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WO 2009/013218 PCT/EP2008/059388 Powder inhaler The invention

relates to an inhaler with improved operability for inhaling powdered 5

medicaments from capsules that are inserted in a capsule holder arranged
wandhelnbaler prior to use. After the capsules have been placed in %

capsule holder, the patient can press an actuating member, which can

set in motion from a resting position and thereby interacts with at least

one pin adapted to be pushed imentherGapaue holder. Using the

minimum of one pin the capsule is pierced and the medicament is

released. 10 An inhaler of this kind is described for example in EP 0 703
Th800Enficor eat6s 98 hiDdhAdr Whie iﬁﬁbﬁé@&&@@mﬁm@i e aRONR: powdered

entioned. specifications has a dish- haped Io t and an equally

SRR 00 B R T TR NG SaPRS SRl CaaBIE T Biliyhaler
pnﬂtﬁp&deapdihmhmsmmmut@qmmmp@aé@dﬂ ththeapelge Eﬂlﬂﬁé@ﬁhB@Eﬂeﬁl%an press
an ac wer ar 15 ar cE]he CCE% er,a mouthgn% e which.can also be f ifﬁ
SEURUREFINISE BAAIS AR 2 ML e B A U A AR
intanammﬁm z}oiahsiﬂéﬁt&f pheddaived mabamhﬁdl isc hiavedpesis Rippadogpep the

.the t can insert a drug-filled ca in th sule h Ider pivot the
mm]| gandoélg suleg ﬁ?es}ﬂgns cemr%ou éjﬁ?‘ec@?fﬁégafﬁg%ﬁ/ B%?ﬁda
pierce the capsule by means of a spring loaded actuating member

A e e B PR Tl

raws the p armaceu comp03| 1Rt
Therob i éuewﬁrfeomrntémldvmsﬂmem;mmtbsﬁmﬂﬁmmwml ar&ﬂt%ﬁalpﬁnﬂbmer part
e dI|n 25 Thi iev d aceor to the,i inve tian
Elnc\'i/wt rl?%%ﬂ%fggﬁ ieh i ngéx{:ﬁl&nﬁtgs lﬁ:iegr% Seris %nlarge%%ca(? ile ome
flippsdstpactéer swchathatt thppinphovitad ssieatége gootierth8 geiatnohe lower part
lication el ce elow su ign of t to Thi
am?gs%lgs w? a glfﬂe%un‘lé1 ?%%%%%% int %O%rcg%gqélrgg rb ?ﬁfﬁiééer%o B%%tsm&] a
capthid oo ldepims v Bedhnpdaghetitle dapsalemidk bmaddmﬁm"tﬁrerm@svadual assemblies

hax%’? %ﬁt oﬁélgcgﬁégugﬁ?%g 24 %gtfggntpxle‘s y erﬁ?’?ﬁe ev|gé%%{%fg ?n%'lar%s&le holder,

sur ace ton compared wi nown
pivot ﬁrwtaﬂ%@néwaphd@hm@mcﬂrdm erhporcarintetuskitapto applyierce the

e e e

part. The patient being treated then draws the pharmaceutical composition into his airway

/%’2008/059388

by sucking on the mouthpiece.
The intention is to improve the known inhalers still further in terms of their handling.

This aim is achieved according to the invention with an inhaler in which the actuating
member 18 enlarged and is constructed such that the pin holder is situated above the point

of application of the force and below the suspension of the push-button.

This results in a genuine reduction in the force required by the user to press the pin or pins
through the capsule wall In addition there is a subjective reduction in force for the user on
account of the enlarged surface of the push-button compared with the devices known from
the prior art. For an inhaler known from the prior art the user has to apply about 33

Newtons in order to pierce the capsule with the pin or pins using the actuating member. In
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-2 the inhaler according to the invention, 10-25 Newtons, preferably 15-20
Newtons are required. The cover has an inwardly or outwardly extending
wo%%&’mﬁ?%h is not externally visible. 5 This bead serves to close the

cover at the button, which is located pét_he lower part of the inhalef To" 2 08/059388

neJR0le, e cover 0,06 temoved fom e lowe part the aciyating jrermber

compriseson its upper'side a rece
regshicithg surface for the closure 10 element in the form of a sloping plane

and to release the cover from the lower part on actuation and hence when

the actuating member is advanced. The recess in the actuating member
Thenayveahasnasizewdiidynuin sntwarsizeaxiest e uddidievitich dnablectteraeervisible.

to.be .released from the lower part in the manner of.a pocket watch. The
Thip B ST SR S T B RS HRlegon of e
inhajgening movement of the cover can then 15 be carried out as before, by

the patient grasping the cover and flipping it fully open. The mouthpiece

that can be flipped away may be provided with one or two gripping aids
Totbratbén sur eaygicio drd emlialte fopering] ofth e anotlth piaceirfsanbrosippiogprises on
... ald may be_arranged sq that the contact with the mouthpiece is outsid
s R e R S RE AR T e ctosore
elefoeguntiére e contasiogurapiifier apetingleausd the covgadtsurfacddorr part on

i clear a e another, by the shape and. design .
B RS RS s S, 1
merigier afiasheabyittosiznd the mwiigrippize aivs dee o Torue g ematitketre giorer to be
ton, This_qi t [ tically a tically .
e e B U F L T BIRSHAA o aepencs
ontthe samy timepmtidgdepihennT hygisng cpreditignsovEhisns @iathicaterdy can then

D e e e e g e e R AR R

the opening movement, at least one other spring element may 30 be

e oW o BB oy oA Ihaa 8 LR e S exipping aids
thap etk sndarisOBTBATNGAB AT pNBiceleriat & amm peHbIbHS, be
ar;XXQeE%QQ %9@%%%@&?%%@%%%%@06 is outside the area that the patient
requiring treatment has to place in his mouth for suction. The contact surface for opening
and the contact surface for suction are clearly separated from one another by the shape and
design of the mouthpiece. Preferably, the gripping aids are located to the left and right of
the button and the two gripping aids do not converge in the region of the button. This
gives the mouthpiece an optically and practically improved appearance that allows
intuitive handling for the user and at the same time provided optimum hygiene conditions.

This is particularly important in the area around the mouthpiece, as this component is

placed in the oral cavity when the inhaler is used.

In one embodiment, to assist the opening movement, at least one other spring element may
be disposed between the plate and lower part, which are of suitable dimensions to allow the
cover and/or mouthpiece to snap open. Alternatively, an embodiment without a spring

element 1s also possible.
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-3 The actuating member is of particular importance at the start of an
asthma attack. Thanks to the effective arrangement of the actuating
mblned with the reduced force required from the patlent the
wd 36
dqhg[i]er IS significantly easier to operat This is particularly valuablé Whar
Thgatl nts are sugerm om ar rltls or gtlmllar di IL?éeases or{]have restrlcte(ii( 5Thanks

A ST B AT

008/059388

movement I their 1 e‘?sr*oro
to dmwsi?fwtufeamlgmnlenomuhetmuéa&\gn@aﬂhmebmaﬁhedhda@ﬂh tidteedard force
hat -fltted one other Th |nn rparth two ara
reqings Fé I au n[]%l candly easicr

rms eAdtu g Memberis ac‘f' Lk%‘fgé? Bglﬁlcu}aﬂy
valpaéeseéamtlpempast arfeasﬂxffmm@fmnthe’cmﬁm parst;mtachlme@emovesm @estricted

mg%%lar elr,%on%rs &hg msggto the capsule. The actuating member is
attac oP to? at canh j8iched to the lower part. This can be

done, for example, by means of snap-fit hooks, latching hooks or similar

echnical mea ns, 15 Preferapl he actuatin ber, is dlsplaceabl
Th%nglt}hl(é&%n A the eraf'e)%sﬁséa s%%e holc.?e%Lfl n%t t{: ah%ll FiRe™C calﬁgu part and an
ouﬂecolplat ﬂta&dmm(@-ﬁtt@btﬂmwﬁfmmhe rrTﬁﬂﬁ inmmtmalhmtu@tlpgalie} guide arms

|ch lide 9 late as, it S fro the resting position
(Selnto th deswe %%guona osIFo%ré% |ﬁer’e ygwdT meagﬁs c‘)?#mapart of a
cirggide rthi, fioresyamplehido ﬂhﬁa iavcmabla émbuodinaenttie acthatingpins into the
}Jﬁg@ber is spring-loaded. The restoring force which is already present in
the

resting posmon ensures that after the inhaler has been used the
Thecematioermesmiber is rtanimestittotieeplettitig position landi¢tius the lower part This

caﬂnga!ﬁ)slx%n B ?é”}rb &éﬁﬁgtg?‘ fg{ag %tt Ig&?ggfwo é%dgéa %) ourssl itl5r technical

actuating member comprises a main y an parallel gui deé arms
megngaging thereon. The guide arms project into the lower part and by

means of corresponding built-in parts, for example with guide sleeves

arranged on the outside of the capsule holder, serve to guide the
Preferaliiraervissreduemg ehes disnervehbfmottiedrestihe gotpositansitndolder.

ThiR4&SRERIVE {ngional Aasitians And RRck NG eSHAL RASHIBnctional
actuating member, which slides along the plate as it moves from the resting position into

the desired functional position and is thereby guided by means of a guide rail, for example.

In a favourable embodiment the actuating member 1s spring-loaded. The restoring force
which is already present in the resting position ensures that after the inhaler has been used
the actuating member 1s returned to the resting position and thus the inhalation process can

be started or continued.

Advantageously the actuating membér comprises a main body and two parallel guide arms
engaging thereon. The guide arms project into the lower part and by means of

corresponding built-in parts, for example with guide sleeves arranged on the outside of the
capsule holder, serve to guide the actuating member during the movement from the resting

position into the respective functional positions and back into the resting position.
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WO 2009/013218 PCT/EP2008/059388 -4 The guide arms may comprise
end stops at their end remote from the main body, which abut on the

WO%&Q&% gves in the resting position. In this way the actuating member,|
put under tension. 5 The guide arms pay be of any desired shape an

ThYARTEMENS {0 g conuerdant oy, divergent) |0 aqdion, mere A M unicy
Ide arms may be provided. Tnall, the actuating member has two
abuabutimegtikegieseonetie iosting nsidenf ihéduten tena: thetiotheeistor is put

thet gutside of the button. 10 In a preferred embodiment the main body of
und enlsy

OIl. . .
the actuating member may have a grooved surface. This grooved surface

may be on the top or at the side. Preferably, the grooved surface will be

In a gripping depression proyi iyt tuati rpR
T L e el 1R OBl rgent or
divenginmirin gdpitis durrt ot iatogiittd stosatey ba tievidadh body of the
actuating member outside the inhaler region and therefore does not come
into contact with the patient's mouth. In addition, the grooved surfaces
In allathbednatither irearess HrarhwoesbubrainsmrgacesodTise s dotudtngydernbére button

andVA\(gé'%tﬁQP JyaranieengsalEang fagid use of the inhaler. 20

vantageously the upper grooved surface in the resting position has a
recess in its region close to the cover for accommodating the closure

In %@g@&%@éﬁtb%&%{t Within hesrsesemdhaside walidiscted towarg ?ri%beved

teral grooved surface Is inclined’so that as the main body i$ pushe
surfpgs.sibleiseatiderths sl atrimay e Erfolomer dbBigrsidde Regiemhtyinipigrooved

surl¥RYIh8 &é‘%%%%?’iﬁg%@%@%%rﬁé%é@& ONRrAsilifiach oHLab e latched

position. 25 Advantageously the plate latched to the lower part can be _
Theletinstieg koiarerstohsh pan designal teepledas Becpird R BIAWIAY fRvpum grip

duﬁrghg lowenpart This RivatJHRclionmakas clearinguefitheBhaler KASIEL the

e engagement between plate and lower part can be achieved using the

inhpdenisiigiaiss thespioon dacs atictome ible apsvasbudiblb eratimatpiaeiib In
addRRAeRAceerdinapAlldhe AMRAdMENh sedhatdhehe overall surface of the

actuating member while still guaranteeing safe and rapid use of the inhaler.

Advantageously the upper grooved surface in the resting position has a recess in its region
close to the cover for accommodating the closure element of the cover. Within the recess
the side wall directed towards the lateral grooved surface is inclined so that as the main
body is pushed in, this side wall forms a sliding surface for the closure element and in this

way the closure element together with the cover is lifted out of the latched position.

Advantageously the plate latched to the lower part can be detached from the lower part so
that the plate can be pivoted away from the lower part. This pivot function makes cleaning
of the inhaler easier. The engagement between plate and lower part can be achieved using

the retaining flaps mentioned earlier.

It is also possible to construct the inhaler according to all the embodiments so that the
actuating member having the minimum of one pin which can penetrate into the capsule

holder is attached to the plate such that it can be released from the lower part and swivelled

2008/0593R8
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actuating member having the minimum of one pin which can penetrate
into the capsule holder is attached to the plate such that it can be

Wogé I%%om the lower part and swivelled WO 2009/013218 SO TIEP2008/059388
i/@ 08/059388 -5 away togetheg with the plate latched to the Towé

art. Preferahly, the gctuating m eris_attached to the plate so that the .
o BB A R OB St RPN B AR oer i
attditeednwemtigiadtedl theviee deparifiadgabee fully bypiboefesande to the
Figure (Figure 1) that follows, wherein: Fig. 1: is an exploded view with
actuating member and mouthpiece with gripping aid 10 Fig. 1 shows the
To inbsalenithamedpioseting efithEh evessentiahassambbe s araitd lover ikt By
which accommodates the plate 3.and is cavered by the latter, the
referﬁ%ﬁt%%)letceér%%\"}ﬁ?g{fl i l&%a%ér@ %‘g%ﬁ@}g&%}- part 6 via the retaining
lugs of the screen housing 12 and the cover 15 1 which is formed to
complement the lower part 6. In the closed position of the inhaler the
closure element 14 on the cover | engages on the plate 3 and is held
ther&igy ¥rictionalie ngagepteizl |visvalsathossideng ebtaipemntadoniinthpicce with
engagement by the. roaliseilpdw of bead-like structures on the closure
element 14. For the 20 cidsure element 14 on the cover | to engage on the
plate 3, the outer actuating member 7 comprises a recess into which the
closure element 14 is lowered during the closing operation. The recess is

provided with an inclined side wall and is located in the area nearest the
Figcdvaho @5 tihénbateratirg erenioided corsisiBhofespeotitd raetubling anetmblewr part 6
[nner.actuati e 0, 0 e cover 1 first,of .all
R e L 00 R, Y e e con
be |nkvhist LT He dostrpasiérmenthe4onitirgdoge ol theraets Heesngin@dsidbe cover

] Vogggghqg %%g&%g%b\%ﬁz%n‘le%§ %Eel 8{9§y(§g§rgge_ment 14 continues to

vance, acts as a sliding surface and ensures release of the cover 1. 30
The recess 16 connects the outer and inner actuating member 7, 10 by

In m@%!b%é’é oﬁﬂﬁﬁe&?@@ﬂ&m&lfﬁ%ﬁ%ﬁré %Mc':tnlgqgi%rp .{HQOEQQIQE { engages on the

suspension means, 1or example.
plate 3 and is held there by frictional engagement. 1t is also possible to obtain interlocking

engagement by the provision of bead-like structures on the closure element 14, For the
closure element 14 on the cover | to engage on the plate 3, the outer actuating member 7
comprises a recess into which the closure element 14 is lowered during the closing
operation. The recess is provided with an inclined side wall and is located in the area

nearest the cover,

The actuating member consists of an outer actuating member 7 and an inner actuating
member 10. In order to open the cover 1 first of all the outer actuating member 7 is
moved or pressed in the direction of the inhaler. The closure element 14 on the cover 1
impacts the inclined side wall of the recess, which, as the closure element 14 continues to

advance, acts as a sliding surface and ensures release of the cover 1.

The recess 16 connects the outer and inner actuating member 7, 10 by means of a

suspension in the form of a snap-fit hook, pin or other suspension means, for exampie,
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WO 2009/013218 PCT/EP2008/059388 -6 The suspension 16 may be
round or oval in shape. The oval may be arranged in a horizontal or

WOVZ%FB%II&E itipn or in any position. Prgferably, the recess 16_is a S%@Moo&/oswss
oblong hole, i.e. an elongate hole whigh allows optimum guidance of the

Q.1 ial direction, St K cise piercing of the 5 :
T S o St e Tt o B e m
horirentapswerticidlep Stianrangeshppehdionderside of the plate 3. However,

' r3o.i a.capsule fi i dic t (not.sho %) | -
P T e A Ko e iy llows
optimtine genbodinvdrihapbondithe taxih direhipis done tyeastrgroecibreeneng of the
capgﬁ%;ating member 7. In this opened position of the cover | and mouthpiece

2 the capsule can be placed in the capsule holder 5 through an opening

in the plate 3. Then the mouthpiece 2 is swivelled 15 back again and
Thé'RREE 30RINLY [AEhIAGIDP (ARG ARl d0GRCtorn NARSING dedhiRolder 5

plate 3. The scr%e%ou%’ing 12 cont(glljrl}ls the screening mesi %gi%]ﬂa%ts oleer

arrEg e THie meréiﬁﬁgjﬁwﬁ}@snlé@ i nibelecykstamdader dormstet ciaapraderfdisd with
me%ﬂ:%@ﬁtf%%@k%el?%'&%e 1OhsGIAHIRIE, 4 IHE (UIRRGREE o R SCIRE B b ped out

e made by injection moulding. For releasing the active substance the
of Bteractubiriy roehisenyis ascridied. lsfdenduiliétion domubhi Briinz0ooghéhe outer
aoﬁﬁ@}q%i&p@ted above the point of application of the force and below
the Suspension of the button. On the inner actuating member 10 there is
at least one pin, but preferably two perpendicularly offset, parallel pins 8,

In ths BIRVBY SO OUHE: 25482 1 aEHHHBGMADOYr e LIS SRR dblaced in the

towards the capsule (not shown) and perforating it. The perforation

capskdedsddenrs Herepge AfeagirBagh dhamipection WeRdS% THOTRMSHS. Poswivelled
badPSEARSHIE HOMERTRERS 15:0MR LT 18RS IO WARRIRPASSAE8S g 12 in the

which are aligned axially in accordance with the direction of movement of
platre3pin Biepirksgen hoonnhe dreoaing (hesecesssing mashnt3pin disprsaigs.  The

scrddn Bl SRHEEYY aipaed &t 5%@39%1?&5@%%%&@@%9&@@19&% rehagihtics, for

they provide additional guidance of the actuating member 7, 10.. _
ex vt i BEEREsl BGiaTser s MRS bINEN6 Blimesins s udiapgdgr releasing

thel LAl ¥ul MenBLIAe outer actuating member 7 is actuated. Its construction is such that
the pin holder is located above the point of application of the force and below the
suspension of the button. On the inner actuating member 10 there is at least one pin, but
preferably two perpendicularly offset, parallel pins 8, 11, moving continuously as the
actuating member 7, 10 is pushed m towards the capsule (not shown) and perforating it.

The perforation process can be observed through an inspection window (not shown).

In the capsule holder 5 there is one or at least two tubular pin passages which are aligned
axially in accordance with the direction of movement of the pin or pins §, 11, On the one
hand these ensure that the pin or pins &, 11 are correctly aimed at the capsule (not shown)
and on the other hand they provide additional guidance of the actuating member 7, 10.
However, the essential guiding 1s done by two guide arms 15 arranged laterally. The guide
arms 15 also have the task of holding the actuating member 7, 10 under spring bias. For
this purpose the guide arms 15 are provided at their end remote from the main body with

end stops which abut on the guide sleeves of the capsule holder 5 in the resting position of
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arms 15 also have the task of holding the actuating member 7, 10 under

spring bias. For this purpose the guide arms 15 are provided at their end
wolsingie;frgm the main body With_ end stops WhiCh. gbut on the guid CT/EP2008/059388

sleeves of the capsule holder 5 in the festing position of WO 2009/013218

P - -%the | e 0. The guide sleeves
th &Jgﬁa%%%gﬁ{ﬁ) %%, riGadglasdamh

© are focated on { e’outsée oFﬁlwe capsfgg{?o%%arz%ql e%%t/ée%%%t]l%g %ﬁ eecapwLlle

holdends Betweamdhgeuidawsiical §psingdgedicrhebitehsripgratidhich dveepds parallel

: e il direct : . hai 0.t
o e e e R O A R e
lenggnefohegedsnrsiHe mshirthap Suithstuaring imdivietudl, d§sembliestenside eyen in
me%mgjgws%mrt 6, plate 3, mouthpiece 2 and cover | are connected by

means of hinge recesses and a spindle 4 and are all movable or pivotable
relative to one another about this spindle . 10 The pins used may be any

The{ RS0 hE K ediman. e JpRY basolis oL @%Wz 3% 2 and cover 1

Preferably, solid pins are used. In particular, the upper pin (facing the
are RIBUeHREdE) asaysd Arnganeeasscpirnd/irisRing kg anak poiphl. Makaldwer pivotable
reldeY RS A standardip with a;skndard point, as laid down in the German

DIN standard, for example. 15 Alternatively the upper pin may be a
standard pin with a standard point and the lower pin may be a triangular

The W2 HARBUARO AR GeaPRt AlaBatNEt IsRAsalle 4o H&?dé\ﬁ’:oholiow

_ triangular pins with triangular points or two standard pin$ with standar _
pinpointefepepish sl bpine digstsgindy Bartimyler the sapeumS (asina themeoyrapiece)
maw@gwﬁﬂgmmﬁwﬂ%@agm@agﬁ!am 1DIASTIG OLIRE R SAPSET A with

plastic capsule, in particular, may be used in the inhaler according to the

stapdgEhaeilas it fed in W oorerd78Y sierdardofaryacapdenhaler may
AlBAVE AhnEPeGHeR MNFaY bE QWYL NSISAHA! SSBEIHR I5illiIend e lower pin

function in the intended manner. Similarly, all the components of the

maj e fel #1156 PR ByRetRs88iRhown to the skilled man and
Asaceardlincioiheipessitijiassrailabiinnin Rlastics iechnoloay. Bassitle points or

- modifications include, for example, reinforcing or altering the wall

IWQHERARSSP D WEettandard points.

The capsules used may be any of the capsules known in the art for powder inhalers (such
as (hard) gelatine, plastic or metal capsules). A plastic capsule, in particular, may be used

in the inhaler according to the invention, as disclosed in WO 00/07572, EP 1 100 474,

The inhaler may have an inspection window. However, this is not essential for it to

function in the intended manner.

Similarly, all the components of the inhaler may be modified by methods known to the
skilled man and according to the possibilities availability in plastics technology. Possible
modifications include, for example, reinforcing or altering the wall thickness. However,

these possibilities are not absolutely essential to the operation of the inhaler.

The inhaler may also be coated on its inside or outside by methods known in the art.
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30 these possibilities are not absolutely essential to the operation of the
inhaler. The inhaler may also be coated on its inside or outside by

ods.known in the art. WO 2009/013218 PCT/EP2008/059388 | EH?¥
wogg%gbsoé%?}fgr the inhalation of all kinds @f powdered medicaments Wﬁé i |SOOWO59388

therapeutic %a visable to administer. by inhalatio .T@e compounds ... . .
1 Tl B vy 56 UUUEH thd R ide e SIR ASTRE TGIHBRERR diieh it i
therfapevicall jnadoind tattomirtintkedoyripbsiadsimentioned below, W is a
pharmacologically active substance and is selected (for example) from
among the betamimetics, anticholinergics, corticosteroids,
TheRDideinidsitonsd bEDA-amadeonists 1 i GE Rembibitors;doepaniatnagonisten their
owiiAnistamines. PAG:aniadonisss and P13 inase igpibiors, Morepyer,
48uble s rlp?e Combinations o may E)e comBined and Geedin the osreaty
actide videsthOcacoay dirsgl tethie fovextiopleC i nationsiof Ytanighthes, for

example: - W denotes a he imetic, comhi with an anti inerqic, .
Seinli el Sal ek b i et S et el S
dorderintenansstidhalintrgierioeirdd auithzarbetaamihRificsicesticobtbitoid,

PDEA4- inhihitor, EGFR-inhibitor or 4-antagonist..15.- W, dengtes,a .
Mofeotrt AL e ColMIRNAG S of 0 1Al B0 LDlEhA R EREIEDE pevice
accantagonisie W dshote S arRiBEg4dnh bite , rotghbice bwittaaple:

- S A R oD BN o

b@thﬁﬂmgﬁﬁﬁ?a@ﬁvémwmgmgelected from among albuterol,

- g“@&%?é?%d’a%@l%ﬁ%? i&"é%%ﬁ%'e&’{%ﬂﬁ%eﬁ%l éﬁ‘é,r%rﬁ'@c{é?éf%‘?lﬁ%awx-
enoterol, formoterol, hexoprenaline, ibuterol, Isoetharine, iIsoprenaline,
igh/bé@kbtﬁ@ﬁf%ﬁnhihbmex{dﬁﬁéhaameﬁme_tapr(_)terenol, orciprenaline,

. 98&8(841{68&?&8&‘{05%?5%%z'fec[ S TObSHEOANNG, SAMKERR hhibitor or LTDA4-
salmeterol, soterenol, sulphonterol, terbutaline, tiaramide, 25 to ubutero?,
ateerolsCHF-1035, HOKU-81, KUL-1248 and -

- W&%@%@ e R RS S S
yloxy}- butyl)-benzyl-sulphonamide -

- BlderDiesdiethGRRdahiDipmrIndRIde itk grek A 8anianRstiH-quinolin-2-
one - 4-hydroxy-7-[2- {[2- {[3 -(2-phenyl ethoxy)propyl] sulphonyl }ethyl]
-amino }ethyl]

The compounds used as betamimetics are preferably compounds selected from among

albutero!, arformoterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol,

fenoterol, formoterol, hexoprenaline, ibuterol, isoetharine, isoprenaline, levosalbutamol,

mabuterol, meluadrine, metaproterenol, orciprenaline, pirbuterol, procaterol, reproterol,

rimiterol, ritodrine, salmefamol, salmeterol, soterenol, sulphonterol, terbutaline, tiaramide,

tolubuterol, zinterol, CHF-1035, HOKU-81, KUL-1248 and

- 3-(4-{6-[2-hydroxy-2-{4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-hexyloxy}-
butyl)-benzyl-sulphonamide

- 5-[2-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl1-8-hydroxy-1 H-quinolin-2-one

- 4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]suiphonyl}ethyl]-amino } ethyi}-
2(3H)-benzothiazolone

- 1-(2-fluoro-4-hydroxyphenyl}-2-[4-(1-benzimidazolyl}-2-methyl-2-butylamino]ethanol

- 1-[3«(4-methoxybenzyl-amino)-4-hydroxyphenyl}-2-{4-(1-benzimidazolyl)-2-methyl-

2-butylamino]ethanol
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30 2(3H)-benzothiazolone -
1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-methyl-2-butyl

WO ?@W&]ﬁ fpanol - PCT/ER2008/059388

-(4- methoxybenzyl amino)-4-hydraxyphenyl]-2-[4-(1- ben2|m|dazoly -2-

I [ /
R R e R R D N i ggiens -
@pheithy’ﬂ)—zaampﬂhgmmp}ﬁbymmlno] ethanol - 1-[2H- 5- hydroxy -3 -0x0- _4H-
fsbenaoazin a2l 3 A4 e -2 e YR DR ARk .-

pr[2isitosiydietgr®loxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl)-

I h
T e e R D A S A e
Zhgppyidedod Bind- methyl -2- buylam!no} ethanol .
TR AR AR ORYRIPIRRYY DA b A RAR A e 2 o-
trigdriiyi-3-okitrg-3-riftylaroimetbifipheiny|)-2-tert.-butylamino)ethanol -

[ 2 t |

tﬁéﬁ 8)i(IQ—}i/_genzl{}y ?B%Zazm Bégglgm??% @(%} }ﬁﬂgﬁﬁ&y 2- 2?-(\(:3%3;'8813

4mmny-éc@m@)&mfbmemﬁh§th§xmﬂma}ieﬁ -butylamino)ethanol
n

l&y % ?q%%ro %%%?2[%%&(2% i %%ne}{% éclldc%imethyi -ethylamino]-ethyl}-
#H- bmmﬁyﬂmmme ethyl}-4H-benzo[1,4]oxazin-3-one - 8-{2-

'139 gr(ﬁﬁh% Hf@%@%'&%ﬁ%ﬁéﬁ%@%&% Hydie@NYf1amino)-

roxy-4H-benZo[1,4]oxazin-3-one -

@hyﬁﬁ@@l%&dﬂ@%?@[@ “¢#<hydroxy-phenyl)-1,1-dimethyl-ethylamino]-
%ﬂﬂ\% fg:l P?{%/%Q )i)): |22 ﬁerf?)'i Hcetic acid)-1,1-dimethyl- eth?flammo

6- hydro 2-12- (4 |sopropyl phenyl)-1.1dimethyl-ethylamino]
@Wﬁ%@nzg 1, 4leseriih3008e -

igﬁz l_ﬁf,(ﬁcﬁm&h?ﬁl%ﬂéﬂ)ﬂf%Jtrﬂﬂ@t%tﬁiﬁh%QW%%%%BYQE%WI%WQ&%Y@IO

hydroxy-4H-benzo[1,4]oxazin-3-one

6-hydroxy-8- { 1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]-ethyt }-
4H-benzo[1,4]oxazin-3-one
6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1.1dimethyl-ethylamino]-ethyl}-
4H—benzo[1 JA4loxazin-3-one
8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-4H-
benzol1,4loxazin-3-one

8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]- 1 -hydroxy-ethyl}-6-hydroxy-4H-
benzo[1.4]oxazin-3-one
4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3.4-dihydro-2H-benzo[1,4]joxazin-8-yl)-
ethylamino]-2-methyl-propyl}-phenoxy)-butyric acid
8-{2-[2-(3.4-difluoro-pheny!)-1,1 -dimethyl-ethylamino}-1-hydroxy-ethyl} -6-hydroxy-
4H-benzo{1,4]loxazin-3-one
1-(4-ethoxy-carbonylamino-3-cyano-S-fluorophenyl)-2-(tert-butylamino Jethanol
2-hydroxy-5-(1-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-ethylamino)-phenyl]-
ethylamino }-ethyl)-benzaldehyde |
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benzo[1,4]oxazin-3-one 25 -
8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hyd

roxy-4H- henzo[1,4]oxazin-3-one -
WOA%%%@??%WWri)xy-z-(eril-r;ydroxy|-3-o>go1-§.fl-dtihydr_o-ZHC-ibenzo[l,4]0x5(z:|1;{§§?008f059388

- minQJ-2- -propyl}-phenoxy)-butyric acjd - .
G B R R R gt
yhglarni30 AetHyerpbt A ] cioarianddene -
Liaiboncerhonvaminesdevanc il apien  isiRyaminoeth
%y&m&wwﬂ}mwﬁxqaﬁam&(@ﬂaydroxy-2-pheny|-ethylamino)-phenyl]-
gg%g%&gvg B}Qé_}%ggé%%%%g!’)_qgﬁgrge%h\%gm%gg-?{gxly?f%%?no)-ethyi}- 1H-quinolin-2-one

- [2-tidreldHE-tinhyeiorys iy Rirb iRty droxyyRapiverlyplethyl sreimg ypivenyl -
gi%trh lamin i hyl-phendlfonnamids -

-%yg%c}/xy-%ﬁ %ygrox -Z-E-ﬁ-&g—me hoxy-biphenyl-3-ylamino)-phenyl]
afhAantind-hyethy))-2-(4-quimolip-2-loydrdymethyl-phenyl)-ethylamino]-hexyloxy} -
%%&?_g)gg}-%ﬁé—_%dr%ﬁ-z-@-phenethylamino-hexylamino)-ethyl]—lH-quinoI
in-2-one - b-[2- e{gl

-‘&e’:amino-2-methyl-propoxy)-phenylamino] -phenyl
- Yethylarddr@)srdinpbinoxyeamii]<g hydeey-exyipirotin- -oydroxy-ethyl)-2-

[8: % -qig%r -2r(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-hex
y%g% %}étey - ﬁrﬁgrtléyr/l-phenyl] -urea 10 -

- BB (RvErdichRofé-brdnoin:d/ ednoxyRhtwtahting)-tthykdroip kitepyloxy ;-

- ¢ | - 3-(4-
{ﬁﬁoég%g%bﬁ é/;(%giy-?)-hydroxymethyl-phenyl)-ethylamino]-hexyloxy
- 1313ty l-BehyytsriphdAdmiftexy-3-hydroxymethyl-phenyl)-ethylamino]-heptyloxy}-

?ﬁ@{ﬂﬂgémf @@fﬁ(ﬁ%ﬁmggroxy-'3-hydroxymethyl-phenyl)-ethylamino]-hep
tyloxy}- 15 propyl)-benzylsulphonarnide -

- AMEH{EHE B eyslopentanrssinphary ity hwotokylisiaraningy hydroxy-ethyl)-
-3- R - 2=hydroxymethyl-phenol - N-Adamantan-2-yl-2-(3-
{%-Fi%{ydro%%ﬁg%?gg)xy-&hydroxymethyl-phenyl)-

- N-Adamantan-2-yi-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-hydrox ymethyl-phenyl)-

ethylaminol-propyl }-phenyl}-acetamide

optionally in the form of the racemates, enantiomers, diastereomers thereof and optionally
in the form of the pharmacologically acceptable acid addition salts, solvates or hydrates
thereof. According to the invention the acid addition salts of the betamimetics are
preferably selected from among the hydrochloride, hydrobromide, hydriodide,
hydrosulphate, hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate,

hydrobenzoate and hydro-p-toluenesulphonate.

The anticholinergics used are preferably compounds selected from among the tiotropium
salts, preferably the bromide salt, oxitropium salts, preferably the bromide salt, flutropium
salts, preferably the bromide salt, ipratropium salts, preferably the bromide salt,
glvcopyrronium salts, preferably the bromide salt, trospium salts, preferably the chloride

salt, tolterodine. In the above-mentioned salts the cations are the pharmacologically active
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ethyl amino] -propyl } -phenyl)-acetamide 20 optionally in the form of the
racemates, enantiomers, diastereomers thereof and optionally in the form

qu)‘oga%ﬁg'fzarmacologically acceptable acid addition salts, solvates OF o r/5P2008/059388
hydrates thereof. According to the inugntion the acid addition salts of tﬁ‘e

betamimetics are preferably selected.from among the hydrochloride :
e e o e e e st BTl AR AR torie,
brohydeomeéithe sepigicophtephatdromithaesshirdromdl cattieath ydebatatatetate, citrate,
i : h X roSyGei :
i A SR S R G B A RS
broawai priefdice yulpdatp ometisseteliteohfismraviohptheipicopiaare30efattsd as
arahly [ t, OxitrQRIu o] I | I
oo L e e O s are
partilarbnpicides:gid, glycopyrronium salts, preferably the bromide salt,
trospium salts, preferably the chloride salt, tolterodine. In the
above-mentioned salts the cations are the pharmacologically active WO
Ottzoporfrsa e POTIRP20082059B88:d fivwonstingie sills ahionsuheAC-1
above-mentioned salts may preferably contain the chloride, bromide,
iodide, sulphate, phosphate, methanesulphonate, nitrate, maleate,
acetate, citrate, fumarate, tartrat ajate, succinate, benzoate or
p-toluenesulphona iIe c%ﬂe#%g,’\i g& ide, iodide, sulphate,
methanesulphonate & -to(i)uenesulphon 3te gre preferred as 5
counter-ions. Of all the salts thexc.hlorideiqgr mi iodides and
methanesulphonates are particllarly pre d. r preferred
anticholinergics are selected from among/the'salts of formula AC-4 ONP
O0 X'HO/ SS 10 AC-1 wherein X -dendtes an anigiwith a single
negative charge, preferably an anion selected

wherein X ~'denotes an anion with a single negative charge, preferably an anion selected
from among the fiuoride, chloride, bromide, iodide, suiphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, tartrate, oxalate, succinate,
benzoate and p-toluenesulphonate, preferébly an anion with a single negative charge,
particularly preferably an anion selected from among the fluoride, chloride, bromide,
methanesulphonate and p-toluenesulphonate, particularly preferably bromide, optionally in
the form of the racemates, enantiomers or hydrates thereof. Of particular importance are

those pharmaceutical combinations which contain the enantiomers of formula AC-1-en

AC-T-en

wherein X - may have the above-mentioned meanings. Other preferred anticholinergics

are selected from the salts of formula AC-2
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from among the fluoride, chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, tartrate,

woo%daa,succinate, 15 benzoate and p-toluenesulphonate, preferally-ge,008/059388

anion with a single negative charge, particularly preferably an anion
selected from among the fluoride, chloride, bromide, methanesulphonate
and p-toluenesulphonate, partlcularly preferably bromide, optionally in the
form of the racemates, ena wers or hydrates thereof. Of particular
importance are those pharn utical combinations which contain the
enantiomers of formula A@i1-én 20 N 1 O 0 X-HO S S AC-l-en wherein

REIHO gs. Other preferred

: }\s%llts of formula AC-2 WO

2009/013218 PCT/EP2008/059388"12-"0OH / N.R X AC-2 wherein R
denotes either methyl or ethyl and wherein X - may¢have the
above-mentioned 5 meanings. In an alternativen embodiment the
compound of formula AC-2 may also be present in the form of the free

whiRRer iR Resen hh Nk ACeADasR We@éﬂ?ﬁ%ﬁ@ﬁ%@%&%@&g%ﬁmw

- tropenol 2,2- dlphenylproplonate methobromide,

meanings. In an alternativen embodiment the compound of formula AC-2 may also be

present in the form of the free base AC-2-base.

C
OH NJ\
ORP S

AC-2-base

Other specified compounds are:

tropenol 2,2-diphenylpropionate methobromide,

scopine 2,2-diphenylpropionate methobromide,

scopine 2-fluoro-2,2-diphenylacetate methobromide,
tropenol 2-fluore-2,2-diphenylacetate methobromide;
tropenol 3,3',4,4'-tetrafluorobenzilate methobromide,
scopine 3,3",4,4'-tetrafluorobenzilate methobromide,
tropenol 4,4'-difluorobenzilate methobromide,

scopine 4,4'-difluorobenzilate methobromide,

tropenol 3,3'-difluorobenzilate methobromide,

scopine 3,3'- difluorobenzilate methobromide;

tropenol 9-hydroxy-fluorene-9-carboxylate methobromide;
tropenol 9-fluoro-fluorene-9-carboxylate methobromide,
scopine 9-hydroxy-fluorene-9- carboxylate methobromide;

scopine 9-fluoro-fluorene-9- carboxylate methobromide;
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- scopine 2,2-diphenylpropionate methobromide, - scopine
2-fluoro-2,2-diphenylacetate methobromide, - tropenol
wcboses2-diphenylacetate methobromide; 15 - tropenol

3,3',4,4"-tetrafluorobenzilate methobrosnide, - scopine

3,3.4,4- I ilate met omide, - tropenol . .
) 4,4'-%?%’1%%%&%%%%9&%%0 [fBo_rél% e,jfgs?é%oep%%% A% obenzilate
-~ metlsobpomittepcthybfencig; 3~ diffborofma nilateotmethaimomide, 20 -

- SCOP&?@@%@QE}%@@@&@@% methabromide: - tropenol

9-hydr -carboxylate methobroride; - tropenol

- 9-fluesrddtuoreticopiva P hn mptbpiorons desth soopinds,;

o e S B g
- PCTYERO0081089888 O-methyicerrehe-treatlyd-fidatemestbomanbolglate

ide..- ine.9- f -9- h ide;
T O e B0 E e eI mthgaromce
- 2,2-Gb@&@ﬁﬂ@yﬁmm&h}@@mﬁ@ma@;@:@ﬁ}tbl@pymmo@i@ivomide;_

. 9-hveyhe)yf%%w%gﬁf@ﬁearg@éyﬁt&m%mQﬁggg{é%e—tﬁgﬁs&ﬁ gyltropine

9-me luofene-9-carboxylate methobromide; - cyclopropyltropine

- 9-mW@@mﬁ@gycmm%mmmbmﬁdpmpyItropi_ne
- O-hydrevdlyarenes9-carhandale metoRremide, s,6yglRpropyltropine

methyl 4,4'-difliorobenzilate methobrormide. 10 - tropenol

- o-hydrpRpotshipetheloahsasyle ttatronitebossdpine
- 9-hygdroxyxanthens-dsrarhexyl DRbraBifSs s iiRRENO!

9-methyl-xanthene-9-carboxylate -methobromide; - scopine

- 9-méipRrna RsEnd-nepinskYrarshanatnsEretiRlsomigspenol
- 9-ethyapthengrdsrarkayliatemetbabiamides 2 Tntéd&i%%?&lnide;

9-difluoromethyl-xanthene-9-carboxylate methobromide;
scopine 9-hydroxymethyl-xanthene-9-carboxylate methobromide,

PCT/EP2008/059388

The above-mentioned compounds may also be used as salts within the scope of the present
mmvention, wherein instead of the methobromide the salts metho-X are used, wherein X

may have the meanings given hereinbefore for X,

As corticosteroids it is preferable to use compounds selected from among beclomethasone,

betamethasone, budesonide, butixocort, ciclesomde, deflazacort, dexamethasone,

etiprednol, flunisolide, fluticasone, loteprednol, mometasone, prednisolone, prednisone,

rofleponide, triamcinolone, RPR-106541, NS-126, ST-26 and

- (S)-fluoromethyl 6,9-diftuoro-17-[(2-furanylcarbonyl)oxy]-11-hydroxy-16-methyl-3-

oxo-androsta-1,4-diene-17-carbothionate

- (8)-(2-oxo-tetrahydro-furan-38-yl) 6,9-difluoro-11-hydroxy-16-methyl-3-0xo-17-

propionyloxy-androsta-1,4-diene-17-carbothionate,

- cyanomethyl 64,96-difluoro-113-hydroxy-16&-methyl-3-0x0-176-(2,2,3,3-
tetramethylcyclopropylcarbonyl)oxy-androsta-1,4-diene-178-carboxylate

optionally in the form of the racemates, enantiomers or diastereomers thereof and

optionally in the form of the salts and derivatives thereof, the solvates and/or hydrates
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- scopine 9-hydroxymethyl-xanthene-9-carboxylate methobromide, The
above-mentioned compounds may also be used as salts within the scope

WO%fOBq_'%I%% §ent invention, wherein instead of the methobromide the?é’l%})2008/059388
met are used, wherein X 20 may. Qave the meanings given

befor for X, A cort cost r ids iti referable to sec QO{-‘
thereo YR BN 1 Stéro sm 05 T Ruce ¢ S0 dves, hydrates
rom among bec ome asone etame a ne esonl

or sbh:tatem:drbxmn?lwhmhdmaﬁ@ﬁaﬁza&aﬁn@@mﬁ ptiraddnealtetipredartatives of the
flunisolide, flutic sane, lo red ometas rednlsol
st e 0 R R B D S umespls

suh&m‘ba(ﬂjafhsopbmﬂms 1somcotmates acetates d1ch}0roacetates propionates,

dzh %ﬁﬂl %}T §2a1‘urlz§\n 1)(3/? rbon%1 xyl-14-hydroxy-16-methyl-3-

ene- ionate -
(S) (2-oxo-tetrahydro-furan-3S-yl)

PD%?AQH biibes 'Qvﬁ?% %ﬁ%y e ?%E‘g?%@ fa&)é%i% #’%B&H-)@?Xé(f@cr%é’c[%é% hmong

iene- car nomet

enpBofOdialiftheon i3, hydronijas6 6riflet hsil@robest 2di(2i2a8,Ppumafentrin, lirimilast,
aro §|6t|oh ﬁ%} C'EPEQ?X'??% %%'é%yﬁ%%s@fﬂ-ﬁg%?74%8%&%X¥§t§91)

ally in the form of the racemates, enantiomers of diastereomers

A VRG0! BhiGBHBAATNY NGRS forin GRS 4D dd UV A(GIE8 ThErdeh, (e 585,
v-PEvalescAndes luieaian We 0N BRI VREA0RAI0338% o

thereof. Any reference to 'steroids includes a réference to’any salts or

- deriyatidadlonpdlavas-orisbivateb thalidwovansthery Bxist. Examples of
I%%%B&% lts-apd derivatives of the steroids may be: alkali metal salts,

such as for example sodium or potassium salts, sulphobenzoates,

- dhospRales | Hoicotietheay- héetates. b@bm@méaératégnsmr%tes 5
dihdranen pLesRRRISRRAMIRIET; RVALAIES 25 Y oaisnifR E4-inhibitors

which may be used are preferably compounds selécted from among

- éﬁ@rﬁﬂdﬁlﬂqﬂb@@?ﬁmy}bﬁrﬂﬁtﬁﬁﬁlﬁ@ﬁm}ﬂ@%ﬁa@ﬁmh&gm ]-2-pyrrolidone

BY343,
) mjé ﬁ%%%y%%%? (eé%:éhg%%hl@é]g %Zpr(c?niq\/\%‘4 12- %E:}L@(GVJI\%%% 2&70)
N@@@WIW@@ bmr@dpnﬁms?s? T-440, T-2585, V-1 1294A,
- 'g %@QQB%I(% -4%@&%§§p1¥é}4 981 hgxgrég’zoc%%){yhc acid]

5-dichloro-l-oxo-pyridin-4-yl)-4-difluoromethox

- Wﬁ%ﬁ?ﬂ?ﬁéﬁhﬁ%@ﬁi&ﬁ%rGéfCIOPTOPYImethoxy~ 1ﬁu0r0meth0xy-

phenyl)cyclohexan-1-one
- cis[4-cyano-4-(3-cyclopropylmethox y-4-difluoromethox yphenyleyclohexan-1-ol]
- (R)-(+)-ethyli4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidin-2-ylidenelacetate
- (8)-(-)-ethyl[4-(3-cyclopentylox y-4-methoxyphenyi)pyrrolidin-2-ylidene]acetate
- Y9-cyclopentyl-5,6-dihydro-7-ethyl-3-(2-thienyl}-9H-pyrazolo{3 .4-c]-1,2 4-tnazolo[4.3-
ajpyridine
- 9-cyclopentyl-5,6-dihydro-7-ethyl-3-(tert-butyl -9 H-pyrazolo[3 .4-c]-1,2,4-triazolo[4.3-
alpyridine
optionally in the form of the racemates, enantiomers or diastereomers thereof and
optionally in the form of the pharmacologically acceptable acid addition salts thereof, the
solvates and/or hydrates thereof. According to the invention the acid addition salts of the
PDE4 inhibitors are preferably selected from among the hydrochloride, hydrobromide,
hydriodide, hydrosulphate, hydrophosphate, hydromethanesulphonate, hydronitrate,
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- (-)p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,1 Ob-hexahydro-8-methoxy-2 15
methylbenzo[s][ 1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamide -
WOgigaé,(,-(jkl)§5-{§l-bromobenzyI)-4-[(C’-,-(:yclopentyloxy)-4-methoxyphenyl]-g(-:@,@g%o8 1059388
one - 3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-methyl-
isothioureidolbe LR, idope -
B B 0 Etrofumprate e hydropaltg
hydeoauig]n2@.-hydrobenzoate and hydro-p-toluenesulphonate.

2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxy-
phenyl)cyclohexan-l-one -

Thecls[Déyamagdn{Stoystdprspykirahbx potngifiuats reebissypbmrayhoye iplascinkast,
praﬁlﬁﬁﬂfs{ %kﬁll’thz%{‘% 1547 (7D 3525), MN-001, MENGO1507 (LM-1507), VUF-

-cyclopentyloxy-4-methoxyphenyl)py n-2-ylidene] acetate -

507& MU Felnd[A73L-AAaddpeandoxy-4-methoxyphenyl)pyrrolidin-2-ylidene]

. cele 45 4 7.4 S3u(De(2- .2
T s B R DTy s P P
arofoiipBeaipyiigimecthylcyclopropane-acetic acid,

: %‘—%gﬁ'?a%k@-'éaE"zf%inﬂQﬁi?aidﬁﬁlax!s%,@%ﬁﬂ%@il};%mmze%%ﬂp%%m-<;-
iazolo[4.3- a]pyridine optionally in"the form of the racemates, enantiomers

bivdrasielenwisrdathehrasbmorpibivamethhedeprepapeacetic acid
- Z@g;mmé?@mwﬂ@&ﬁgmbe.ﬁﬁ&&%&%ﬂs}z'f@w@ﬁfﬁ%hm}aeévﬁtgad

and/or hydrates’thereof. According to the invention the acid addition salts
optsily POERIsiichs srecpietsr sHRnEeRets AT isTAoRg Higercof and

oPtLM%ﬁWMQHQ?oM %@Bé%ﬂ%aé&rg%i%ﬂ%&&é%&%}@ RBRISddition salts, solvates

ydrophosphate, hydromethanesulphonate, rggronitrate, WO |
andpgrolydases B et/ Fraoodus3ns InySiar SHiteatd JagHion catitare preferably

| APt YL, drQausainaee,
Sel%ﬁéﬁﬁ%ﬁ%@%ﬁéﬁﬁf@%ﬁﬁne%iu%honatefqﬁ?i?%_%%%%ag?ggonig?s{

hydysabospbaieetoiéisny WiRheste BREHIRORR EnitifGomalsR ks oapetate,

P I N SN e MR R

and fpRiceB-1oIYEIPSHIIORALe- JRIHSHIRTIRERII N PIF3 s [ drsagepists may
optRFHQY@BQ%Eg%mQ)m@H?M@’ SORReRANEAcRlie A hikali metal salts, such as for

1-(((1(R)-3( -(2-(2,3-(;IichlorothienQ[3,2-t3’]£yri in-5- I)-(E?-ethenyl)phenyl)-
ex e(godium or potassium salts, alkaline earth'metal salts, sulphobenzoates,
phosphates, isonicotinates, acetates, propionates, dihydrogen phosphates, palmitates,

pivalates or furoates.

EGFR-inhibitors which may be used are preferably compounds selected from among

cetuximab, trastuzumab, ABX-EGF, Mab ICR-62 and

- 4-[(3-chloro-4-fluoropheny!)amino}-6- {{4-(morpholin-4-yl}-i-oxo0-2-buten-1-yl}-
amino }-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chlorp-4-fluorophenylyamine]-6- {{4-(N,N-diethylamino)- I -oxo-2-buten-1-yl}-
amino }-7-cyclopropyimethoxy-quinazoline

- 4-[(3-chloro-4-fluorophenylamino]-6- {{4-(N,N-dimethylamino}-1-oxo0-2-buten- 1 -
yl]amino}-7-cyclopropylmethoxy-quinazoline

- 4-[(R)~(1-phenyl-ethyl)amino]-6- {{4-(morpholin-4-yl)-1-oxo0-2-buten-1-ylJamino}-7-

cyclopentyloxy-quinazoline
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10 hydroxy- | -methylethyl)phenyl)propyl)thio)methyl)cyclopropaneacetic
acid -

wolZibdr(4tert-butyl-2-thiazolyl)-5-benzofuranylJoxymethyl]phenyl]acetie asidos 059338

optionally in the form of the racemategg enantiomers or diastereomers
1ere _s0ptignally,d .of the phagr LNy AeGoRIARe yI)- 1-
?c%?sgc%t?igr? s%{}%%%}?ég&%%{gj‘o? ﬁ)ﬂfgﬁa@éﬁ%?ﬁ%g?é%ding tcsﬁtﬁle Yol
PRt s hednad ditiersloprepate plersraginezaddlécted from among
gl?éimé@ﬁeﬁ!lm%r QRiomige: avdreipaide. yeostlBRag orpholin-4-yl)-1-
y

rophosphate, hy romethanesuﬁlﬁhonate, hydronitrate, hydromaleate,

By aréekeatd -Yhvamstrid{ Hydbrrdiefieanindlanyaeuiryarbinglate,
layggoweem@lﬁuby&lm'f@%%oﬁ@d{M(R}pzt%%a%&a@%x% olin-4-

or derivatives which the LTD4-antagonists may optionally be capable o
19 ng CarelREaNt : Yor®Re ples VA IRRIOPEF RN -SUERER RS 20 example

0diipn RERRtERRIHL AR AlkBlne sartisoetalsaits: SHPhabioRsaatas)-
phosphates, isonicotinates, acetates, propionates, dihydrogen
SHEIIr@acth R eHERZivalates or furoates. EGFR-inhibitors which may

ke userl s ipieraphecamprmds selasiad famamondy Bcatsimathino-1-
trastuzumab, ABX-EGF, Mab ICR-62 and -

AP B- L SrRRTTy PRI R I AT HSERRZR1PS- 1 -ox0-2-buten-1-

. WIFaene-d-ABYSIopReRYIMeRe - pnaz it methyiamino)-1 -oxo-2-buten- 1 -

4-[(3-ehloro-4-fluorophenyl)amino]-6-{[4-(N,N-diethylamino)-1-oxo0-2-buten
¥ lg/ﬂn’é}?\}ﬁg?X@%@B%BXﬂmEﬂ%&?@quinazoline 30 - _

A& Fhlopacdnfiuatappenyianialk e i {4 -HRbR MO rraxP-Ldud.-2-

en-I- yllamino } -7-cyclopropylmethoxy-quinazgline -

YR RSty RS EE AR O IR EAS - 1 -ox0-2-buten-1-yl]ami

- nojeEy-cysinaentyaxyainareline-IMQ2eR0HL 248 POT/ERICOSNS9888 0-2-

E‘&é&ﬁ&iﬁ@%%ﬂi&?ﬁ%ﬁmﬁY[ﬂ-?t’ﬁ?)z-%l-%%thyI-2-oxo-morpholin-4-

e
-[(3-chloro-4-fluoro-phenyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-
yiieng WA}Q%WH?F@]CE?HWll’??f (tetPatRR furan-3 -yl)ox y]

- -GuiRZQlipkeRyl Ai(Btrinono b ueONpher)AITIpOTa6-4-y1)-N-methyl-amino]-1-

4-((R)-2-methoxymethyl-6-oxo-morpholin-4- . .
[ox(o(~2)~buten- H —yf%yam?no%/—’?-cyc Opropy metgoxy—qumazolme

4-[(3-chloro-4-fluorophenylyamino]-6- {[4-(N,N-dimethylamino}-1-oxo-2-buten-1-
yljamino }-7-((R)-tetrahydrofuran-3-yioxy)-quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-6- {[4-(N,N-dimethylamino)-1-oxo-2-buten-1 -
yllamino }-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline
4-[(3-chloro-4-fluorophenyl)amino-6-( {4-[N-(2-methoxy-ethyl)-N-methyl-amino]-1-
oxo-2-buten-1-yl}amino)-7-cyclopentyloxy-quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-6- {[ 4-(N-cyclopropyl-N-methyl-amino}-1-ox0-2-
buten-1-yl]amino }-7-cyclopentyloxy-guinazoline
4-[(3-chloro-4-fluorophenyl)aminol-6- {[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yljamino}-7-[(R)-(tetrahydrofuran-2-ylmethoxy]-quinazoline
4-[(3-chioro-4-fluorophenyl)amino]-6- {{4-(N,N-dimethylamino)- | -oxo-2-buten-1-
yllamino }-7-[(S)~(tetrahydrofuran-2-yl)methoxy]-quinazoline
4-[(3-ethynyl-phenyl)amino}-6.7-bis-{2-methoxy-ethoxy)-quinazoline



10

13

20

25

30

- ARihlopdeayl c@wbﬁéﬁwhw{éjﬁé&

- A@-chisre-A-fiusroiranisarng Pé AR -Bixs

yI)-I-oxb-2-buten-l-yl]amino}-?-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-

woYhogshoxyl-7-methoxy-quinazoline - PCT/EP2008/059388

4-[(3-chloro-4-fluorophenyl)amino]-G-¢#-[N-(2-methoxy-ethyl)-N-methyl-a

W-ifg’]c%}o]rQ | D0 ER]) XHEHB‘P?{E [ﬁ}{? e dlmi’:ﬁ??&bn HW}Z@' iyl-

chloro-4-tfluorophenyl)amino]- 0)-I-oxo- but

éﬁE‘PD?[?(é)ﬁﬂﬂn@?J?qéy@ré@émwoxy -quinazoline -
3; Bﬂ&ﬂx L &ﬁ'}ﬂlﬂﬂﬂﬂ?-k?ﬂﬂyﬁ}'&‘y%ﬁéﬁym%oﬁ%%ﬁ%ﬁ) ﬁH]W@ne

uten amlno} -7 cyclo ropylmethoxy-quinazoline 15
& Ry@mﬁpﬂﬁé AR kibretHo k). Brdymabatapizmihoke-2-
Y OEYe b;Hﬁ%Hnﬁo 1} @mm) zmg(ml@propylmethoxy quinazoline -
&é) ﬂl -phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethyl)-N-methyl-amino]-
Ho IotRetr{3- @Wr@rﬁwﬂdwy VARER 0 §uidzeptieanesulphonyl-
Rt handsethyhammohuid:ididetrahydropyran-4-yl)-N-methyl-ami

noJ-1- 20 oxo-2-buten-l-yl}amino)-7-c clopq‘gylmethoxy qumazollne

irretry RPN ook -kt -2-
%ﬁte)ﬂl@flpm&ﬁnz HERytetakygEafwanm3-yloxy)-quinazoline -
[L(B chloro-4 fluorophené?ﬁ}Tmo -6-{[4- (N N-dimethylamino)-1-oxo-2-but

én{3 yiarsiriouoropisyetarya RRIRdiiAZoRTE 2duten-1-y1}-
%&(&&ﬁ*@{@rﬁ%ﬁ!ﬁﬁﬁ&ﬁ@@ﬁiﬁ%@x@ﬁm&wow ethyl)-N-methyl-a

mino]-1- oxo-2-buten-l-yl} amino)-7-c clopentylog quinazoline -

RSP xR FHthyamino]-1-oxo-
@JEWE@? 1Ly e !ra}s@afelﬂa%k SYSORRBYYAAIBRZEINe -

3-chloro-4- fluorophenyl)amlno 4-(N,N-dimethylaming)-1-oxo-2-but

éh (3 siymatrmbe Al akiigc ﬁo? SReshyh et R BRIt L-ox0-2-
45l Brclorprfiifly eyhamino]-6-{[4- (N N-dimethylamino)-1-oxo-2-but

enl yllamino } -7-[(S)- (tetrahydrofuran )methox quinazoline -
: @mwp%w 2%

GRRRTOIRE AR Ptre 63{96@1%
%@9&(9@3%&%&;@?&&@%9388 -17

4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2.2-dimethyl-6-oxo-morpholin-4-yl}-

VRSN W -

ethoxy]-7-[(R)-(tetrahvdrofuran-2-vlymethoxy]-quinazoline
4-{(3-chloro-4-fluoro-phenylyamino}-7-[2-(2.2-dimethyl-6-oxo-morpholin-4-yl)-
ethoxy]-6-[(S)-(tetrahydrofuran-2-yl)methoxy]-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6- {2-[4-(2-oxo-morpholin-4-yl}-piperidin-1-yl]-
ethoxy}-7-methoxy-quinazoline

4-[(3-chloro-4-fluoro-phenyl)amino-6-{ 1-(tert.-butyloxycarbonyl)}-piperidin-4-yloxy -
7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-amino-cyclohexan-1-yloxy})-7-
methoxy-quinazoline

4-[(3 ~chloro-4-ﬂuoro~phenyl)é,mino] -6-(trans-4-methanesulphonylamino-cyclohexan-
I-yloxy)-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyljaminoe]-6-(tetrahydropyran-3-yloxy}-7-methoxy-
quinazoline

4-I(3-chloro-4-fluoro-phenyl)amino}-6-( I -methyl-piperidin-4-yloxy)-7-methoxy-

quinazoline
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4-[(3-chloro-4-fluorophenyl)amino]-7-[3-(morpholin-4-yl)-propyloxy]-6-[(vin

wonEAPanyl)amino]-quinazoline - PCT/EP2008/059388

1

¥

1

4-[(R)-(1-phenyl-ethyl)amino]-6-(4-hydmxy-phenyl)-7H-pyrrolo[2,3-d]pyrimi

NP3 thloro-4-fluoro-phenyl)aming]-6-{1- holin-d-yl _piperidin-4-yl-
il R N E Rk A O B0 ey Pl e e 55 S e
XOoF2:- B-matepxyyeniied)E-ethoxy-quinoline -

oG metanceLIpharbt Sy amna et AAs S+
OXxy}-7-methoxy-quinazoline

%IE@)a@ﬁa?!)‘ﬂﬂﬁli@}@%%@ﬂglﬁ%ﬂﬂd@}p@fm%-Wig)%%}?ﬂ?ﬁéﬂ%@!&ﬂqﬁi}{ﬁzﬁﬂme

0X0-2- buten-I-yllamino}-7-methoXy-quinazoline 10 -

A(B-whiore-A-Husropheny)) aminle-{{43reephomna=-gihiloxeszidmdnvigryl-7-
Ih@@g@gwﬁ@ﬂ&g@g@ydrofuran-2-y|)methoxy]-quinazoline -

4-[EB-ch oro-4-f|uorophenylgamjno]]-G-({4-[N,N-bis-(2-methox -ethyl)-amino
]41 @(@blgrgtﬁghlq_t%qhenyl amino]-6-(tetrahydropyran-4-yloxy)-7-ethoxy-
q:{mﬂ@@ﬁi{étetrahydrofuran-z-yl)methoxy]-quinazoline -
4-§S-ethynyl-phenyl)amino -6-{[4-(5.5-dimethyl-2-oxo-morpholin-4-yl)-1-ox
G2 CrehisA-NyRErrmer YhamRditn(S)-tetrahydrofuran-3-yloxy)-7-hydroxy-
41liBachlpre-4-fluoro-phenyl)amino]-6-[2-(2.2-dimethyl-6-oxo-morpholin-4-y
[)- ethoxy]-7-methoxy-quinazoline -

R T e
gtk ),i]ﬁ}l-z{gg;)iﬁéetrahydrofuran-2-yl)methoxy] -quinazoline 20 -
4-[g-§zioro-4-fluoro-phen l)amino]-7-[2-(2.2-dimethyl-6-oxo-maorpholin-4-y
If- ﬁfak&%-?(@)merpé&%{mﬁlzﬁy{g%%ﬁb&gﬂl ¥anHe)sulphonylamino]-

Ac&@oﬁ@i@i@i4im@9§9m0§w&1@ﬂr&z{ﬁﬂé'(Z'OXO-mOFDhO|in-4-y|)-piperidi
n-I-)é‘I’]- ethoxy}-7-methoxy-quinazoline -

44E _émar@:ﬁ;ﬁ%y@:mwmé]%{ﬂans—#[(morpholin—4-y1)carbonylamino}-
-teatattutoxytaeboryhrpiperidindndinfe 25 7-methoxy-quinazoline -

4-[(3-chloro-4-fluoro-phen I)amino]-6-$trans-4-amino-eyelohexan-I-onxy)T
#- %9@'&0%8]1?1%63}7 Jamino}-6- {trans-4-[ {(morpholin-4-ylsulphonylamino]-

Al Gosidiane-Afluero-pheaybamieb-tiraas-4-methanesulphonylamino-ey

clohexan- 1-yloxy)-7-methgxy-quinazoline 30 - ‘
A NSRS O PR ARG Y6 R By P ek - Aty mo-

-ethoxy)-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(2-
methanesulphonylamino-ethoxy)-quinazoline
4-{(3-chloro-4-fluoro-phenyl)amino]-6- { 1 -[{piperidin-1-ylycarbonyll-piperidin-4-
yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-aminocarbonylmethyl-piperidin-4-yloxy)-7-
methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino}-6-(cis-4- { N-[{tetrahydropyran-4-yl)carbonyl }-N-
methyl-amino } -cyclohexan-1-vioxy)-7-methox y-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4- { N-[ (morpholin-4-yl)carbonyl]-N-
methyl-amino }-cyclohexan-1-yloxy)-7-methox y-quinazoline
4-{(3-chloro-4-fluoro-phenyljamino}-6-(cis-4- { N-[ (morpholin-4-yl}sulphonyl]-N-

methyl-amino }-cyclohexan-1-yloxy)-7-methox y- quinazoline
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wosrsisazoline WO 2009/013218 PCT/EP2008/059388 -18 -

quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(I-methyl-piperidin-4-yloxy)-7-metho

4-[(3-chloro-4-fluoro-phenyl)amino]-64§ -
Llmemheln-AahsHReny lRiRedR - Qe aaHinAZ QR exan-1 -
4-[(3-chloro-4-fluoro-phenyl)amino]-6- {

VIRR et R AYERRBRIMA]- piperidin-4-yl- oxy} -7-methoxy-quinazoline 5

A tetern A HHOMBRE DRI rERIREIE I honyl-piperidin-4-yloxy)-7-
1-yloxy)-7-metboxy-quinazoline -
Z1?'3%@"%t‘ﬂBFE*)@Fl1‘1[1%ro-phenyl)amino]-6-[1-(2-acetylamino-ethyl)-piperidin-4-

ﬂq)fﬂcﬁto%ermﬂ)%&(fgwﬂgﬁﬂbiﬂﬁim]ﬁ-(Z-methanesulphonyi—pi eridin-4-yloxy)-7-(2-
%ﬁ%@g@%&“&g&hﬁ&%mmIno]-6-(tetrahydropyran_4_y oxy)-7-ethoxy-
i -

%{g@ﬂ@m@f@L—Aﬂw@;ﬂ{@w&ﬁ{ﬁmp}s@ﬂ@ﬁ@Wa@ew%i%éﬁwwyn}v@q_7-(2-

oXxy- quinazoline - ,
ARAPHIGBANBIEHRIRA) amino]-6-(tetrahydropyran-4-yloxy)-7-(2-meth

a3 e RIKY A UHAZ YHRR y1 ) amino - 6-(cis-4-acetylamino-cyclohexan-1-yloxy)-7-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[(dimethylamino)sulphonyla
RSP XS EYRRGHERan-I-yloxy}-7-methoxy-quinazoline -

4{(3-erlomtdheiornaphianyiaminel SHitarscdobimarpholipeArybcaraerylam
%%gg%%%é% f)Xﬁ/}-?-lm ethoxy-q uinazoline -

phenyl)amino]
-B-fansyhipiaspplnidosehandaspiteh-eyalehgxambkthoxy-quinazoline
O e R AR b byl ilgaeoepe et
aimine; eI9KIxauINaZolys-7-methoxy-quinazoline
lfErchiore - uoro-Bhen oL (e AN QOB MONT 2 ooy
N@echioraniniuargcipheryh)}aninal b Ak piperidisniahtagoonyl]-piperidin-
44_— ﬁ?-Xlﬁé%’&z—'&%%?ﬁéﬁﬂ?a%%é E:"6- {cis-4-[ (morpholin-4-yl)carbonylamino}-
cyclohexan-1-yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)aminoi-6-{1-[2-(2-cxopyrrolidin-1 -yl)ethyl]-piperidin-4-
vioxy}-7-methoxy-quinazoline
4-T(3-chloro-4-fluoro-phenyljamino]-6-{1 -[(morpholin-4-yl)carbonyl]-piperidin-4-
yloxy}-7-(2-methoxy-ethoxy)-quinazoline
4-[(3-ethynyi-phenylamino}-6-(1-acetyl-piperidin-4-yloxy)-7-methoxy-quinazoline
4-[(3-ethynyl-phenylyamino]-6-(1-methyl-piperidin-4-yloxy}-7-methoxy-quinazoline
4-[(3-ethynyl-phenylyamino]-6-(1-methanesulphonyl-piperidin-4-ylox y)-7-methoxy-
quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1 -methyl-piperidin-4-yloxy)-7(2-methoxy-
ethoxy}-quinazoline
4-{(3-chloro-4-fluoro-phenyl)amino}-6-(1-isopropyloxycarbonyl-piperidin-4-yloxy)-7-
methoxy-quinazoline
4-[(3-chloro-4-fiuoro-phenyl)amino]-6-(cis-4-methylamino-cyclohexan-1-yloxy)-7-

methoxy-quinazoline

PCT/EP2008/059388



4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-aminocarbonylmethyl-piperidin-4-
wodi 4 rethoxy-quinazoline - ' PCI/EP2008/059388
4%c£foro-4-fluoro-phenyl)amino]-§igi§-4-{N-[(tetrahydropyran-4-y?)car

%%_:(’:ﬁ]é’%@f%h%%%@g@l%%ﬁﬁf?'c'i's\i'aﬁﬁ@f:z‘f%‘n%? SXy-QUINAERIASAR

uoro-p
Bunfoisl-4xNofimernp holioxgyheadionldunaeathyamino }-cyclohexan-I

R R i ylpy)-7-methory-quinazoline
- INH(Bretrphiginbenysulphoir ] IN2mettylxarsieesy)-piperidin-4-yloxy]-7-methoxy-

é%%‘loé?g n-1-yloxy)-7-methox y- quinazoline WO 2009/013218
TEP2008/059388 - 19 -

4(3-cHivroldptiaoybaphienyifamihoperphahn-4-stivarkuipheripridinatexsloky - 7-
|- - f=-methoxy-quinazoline -
%Fg%ﬁé@%@é%-phenyl)amino]-6-(1-methanesu|phonyl-piperidin-4-ylo
- Ay)(F-chihox-Guinmzplisrybamino}-6- { 1-{(cis-2,6-dimethyl-morpholin-4-
- re-4: -ph MRl (11 Iphonyl-piperidin-4-ylo
@%%r?% %eég%égg r?gxy)-iﬁrr?a%%ﬁ%gy %ME%
- 4{{(@:@hi@r@=ﬂ=ﬂu@r@mphm19§mmb]§6{Eﬂ@-m@t&aidﬂwa@bq}i)lﬁpémmylb
?(E;Jﬁ@ﬁ-'l‘%ﬁ'a%}/:%ﬁ%ﬂa' URAZS e
-[(3-chloro=4-fluoro-phenylamino]

- HlGirdgedtyiunadkgeybliaxantiyiokiS7S G rasthoegaobiteselhe. 1 fhept-3-
@%ﬁ%yl%mﬁ%@ﬁﬂ*@%ﬁu%m@nyI)-piperidin-4-yloxy]

- methoxy-quinazoliné -

- A(@-shigryripRuersmakanid)aetestAnytipyrasielyied TkstieRylquinaz

%Hﬁé)carbonyl?—piperidin#-« loxy}-7-methoxy-guinazoline

4-[(3-chloro-4-f uoro-phenylgjam|no]-6-(C|s-4-{ -[(piperidin-l-yl)carbonyl]-N-

- rdiBythimafriferracpBrtdaante idy s etpegiendnaesrihé methoxy-
Ah-][l(ﬁa%[g{QA-ﬂuoro-phenyl)amino]-6-(cis-4- {N-[(4-methyl-piperazin-1
-yl)carbonyl]- N-methyl-amino }

- yéforeanfyiucy)-rhseeRpgUitrdolidenethoxyethylcarbonyll-piperidin-4-

4163 ehiorRetifivrqsphiegyhamino]-6-{cis-4-[(morpholin-4-yl)carbonylamin
?&-ﬁcyclohexan-l -yloxy} -7-methoxy-quinazoline 20 -
T4

Ghiors-A-fuere-pheng pme e {3 -pethepimemdrnymmiThenel

igi@éi'din-dl-yloxy}—7—methoxy~quinazoline
4-{(3-chloro-4-fluoro-phenyl)amino}-6-{ cis-4-{N-methanesulphonyl-N-methyl-amino)-
cyclohexan-1-yloxyl-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[ cis-4-(N-acetyl-N-methyl-amino)-cyclohexan-
1-yloxy}-7-methoxy-quinazoline
4-[(3-chloro-4-fluoro~-phenyl)amino}-6-(trans-4-methylamino-cyclohexan-1-yloxy)-7-
methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyljamino]-6-[ trans-4-(N-methanesulphonyl-N-methyl-
amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)aminoi-6-(trans-4-dimethylamino-cyclohexan-1-yloxy)-
7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4- {N-{ (morpholin-4-yl)carbonyl]-N-

methyl-amino } -cyclohexan-1-yloxy}-7-methoxy-quinazoline
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yloxy} -7-methoxy-quinazoline - 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{
1-[(morpholin-4-yl)carbonyl]-piperidin-4- yloxy }

wo kromethoxy-ethoxy)-quinazoline - PCT/EP2008/059388

4-[(3-ethynyl-phenyl)amino]-6-(I-acetyl4piperidin-4-yloxy)-7-methoxy-quina

. @eclﬁér-m 1 -6-[2-(2.2-dimethyl-6-0x0- 4-yl)-

3 ethyr?yl pﬁlgrﬁ?/lfaenﬁg]a%lﬁggnetkyl(plpgrlllg% y 0%3) %nPn Og?y%q i)n
g&xﬂm@ - 1-[(S)-(tetrahydrofuran-2-yl)Ymethoxy]-quinazoline

- etL@ @Ehé/{&‘lkffﬁﬁﬂé{%ﬁ{éﬂ?%rﬁz%ﬁ&@ hanesUPRAM PRI Y NG £

oxy quinazoline -
WEBOHISOEFRIBY® -phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7(2-met

- tﬂ?’ &ﬁ%%ﬁﬂ%?%%ﬂ?l{%%ﬁbﬂ@ (:lh &é@ %ﬁ’&h«@ 'ﬁ%ethoxy-

-6-(1-isopropyloxycarbony eridin-4-yloxy)- methoxy guinazoline -
AUEERliER -4-fluoro-phenyl)amino]-6-(cis-4-methylamino-cyclohexan-I-ylo

optmﬂy RGOy WNAZQUREIE 290U 2] BB G TIRR2ORRIARP3RB opflnally
in thefarenmsibrhaBrasoiRAG BnfersPEbitsaaidNAdLAB By sabeiay-N-hydmqtes

theds AMAIRQ) XS N EXaRv IR et RN RAZOINEL éhdlably selected from
-ethynyl-phenyl)amino] -6-(piperi din-4-ylo S3/) -7-methox qumazollne -

among edyHprblesidsy Brdibremde Mtk @éfimsiaiﬁ AigirhxdympEALe,

h d%ﬁ}%}{a&%ﬁﬁ%ﬁlﬂ@% dronitrate, hydromaleate, hydroacetate, hydrocitrate,
4-[(3-ethynyl- pheny)amlno -6- {1 [{morpholln 4-yl)carbon I] -piperidin-4-ylo

hydgoiumarisen Brgefaiai IHEoA pE MG ERNALBAR pREHYB sPAR - 80¢ bydro-p-

tohidieisibBsdinethyl-morpholin-4- yl)carbonyl]-piperidin-4-yloxy)
-7-methoxy-quinazoline 10 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6- {
1-[(2-methyl-morpholin-4-yl)carbonyl]-

Thé)&’) HElnré ey }SEMH}@?‘W?Q! ounds selected from among bromocriptin,
-chloro-4-fluoro-phenyl)amino]-6 {1 (S,S) i} -0xa-5-aza- blcyc%o[z 2,1]
R

cabﬁ@@é}@@ywéa% ’Sﬂ]%‘?ﬁé&ﬂ?i‘ﬁﬁ*?f’o {Puridenamglidsuniarehmer], foxindol,
ropfdichqalasexdtf Wﬁ@mq};@m}a&ldm metRyiNr2eethenmtbyl-

15 amino carbony] piperidin-4-ylox } 7-methoxy-quinazoline
enantiomers, diastereomers thereof and op 10na11y in the form of the pharmacologically

acceptable acid addition salts, solvates or hydrates thereof, According to the invention
these acid addition salts are preferably selected from among the hydrochloride,
hydrobromide, hydriodide, hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate,

hydrooxalate, hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate.

H1-Antihistamines which may be used are preferably compounds selected from among
epinastine, cetirizine, azelastine, fexofenadine, levocabastine, loratadine, mizolastine,
ketotifen, emedastine, dimetindene, clemastine, bamipine, cexchlorpheniramine,
pheniramine, doxylamine, chlorophenoxamine, dimenhydrinate, diphenhydramine,
promethazine, ebastine, desioratidine and meclozine, optionally in the form of the
racemates, enantiomers, diastereomers thereof and optionally in the form of the
pharmacologically acceptable acid addition salts, solvates or hydrates thereof. According
to the invention these acid addition salts are preferably selected from among the

hydrochloride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
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4-[(3-chloro-4-fluoro-phenyl)amino]-6-(I-ethyl-piperidin-4-yloxy)-7-methoxy

wo8bRazaline - _ PCT/EP2008/059388
4-[(3-chloro-4-fluoro-phenyl)amino]-644-[(2-methoxyethyl)carbonyl]-piperi

hy Méﬂ%@%gﬁoﬁlﬁéhﬁﬁg &lﬁ'ﬂ?ﬁéoﬂ?&ggmleate hydroacetate, hydrocitrate,

3-chloro-4-fluoro-phenyl)amino
hydng ERpIEEGIArATRSH ety s ey dRbgzoate and hydro-p-
tohid gRuinazoline -

4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-methanesulphonyl-N-meth
yI amino)- cyclohexan- | -yloxy] -7-methoxy-quinazoline - 4-[ (3
E}‘iﬁa@eﬂﬁ%‘ﬂ}pg@mé)séﬁ@i%es substance formulations or substance mixtures

-[cis-4-(N-acetyl-N-methyl-amino)-cyclohexan- 25 1
use mwpt}@ﬁgﬂﬁgg GiriEeaRads. including, for example, inhalable macromolecules,

as cﬂs[ﬁ%&la'ﬂ{%ﬂ -flggrorphepybRii (]s%&r@ﬂéeé RetamMinRn YRR ARk ance

loxy)-7- methoxy-quinazoline - 4-[(3-chloro-4-tfluoro-phenyl)amino]
mm‘@nﬁﬁatﬁgt @G\F%hﬁ’aﬁ@ékﬂﬁ%ﬁﬁwmm treat respiratory complaints

amino)-cyclohexan-I-yloxy]-7-methoxy-quinazoline 30 -

4-[(3-chloro-4-fluoro-phenyl)amino]

In agdtiom<he ameeRRdr-coRE s ihe suns Phmepiallapithdsgiagves. the
tripfatis3-GRlorgré HuarerBhe i) SRR B iR INAK I RERN Ot dny163hRaB Ybrm of

]-N- methyl-amino }-cyclohexan-I -yloxy)-7-methoxy-quinazoline WO
the SaRRNGESP SRAROTEP 9D RIS eBisT sShereot, optionally mn the form of the

phéniE=blaciA Huasprane ardamded skat{ 2Redionethyl LrDyPHpEEIBOl At
l)- ethoxy]-7-[(S)-(tetrahydrofuran-2-yl)methoxy] -quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-ylo

Exadibies Besha it przatiieaBves are dihydroergotamine and ergotamine.
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-cyan-piperidin-4-yloxy)-7-methox
y- quinazoline optionally in the form of the racemates, enantiomers, -
diastereomers thereof and optionally in the form of the pharmacologically
acceptable acid addition salts, solvates or hydrates thereof. According to
the invention these acid addition salts are preferably selected from 10
among the hydrochloride, hydrobromide, hydriodide, hydrosulphate,
hydrophosphate,
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hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate,

wo Byslabghgoate and hydro-p- toluenesulphonate. 15 The dopaminepcrgpaoos/osesss

[y

L e = T . B L L

agonists used are preferably compauggs selected from among
bromocriptin, cabergoline, alpha-dihydroergocryptine, lisuride, pergolide,
pramipexol, roxindol, ropinirol, talipexol, tergurid and viozan, optionally in
the form of the racematestigirfdritdenensedisnstadimers thereof and
optionally in the form of the pharmacologically acceptable acid addition
salts, solvates or hydrates thereof. According to the invention 20 these
acid additigfVv8alts are preferably selected from among the hydrochloride,
hydrobrom{gﬁnmggdide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,
hydrocitraﬁé?ﬁydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,
hydrobenzs(?t,@@nd hydro-p-toluenesulphonate. 25 H1-Antihistamines
which may be used are preferably compounds selected from among
epinastineS¥stiE#ldazelastine, fexofenadine, levocabastine, loratadine,
mizolastingwkgtgiiien, emedastine, dimetindene, clemastine, bamipine,
cexchlorpheniramine, pheniramine, doxylamine, chlorophenoxamine,
dimenhydM¥AE 2eiAEHPERN e, promethazine, ebastine, desloratidine
and meclogjpe, optionally in the form of the 30 racemates, enantiomers,
diastereomers thereof and optionally in the form of the pharmacologically
acceptabld'$léfa! s88#®N salts, solvates or hydrates thereof. According to

10 the inventigh theseacis asdehfiep salts are preferably selected from among

the hydrochloride, hydrobromide, hydriodide, hydrosulphate,

! hydrophospfiate, WO 2009/013218 PCT/EP2008/059388 -22

12 hydromethapesulphenate, hydronitrate, hydromaleate, hydroacetate,

13

hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate,
hydrobenzSfARs"4RE FFdfo-p- toluenesulphonate. 5 The pharmaceutically

14 active subsgiapgessishistance formulations or substance mixtures used

may be any inhalable compounds, including, for example, inhalable

1S macromolédifsseBS(@sclosed in EP 1 003 478. Preferably, substances,
16 substance dgggpulations or substance mixtures that are used by inhalation

may be used to treat respiratory complaints
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10 In addition, the compounds may come from the groups of ergot alkaloid
derivatives, the triptans, the CGRP-inhibitors, the phosphodiesterase-V

WO Hahitqes s optionally in the form of the racemates, enantiomers or per/Ep2008/059388

diastereomers thereof, optionally in_the form of the pharmacologically
acceptable acid addition salts, the solvates and/or hydrates thereof. 15
Examples of ergot alkaloid derivatives are dihydroergotamine and
ergotamine. WO 2009/013218 Paigmt £20@87059388 -23 List of reference
numerals 1 cover 5 2 mouthpiece 3 plate 4 spindle 5 capsule holder 6
lower part 10 7 outer actuating member 8 pin 9 helical spring 10 inner

. actizhier meeimbeEnEPpdesd MmedieuRhbUESNY CRRSErecHRYRTEYh 14

closure element; Ia-guife arms(s) 16 recess 20 WO 2009/013218
PCT/EP2008/059388 -24 Patent Claims 1 Inhaler for inhaling powdered
medicaments from capsules, comprising 5 - a lower part (6)

- a plate (3) that can be latched to the lower part (6) , by means of which the
lower part (6) can be closed off, and a capsule holder (5) that can be lowered

into the lower part (6) for holding capsules,
- a mouthpiece (2) that can be latched to the plate (3),

- a cover (1) which covers the mouthpiece (2) in a closure position and
latches by means of a closure element (14), the lower part (6), the plate (3),
the mouthpiece (2) and the cover (1) being jointed to one another by a single
spindle (4), and

- an actuating member (7, 10) which can be set in motion from a resting
position and interacts with at least one pin (8, 11) in a pin holder, that can be

pushed into the capsule holder (3),

characterised in that the outer actuating member (7) is enlarged and is constructed
such that the pin holder is situated above the point of application of the force and

below the suspension of the push-button.

Inhaler according to Claim 1, characterised in that 10-25 Newtons, preferably 15-20
Newtons, have to be applied in order to perforate the capsuie by moving the outer

actuating member (7).

Inhaler according to Claim 1 or 2, characterised in that the actuating member (7,

10) is displaceably mounted on the plate (3) and/or on the capsule holder (5).
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a plate (3) that can be latched to the lower part (6) , by means of which
the lower part (6) can be closed off, and a capsule holder (5) that can be

woleweksg, jpto the lower part (6) for holding capsules, 10 a mouthpieggI@),zoosf059388

4.

10.

11

12.

that can be latched to the plate (3) ,.agepyer (1) which covers the

MOYIRRIECS (ki3 %Oé%ﬁnpf’SitiQPf%ﬂa}%?Q?&@Xﬂﬁﬁ%é’ﬁaﬁﬁgg rt%gmber (7,

element (14), the I6wer part (6), the plate (3), 15 the mouthpiece (2)°an
the E@vBrsprigelipgfipsinted to one another by a single spindle (4), and an
actuating member (7, 10) which can be set in motion from a resting
position and interacts with at least one pin (8, 11) in a pin holder, that can

be POHesneeridtaatie ekiBule RotRgitEycenarinietsetrinating thentsteris in two

aCtg%‘iiﬁQ MEMBSY {73009 AneLSLANRICIRdBUFhAhakig %i'?)p%rated by

holder is situated above the point of application of the force’and below the

susPENBISISTH 4Re AISROSTREMAEBD MARmRIET débolEmipnsTigkating member (10)
chagrgterisadiadiatilo-gndNawions LHRIRBAN AP0 NE NS, BRYEP member

be applied in order to perforate the capsule bY mowr_\%the outer actuating
mersipintedbeRYitcaena Lo aibths omipeldersavihdbsaisnddd ibithat -

the actuating member (7, 10) is displaceably mounted on the plate (3)
and/or on the m&%holderg). WO 2009/013218 PCT/EP2008/059388
-25 Ihglenpsp Floelairhereigrissdinthatdhe syter asipating members (7)

actyAlNGHMNERIBRIA and D d§ IRERBNFAGH pri iBhAleRAREOIING QLA 1ateral

1, characterised in that the actuating member is in two 5 parts, such that
it cOMSRYELTHRSuter actuating member (7) which is operated by the
patient and an inner actuating member (10), the inner actuating member
(10). being attached to the outer actuating member (7) and the inner

actdahAnIesRItiRG h ity e gaier kRt 4 1By thg tchincHsaRessmber (7)

the RIRSAB.ith Wpper side, a recess which is inclined so as to form a sliding surface for

the closure element (14) in the form of a sloping plane.

Inhaler according to Claim 1, characterised in that the piercing of the capsule is
carried out using one or more, preferably two, perpendicularly offset, paralle! pins
{8, 11) that are moved by the actuation of the outer actuating member (7) and

perforate the capsule.

Inhaler according to Claim 8, characterised in that the pin or pins (8, 11) are passed

through tubular pin passages .

Inhaler according to Claim 9, characterised in that the pin or pins (8, 11) are each

passed through a laterally mounted guide arm (15) .

Inhaler according to Claim 10, characterised in that the laterally mounted guide

arm or arms (15) hold the actuating member (7, 10) under tension.

Inhaler according to one or more of Claims 1 - 11, characterised in that a plastic

capsule is used .



10 6. Inhaler according to Claim 5, characterised in that the outer
actuating members (7) may be grooved and may preferably comprise an

woYbRes;and at least one lateral grooved surface. 7. Inhaler according#8rp2008/059388

13.

Claim 1, characterised in that the outegactuating member (7) 15 has, on
its upper side, a recess which is inclined so as to form a sliding surface for
the closure element (14) in the form of a sloping plane. 8. Inhaler
accOPime teTHRNg , hararterisByin thiatihaprerting ot thy dapalingjgpowdered
carradputising one or more, preferably two, perpendicularly offset,
parallel pins 20 (8, 11) that are moved by the actuation of the outer
actuating member (7) and perforate the capsule. 9. Inhaler according to
Claim 8, characterised in that the pin or pins (8, 11) are passed through
tubular pin passages. 25 10. Inhaler according to Claim 9, characterised in
that the pin or pins (8, 11) are each passed through a laterally mounted
guide arm (15) . 11. Inhaler according to Claim 10, characterised in that
the laterally mounted guide 30 arm or arms (15) hold the actuating
member (7, 10) under tension. 12. Inhaler according to one or more of
Claims | - 11, characterised in that a plastic capsule is used. WO
2009/013218 PCT/EP2008/059388 -26 13. Inhaler according to one or
more of Claims 1 - 12 for inhaling powdered medicaments. 5



