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i nvention are known actl ve conpounds fromthe PDE4 and PDE3/4 inhibitors
cl ass and active conpounds fromthe class of the histam ne receptor

ant agoni sts. Known techni cal background In the international application
W)031000289 conpositions are described which conprise a PDE4 inhibitor and
a Hi -receptor antagoni st and the use of these conpositions for the

manuf Bietd pf@pplication ofifie dnventien f or t he treatment of respiratory di seases.
Description of the invention Asthma is a comon |nflammt ory di sease of the
respiratory tract, accounting for | - 3%of all off visits, 500,000

hospi T Pragsnt Beangensreisias [ eamoRaiensTRS PR PECRUHEY EC“H%§‘&S{3§FGS§€{MS§§VB‘?IS t han
any ofrbhentof REhiRtdr) diswesss.in the US. Annually, nore than 5000 children and
adults die of asthma attacks in the United States (WIlliamE S.; Goodmann
G | mann A.: The pharmacol ogi cal Basis of Therapeutics, 9th Edition, pp. 152
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pri marl as an In ness t has bronc hyper activity and
br oncfﬁ@sqjermaﬁgnlstﬁt s results. Allergen specific inmmunoglobulin E (IgE) is
bound to the nmast cells via Fc receptors. It is a fragnent obtained by
papai n di gestion of imrunogl obulin nolecules and contains nost of the

ant i gBReWN techpicalbackgroundywen an al | ergen comes into contact with 1gE, the
mast cel | s are acti vated and rel ease a nunber of i nflarmat ory nedi ators,

whi ch e . .Cco ke h| t am ne, eay e and
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| i ke phibidragl amidiremeptor entkgsinisi @nidke emad)f fiese eiﬂmOSlamSﬁQramq mgntnfamlf@vf% PAF), and
a nu EICQ'I]G Yotrﬁ’\lé'tr@%em&?esplrél&r?'als@égébn (Iy-1, 3, 4, 5, 6 and 8 and

chenoki nes. n enornous variety of nediators are rel eased whi ch have nore
t han one potent effect on airway | nfl ammati on. WD 03/ 074055 PCT/ EP03/ 01876
- 2 Aspasdriptibh bf @k imaaeh | ation, increased vasoperneability and increased
endot hel iral adhesiveness towards |eukocytes further leads to an influx of
inflammatory cells |ike | ynphocytes, eosinophils and nacrophages from

bl oodAsthine i sa¢dnoibni inflamntdiey Hisese ebthe Espigtarntraal raccduetidson o- 3I%hef alleffiease of
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af f ect)h, i Rarad W'hﬁn @35' @B%méfﬁ@ﬂﬁm%w\ ﬁfﬁﬁtpﬂéﬁﬂaﬁoloéléaﬁ?%s@ Sandbsaaseoal one. As
asthma is one i seases affecting mankind, there is a need to

devel Bftiefs 8@515%659 6@%1 “a@ﬁeé’&'" NewiYgek 1986k ety of nediators. Therefore, it
is the object of the present invention to make available respiratory tract
ther aR tha ¢an no longer be viewed simply as a reversible airway obstruction. It should instead be
considered primarily as an inflammatory illness that has bronchial hyperactivity and bronchospasm as
its results. Allergen specific immunoglobulin E (IgE) is bound to the mast cells via Fc receptors. ltis a
fragment obtained by papain digestion of immunoglobulin molecules and contains most of the
antigenic determinants. When an allergen comes into contact with IgE, the mast cells are activated
and release a number of inflammatory mediators, which include granule contents like histamine,
proteases, heparin, and tumor necrosis factor (TNF), a variety of lipid membrane derived molecules
like prostaglandins, leukotrienes and platelet activating factor (PAF), and a number of cytokines like
interleukin (IL)-1, 3, 4, 5, 6 and 8 and chemokines. An enormous variety of mediators are released

which have more than one potent effect on airway inflammation.



which fulfill the follow ng conditions: - Favorabl e sinultaneous influence
on several of the inflammtory nediators - Marked bronchorel axati on and
-di | at atiwo 03/0@63l oral availability - Mnor side effect®CI/FBo®ais76
suitability for long-termtherapy - Favorable influence on bronchi al
hyperreactivity It has now been foundg2that the conmbi ned use of a PDE4 or a
PDE3/ 4 inhibitor and a histamne receptor antagoni st outstandingly

ful fi Ak s résut obzsvdiatimnincreaed vepeinterbility andiheressed endathshel eHIRSIVERESEt es to t he
co rrb'g ?o%\grctéshﬁlﬁg%yrt]% f{?%é’le%s g af & idnBhnBiohenand Iﬁ'\phbcgte@,r%]dﬁﬂopwg efpt or

ant agoni's reatnment of respiratory diseases. By the eéigresm on
" PDE4 maniophsiges from iporeizaytatien e thectispups- T8 pid Bpes diedeBa1aMMEFESE,  whi ch
Io?EIeP%Eh hWef’fEr%? mh?r%hﬁsrytéﬁscéé M6 AARPEIGE Bt Bér’f@ic&i:‘eei irwi21e a%smgmgqﬁa{ ed to
nown types of phosphodi [- , e.g. type 1, 2, 3, etc.,
wher eBytisshmatiorgsaiindnaiRa 5f5t7wg?§'$ a&ﬁ*me potent) for the type 4
phosphodi est erase, such as where the I C50 for PDE4 inhibition is about
factor, 10 | ower conpared . to | f L phi bt wi tivpe of
o b BBy | B9k ok Bl B8 S Etn RIS o
" PDE3 tréatitiehdidriab @ pibné. s dhething éscone Wethe oair diseades affeqiinganankiad diere (%iaieed il
sel ect,i yl : L GRik SLRRforinftdiaRid Or are known to the person
skill gé\yellofﬁ’y r%@r'o?%ﬁﬁ%ﬂ%s connec- ti gnrit may be nentioned, for exanple,
t he net hods descri bed by Thonpson et al. (Adv Cycl Nucl Res 10: 69-92,

1979) Tn&efRPD W §ZnEbhjédt of tﬁ@FreQenPfr\aér{ﬁBﬂ@maké%i/ailé&éﬁasﬂ\i%c&y trdQ 9e)apanttst he
phosphodi esterase scintillation proximty assay of Anmersham Pharmaci a

Bi ot eich Willghs GHNiRECoPEHINEPO3/ 01876 -3 By the expression "histam ne
receptor antagonist” are neant Hl-receptor antagonists, particularly the
so called Hl-receptor anta i (Tetelr) eration (Mitschler,
Arzneirm l(fj?vgfe\?[er%ntsré%qug@%lugﬁgﬁlg%ﬁ, T%fg%??f%page%y%gg@%gﬁl) . As possi bl e PDE4
or PDE3/ Maikedhbilonthoredaxaliantsing -dilfetiareani ng of the present invention may be
menti onegdyoq Y 08Mn@f exanple, those PDE4 or PDE3/4 inhibitors which are
named expressis verbr's as an exanple, or described or clainmed generically
in the f¥irpotidewrffepEit ent applicati ons and patents: DE 1545687, DE 2028869,
DE 2123328ad dkadidylfoBRhg-tdnfr trefpg908, DE 2413935, DE 3900233, EP 0103497, EP
0139464, EP agnglBOd EP 01331%?5 ER. 35386, EP 0389282, EP 0393500, EP
0428302, FRrBlpdgReIce B olig Y e B M 50505, EP 0470805, EP 0490823, EP
0506194, EP 0510562, EP 0511865, EP 0527117, EP 0553174, EP 0557016, EP

06269 i R854 4 ApeER iMifRefa o HERNARS85479, EP
073103%,28EEW%%%@@%“%%%@;?@?” i 0748805, EP 0763534, EP 0816357, EP
08196 8&:epBPamadonssg istemigly3giis é1e abpvenstiony corptig48000, JP 92234389, JP
94329652, JP 95010875, JP 98072415, JP 98147585, US 5703098, US 5739144,

WO 9117991, WD 9200968, WD 9212961, 071 15044, \WD 9315045, WO
93180k inygntiss s seatesip tesLgPBEe ”Wf\égf%%ﬁ?ﬁ\%?’@%@%?m\%'%\o 8751, WO

93255 kdgeptoV\ehtIgddiddia the (WtrBehl di4echiratd) dB426p455, WO 9422852, WO 9427947, WO
9500516, WO 9501338, WO 9501980, WO 9503794, WD 9504045, WO 9504046, WO

9505386, WO 9508534, WD 9509623, _
By the expression "PDE4 inhibitor" is meant a selective phosphodiesterase inhibitor, which inhibits

preferentially the type 4 phosphodiesterase when compared to other known types of phosphodiester-
ase, e.g. type 1, 2, 3, 5 etc., whereby the compound has a lower IC5, (more potent) for the type 4
phosphodiesterase, such as where the 1Cso for PDE4 inhibition is about factor 10 lower compared to

ICso for inhibition of other known type of phosphodiesterase, e.g. type 1, 2, 3, 5 etc.

Analogously, the expression "PDE3/4 inhibitor" is defined. Methods to determine the activity and
selectivity of a phosphodiesterase inhibitor are known to the person skilled in the art. In this connec-
tion it may be mentioned, for example, the methods described by Thompson et al. (Adv Cycl Nucl Res
10: 69-92, 1979), Giembycz et al. (Br J Pharmacol 118: 1945-1958, 1996) and the phosphodiesterase

scintillation proximity assay of Amersham Pharmacia Biotech.



WD 9509624, WD 9509627, WD 9509836, WD 9514667, WD 9514680, WD 9514681, WO
9517392, WD 9517399, WO 9519362, WD 9520578, WO 9522520, WD 9524381,
0527692, W0 09636381, WO 9535283, WD 9535284, WO 9600218, PUDIP6H1B26,
9606843, WD 9603399, WD 9611690, WD 9611917, WD 9612720, WD 9631486,
9631487, WD 9635683, WD 9636595, WO 9636596, WO 9636611, WD 9636625,
9636626, WO 9636638, WD 9638150, WD 9639408, WO 9640636, WO 9703967,
97047 Ry, the)gxpoeagin (ustaryine Fremar4otagyyistoare gwant Hiygseptpn agegpnisigcpagticugpipe

971907§1camr917rg%§13ant 2t 18 2ecoh@g8iet R IMutéRI S & Staiite MR UAJeh34.60, WO
9723461 WO 9724117 9724355, V\g 9725312, WO 9728131, WO 9730999,

9731008 itiop30873298%456-44D- 9735854, WO 9736905, WO 9740032, WO 9743288,
0744036, WD 9744322, WD 9747604, WD 9748697, WD 9804534, WD 9805327,

0800045 PHTDIB 0582 BIBGEE IR GBTTRE S Mot AN M TR O
0821 2057, waWbf ©@BRTPR) Bosa/ PP BB PLFES/4 iNDio8 gid3re D @83067sls Vel §8410382,
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99571 1RE 13465870 BELDZ8869)iF §(R338D BE 335890125 8402906 DRZHE 358, PHeP83aR017, WO
0042015 o1\d6uH0 £33 546X\ EOOEZE0EP 039089420534 53980:P H36088.8 PWBu§5080766, WO
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EP 0748805, EP 0763534, EP 0816357, EP 0819688, EP 0819689, EP 0832886, EP 0834508,

EP 0848000, JP 92234389, JP 94329652, JP 95010875, JP 98072415, JP 98147585, US 5703098,

US 5739144, WO 9117991, WO 9200968, WO 9212961, WO 9307146, WO 9315044, WO 9315045,

" WO 9318024, WO 9319068, WO 9319720, WO 9319747, WO 9319749, WO 9319751, WO 9325517,

WO 9402465, WO 9412461, WO 9420455, WO 9422852, WO 9427947, WO 9500516, WO 9501338,

WO 9501980, WO 9503794, WO 9504045, WO 9504046, WO 9505386, WO 9508534, WO 9509623,

WO 9509624, WO 9509627, WO 9509836, WO 9514667, WO 9514680, WO 9514681, WO 9517392,

WO 9517399, WO 9519362, WO 9520578, WO 9522520, WO 9524381, WO 9527692, WO 9535281,

WO 9535283, WO 9535284, WO 9600218, WO 9601825, WO 9606843, WO 9603399, WO 9611690,

WO 9611917, WO 9612720, WO 9631486, WO 9631487, WO 9635683, WO 9636595, WO 9636596,

WO 9636611, WO 9636625, WO 9636626, WO 9636638, WO 9638150, WO 9639408, WO 9640636,

WO 9703967, WO 9704779, WO 9705105, WO 9708143, WO 9709345, WO 9712895, WO 9718208,

WO 9719078, WO 9720833, WO 9722585, WO 9722586, WO 9723457, WO 9723460, WO 9723461,

WO 9724117, WO 9724355, WO 9725312, WO 9728131, WO 9730999, WO 8731000, WO 9732853,

WO 9735854, WO 9736905, WO 9740032, WO 9743288, WO 9744036, WO 9744322, WO 9747604,

WO 9748697, WO 9804534, WO 9805327, WO 9806602, WO 9806704, WO 9807715, WO 9808828,

WO 9808830, WO 9808841, WO 9808844, WO 9809946, WO 9809961, WO 9811113, WO 9814448,

WO 9818796, WO 9821207, WO 9821208, WO 9821209, WO 9822453, WO 9831674, WO 9840382,

WO 9845268, WO 9855481, WO 9856756, WO 9905111, WO 9905112, WO 9505113, WO 9906404,

WO 9918095, WO 9931071, WO 9931090, WO 9947505, WO 9957115, WO 9957118, WO 9964414,

WO 0001695, WO 0012501, WO 0026208, WO 0042017, WO 0042018, WO 0042019, WO 0042020,

WO 0042034, WO 0119818, WO 0130766, WO 0130777, WO 0151470, WO 02006270, :

WO 02066476, WO 02064584 and WO 02085885.

535353

585353

Exemplary PDE inhibitors are shown on the following pages with the aid of their formulae:
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formul ae there is given neither any stereochem cal information nor are
hydrogen atoms indicated [-0 is accdfdingly -OH >Nis >NH or -Nis NH].
Met hyl groups, e.g. on the oxygen atons, are indicated by lines]. Those
PDE4 or PDEgB/ 4 inhibitors are to bepyefphasi zed which ar ared expressi s
verbis as Ei\ exanpl e and/ or cl ai rrﬁ qnerically in th ent applications
or patents Eg’%glas%a EP 0389282,§ EP P393500, EP 043 EP 0482302, EP
0499216, EPnG508194, EP 0510562, Eb

9319749 59'@5 ~_VO 9@39@9600218, WO 960339 O 9611690, WO
9636625, 06366 6, S\éﬁ 9 45F 9728131, WO 97 P85 (O 9740032,
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in the above formulae there is given neither any stereochemical information nor are hydrogen atoms
indicated [-O is accordingly -OH, >N is >NH or -N is NH,]. Methyl groups, e.g. on the oxygen atoms,

are indicated by lines].

Those PDE4 or PDE3/4 inhibitors are to be emphasized which are named expressis verbis as an
example and/or claimed generically in the patent applications or patents EP 0163965, EP 0389282,
EP 0393500, EP 0435811, EP 0482302, EP 0499216, EP 0506194, EP 0510562, EP 0528922,

EP 0553174, EP 0731099, WO 9319749, WO 9500516, WO 9501338, WO 9600218, WO 9603399,
WO 9611690, WO 9636625, WO 9636626, WO 9723457, WO 9728131, WO 9735854, WO 9740032,
WO 9743288, WO 9809946, WO 9807715, WO 9808841, WO 9821207, WO 9821208, WO 9821209,



WO 9743288, WO 9809946, WD 9807715, WD 9808841, WO 9821207, WD 9821208, WO
9821209, WD 03/074055 PCT/ EP03/ 01876 -17 WD 9822453, WD 9831674, WO
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The first and second active ingredient may alternatively (other than in admixture as described above)
be administered simultaneously, sequentially or separately to treat respiratory diseases. By sequential
is meant that the first and second active ingredient are administered one immediately after the other.
Separately means a time difference of administration of up to 24 h, preferably up to 12 h.
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Typical compositions for nasal delivery include those mentioned above for inhalation and further
include non-pressurized compositions in 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,

tonicity modifying agents and viscosity modifying agents which may be administered by nasal pump.

Typical transdermal formulations comprise a conventional aqueous or non aqueous vehicle, for
example a cream, ointment, lotion or paste, or are in the form of a medicated plaster, patch or

membrane.
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5, 8,8a-tet dr - t ha i aridinA -yl -tetra-
2. (- [ (4GB B R PR B o e o T R
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-67 [ 1, 2'YpXAFe-eliRRhee -OBESL ORATADI NE]
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H benzo[ §a6j8eRef-Ghipietorren sy {gPRfipe- e e e PR S ali*ar Rt Boxy | at e

[ 1 NN LOR¥sro-2AphiNERzin-2-ondl- [ 1- (4-f | uor obenzyl ) -1
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(chl o(r: :)Eyr &eﬁﬂﬁ‘g})bgt?’ﬁé%’ﬁ% @,L@%\Jhopﬁ%yk@ %@PENABINE} ethyl 4-(8-chloro-5,6-
10b- hexatipgirgd 63- P@Zdli&GépdpiP'@@Sﬂ[w}ﬁwﬁmﬁdﬁ%rﬁhéﬁwwfl?éﬁ@@xﬂ%ﬂ [INN: 6PR&pht hyri d
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AZATADI NE], 4-[(4-chl orophenyl ) net hy l*l- - (hexahydr o- 1- met hyl -
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H benzi %ﬁg{)lﬂ%?/trfy%{n%?%)@rnlélmhf%ﬁ met hyl - anghnoo] QYAWBipéi gyéi,(l ?(é-lé one
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i nus) - [ 2- [ 4= (p- chl or o- al pha- pheny! beriZ$T) - 1- pi per azi nyl | et hoxy] - aceti ¢ aci d
[1NN: CETINRE AZNESTINEG; (plhl;/ﬁfrmsﬁ[zM-@-mdidqaadfaq@hknylbenzyl)-1-pipgra_zinynethoxy]-acetic
ia(?iTnge” XN BERRE R REN5 8218454 ANERGidyfuefia) HHRYE -5 Bt ydidHNa- PES

(pl us/ m riUE)D}meIC[@ NI PERYORATARINRY, (usiyicispadhipydrexy#yif) pi peri di no] - butyl ] - al
pha- et hyqdhyugd &{ehﬂﬂbfﬁylﬁﬁde@lmhé]lﬁhltyuﬁ EMD}&E&opuc%hmeN FEXOFENADINE],

4- (8-chloro-5. 6 %/g % g& 5 lidene)-1 .

cycl oheptelPhd8: %f%‘g/ G r?'l” ™ azeo Ot B?pﬁaé}?mpxré%ré Y PRI
LORATADI N&iboxy2atg WIi: 1L.ORATADING/ DRAOFEIRODLERD3 HOE8ZIBidazdl-2-yiHAcrinegdieviz ) - 1
|[_||' Eﬁnz' m%&uﬁﬁ ]mﬂin-ﬁ {IREoh S iz OF A lan @ R LRHBGEADRE N0 A @fha-one

1- ( p- t er tyHQFiRBAY) ﬂ)y')zﬂ pireriylpyee! By SR ENSRNEH met hyl ) - 1' - pi peri dyl ] -
butanol [INN: TERFENADI NE]. 31. A kit according to claim 30, wherein the
PDE4 i nhibitor or PDE3/4 inhibitor is selected fromthe group consisting
of (- )2&|A6pr&fr6ﬁdemﬁcyl-gﬁedmetd’wmymﬁtdmlm§2h or 25, e Bijsthndlizg receptor antagonist is selec-

10b- hexa -
pyl ani nog%‘c?f%% Qlleg {) %EE of8 cg:i rlhydr%t L( %endythne'{ISH ben.?\c/)l& %\ﬁ_bl BN, a
phar maceuepiedt R*P]Py%h@db{f\h@ﬁé'-@ DINE], playld-Brehinodh@-dibydrordtiebenzotlayo| vat e

of an saldongftapompd ng@n-ﬁ lf'-pyfcﬁeﬂé)% ﬁgendﬁel‘drtgoxﬁgtﬁfﬂl\lﬂ* MORATAMINE], BhiRmatdigr €i n t he

PDE4 i nhi bi tor or inhibitor is selected fromthe group consisting
of 3- Q/CI%W’%?H@P&%)@S/SOAV%Q’Frﬁﬁfr?fr?eﬁowﬁ?)?fﬂiag hereffchl or opyri d- 4-yl ) - benz-
am de [|I NN RG:LUM LAST], a phar rraceutl cally acceptable salt, solvate or

N oxi d t aIt X|deth 3

accor df'’n %ﬁ”ﬁ?%& prﬁ ”Ct ﬁﬁ?& ern O?I%'m 18[3&%‘95”6% 7 ugarC%g% bflﬁ[ﬁ%'ﬁm%h%l bi t or
is sel ectfedhé trezxtmertt hfsregmet@p/ dispasasst | ng of

(cis)-4-(2,3-D hydro-2, 2-di net hyl - 7- met hoxybenzof ur an- 4- y|) 2-(tetrahy-

dr ot hi opyran-4-yl)-4a,5, 8, 8a-tetrahydro-2H pht hal azi n-1-o0

(ci s) - 2 (AKiucopiPHERG RN RATEIRYf @ Drst q%velmﬁ%%%%wa&eeteqﬁom a PDE4 inhibitor, &

| 6-t hi OPWMAnMLBlBor érﬂi,tﬁeﬁpf&&néd@bﬁo@h&’dﬁb@t%&déhf/éllaésaéIpfép&ra@cﬂﬁbfa second

Ef Ihlsz)psr %}%hvf 1%%’? ¢ hoéglg:sgs%?%% &gﬁ%&?s?{(a(r)nm%eréc?ég%r arﬂagjl'o%f}st gnry its pxgr%nacélutlgallg/ 4a, 5,
(Ci s) - 4- (Bedpdbay derivitings, Bakiyigthuetonk for Zimuttatepash yetiuettial or separate administration to

i opyr an- etrahyd ro-2H pht ha- | azin-1-one,

(cis)-4- ?%é/'ég'faﬁt% '%fg’t@e Ot(gxyphenyl ) - 2- (1- oxo- hexahydro-114-t hi opyran-4-yl)-4
a, 5, 8,8a-tetrahydro- 2H pht hal azi n-1- one,

(cis)-4y (@klﬂacg)r@B&W%Qgﬂﬂergn thd firkt ar@?o@%ﬁ'd(é’ctﬁygh@eéleﬂ@s in the form of a
-thiopyran-4-yl)-4a 8a-tetrahydro-2H glhthal azl n- -o

(cis)- (@a@W%VﬂW@C‘?p?bﬁlsﬁEtSHSYFte7N FEfe R Pﬂ?—fﬁ%ﬁr\ﬁagﬁr °§'F‘? 2- (1, 1- di oxohex
ahydro 116-t hi opyran- 4-yl)-4a,5, 8, 8a-tetrahydro-2H pht hal azi n-1- one,
4aR8 oxyphen dro- 116-t hi opyr an
54 y1 )% Zﬁlgt agc%rgmgg)d%lrpgﬁ d%&wé%r@gﬁh%ﬂ’[%%zlplﬁbwfr orq:![ﬂ:)% zlhlnhlgmm seleé‘t 9fr$m' Py
(4aS, 8aR)the( groag cohsifthig @CWQMWWWMy—H)d#IBoeremomhd}mgglamp},MAJyl)i)@nz-

i opyran- R%JF%U ﬁ_A%%] ar{dr(é}raégg-&ﬂ }/Q%éﬁa}’l AL 1f?b -hexahydro-
(cis)- 4 pent 4- met’ hox oxoheéx |
| 6- t hi opyw sppgqpylamaocas cslylahenyt)@@mzat{% ﬁbﬁgiﬂhﬁﬁmﬁéNszﬁM&Ew INE] and

the histamine receptor antagonist is selected from the group consisting of 4-[(4-chlorophenyl)-
methyl}-2-(hexahydro-1-methyi-1H-azepin-4-yl)-1(2H)phthalazinone [INN: AZELASTINE], (plus/-
minus)-[2-[4-(p-chloro-alpha-phenylbenzyl)-1-piperazinyllethoxy]-acetic acid [INN: CETIRIZINE],
8-chloro-6,11-dihydro-11-(4-piperidylidene)-5H-benzo[5,6]cyclohepta-[1,2-b]pyridine [INN: DES-
LORATADINE], (plus/minus)-p-[1-hydroxy-4-[4-(hydroxydiphenylmethyl)piperidino]-butyl]-alpha-
methylhydratropic acid [INN: FEXOFENADINE], ethyl 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]-
cyclohepta[1,2-b]pyridin-11-ylidene)-1-piperidinecarboxylate [INN: LORATADINE], 2-[N-[1-(4-



(4aS, 8aR) -4- (3, 4- D et hoxyphenyl ) -2-[1- (tol uene-4-sul fonyl)-piperidin-4-yl]-
4a, 5, 8, 8a-tetrahydro- 2H pht hal azi n-1-one,

(4aS, 8aR)wo-0387405Di et hoxyphenyl ) - 2- (1 PCT/EP03/01876

- met hanesul f onyl - pi peri di n-4-yl)-4a, 5,8, 8a-tetrahydro-2H phthal azi n-1- one,
(4aS, 8aR) - 2- (1- Acet yl - pi peri di n-4-yl A= (3, 4-di et hoxyphenyl) 4a 5,8, 8a-tetr

hyd 2H pht hal - 03/ 074055 P 03/ 01.87
514 [ aderampiT Benalieaa ol SR YT N T oo B A LD PR - 1
H pht hal amzmt&wm@]-apd pes-tettibutyiphenyl)}4-[B- (alkea-peinixgadigheoylmethgl)-1'-piperidyl}-

(4aS, 8a enyl)-2-[1 -(1-pyridin-4-yl-methanoyl)-piperid
in-4-yl]- )b t§ é?lgleﬁ l_{Nra\)zs@{'ﬁ)llf-}ydro- 2H pht hal azi n-1 - one,

4-[(4aS, 8aR) - 4- (3, 4- Di et hoxyphenyl ) - 1- oxo- 4a, 5, 8, 8a-tetrahydro- 1

H pht I
4 [(4a %%cgor{ugé o5 dirBinine PEERRKMAJ:Gr PSEs kbl AR ne

- 1- oxo-
H- pht hal @#9UR-CP0SAIING il ﬁ@ﬁr%tgﬁv@ m%éﬂXbamthH aé.4d43p1ﬁ’8 ﬁ‘ﬁ%‘%{w%é -(4-diisopro-
(cis)-4- [p@taﬁu%ro&&&&?@m{er&)geﬂoqapfa]dapathgﬂwddiemmdlf PURREIT RINE]) a$hirtacdutionp- 4a, 5,
t8 er8? _ Eﬁt ;?Sﬁvﬁlg / % salt, solvgte or r{jlllox%ie %ereoy ol sdeaP eorf Iargi Isarl"t or?il OXIJeqher | I ¢ acid

(4aS, 8aR) - 4- (3, 4-Di et hoxyphenyl )-2-[1- (5-di net hyl am no- napht hal ene-1-sul fo

? ZL)S g%?%eAr llﬂtdalfgori %Jo] laj %\)hﬁre‘ﬁﬂl’u% gﬂf ?nﬁiBftoQ%F blgééh %h%h(lr“ls sﬂé?ec@damﬁﬁhe

-(4-nitr cgrq:uh@nlw S)tmqnofﬁe@yc@pwpwmﬂhpxw%dlSU%Of%hQX&Nr@W&I gppyrid-4-yl)-benz-

pht hal azi dide [NNEROFLUMILAST] apharmaceutlcally acceptable salt solvate or N-oxide thereof, or
(4as, 8aR) - 4( 4- Di met hoxy -2-(1-pyridi n-4-yl met hyl - plper|d|n4yl) 4

a, 5, 8, 8a-spWate ghgnalor ‘ﬁﬁ“ﬁﬁ?ﬁ%@O zi n- 1- one,
(4aS, 8aR) - 4- (3, 4- Di met hoxyphenyl )-2-[1| - (nor phol i ne- 4-car bonyl ) - pi peri di n-4-
yl ] - 4a3H,BiiGrecdraitg @-cladny d8 o Z-wpdrein sec2h Ha-idhibitone, POES#SNIBGIRY is2elptted from

-[2-(4- Afmélﬁ %é‘bngg@@gp@ewgf wggQ%&hyl{Tﬁlr%\eﬂpdx%éﬁ%fhghqyﬂ)?)((ltétraﬁy (3,4-dim

it ? gxz- Dq@mw@npoﬁgh@q 5 8.9a- ej_rah)(dg_o—;%gil-z\tg}qﬂazln 1-one, (CISI)'r4]'-(3 _40D|methoxyphenyl) 2-

H pyr azoI(@h&i;o&o%}(wanomladmapﬁaryh Y-, P68k titanyireLH-phthalazin-1-one,

4a, 5, 8, 8 e - e . -

(4aS, RECE) S5 @%}y’%ﬁﬁ%@% ﬁ? (l?%{‘ “QJE?‘% h'th'°ﬂyrf’é4§‘) PSSP RN - pi peri d
in-4-yl) p&pﬁxa@zmg ‘Ba-tetra- hydro 2H pht hal azi n-1 - one,

(4aS, 8aR) c.é)z(@s Ghidb- AR RRXYHPBRMYI- Yot dotPiyyrdi-AYiN45, 5 BaRitRBYdraiRphthy ) - 4a, 5,
8, 8a- tetraﬁ/?ro 2H pht hal azi n-1 - one,

(4aS, 8aR)%% 3"%- Di net hoxyphenyl ) -2-[ 1- ( 2- 0X0Q- 2H chronmen-7-yl net hyl) - pi peri
di n- 4- yl |(cig)ed-6; BlBerd-medtoxgrtrpoi e waphsmvﬁwlrrimapmewl) -4a,5,8,8a-tetrahydro-

4- (3, 4- Digres |')-2-(1-isopropyl - pi peridin-4- yI) 4a, 5, 8, 8a-tetrahydro

HaQrEREshS

i- ﬁ_H;fo h %)?45{] ﬁlQ{?ig?xtheﬁ&I')%% p.'% Rx%}"ei(ah&éﬁogl 31 %”@ﬁ-amoi( ?ﬁf’ egl X %—te%raLydro &Ig mor phol

t et r ahydrphth2idzipHtdnal azi n-1 - one,
(cis)-4-(2,3-Dihydro-2,2-dimethyl-7-methoxybenzofuran-4-yl)-2-(1,1-dioxohexahydro-1 1®-thiopyran-
4-yl}-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aR,8aS)-~(cis)-4-(3,4-Dimethoxyphenyl)-2-(1,1-dioxohexahydro-1 I°-thiopyran-4-yl)-4a,5,8,8a-te-
trahydro-2H-phthalazin-1-one,
(4aS,8aR)-(cis)-4-(3,4-Dimethoxyphenyl)-2-(1,1-dioxohexahydro-1 ls—thiopyran-4-y|)—4a,5,8,8a-te-
trahydro-2H-phthalazin-1-one,
(cis)-4-(3-Cyclopentyloxy-4-methoxyphenyl)-2-(1,1-dioxohexahydro-1 le-thiopyran~4-yl)-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-[1-(toluene-4-sulfonyl)-piperidin-4-yl}-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,
(4a8S,8aR)-4-(3,4-Diethoxyphenyl)-2-(1-methanesulfonyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4a8,8aR)-2-(1-Acetyl-piperidin-4-yl)-4-(3,4-diethoxyphenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-
1-one,



(4aS, 8aR) - 4- (3, 4- Di et hoxyphenyl ) - 2- ( 1- phenet hyl - pi peri di n-4-yl)-4a,5, 8, 8a-
t et rahydr o- 2H pht ha- | azi n-1-one,

(4aS, 8aR)wWo-038745Di et hoxyphenyl ) - 2-[ 1- (nor phol i ne- 4- car borgIT)EPPS/pSré di n- 4-y
|]-4a, 5, 8,8a-tetra- hydro-2H pht hal azi n | - one,

(4aS, 8aR) - 4- (3, 4- b met hoxyphenyl ) - 2- (1%8pyrid

in-3-yl nﬁi{a;{44a9l8§|er4 (zlslmaréﬁwy)p%aylﬁ -Bx B 8,8 Ba-RId e~ 1 HRbhidATE-ARpiperldnone,
(4as, 8aR) 4}4 ?_é(y phenyl)-2-(1-pyridin-2-yl met hyl - pi peridin-4-yl)-
4a, 5, 8, 8a-Y&TP 838°'°§ ht hal azi n- 1- one, WD 03/ 074055 PCT/ EP03/ 01876 - 79
(4as, 8aR)(4atB §el)4=( walﬁmmﬁewylz J1-Q=yridin-4- yI -methanoyl)-piperidin-4-yl}-4a,5,8,8a-tetra-

-(2- rmrph%,lo[y,_f]p%aa%ﬁqh@(g}gyl) pi peridin-4-yl]-4a,5,8,8a-tetra-
hydr o- 2H pht h

(4as, 8aR)* [éf‘a(5§aﬁl ﬂj@‘ﬂ RWWWQHWW -XOAR. B 8g- tytrahy drg RN AR SRR SIS i per az
i n-1-yl] -catbomytiowtid tepirbutylamide,

di
peri di n- %éﬂgélgéﬂbé :§4 %%ﬁog%fh%hw enyr@qém{r%!jﬂa 11—|’;9m%azm 2-yl]-piperid 1 e-1-

2-{4-[ (4a 1- oxo-4a, 5,8, 8a-tetrahydro 1
H- pht hal £2fbaxyic geig P‘Eﬁ”pi'é‘i“ide di n- 1 -yl }-2Hi sopropyl - acet ani de,
(4as, 8aR)(c14)-A( @ (@-Matori-haxinpdieny B)diidd{olbenzofuran-4-yl)-1-oxo-4a,5,8,8a-tetrahydro-1H-

H§4hg-hg.| 6{>h hgla? IZ%%'lpel}leé 1 %SHBS%\Qac?d t@ﬁrbhgllanld% yl1-4a,5,8,8a- tetrahydro-2

1- (1 {4- [(6%@@:%(}3 4@"@@“%@%‘0&5&%@ﬁtj}}"?m'ﬂlo -Brhihelens: 1 sullyi-eiperidiy¢yb- 1
H- H\t halt a5, &t r&nyaaom@f pHithattizitrfLone,

- me era

L T TR B BB rR P A Bt S e o
H pht hal ahihala2inykdnepi pe- ri di n-1-yl } - et hanoyl am no) - ben20| c acid ethyl

ester, (4 S,8aR)-4- (3 4- D|methoxyphenyl) -2-(1-pyridin-4-ylmethyl-pi erldln 4-y -4a,5,8,8a-tetrahydro-
2-{4- [(4 Lﬁ‘R -4- D et hoxyphenyl ) - 1- oxo- ga tetrahydro 1

H- pht hal &1 iﬁ“} ?ﬂ perl di n-1-yl }- 2H acet am de and t he hi stam ne
recept or (48, 8RS 1-Divetbetyplogngiih24] t-Gmarphivéingg4-carponydperdin-#-yiga, 6,8,8a-tetra-

4-[(4-chl t 4y 2 (hexahydro 1 -methyl-1 H azepin-4-yl)-I
(2H) pht ha @g@%neﬁ&ﬁ[\"\l e]

(pl us/ mi rit)8qR-2{4-14-44 '?:'WP‘E)?’@ déqhb)F%Qrﬁﬁé’hng’fféﬁEVereﬂd'B|4ﬁ’8r SBAAIMsBPHoxy] - acet

ic acid p{th}\] 4S8l $ RletfhH\E o 2HBpitidiaxinet-6nel 1- di hydr o- 1

1-(4-pi p 1 t I NN:

DESL ORATALH E'i}“g%gﬁ)ﬁ %M)Qﬁ'i‘f’ '[“g'f‘ﬁ Wﬂr(%%gf?%[’hhydrlé%g &uh T et h-

yl) pi per i48i%%f a‘l?ti@'v/ld']ozﬁ VLY ﬁ‘ne@‘t HPPhydratropi ¢ acid [1I NN FEXOFENADI NE] ,

ethyl 4- ((%&Mmrmsa,meﬁbﬂym@eﬁ (1-tidnepzad)byritjdycyigheptiail)) a5 gaa-tegkd-n- 1

1-yli dene;’}(d ala(%,nnlec%r boxyl ate [I NN: LORA- TADI NE],

2-[N-[1 Pluoro enzI3

H benzi m(él@@ﬂ'2 = (9J4]D'metbi>>fmfﬁqndi)“ﬁ3ﬂ PyrivigieR iyl piraiifinrio] . fbatieiahyd(os#-- one

[1| (NN tl\/l t IuhNE]neand

p-ter n

pi peri dyl(f bé;%ﬁgﬁ ?q[ydrkﬂ #Eﬁ'—:'%%r%lﬁ% %‘%”){ h’eylrx%tc %l%é'n 40y|]c4I 8r‘r§630 or

33, wher detrehydre-2hlipbthalezind-anecept or ant agoni st is sel ected fromthe group

consi sti QQ(?)QtDlg\emeBJq@ﬁéhy@-«ZJ@-Ts@ A ﬁ)eﬁdln 4 -yl) -4a 5, 8 Ba tetrahydro -2H- phthalazm -1-one,

1-(4- plperls'\é%l ggféy ‘ﬁ' J FE)ey [ 1 NN:

DESL ORAT At 4e(§.ﬁﬁ|mgrth?>g/plaew ? rgora? B élryb Txo eth I)-piperidin- 4 yI] 4a 5,8,8a-

1H benzolté&ydhjdryeHeghheypkahd;deb] - pyridi n-11-ylidene)- 1-pi peri di necar boxyl at e

[ITNN: L | I er eof ,

or a soﬁ ?@M%@% P e e b e S e e

respi r at d#3-HP3ase conprising adninistering to a patient in need thereof

(a) an ef(h&x;8dR)e-(3pmisthoxgpheay PREA(mondholriet Hearbony PR idh-4-Nids 8,84-tetre- a

phar mce%&/hrggjl-'-%thalazinJ -one,
(4a8,8aR)-4~(3,4-Dimethoxyphenyl)-2-(1-pyridin-3-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,
(4aS,8aR)-4~(3,4-Dimethoxy-phenyl)-2-(1-pyridin-2-ylmethyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,



acceptabl e derivative thereof and (b) an effective anpbunt of a histam ne
receptor antagoni st or a pharnaceutically acceptable derivative thereof.
36. A netwodsacwmes ding to claim 35, wherein the PDE4 i nhi CT@EPO®01SRDESI/ 4
inhibitor is selected from the group consisting of

3- Cycl opr opyI met hoxy-4-d ifl uoronet hoX9-N- (3, 5-di chl oropyri d-4-yl)-benz-

am de [ din-4-yl]-4a,5,8,8a-tetra-
(-)-ci S-B‘ %’g:w 4%@%&%@ h&/lnjorpholmdr eﬂtfrgn%)b-lpeerg(g yy roa-5 aene

6- (4-dii ﬁ@ﬁ@b&@"@?ﬁ‘%@daﬂ“ﬁonyl phenyl ) - benzo- [c] [1, 6] napht hyridine [INN:
PUMA\FEWRHME»R)M Qﬁl&%‘i@@@nﬁg(1E{EQB(2(3d1|8|é’tGylami86)ef&7I) -piperaBit-hgl-ethacapiai-ng to

'flhgl g1r gﬁ E‘Zi?.é %t’g tQE%P/JirnI}Hbd g%%z'&q CP ?3{421 |2ng| bitor is selected from

i met hyI 2’m¢4h8ﬁ9®)e41@df-fﬂlmaﬂvomp9¢r)yl)2 %@é@ﬁ&k&@dwwy\drp -dpphiaegintyjl-piperi-

4a, S, 8%&&915@&14{&&#@%&%6@! azi n- 1-one, _

s SRRl ISR s Bk et )<
(ci s) - 4- (1&rahydpizetphtrelzgindropk,) - 2- ( 1- oxo- hexahydr o- 114-t hi opyran-4-yl)-4a,5, 8

, 8a-tetr a1h L Qaddk htbalmgii lQal?\ 1)-1-ox0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-pipe-
(CI S) - 4- Mgh?(— -aélFBrre(t oX oxlfp y et rahydr ot h y

i opyr an- 41dy1r1) Y'h@e@a@y@é ef*'@?‘?'%ﬁ‘iwer%?’ Qﬁ%ht ha- |azin-1-one,
(ci s) - 4- (Bpdh(@s® s4R)EB hdtyphewyphiad- 1 &om@&mamum-mwnawwywma- yl)-4

,5,8,8 t 4
?ci S) - 4a( E?% {'%thﬁ%]n%%la'%ﬁﬁgﬁh?&é?%&l&h%&&gﬁohexahydro 116-t hi opyran-4-yl)-4a,5
, 8, 8a-tety @Q?ﬁhé@agfh (bRt h%%)’pﬂer;lyT)QQﬁ(o—ziﬁ@'E’S@a tétraﬁw?drgﬂgl ‘Lh@fa@m& W=piberi-

|rreth | -7- oxybenzof ur an- 4- i oxohexa Jﬁ -th iopyran-
4-yl) - 4a, din- gylgghlteégtpraﬁ?al?q)thg hﬁéﬁl‘ﬂeﬁ‘éﬁeﬁ@f ﬁntigoaﬁbls se ect romt e group consis-

(4aR, 8aS)ting 6t £)(4-4nlordpHknidinieti 1eXyieanyd )arraetr(y&niampmx@wenmh)pdnhaaﬂﬂcﬁ»et hi opyr an

-4-yl 4 h d ht h : . .
( 4a>é )8aR) hﬁ\k&?ﬁﬁéﬁ%ﬂnf p% robé)}d’ -chlciar‘g aléh% &h'lefﬂge z%l ng)e(raaﬁl)r}ﬁ]regl_c»iy]-acetlc
16- t hi opyacfiN: XBIE)FIRIEE\JE, 8-cBarottet -dinyaroy ik (@- pmqnq!ymema) Bir-penzel5.Ginyelohepta- 6 th
Ci S)-4-(3- ; A I thio
Ean ) - 4-yl §[‘?’ 3@{@ @R(gg%ytd@éxet rgﬁAﬁbﬂN@?ﬁﬁ(&WMbg) 41 (\%_draxydl LA QrosGa R Amdth py
(355, B R ImpBIg-butul Hehey TR Ped (N TRSREEMASINE G 4 e P
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35. A method for the treatment of a respiratory disease comprising administering to a patient in need
thereof (a) an effective amount of a PDE4 inhibitor, a PDE3/4 inhibitor or a pharmaceutically
acceptable derivative thereof and (b) an effective amount of a histamine receptor antagonist or a

pharmaceutically acceptable derivative thereof.

36. A method according to claim 35, wherein the PDE4 inhibitor or PDE3/4 inhibitor is selected from
the group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-dichloropyrid-4-yl)-benz-
amide [INN: ROFLUMILAST] and (-)-cis-9-ethoxy-8-methoxy-2-methyl-1,2,3,4,4a,10b-hexahydro-
6-(4-diisopropylaminocarbonylphenyl)-benzo-[c][1,6]naphthyridine [INN: PUMAFENTRINE].
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derivatives.

41. A pharmaceutical composition according to claim 9, wherein the PDE4 inhibitor or PDE3/4 inhibi-
tor is selected from the group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-di-
chloropyrid-4-yl)-benzamide [INN: ROFLUMILAST], a pharmaceutically acceptable salt, solvate or
N-oxide thereof, or solvate of an salt or N-oxide thereof, and the histamine receptor antagonist is
selected from the group consisting of (plus/minus)-[2-[4-(p-chloro-alpha-phenylbenzyl)-1-pipera-
zinyllethoxyl-acetic acid [INN: CETIRIZINE] and its pharmaceutically acceptable derivatives.



42.

43.

44.

45.

46.

47.
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A pharmaceutical product according to claim 21, wherein the PDE4 inhibitor or PDE3/4 inhibitor is
selected from the group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-dichloro-
pyrid-4-yl)-benzamide [INN: ROFLUMILAST], a pharmaceutically acceptable salt, solvate or
N-oxide thereof, or solvate of an salt or N-oxide thereof, and the histamine receptor-antagonist is
selected from the group consisting of (plus/minus)-[2-[4-(p-chloro-alpha-phenylbenzyl)-1-pipera-

zinyllethoxy]-acetic acid [INN: CETIRIZINE] and its pharmaceutically acceptable derivatives.

Use of a pharmaceutical composition/product according to any of the claims 39 to 42 in the manu-

facture of a medicament for the treatment of respiratory diseases.

A kit according to claim 28 or 29, wherein the PDE4 inhibitor or PDE3/4 inhibitor is selected from
the group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-dichioropyrid-4-yl)-benz-
amide [INN: ROFLUMILAST], a pharmaceutically acceptabie salt, solvate or N-oxide thereof, or
solvate of an salt or N-oxide thereof, and the histamine receptor antagonist is selected from the
group consisting of [2-[4-[(R)-p-chloro-alpha-phenylbenzyl)-1-piperazinyllethoxyl-acetic acid [INN:
LEVOCETIRIZINE] and its pharmaceutically acceptable derivatives.

A kit according to claim 30, wherein the PDE4 inhibitor or PDE3/4 inhibitor is selected from the
group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-dichloropyrid-4-yl)-benz-
amide [INN: ROFLUMILAST], a pharmaceutically acceptable salt, solvate or N-oxide thereof, or
solvate of an salt or N-oxide thereof, and the histamine receptor antagonist is selected from the
group consisting of (plus/minus)-[2-[4-(p-chloro-alpha-phenylbenzyl)-1-piperazinyljethoxy]-acetic
acid [INN: CETIRIZINE] and its pharmaceutically acceptable derivatives.

A method according to claim 35, wherein the PDE4 inhibitor or PDE3/4 inhibitor is selected from
the group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-dichloropyrid-4-yl)-benz-
amide [INN: ROFLUMILAST], a pharmaceutically acceptable salt, solvate or N-oxide thereof, or
solvate of an salt or N-oxide thereof, and the histamine receptor antagonist is selected from the
group consisting of [2-[4-[(R)-p-chloro-alpha-phenylbenzyl)-1-piperazinyllethoxy]-acetic acid [INN:
LEVOCETIRIZINE] and its pharmaceutically acceptable derivatives.

A method according to claim 35, wherein the PDE4 inhibitor or PDE3/4 inhibitor is selected from
the group consisting of 3-Cyclopropylmethoxy-4-difluoromethoxy-N-(3,5-dichloropyrid-4-yl)-benz- -
amide [INN: ROFLUMILAST], a pharmaceutically acceptable salt, solvate or N-oxide thereof, or
solvate of an salt or N-oxide thereof, and the histamine receptor antagonist is selected from the
group consisting of (plus/minUS)-[2-[4-(P-ChIorO-aIpha-phenylbenzyl)-1-piperazinyl]éthoxy]—acetic
acid [INN: CETIRIZINE] and its pharmaceutically acceptable derivatives.



