ§lrﬁuvﬂéa§oW§th§ﬁoﬁlonate

29. The nmethod of claim 16, wherein the tetqml ast,

t RetydeasngdrERergle rebeptorYadoritsty SaReY 7-ehe

SN AR 0, 9 SO 20 AUTLOLSL 8 ey soney 1-

TSP SR, ST e LB

WQ% %bﬂt&ﬁ%mQQEQ%thanol or 1-(4-ethoxycarbonylamino-3-
cyano-5-fluorophenyl)-2-(tert-butylamino)ethanol.
21. The method of claim 20, wherein the beta,-
adrenergic receptor agonist is salmeterol.
22. The method of claim 21, wherein the betas-
adrenergic receptor agonist is salmeterol xinafoate.
23. The method of claim 20, wherein the betas-
adrenergic receptor agonist is albuterol.
24. The method of claim 23, wherein the beta,;-
adrenergic receptor agonist is a stereoisomer of
albuterol.
25. The method of claim 16, wherein the beta,-
adrenergic receptor agonist is a long-acting betas-
adrenergic agonist.
26. The method of claim 16, wherein the betas-
adrenergic receptor agonist is a short-acting betas-
adrenergic receptor agonist.

27. The method of claim 16, wherein the beta,-



adrenergi c receptor agonist is adm nistered by

i nhal ati on. 32. The nethod of claim 16, wherein the
w@do7A48806 | ammat ory steroid is adm ni stered bypCT/JP2007/062640

i nhal ation. 33. The nmethod of claim 16, conprising

adm nistering to the patient about 25 ng to about 100

nmg of tetom | ast per dose. %%. The method of claim 16,
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az-‘adrenergic rece
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conprising dministering to the patient about 25 pg

t ggabout 2089. p@t@bdt Be ankiimi nfl aprBateiy sher gedaper
dose 36. The nethod of claim18, conprising
adirenstrefiicng ccepithe pabhest abouki1agtegoloxahadbate)
WO 2007/ 148806 PCT/JP2007/06264O 70 nmg of tetoml ast
panddase amdiaboudtl admapertyo sakaotid2@80 flpgicksone
fluticasone per dose. 37. The nethod of claim 23,
corppisnage.adm ni stering to the patient about 25 ng
to about 100 ng of tetom | ast per dose and about 25
pg%t-o about T8GOMeFGOG Ol dBéFoll GpeD@ESEN 8BS The

nmet hod of claim 27, risin adm nistering to the
picrent Lascur *3s b tha BB e R Bbe FECHE B BPT B3t pard

?lgi’g 3u‘561§3f"%§§t’°8ﬁ? 5 fsﬁﬁa? B850 Sepdfigreted Per
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tetomilast is administered orally.

31. The method of claim 16, wherein the beta,-
adrenergic receptor agonist is administered by
inhalation.

32. The method of claim 16, wherein the anti-
inflammatory steroid is administered by inhalation.
33. The method of claim 16, comprising
administering to the patient about 25 mg to about 100
mg of tetomilast per dose.

34. The method of claim 16, comprising
administering to the patient about 25 pg to about 800
pg of the beta,-adrenergic receptor agonist per dose.
35. The method of claim 16, comprising
administering to the patient about 25 pg to about 2000
pg of the anti-inflammatory steroid per dose.

36. The method of claim 18, comprising

administering to the patient about 25 mg to about 100



di stress syndronme, chronic or acute

bronchoconstriction, chronic obstructive pul nonary
wolb@easssod COPD), bronchitis, enphysenma, pneunoeoniEsdB062640

smal | airway obstruction, sinusitis, bronchiectasis

or rhinitis. 40. The nethodgﬁf any one of clainms 1-38,

wherein the respiratory disease is chronic

obstr [ .Qul ry dise ) 4], e 0
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st epady $hake RlsRSR Jegvelos@f, tetom last. 42. A

phar maceuti cal conpoOsition conprising tetomlast and
at37 east onenRetRZnE FeldiaGn €35 PIRhpraganigst . 43.
The pharnmaceutical conposition of claim42, WO
20114838 iINGTAIP20Q7 3626468 abPbuwheremy theabout 100
bet a2- adrenergi ¢ receptor agonist is selected from

s algretfe telt oori lalskiuperoldo s#4 anthebphdr 2&c egt itoalhbout 800
conposition of claimd42, conprising about 25 ng to
abautof1@d bmfesolt ®egnidogst: and about 25 g to about

800 g of the beta2-adrenergic receptor agonist. 45.
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phar maceuti ca nposition of claim45;~ conprising
abRul 2% 108 118 sdheubel0@oag of tetom | ast,
39. The method of any one of claims 1-38, wherein

the respiratory disease, disorder or condition is
selected from an asthmatic condition, acute respiratory
distress syndrome, chronic or acute bronchoconstriction,
chronic obstructive pulmonary disease (COPD),
bronchitis, emphysema, pneumoconiosis, small airway
obstruction, sinusitis, bronchiectasis or rhinitis.

40, The method of any one of claims 1-38, wherein
the respiratory disease is chronic obstructive
pulmonary disease (COPD).

41. The method of any one of claims 1-38, wherein
the patient has a steady-state plasma level of
tetomilast.

42. A pharmaceutical composition comprising
tetomilast and at least one beta,-adrenergic receptor
agonist.

43, The pharmaceutical composition of claim 42,



about 25 g to about 800 g of the beta2-adrenergic
receptor agoni st, and about 25 pg to about 2000 pg of
wo b@7amsoe | nf | ammat ory st eroid. PCT/IP2007/062640

71
whefein the beta,-adrenergic receptor agonist is
selected from salmeterol or albuterol.
44. The pharmaceutical composition of claim 42,
comprising about 25 mg to about 100 mg of tetomilast
and about 25 pug to about 800 pug of the betas-adrenergic
receptor agonist.
45. The pharmaceutical composition of claim 42,
further comprising at least one anti-inflammatory
steroid.
46. The pharmaceutical composition of claim 45,
wherein the beta;-adrenergic receptor agonist is
selected from salmeterol or albuterol and wherein the
anti-inflammatory steroid is fluticasone.
47. The pharmaceutical composition of claim 45,
comprising about 25 mg to about 100 mg of tetomilast,
about 25 pg to about 800 pg of the betaj-adrenergic
receptor agonist, and about 25 pg to about 2000 pg of

the anti-inflammatory steroid.



