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WO 2007/110402 1 PCT/EP2007/052854 94346pct PACKAGING

WE RMULTI-DOSE POWDER INHALERS WITH ORMIEERy7/057854
DISCHARGING PROPERTIES 5 The invention relates to a package for
pharmaceutical compositions, mixtures or formulations for use in a

powder inhaler. Prior art Medical aerosol therapy intended for pulmonary
inhalation using nebulisers, metered-dose to aerosols or powder inhalers

plays an important part in the treatment of numerous lung diseases. In

Hhedfiptd of powder inhalers, single-dose and muIti dose devices are

knowggﬁg% m% Wﬁl EIUIEI e IUH?%HJ\&%%IISS wWITH

supply from WhICh (S SiYid ek ; ) R iidis
built-in metering unit, or pre metered packaged smgle doses WhICh are
either stored together in the device (e.g. in the form of packaged amounts
Thaolistensporertegiaequ dhatei foralyaimive wiesdceofopestoies gnintthresform
fg{—rﬁﬁpa%blﬁ?}og @x§1§’§b\%§ \Q/ger inhalers, in particular, the manner of
packaging in w |ch t pow ?ormulatlon Is present in the device is
crltlcal to the quality of the product and hence to its suitability for use by
n. Therefore, a chief objective of the packaging is to keep the
c’ﬁemlcal composition of the 25 atmosphere inside the packaging

M@dstdmenmgkd@rw}pmadﬁbfmsmmnmm&tmn@eg nighthigers, metered-dose
N E R

dimgasewhich the pharmaceutlcal composmon mixture or formulation has

to have per se, even if it is not 30 adequately protected by the packaging
("in-use stability") and the long-term stability, i.e. WO 2007/110402 2

IpdF/ EFded nosdesah i s eibEls doRiohasuls e gubtrdacs et forergnondge multi-

&%é%&ﬁ@mﬂgﬁwg&kﬁ(ﬁmﬂ@ ﬁﬁ%aceutical composition, mixture or formulation

either in the form of a powder supply from which the single dose is taken from a well by

means of a built-in metering unit, or pre-metered packaged single doses which are either
stored together in the device (e.g. in the form of packaged amounts in blisters) or are

placed individually in the device for use (e.g. in the form of capsules).

In multi-dose powder inhalers, in particular, the manner of packaging in which the powder
formulation is present in the device is critical to the quality of the product and hence to its

suitability for use by inhalation.

Therefore, a chief objective of the packaging is to keep the chemical composition of the
atmosphere inside the packaging constant, in order to prevent physical or chemical changes

to the pharmaceutical composition, mixture or formulation, or to stabilise them.

In this context a distinction is made between stability directed to the short term, which the
pharmaceutical composition, mixture or formuiation has to have per se, even if it is not

adequately protected by the packaging ("in-use stability") and the long-term stability, i.e.
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mixture or formulation is contained in the unopened package. It is also

Wé@ﬂéﬂ&gﬁ&he patient receives the cgrrect dose of the inh%lé%%e%g gg 1052854

5 inhaling. The term “fine particle dose" refers to
that reaches the patient's lungs. The fine particle dose is influenced by
the interactions of the micronised particles of active substance with one
another and also the interactions with the excipients. 10 It is also known
that particularly as a result of variations in the level of moisture in the

fiternial thaiPRAKaGH K- thesadval a6t enRm Mok e fhsensuehitaatthepiseion,
particle dose is_ significantly reduced. Such changes include the
IEABEATIRTETIRALRR IS EPHanRIRGE WARPEIEd RASBRfnination of water

from the inside of the package. 15 It is also necessary for a package to

have a shape and an opening pattern (i.e. the places in_the packagi .
(el IR Ao RBE BBt By B EEF PRt ) W Riagfenuiation on
i@Ra@pdimum air supply and hence optimum delivery of the pharmaceutical

composition, mixture or formulation. 20 Examples of multi-dose powder
inhalers are known in the art. They are known for example from EP 0 703

BROB I oTRP 9Ll OddcAlcidhiab disdeseRapevdeasithajet eandising he fine

a cup-shaped lower part and an equally cup-shaped lid. After.placing th
estREi s RinElsaaRe RIS HAESHARRHD &W&g%@@%ﬁ}%ﬁ%ﬁﬁb@&

wbighhis auahle {roma 1agting 2bepasitien andhengbeiaipraats with at
least one pin that can be pressed into the capsule holder. The capsule is
pierced by the pin or pins and the drug is released. Thus, for example,

P& 3R4%360ancthBRE3vhasaswthenidistlasaiohalartwivied] eOnfaistae in the

disc- shgped blister, pack comprising a number of well ranged in a .. .
BT POOThEREE BT SRBFRE A & dDSB B A b eLEnY Sl dose i
intantieddoridnakatiosuchhgmighs agude toseadafitmbhdtvaidastbyle package and

sealing film, for example. To deljver the medicament powder
also thg e limmation 0?1 WE)ater from tlile inside ote &1@ pac agg

It is also necessary for a package to have a shape and an opening pattern (i.e. the places in
the packaging which allow the blister to be opened by piercing or cutting) which enable an
optimum air supply and hence optimum delivery of the pharmaceutical composition,

mixture or formulation.

Examples of multi-dose powder inhalers are known in the art. They are known for example
from EP 0 703 800 B1 or EP 0 911 047 A1, which disclose a powder inhaler consisting of
a cup-shaped lower part and an equally cup-shaped lid. After placing the capsule in the
capsule holder, the patient can press an actuating member which is movable from a resting
position and thereby interacts with at least one pin that can be pressed into the capsule
holder. The capsule is pierced by the pin or pins and the drug is released. Thus, for
example, DE 3348370 and DE 3336486 further disclose inhalers which contain a disc-
shaped blister pack comprising a number of wells arranged in a circle. The individual
wells each contain a dose of a medicament powder intended for inhalation. The wells are
closed off on both sides by a sealing film, for example. To deliver the medicament powder

the cavity is opened. An air channel connects the opened well with the mouthpiece of the
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the cavity is opened. An air channel connects the opened well with the

\&Q&é‘@%@gﬁﬁhe WO 2007/110402 3 P§:T/EP2007/052854 %ﬁzﬁéh 1052854

examplée the inhaler of DE 3336486 will be described in more
detail. It comprises a housing in which there is a chamber (supply
chamber) comprising an air inlet and in which there is a disc-shaped
round blister with medicament pouches packed therein. The blister is
loosely connected to a rotatable round disc. Around the disc are formed 5

mm@mmmmmawn ganigel wit the sedisomantieouchbasbed én there detail. it
pouches and holes ar ted above and below on other. The

CRERSE RACUPaI LT Fae s LG (B CRAR R B s an ai nlt
alaangadsombal it eansopampaduel bfisnedidanenti tyryer ping iisseadbat therein.
the medicament |s released.,into the chamber and can be breathed in

TR BN R e i @%ffra&m&g%fhﬁqﬂ iatEntormed
nplication @edwpamt&mﬁliwmwmmqgﬂm@ the prgkaging and holes
of medlc ment pow s, a distinction

en the ar
ok Rg@ Bﬂ}ﬁet% 8}”{0‘%1}?/86‘3 f&e?ﬁg% ?§,%1aag§éq%l)fhe inhaler also
ehod peterisedidn i@@;&ﬂdgeﬁl sdirast ﬁ@ﬁfﬁ@p&ﬁlﬁlﬁ@@mbﬂﬂ@i&iﬁ{mw@tlpﬁrcxng it, so
prim c ay 15 tiona rround d by a second,
it At L s e e
neufbpiexampRracapsugiasaiddnflimgbie Iﬁh@;mmﬂbppr&ﬂamn andistS patent
com |S|n wells. The secondary packaging may be a blister, a pouch, a

P45 OFUIRBr container. The 20 secondary packaging generally totally
encloses the primary packaging. Secondary packaglng is used

g‘%gulaﬂ FSE%‘ n th rlmar¥ ’%erﬁlﬁg% %(é%s not \%crjle%a(lﬁ rée%/l%%gge between the
pﬁﬁmgl @@Wkg@m@th&m@:ﬂmdd@s}mkpgatgcﬁﬁ@ ;ﬂﬁrth@ @aukegmg)mahmcteﬁsed
'g‘ﬁ alsa the ntlre inrt1al bl%h g?m OQ from chemlc % E acka m ma
65 l§<5nt ft Fit AR S 3ngep8r|o S. "?Pie physica nge he ey
apsitielty hayuheud gEbcuiacp o anges padtiedti onight atfeoi dne @eh]dﬂm gf The
%Qlerr{gg? %gglgagl%%er&{; lge, BF géglrggie a capsule, a solid or flexible blister with wells or

a disc comprising wells.

The secondary packaging may be a blister, a pouch, a bag or other container. The
secondary packaging generally totally encloses the primary packaging. Secondary
packaging is used particularly when the primary packaging does not provide adequate

protection from moisture.

The primary packaging and optionally the secondary packaging have the task of protecting
the active substance and also the entire inhalable formulation from chemical or physical
change, so that it remains stable for long periods. The physical changes in question may
be, in particular, changes which might affect the delivery of the intended dose of fine

particles.

The choice of a suitable material for the packaging is determined by two factors. On the

one hand the material must be able to perform the protective function required. On the
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30 The choice of a suitable material for the packaging is determined by

twi tors. the one hand the material must be able to pelf
ik té%ﬁ?/ﬁ&%é% FeB07/052854

on required. On the WO 2007/110402 4
PCT/EP2007/052854 other hand the material must be such that the
packaging can be made into the form needed for use in the powder
inhaler and can perform the function expected of it. The problem
underlying the present invention is to optimise the shape of the packaging,

stbemRier g hatieindhe: Rackaging apscthefilk lexebohde into the form needed

harmaceutical composition, mixture or formulation, so as tq improve the
g%lRﬁér&? RaPOHAlTh RRTCAIL SRR PSERBR, 6 SR B FRAALRSAL This
problem is solved by a package according to claim 1. Advantageous
further features 10 are the subject-matter of the subsidiary claims.

BRdRd et aTCrrY BrEinm iy EnHBINRG 816 b 3RFAE Dippackaging,
BRG\eassSphiteRalahIR P@M@{ﬁg whichafe RRENISE R hgieshi@P omposition,
piercing pattern and fill level with a pharmaceutical composition, 15 .
FRiXtERS Br R AB s L IBBPHRSC HistR S FRn e T ARRABACP RS O,
relates 9 ppimisgshpackages as described above which allow improved
air flow and hence improved delivery of a pharmaceutical composition,
mixture or 20 formulation by virtue of the shape of their opening pattern in

ey RYERAPaltesn gnd sascdiklemelwith thepharmacewitabeous further features
composition, mixture or formulation. Preferably the packages consist of a

fEshG e apattes it SERSBI A BRERST strip. These different forms
(with the exception of the capsules) will hereinafter be referred to over all
as blisters. 25 The capsule generally consists of two parts, a capsule body

Hrsayipsion afdsduertisn cap), which fit telescopically inside one
FRetReke ovRYeH ke Rat Ganss e HartagisOfk R bilci ppretesabiBith are
use size 2-4 capsules, most preferably Sléﬁlj cgﬁs’éul 1ihe capsule

t

A D R T A R S dHL A L R e ompositon,

MIxture or formulation.

Detailed description of the invention

The invention relates to optimised packages as described above which allow improved air
tlow and hence improved delivery of a pharmaceutical composition, mixture or
formulation by virtue of the shape of their opening pattern in their piercing pattern and the
fill level with the pharmaceutical composition, mixture or formulation. Preferably the
packages consist of a capsule, a blister, a blister disc or a blister strip. These different

forms (with the exception of the capsules) will hereinafter be referred to over all as blisters.
The capsule generally consists of two parts, a capsule body (body) and a capsule cap
{(cap), which fit telescopically inside one another. However, multi-part capsules are also

known, It is preferable to use size 2-4 capsules, most preferably size 3 capsules.

The capsule material is non-digestible plastics or gelatine, particularly hard gelatine.
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WO 2007/110402 5 PCT/EP2007/052854 The blister disc may be for
exm a c%/qlnder like disc up to 5 mm high and up to 15 cm i

k¥9€ disc are depressions or holes (wells) formed PCT/EPZOOWOS%S“
perpendicularly to the plane of the disc. A disc of this kind may for
example be placed in an inhaler according to DE 3348370 or DE
3336486. An inhaler of this kind has a housing which contains the 5
disc-shaped round blister with medicament pouches packed therein. The

*fﬁéaéﬁ‘été%‘l{ﬁe SSSLURE BlanAIRin WG I~ ALARIe d S0 Hakl H?gﬁ MEp to 15 cm

one medicament’pouch, so that the medicament Is released into the

ehdimbeieans Sandiss bredeveeswotivroubpies (wollthSieesd 1o PRedsnapéydp the
?’&9%‘?@@& &Ccﬂr&'wo%ﬁ%%%ﬁ%ﬁﬁ?@om%ﬂkp it b P?Q&B%P&R'IMI%U Reording to

ndamentally determined by the poWwder inha h is to be used

Preferaiaig) mé)Eééﬁééﬁfg |émeam&©tp0§ﬁa@é@16r1“@ml lonisinhevBapeois the

r i r regs,f y
L B e ey e
eompiises A drara elarewhidnisistirg gsilaotHeshiopia speTplastias Gpemgnt pouch, so
IaASHRELS SRRARIRE PO AR RIS A 6B, ThE IR R BRPY
at least on one side, possible on two opposing sides. These openings are
BIE8BUISERIn the packaging ready for use, e.g. by means of a sealing foil
which is attached to the base element. 20 The package may consist of
standard commercial materials. Preferably, it consists of a plastics

Ahaakie wﬁbﬁmwcméimﬂmwgéawma&i@g Hhasbepg frothe well is
Amenghe neraan B/B?)%Fﬁe?lfﬁﬂa?e? &BicRQYRIWERES:, qué’fél%ﬁ[}zs'the

polyamides, pol |nyI chlorides, polyethylenes, polycarbonate, porgester

aei e HareRshapreher 25 abes phthashens o it edw e ekeeraew
e NRcaRIYNAGH Y- AIMOPILAaNARIS HGMoHR RESIREM NGB ssible.

mechanical tasks of the primary packaging. Also suitable are, for example,
natural substances such as gelatine or composite materials of plastics and

MRIBDLEYE AR HAMEWNUER first of all comprises a base element consisting of a
thermoplastic plastics and at least two wells separated from one another by a web. The
wells are open at least on one side, possible on two opposing sides. These openings are

closed off in the packaging ready for use, e.g. by means of a sealing foil which is attached

" to the base element.

The package may consist of standard commercial materials. Preferably, it consists of a
plastics material. Most preferably, the materials used as plastics selected from among the
thermoplastic polymers such as e.g. polystyrenes, polyolefins, polyamides, polyvinyl
chlorides, polyethylenes, polycarbonate, polyester, polypropylene, polyethylene
terephthalate or polyurcthane. These have the necessary rigidity or mobility to enable theni.

- to perform the mechanical tasks of the primary packaging. Also suitable are, for example,

natural substances such as gelatine or composite materials of plastics and metals, such as

aluminium.



10

15

20

25

30

30 WO 2007/110402 6 PCT/EP2007/052854 According to the invention it

IS not essential, though preferable, that all the walls of the well should
%@&gﬁﬁ lll%(game material. In a well, at least the wall that C?Bgé[ﬁgggg/%%scl
opening may be made of a different material from the other walls. 5

Further information regarding the composition or processing can be found

in the prior art, particularly EP599690, EP432438 or EP400460. The fill
level of the pharmaceutical composition, mixture or formulation in the

RaskaeGamORRtiIsRdsand wilkdenend emthe flewabiit: afithe walls of the

pharmaceutical comiagesition, 10 mixture or formulation. The term

vt bt rrndisted thesapiftp e pistivsteaticarchnpaliten, dasatpdt the
gpeﬁmmati%ﬁfwwf eRpiRAGIaRsRIMAte AL dhtiesalksthe flowability

c, is defined as follows: ffc =61/a~ 15 Here, 61 is the solidification
tension and 6, is the bulk strength. Normally the flowability is determined

i@ A ARehahRAHeNMERHRE PHAIDAGEH I CRMBASIIAN S TUHIGSIRE prior art,
formulations with 8§or to no flowability, the flowability accords with the

panoTHaY BP0, iFhid tier BRARE4ES are used which 20 are partly

filled, such that there is a free passage for air between at least one inlet
%genin and an outlet opening. For readily flowable pharmaceutical

HShe! For PRALAARIBF2h AR OPES 4B fEHHFES RS asE REAB Myhe Dpckage can
efbptiifitis SrRoQiIPackaarsSIVhIChRF Sonastly f the grarmbeaficalebnipasition,

there is a free passage of air between at least one inlet opening and an
BT o PEfBUsHMhich are completely filled so that an advantageous

faigRImamehabiineXhgieaive )il RrQFans FRR-RAGREaIBothpdation Casture or
the fill volume is determined by the shaie of th%gackagingaandfhere IS

HETRREHTBI A H ¥ 5B R ésig PRIERs IERaTbRas P BRI Ledtidgfined as

£amRaesitions, formulations or mixtures include all the inhalable

compounds, such as e.g. inhalable macromolecules, as disclosed in EP 1
Hos 478 5.

Here, o, is the solidification tension and o, is the bulk strength. Normally the flowability

is determined using a ring shear device.

For pharmaceutical compositions, mixtures or formulations with poor to no flowability, the
flowability accords with the following: 4 > ff, > 1. In this case, packages are used which
are partly filled, such that there is a free passage for air between at least one inlet opening
and an outlet opening. For readily flowable pharmaceutical compositions, formulations or
mixtures the formula for the flowability is 4 < ff; . In this case, packages which are partly
filled are used, such that there is a free passage of air between at least one inlet opening
and an outlet opening, or which are completely filled so that an advantageous (simple and
inexpensive) filling process can be used. In the latter case, the fill volume is determined by

the shape of the packaging and there is no need for any special metering process.

Examples of pharmaceutical compositions, formulations or mixtures include all the

inhalable compounds, such as e.g. inhalable macromolecules, as disclosed in EP 1 003 478.
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30 WO 2007/110402 7 PCT/EP2007/052854 The compounds listed
0 sed in the device according to the invention o ' 1454
SR U210

n. In the compounds mentioned below, W is a

pharmacologically active substance and is selected (for example) from
among the betamimetics, anticholinergics, corticosteroids,
PDE4-inhibitors, LTD4-antagonists, EGFR-inhibitors, 5 dopamine
agonists, Hl-antihistamines, PAF-antagonists and P13-kinase inhibitors.
Meresypmsavbiecarisiple sambinatidng afdMeviay headinpinetaino ersedh on their
in the device_ according %?gthe inventjon. Cambi \Eti ns of W mi‘?ht be, [or. i
BRAAPIB: ORPHEHGRs R BEErRRt S RBRREH IR S Sl ergic, e
g&ﬁﬂ@@ﬁ&&@iﬁe Bﬁﬁifijésmmqlfol?%ig;ﬂm)iﬁ@ﬁ afmbi Phobtagomstic0 - W

enqtes an anticholinergic, combined wjth a b jmetic, cortic id, ...

o TR EBRR b Camhibitors,

aeplaastesgithigorphingd Mdthnai ind BainhikiigbnEG RRdiRITHiesar ihAibders.
antagonist - W denotes a PDE4-inhibitor, combjned wijth . :
MSFRYFIH B L P SERGOTHOPSIer VN SRS B i e device
GEEDRINACWMER arvdatiod-ansaganisiodd\ef GUmsighnils fisadtasple:
betamjmetics are preferably compo ngs selected from amoné?riﬁ albute

- I
ArrOVGROIGh S BHBERETR AROMER YRt PO P S, I TDE

O
uterol,
fenpigmiloforupierahibRypprérEbaaifiganet, isoetharine, isoprenaline,

levosalbutamol, 20 mabuterol, meluadrine, metaproterenol, orciprenali

BRI BTGB R BTG SR R SN BTG RN, 7D
saligisitel, Buterendlitstipbontenel, derustakne, tiaramide, tolubuterol,

zinterol, CHF-1035, HOKU-8 1, KUL- 1248 -(4- ., . g

16 SRS AR SIS S BSR4
}- busipdydagazyl-sulphonamide 25 -
5-[2-(5.6-diethyl-indan-2-ylamino)-I-hydroxy-ethyll-8-hydroxy-1H-quiqolin- :
o S A DR N Sh RS by st

-amin@eleifRylin EGFR-inhibitor, combined with an LTD4-antagonist,

The compounds used as betamimetics are preferably compounds selected from among

albuterol, arformoterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol,

fenoterol, formoterol, hexoprenaiine, 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-ethyl}-8-hydroxy-1H-quinolin-2-one

- 4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulphonyl }ethyl]-amino } ethyl]-
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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2(3H)-benzothiazolone - o |
%g#gﬁ%ﬁ?ﬁ%‘jrOXyDhenyl)-2-[4-(1—ben§|mldazoIyI)-2-methylf)%-ji)}g¥%897052854

1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(I-benzimidazolyl)-2-
methyl- 30 2-butylaminolethanol WO 2007/110402 8 PCT/EP2007/052854

-1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-y|]-2-[3-(4-N,N-dimethylamin
opheyl-2hyet-2-prepraminbehetkagal 8-y1]-2-[3-(4-N,N-dimethylaminophenyl)-
1-[2H-5-hy roxy-B-?xo,-4H- ,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-
meth§i ST PromyRIBIatHERars - 8

1-[ 2By a3 Oxexd L, 4 D8R oxaziir S W12 Brdmbuitexueheny)methyl-2-
2-methyl- 2-propylamijno] ethanol -
1-[FLBYHRIRRS389b-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-methoxyphenyl)

1,242 tiazel-dal}r-2-meshird; huydaninel 8amod - 3 -(4-n-butyloxyphenyl)-2-methyl-
5-h droxy-8-(1-h?/d{loxy-2-isopropylaminobutyl)-zH-1,4-benzoxazin-3-(4H)
-on -pf@pyiammo ethanol

1-(4-goHne-B,elloys aridfuerometidpkeny B 2 1R Ay B/iarRe el phohyl)-1,2,4-

o e e e

4-pbenaxy-gceiate)ydsdxgimaisplopilutaminityl)-2H-1,4-benzoxazin-3-(4H)-one

gfEé%@%;ﬁﬁ%@%ﬁf?&%?&ﬁgﬁiﬁw?62-terz.-butylamino)ethanoz

aci @)-ﬁydrdgim@ﬂ{)? Lgthdaminpl-(ethdidkyhinaelhAloxsizintBydethylamino]-ethyl }-

8h{§ %}(}1 Z| aﬁ%ﬁ%{ 1214%0%% meéhg:]peh _enyl)-ethylam ino]-1-hydroxy-ethyl)-6

6- hﬁdﬂ?&wﬁy{& l{lydfﬁﬁmﬁﬂ{(zl-(l’mﬁmnyplhhﬁﬁyﬁfécé&dﬁp ethyhatiyiaraighmino]-

gt%g}%ify%'{]i?ﬁ% fé%@%}%ggﬁ) E)yl-phenyl)-l .1dimethyl-ethylamino]-

ethyjhvirekerz ¢l Lidlsazid-PqAephenoxy-acetic acid)-1,1-dimethyl-ethylamino]-
ethyl }-4H-benzo[1,4]oxazin-3-one

- 8-{2-[1,I-dimethyl-2-(2.4.6-trimethylphenyl)-ethylamino}- 1 -hydroxy-ethyl } -6-
hydroxy-4H-benzo[1,4]oxazin-3-one

- 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl}-1,1-dimethyl-ethylamino]-ethyl}-
4H-benzo[ 1,4Joxazin-3-one

- 6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1.1dimethyl-ethylamino]-ethyl}-
4H-benzof 1,4}oxazin-3-one

- 8-{2-[2-(4-ethyl-phenyl}-1,1 -dimethyi;ethylamino} 1-hydroxy-ethyl }-6-hydroxy-4H-
benzo[1,4]oxazin-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]oxazin-8-yl)-
ethylamino]-2-methyl-propyl }-phenoxy)-butyric acid '

- 8-{2-[2-(3.4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-hydroxy-
4H-benzo[1,4]Joxazin-3-one

- 1-(4-ethoxy-carbonylamino-3-cyano-3-fluorophenyl)-2-(tert-butylamino)ethanol
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,;g}{-ﬁggéﬁﬁoga{%?henyl)-l,1-dimethyl-eth)élamino]-l-hydroxy-et%l-,%%%%o 57854

oxazin-3-one 25 -
8-{2-[2-(4-ethoxy-phenyl)-1,I-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydr
oxy-4H- benzo[1,4]oxazin-3-one -
4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3.4-dihydro-2H-benzo[1,4]oxazin-8-
yl)- ethylamino]-2-methyl-propyl}-phenoxy)-butyric acid -

8-{2:Ry (BA-diluomgyphanyh-L ometurorthylpmingl-dHyysroxptud}6-h

ydroxy- 30 4H-benzo[l,4]Joxazin-3-one -
1-(#A S einears b AmaY 9 ho-5-fluorophenyl)-2-(tert-butylamino)eth

anoNWOnR8R4AL- 50402 8B4 TZER 200954854y -2-phenyl-ethylamino)-phenyl]-
2-hydroxy-5-(1-h drox;g—Z-{Z- 4-(2-hydroxy-2-phenyl-ethylamino)-phenyl]-
ethﬁ%ﬁﬁﬁ’&“}%ﬁ%ﬁﬁb@ SRR [2-hy droxy-5-(1-hydroxy-2-

{2-[4-frydyoxyi2tRheny-ethylprigedpheyliphenyl-3-ylamino)-phenyl]-
ethylamino}-ethyl -ﬁgj)]/n{yl]-f_ormamide 5-

8-h§HrINEYL =R AWPARE B oxy-biphenyl-3-ylamino)-phenyl]
ethglarmmexl -ty iiddxgiineliph2netts famino-hexylamino)-ethyl]-1H-quinolin-2-one
oo o G e eiiamng oy aminok et RS .
5-[&@#Hﬁe(ﬁymml@mﬁﬂmm&pmwy)@henylamino]-phenyl}-ethyl

amino)-1- roxy-ethyl]-8-hydroxy-1 H-guinolin-2-one 10 - :
A RS TR RGO e RS g ox)-
Yoty ybighphanyl-urea - |

O A S e G G
3-(‘rjar-hydanyphddohydroxy-3-hydroxymethyl-phenyl)-ethylamino]-hex

yloxy}- 1 tyD)-benzy|sylphgnamide - )
o G MR s R A SRR ey minaihesy1on -
tylokylypregyd)leennyisatpbonamide

- 3-(3-{7-[2-hydroxy-2-(4-hydroxy-3-hydrox ymethyl-phenyl}-ethylamino |-heptyloxy}-

. propyl)-benzylsulphonamide
- 4-(2-{6-[4-(3-cyclopentanesulphonyl-phenyl)-butoxy]-hexylamino}-1-hydroxy-ethyl)-
2-hydroxymethyl-phenol
- N-Adamantan-2-yl-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylamino}-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.
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4-(2-{6-[4-(3-cyclopentanesulphonyl-phenyl)-butoxy]-hexylamino}-1-hydro
%be%hﬂ)llﬁf-léQﬁd%roxg/methyl-phpenoly20p- 10y) Y] y PC”}/EPZYOO'J/()528S4
N-Adamantan-2-yl-2-(3-{2-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phen

yl)- ethylamino]-propy! } -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

ﬂ(@'%%E?&]aﬁn%}g{@&séfgggie&i%mmgdﬁm Qa&aelﬂf@&ﬁiamfﬁ& Shtropium

the betamimetics are preférably sélected from among the hydrochloride,

s)dramebribly, thy dvioaide sy arosapharsaligditsserebphebromide salt, flutropium
mt%%?érmg%%8&%@5@»{%&{%@%@%%%1m@r&%ﬁﬁtﬁ;@an,

nydrocitrate, hydrofumarate, hydrotartyate, hydroxalate, hydrosuccinate, '
gyapobanratesaliel pyadeeeplrdhechresushimiatsosoumerlpareiarhbzhgchloride

5@4&%@%@% %5@%&%%9@@%5@&&%8&% 8 LRI BRMmacologically active
compounds selected from among the tiotropium salts, preferably the ‘
broshidensalt/\oxmopiie SRRycprersienstd saoramidieisedblf geregginhe chloride,
ﬁ%ﬁid%f%%ﬁﬁpbéﬁgr%Q@Eﬂg%ﬁﬂ& M@ﬁ%@%ﬁ@&ﬁe%ﬁ%@%%@b59@@2-5@(% citrate,

salt, glycopyrronium salts, preferably the bromide salt, trospium sa{ts, ‘
frafspsbl{pttete tartiebsuaninpbndreninele prthddbovesIinbanaise ilasipaide,

saions ataiiie RipRRacAlogicRUN ARINE. CRPSIHRRR AR AURNS dhee ferred as

above-mentioned salts may preferably contain the chloride, bromide,
rodrie-ianphSttalb mssphttepbioridrssisnudsteiadidssendhaiedancsulphonates are
t@gpdrg; @.rflnarate, tartrate, oxalate, succinate, benzoate or
p-toluenesulphonate, while chloride, bromide, iodide, sulphate,
methanesulphonate or p-toluenesulphonate are preferred as 10
epmasronrsQhalifeealisthe chiqideshromiges iedides,2fdmula AC-1
methanesulphonates are particularly preferred. Other preferred
anticholinergics are selected from among the salts of fonnula AC-i ON\ O

0
O L
0 0
o
X HO—— ]
— s
S5

AC-1

wherein X - denotes an anion with a single negative charge, preferably an anion selected
from among the fluoride, chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, tartrate, oxalate, succinate,
benzoate and p-toluenesulphonate, preferably 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
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1>

X' 15 A C-i wherein X - denotes an anion with a single negative charge,

referably an anion selected from among the fluoride, chloride, bromide
%@&Q, gg b@fg@ phosphate, methanesu?phonate nitrate, maPé%\TéEpzom/ 052854
acetate, citrate, fumarate, tartrate, oxalate, succinate, 20 benzoate and
p-toluenesulphonate, preferably 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, optlonally in the f m of the racemates, enantlomers
or hydrates thereof. | '
combinations which ' Ot
2007/110402 11 PCT/EP2007/052854 N
wherein X may have the above-rientioned . Other preferred
anticholinergics are selected from the sal forn@ula AC-250H/N,R
X_AC-2 wherein R denotes either meth ethyl and w éereln X - may
have the above-mentioned meanings. In an alternativéh&hiBBdiment the
compound of formula AC-2 may also be 10 present in the form of the free

base AC-2-base. /
wherein X - may have the above-mentioned meanings. Other preferred anticholinergics

/SAClen

are selected from the salts of formula AC-2

el
Sas

AC-2

wherein R denotes either methyl or ethyl and wherein X - may have the above-mentioned
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.

AC-2-base

Other specified compounds are:

- tropenol 2,2~diphenylpr0pi(;nate methobromide,

- scopine 2,2-diphenylpropionate methobromide,

- scopine 2-fluoro-2,2-diphenylacetate methobromide,

- tropenol 2-fluoro-2,2-diphenylacetate methobromide;
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OH NI AC-2-base Other specified compounds are: 15 - tropenol

AR Scopine 2-fuoro.2.2-cigbenylacetate methom om0 052854 -

tropenol 2-fluoro-2,2-diphenylacetate methobromide; WO 2007/110402 12
PCT/EP2007/052854 - tropenol 3,3',4,4'-tetrafluorobenzilate
methobromide, - scopine 3,3',4,4'-tetrafluorobenzilate methobromide, -
tropenol 4,4'-difluorobenzilate methobromide, - scopine

4,4'-diffusyabanzieteymethahanyeesiihe Heprnebdidcdifluorobenzilate
methobromide, - scopine 3,3'- difluorobenzilate methobromide; - tropenol

9-hydré%gRIRforend-4dsHBBRgreReRrHAtD BIeBREMIS penol

O-fluorgriiygiene - Gahaxyiaiamethennidade scopine
9-hydroxy-fluorene-9- carboxylate methobromide; 10 - scopine

o-fluordfare Adt AiBRAsERHE I SIRBBREARHES - tropenol
9-meth&bywﬁm@r%ﬂa@w@t@@@mﬁ%m, - scopine
9-methyl-fluorene-9- carboxylate methobromide; - cyclopropyltropine
benzilate*RiBhdBrotHier RS o BYHPSBRYE395: diphenylpropionate
methokreraite olpydaucloprorropiam SxhideaxyKapitene:9-carboxylate

methoBFORTIBL- BT HEHE TS SERTLHG ERHERE G carboryiate
methokemides-hrseiopiommtapine Sbaysiawmnikinsenreddearboxylate
[nethogzggliir?eeé-ﬂuoro~ﬂu0rene—9- carboxylate methobromide;

- tropenol Q—methyl-ﬂuorene-Q- carboxylate methobromide;

- scopine 9-methyl-fluorene-9- carboxylate methobromide;

- cyclopropyltropine benzilate methobromide;

- cyclopropyltropine 2,2-diphenylpropionate methobromide;

- cyclopropyltropine 9-hydroxy-xanthene-9-carboxylate methobromide;
- cyclopropyltropine 9-methyl-fluorene-9-carboxylate methobromide,

- cyclopropyltropine 9-methyl-xanthene-9-carboxylate methobromide;
- cyclopropyltropine 9-hydroxy-fluorene-9-carboxylate methobromide;
- cyclopropyltropine methyl 4,4'-difluorobenzilate methobromide.

- tropenol 9-hydroxy-xanthene-9-carboxylate methobromide;

- scopine 9-hydroxy-xanthene-9-carboxylate methobromide;

- tropenol 9-methyl-xanthene-9-carboxylate -methobromide;

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

- tropenol 9-ethyl-xanthene-9-carboxylate methobromide;,

- tropenol 9—diﬂuoromethyi-xanthene-9-carboxylate methobromide;

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

The above-mentioned compounds may also be used as salts within the scope of the present

invention, wherein instead of the methobromide the salts metho-X are used, wherein X

may have the meanings given hereinbefore for X'.
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- cyclopropyltropine methyl 4,4'-difluorobenzilate methobromide. 20 -
tropenol 9-hydroxy-xanthene-9-carboxylate methobromide; - scopi

‘@]Fi%q %}-@%ene@-carboxylate methlolbromide; - tropenol PCTQE%%OOWOSESSJ’
9-methyl-xanthene-9-carboxylate -methobromide; - scopine
9-methyl-xanthene-9-carboxylate -methobromide; - tropenol
9-ethyl-xanthene-9-carboxylate methobromide; 25 - tropenol
9-difluoromethyl-xanthene-9-carboxylate methobromide; - scopine

huspssmetiylxanheaenlaarhviaissnedbebremife ok 8nong beclomethasone,

above-mentioned compounds may also be used as salts within the scope

betarechieseant bdsansls, WHEres T stelsaraidredaitarrosromremseh e

Betagnt) afigHsaceV iR RN SA0RBYAave ieIRaaHBIS &¥eR lone, prednisone,
hereinbefore for X. WO 2007/110402 13 PCT/EP2007/052854 As

s diimcisqireeRbl 10t &J%ééﬁn‘é@'@élé’é@ed from among
LRl MRIARIAG: @atﬁmﬁ%am@-m@ﬁﬁemgnﬁwﬁ@qth?@ﬂsﬁpn@%aemym-
u

deflazacort, dexamethasone, etiprednol, flunisolide, fluticasone,

ressipBh- hbriebssbirsaidBie#®dne, prednisone, rofleponide,

Ui enBlone AR 06RALs NS A0 R0 A1k Aird):TLBHRIBOUYb -1 7
,9-di Iuoro-l?-cg( -furanylc;arbonyljoxy -11-hydroxy-16-methyl-3-

BrvanalostRadmH et rieearbbifiationate,

(S)¢GaRXRLRYROY I Q-SRI BS YRS s driaeroxs s 16- ety 35 8x0-

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

6a, Gataifietbyte 1 (PropdroxparBd)mstipiasrd-Hraicae 1§ 8-ggboxylate
% Eﬁ%ﬁéﬁ%‘/@%?e?%n@ggﬁ%&%%&'%‘?ﬁ?o%"f’éﬂs’éi%&@&i%@ﬁ?éméé/ﬁﬁ?d

tiona e racemates, enantiomers or diastereomers

tirtieuilarid thpfiomaly thethtfomd detivetiaissbmaodetivanlesianardon bvdrates
ﬁ?%}’e%tﬁ Séﬁ’%’(@e@ﬁ%@{g §’§t§?&§ ?I{Cﬁiﬁ%s reg I@f@&%%é‘i’o%ﬁ&pégﬁs' Y wﬁ%ﬁves, hydrates

referenc any salts or derivatives, hydrates or solvates thereof which
miapleniss. thoranipiicbimas sk sBinames ddrvatinde wil thend sletiwpsivies of the

R0 AIEIL MRS sallE SHED ARAU RPTRIG BN HPassiimsalts,

sulphobenzoates, phosphates, isonicotinates, acetates, dichloroacetates, propionates,

dihydrogen phosphates, palmitates, pivalates or furoates.

PDE4-inhibitors which may be used are preferably compounds selected from among

enprofyllin, theophyllin, roflumilast, ariflo (cilomilast), tofimilast, pumafentrin, lirimilast,

arofyllin, atizoram, D-4418, Bay-198004, BY343, CP-325.366, D-4396 (Sch-351591),

AWD-12-281 (GW-842470), NCS-613, CDP-840, D-4418, PD-168787, T-440, T-2585,

V-11294A, C1-1018, CDC-801, CDC-3052, D-22888, YM-58997, Z-15370 and

- N-(3,5-dichloro-1-oxo-pyridin-4-yl)-4-difluoromethoxy-3- |
cyclopropylmethoxybenzamide

- (“)p-[(4aR*,106S*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzo[s][1,6]naphthyridin-6-y1}-N,N-diisopropylbenzamide

- (R)~(+)-1-(4-bromobenzyl)-4-[(3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone

- 3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'"-[N-2-cyano-S-methyl-
isothioureido]benzyl)-2-pyrrolidone

- cis[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-1-carboxylic acid]
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sulphobenzoates, phosphates, isonicotinates, acetates, dichloroacetates,

propionates, dihydrogen phosphates, palmitates, pivalates or furoates.
F}Béi-(?ﬂﬂ’fﬂ)?t%‘}g%mich may be used are pfeferably compoundsP§ETEEHE#07/052854

from among 20 enprofyllin, theophyllin, roflumilast, ariflo (cilomilast),
tofimilast, pumafentrin, lirimilast, arofyllin, atizoram, D-4418, Bay-198004,
BY343, CP-325.366, D-4396 (Sch-351591), AWD-12-281 (GW-842470),
NCS-613, CDP-840, D-4418, PD-168787, T-440, T-2585, V-1 1294A,
C1- 3048 GRABAL CPG3052. DR S8R Y8997 niiS370.40d
N-(3,5-dich|orof§§o-p%i3in-i-ylc)l?zggjl?ll}%,romefﬁo y-g-lz%%omme ORY
cyclBpFBNEeReksBdneBmide -

()P-H4aRy AR %wﬁh&_xéh%ﬁg.&fa%gsmx%@-8-@e%ggcgya%am-;-ou
meth%)l) enzo[s] [ 1,6]naphthyridin-6-y1]-N,N-diisopropylbenzamide -

(R)-(B)-Lrp rf@eﬁ%ﬂﬂ{@é%ycﬂamﬂ:ymmen@mm@mn@wémwmme
idons). . F-4matana Y Al BRIl N INA YR RRG P e

30 isothioureido]benzyl)-2-pyrrolidone - -
cis[£-6yslapsyd-2 ey bl ridthdryp b ayciohd@Ene-dlehthbutizolo[4.3-
C acj %{@%007/110402 14 PCT/EP2007/052854 -

2-ca|%lomethox -4-cyano-4-(3-cyelopropylmethoxy-4-difluoromethoxy-
pheﬂsﬂ)’&méﬁ@iégﬁlﬂgh‘édm-? -ethyl-3-(fert-butyl)-9H-pyrazolof3.4-c}-1,2,4-triazolo[4.3-
cis[ﬁjgyggfﬁe-(&cyclopropylmethoxy-4-dif|uoromethoxyphenyI)cycIohexan-I

-0i], - (R)-(+)-ethyl [4-(3

éﬂ&&%@%&@%&% RYBPRIAGIByeRENitim Bylictetiejtarsetates Siereof and
ekt déemurianae MoKy ARy RRE IR Tl N A IS NRIAEE Lo the

te -
gﬁ‘{&?ﬁﬁ?&ﬁ’fwﬁﬂi@m%ﬁ@étm@% leriji-IMepiirazio [Rid-oiditRd salts of the
@M[ﬁ]ﬁfbﬂlﬂyré?égﬁe‘ferabl selected from among the h drochl[ riﬁ!e ]hidéoj?romide,

-cyclopentyl-5,6-dihydro-7-eth I-3-(tert-butyl)-%H-p razolo%. -6]-1,2, -tri
fl¥6yﬂ§[ﬂl.§€-» Q]Wﬁé‘iﬁ@i@aé}ﬂ‘i’é?@ﬁ@ﬁnh% Yodrooicthencsedphatets, hydronitrate,

BOGRHQMALS, OF diasteraemeBdbgraef @ '@oﬁ%%@é{%%ﬁﬁi&%, q}}(li]r%xalate,
harmacologically acceptable acid addition salts théreof, the
ﬁydrosuccina e, hydrobenzoate and hydro-p-toluenesulphonate.

The LTD4-antagonists used are preferably compounds selected from among montelukast,

pranlukast, zafirlukast, MCC-847 (ZD-3523), MN-001, MEN-91507 (LM-1507), VUF-

5078, VUF-K-8707, 1.-733321 and

- 1-(((R)-(3~(2-(6_,7~diﬂuoro-2-quinolinyl)ethenyl)phenyl)-S-(2-(2- hydroxy-2-
propyl)phenyl)thioymethylcyclopropane-acetic acid,

- 1-(((1(R)-3 (3-(2-(2,3-dichlorothienof3,2-blpyridin-5-yI)-(E)-ethenyl)phenyl)-3-(2-(1-
hydroxy-1 -methylethyl)phenyl)propyl)thio)methyl)cyclopropancacetic acid

- [2-[{2-(4—tert-buty1-2—thiazolyl)—5—’oenzoﬁlranyl]oxymethyl]phenyl]acetic acid

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

optionally in the form of the pharmacologically acceptable acid addition salts, solvates

and/or hydrates thereof. According to the invention these acid addition salts are preferably

selected from among the hydrochloride, hydrobromide, hydroiodide, hydrosulphate,

hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,

hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate
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solvates and/or hydrates thereof. According to the invention the acid
addition salts of the PDE4 inhibitors are preferably selected from amon
W@W@%H’%H%Ie, hydrobromide, hydric} ide, hydrosulphate, PCT/EP2007/052854
hydrophosphate, hydromethanesulphonate, hydronitrate, 15
hydromaleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate,
hydroxalate, hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate. The LTD4-antagonists used are preferably
wods selscied fromamepg moptelukast. Lraniukast zafylukastonists may

MCC-847 (ZD-3523), MN-001, MEN-91507 (LM-1507), VUF- 20 5078,
Q,{m'pqz(ﬂmpapabggg@fpm@g are meant, for example: alkali metal salts, such as for
Lebi iR bnikd o RSB QUG IO iR (R tRoNs 2-
propyl)phenyl)thio)methylcyelopropane-acetic acid, - _
rborliryss (Sepieptime i Hiestiothve RETBLONBIER iy B o Phesplaic) pabayes,
ﬁf\@l’&(ﬂs’s‘. or furoates, ) o

ydroxy-I-methylethyl)phenyl)propyl)thio)methyl)cyclopropaneaeetic acid
25 - [2-[[2-(4-tert-butyl-2-thiazolyl)-5 -benzofuranylloxym ethyl]phenyl]
E@?—ﬁ%i@@'@ﬂ%w&&% f&’é’é’ﬁ Qxfetgfefé%ﬁwg&ﬁ}ﬁm%@féd%om among

diastereomers thereof and optionally in the form of the pharmacologically

eRtus prabldragieraaahiohBAECEoVate ICB el dvdy drates thereof.

ACQQ{@D&@HJ@_Hﬁ@ﬁﬁﬁ&%ﬁiﬁﬁﬂ%ma{?g-iERB@ﬂEﬁ@@ﬁfgfgf?&b’—buten-1—yi]-
selected from among the ~

: hydrochloride, hydrobromide, hydroiodide,
hy&%&%h&@cwwmé@@hamp%mmnethanesu|phonate,

hydignitraie, hyd ydinacetate.CQydraeiiaiEmvsrofumasaiaien-1-y1]-

hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate WO
200MNDABEIGPEPHIPSHO7%9I882°1HKd hydro-p-toluenesulphonate.

- By 39\(5-enidR 1y aiyee I sihd R4 RGBS FHRYa ARIADARY DO buten-1-

capable of forming are meant, for example: alkali metal salts, such as for
exarNBIEIBBHitTeySIOpEREERAR SEITE uiIRARB earth metal salts,

sulpheReNZAAES,1-RRRTRRAIRS- SORIGRIINBIRTiIRSSIH IS S RIOPIRREIES y1Jamino } - 7-

dihydrogen phosphates, palmitates, 5 pivalates or furoates.
EGErElpsmidrs il De used are preferably compounds selected

from_ ARG 6 AN HERSZHMARE ABXERGE.MARIGR62 ABebholin-4-y1)-1-
oxo-2-buten-1-yl]lamino }-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-y1)-1-
oxo-2-buten-1-ylJamino}-7-[(S)-(tetrahydro furan-3-yl)oxy]-quinazoline '

- 4-[(3-chloro-4-fluoro-phenyl}amino]-6- {[4-((R)-2-methoxymethyl-6-0x0-morpholin-4-
yl)-1-0x0-2-buten-1-ylJamino } - 7-cyclopropylmethox y-quinazoline

- 4-[(3-chloro-4-fluoro-phenyh)amino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-y1)-
ethoxy]-7-methoxy-quinazoline

~  4-[(3-chloro-4-fluorophenyl)amino]-6-( {4-] N-(2-methoxy-ethyl )-N-methyl-amino}-1-
oxo-2-buten-1-yl}amino)-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chloro-4-fluorophenyl)amino]-6- {[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-cyclopentyloxy-quinazoline

- 4-[(R)-(1-phenyl-ethyl)amino]-6- {[4-(N,N-bis-(2-methoxy-ethyl}-amino)-1-0x0-2-

buten-1-yllamino}-7-cyclopropylmethoxy-quinazoline
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([if:éocz:gh ro- 4 quorophenyI)amlno] -6-{[4- gmorpholln -4-yl)-1- og&}gﬁtﬁbg%szgﬁ

cyclopropylmethoxy qumazollne -
4-[(3- chloro 4 -fluorophenyl)amino]-6-{[4-(N,N-diethylamino)-1-oxo-2-buten
-l-yl]- amino}-7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-bute
n-l yl Jamino } -7-cyclopropylmethoxy-quinazoline 15

A- [(z%@d{l) Pi"-lﬁﬁéﬁ'ﬁfBbﬂmﬂﬂﬁﬂrﬁé{-ﬂz(mfﬂh@m%w)eﬂx%weﬂ&&ﬂeﬁrﬂmﬂ@nbxo 2-

cycIoPenty oxy-quinazoline -

4 [@@ﬁ‘rdré’ JIBRY pRERSDERNBEB AR A By I-2-0x0-morpholin-4-
y|) ‘[ (2 PREeN bﬂl@}&'ﬁ%h]z@{/ WQQMBQMWW&&% amino]-1-0x0-2-

oro -4- quoro Zhenyl aminol-

{[4 Ht@)né Tﬁ]éfﬁ?]n?-) &WBHSHBYW\&'CW)[ pnazoline
oxadRuieophaimainl{iS)-beramcelumyandgunezinglanin

4-[(3-chloro-4-fluoro-phenyl)amino]- )-2-methoxymethyl-6-oxo-mor
ph&T-2-§Her-dsd Z&TBB’[% I‘%H]%?ﬂ?ﬁ?@]y ng 5§r8b’3ﬂ?ﬁ8ﬁ§ﬁxy -quinazoline

= 4-[(3-chloro-4-fluoro hcnyl)ammo] -6- {[4-(N,N-dimethylamino)- 1 -oxo0-2-buten-1-
4-[(3-chloro-4-fluoro- p %&)amlno -6-[2-((S)-6-methyl-2-0xo-morpholin-4-

yl)- yél?‘?@%ﬂh’?rﬁgﬂ)jé?{y YekabsaRe Hdoxy)-quinazoline
4-(@reblonnsf-iaterhenserinal odd AN Araetheteryby N-orotbyhacn-1-

mmo} 1- oxo-2-buten-1-yl}amino)-7- c%/fclo ropylmethoxy-quinazoline -

4-[(BIemBIR 2 AL SR A R A RRREAAREHT lamino)-1-oxo-2-but

en hxﬂmmhh%m&%mmﬂwpﬂqm A(2-methoxy-ethyl)-N-methyl-amino]-1-

4-[(R)-(I- phenyl ethyl)amlno] -6- 2-methoxy-ethyl)-amino)-1-ox

0-2050 B bR e /e M w&%lllr’i’gzolme WO J

20%{@%&%&%&5@%@93{1@&3%4{ [4-(N-cyclopropyl-N-methyl-amino)-1-oxo0-2-
4-[(R)-(1-phenyl-ethyl)amino]-6-({4-[N-(2-methoxy-ethyl)-N-ethyl-amino]-1-

oxd29ehe aanérﬁl%s %Wé’gﬁ%ﬁkﬂﬂ%ﬂﬁ% -quinazoline -

4-{R)¢b1cphesvi-atluyd preing]atiéi - @mmomethylmﬂnpuhykmmqen-z-

- 0X391 gm?r;'lot}erl/ 1(%() (tetréggzirgf%gll)og 3915% eot;]j?f( u gal,go r%me

- 4-[(3-chloro-4-fluorophenyl)amino}-6- {[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yl]amino }-7-[(S)-(tetrahydrofuran-2-yl)methoxy}-quinazoline

- 4-[(3-ethynyl-phenyl)amino]-6.7-bis-(2-methoxy-ethoxy)-quinazoline
4-[(3-chioro-4-fluorophenyl)amino]-7-{3-(morpholin-4-yl)-propyloxy}-6-[ (vinyl-
carbonyl)amino}-quinazoline

- 4-[(R)-(1-phenyl-ethyl)amino]}-6-(4-hydroxy-phenyl}-7H-pyrrolo[2,3-d]pyrimidine

- 3-cyan0-4-[(3-chloro~4wﬂuor0phenyl)amino] -6-{[4-(N,N-dimethylamino)-1-0x0-2-
buten-1-yl]amino }-7-ethoxy-quinoline
4-{[3-chloro-4-(3-fluoro-benzyloxy)-phenylJamino }-6-(5- {[(2-methanesulphony!-
ethyl)amino]methyl} -furan-2-yl)quinazoline

- 4-[(R)—( 1-phenyl-ethyl)amino}-6- {[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-0x0-2-
buten-1-yljamino}-7-methoxy-quinazoline

- 4-{(3-chloro-4-fluorophenyl)amino]-6- {[4-(morpholin-4-yl)-1-oxo-2-buten-1-y1]-
amino }-7-{ (tetrahydrofuran-2-ylmethoxyl-quinazoline
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EI(, )O&l7 O@i&ethyl)ammo] -6-({4-[N-(t t;ahydropyran -4-yl)- IO\FE]F}EPIEW}OSZS 54

uten-l-yl}amino)-7- cyelopropylmethoxy quinazoline -
4-[(3- ehloro 4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-but
en-l yllamino }-7-((R)-tetrahydrofuran-3-yloxy)-quinazoline -
4-[(3-ehloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-but
en-I- 10 yllJamino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline -
4- [(&-[cghtonbaé}fmmm)ammabpﬁ({ﬁfmawra@mwwﬁbw MhAApHINIr@1-1-0x0-

AT B R R SRS T

-OX@-E(SM@ﬂ%ﬂﬂﬁ?l}@rﬁﬂ%{{Pre(fﬁﬁ%@tﬁbﬂ&l@hﬁarﬂcﬁpholm 4-yl)-1-0x0-2-
-chloro-4- quor%phen l)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-but

en- - y‘ﬁh% I}m’?o[ H%rofuran 2-yl)methoxy]-quinazoline -

4- [(3{@165%14?@6(@@&%&?9@73&@@1@ 426k N-dimethylanaine)rbpkerarau)-
en-l- ylla - S) etrahydrofuran-2-yl)methoxy]-quinazoline -
4- [@M%ﬁ ﬁﬁ)z]o % bis-(2-methoxy-ethoxy)-quinazoline 20 -

4 [(%Bﬂelﬁm-fmﬂt@pmmﬁﬂmmeio? -(3rtroprplactiséylg-prepyiersto6 - (Hin)-

(%%r borl)l?éi{@ ﬁ%@é&rﬁzo ?él(ﬁ YRR ARZNN 1 Tolo[2,3-d]pyri

m|d4r-'{¢3-chlor0~4 -fluoro-phenyl)amino]-7 2 (2 2-dimethyl-6-oxo-morpholin-4-yl)-

ng( ¢ ]@%ﬁg&% % 6}2 4- lgazo HCllllmethylammo) 1-0

4 {[@{Q&loh@ﬁb-(@-ﬂmf@qh&nyhmmdﬁquam@}) o-morpholin-4-y1)-piperidin-1-yi]-

-6- Qh{i&z neth %}s&l Iqlc;‘lr;%IohentebyI)am|no] methyl } -furan-2-yl)quinazoline

4-[(R)¢bLepleoyd-aitiyr) ashimg]yGriide(HBof 6-(teethybi2iox geanbsphighni perydik4- ylox y]-
bf ten I- ILammoé? methoxy-quinazoline -
Oémﬁ Or04< uorophenyl)amlno] 6-{[4-(morpholin-4-yl)-1-oxo-2-buten-I-y

4] 30- &ﬁ}w’iﬂc}re74[@ﬁetmj'-\yﬂenm}mrﬁe%)maﬁm;@%qummmhewb@1 -yloxy)-7-

2007/%1%0('3){4(_)2u%n7azP?T/EP2007/052854

- 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(trans-4-methanesulphonylamino-cyclohexan-
1-yloxy)-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7-methoxy-
quinazoline '

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7-methoxy-
quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6- {1-[ (morpholin-4-yl)carbonyl]-piperidin-4-yl-

oxy}-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(methoxymethyl)carbonyl]-piperidin-4-yl-

oxy}-7-methoxy-quinazoline

~  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-3 —yloxy);7~meth0xy-q.uinazoiine

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-acetylamino-ethyl)-piperidin-4-yloxyi-7-
methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-ethoxy-

quinazoline
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-?/. %&W%ﬁ % guorophenyl)amino]-6-({41{N,N-bis-(2-methoxy-gtbyhRiR0) s 2554

O0XO0- Z-buten- | -yl }
amino)-7-[(tetrahydrofuran-2-yl)methoxy]-quinazoline -
4-[(3-ethynyl-phenyl)amino]-6-{[4-(5.5-dimethyl-2-0xo-morpholin-4-yl)-1-ox
0-2- buten-l-yllJamino }-quinazoline 5 -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2.2-dimethyl-6-o0xo-morpholin-4-y
- ethaxyhiormatiasyogplisazOhmi@e]-6-((S)-tetrahydrofuran-3-yloxy)-7-hydroxy-
4-[(3- Chlorlo -4-fluoro-phenyl)amino]-6-[2-(2.2-dimethyl-6-oxo-morpholin-4-y
1)- SHBXKA-2H(R)- (tetrahydrofuran-2-yl)methoxy]-quinazoline -

4A-[(B{chlelitrd-fuaredohsiyjdminap F 4Lt Ardinopthyt-G-okacmorghatintdoyy-
) 10 ethoxy -6-[( ‘)Jétetrahydrofuran -2-yl)methoxy]-quinazoline -
4- [ h(% go il (1Y ephenyl)amlno

J-6-~ 4%{%@@6%mﬁfﬁhqihhﬁ*wﬁrmm%ﬁ{trdrbd]ét—ﬂﬂl@m}lylamino)sulphonylamino]~

-7- me Xy-quin zoI| 3-chloro-4-fluoro-phenyl)amino]-6-[
1-(feft, G&fﬁﬂ%)&é’ Do )7I')“b‘f MIH—%%%&W67 -methoxy-quinazoline 15 -

4 [(&{leenmfmamwhﬁmﬂ}ammb}sax{aaﬁs%a[mmhynhohewmﬂwm)mno}-
éﬂ% % a% nazoline -
4 [(%»}’ A %y{;ﬁ—él’m)tgpﬁ%ﬂ]ugliﬁ%ﬁjse4 -methanesulphonylamino-cy

clolaearchlopdokfuérmpthax))aninazolifteans-4- (morpholin-4-yl)sulphonylamino]-

4- [83 ro -4- {Iu%?{ }Hh‘?w&ﬁo Xlgpq]ugsnétz%tlrﬁgydropyran -3-yloxy)-7-methoxy

4- [(3'[((m@m@ﬁ@mﬁm}mﬁmﬂ)ﬁmﬂmbﬁﬂ%@ﬁﬁdfpﬂ%ﬂﬂw@ww-methkamin0~

Xy- quinazoline -

4-[( H: é@%lﬁﬁ&b %henyl)amlno] 6-{1-[(morpholin-4-yl)carbonyl]-piperidi

n 44}[{Zb)cy}oﬂ)-mﬁﬂmyﬂmnmbzmhm@}%(tetrahydro;ayran# yloxy)-7-(2-
(Qi‘ Ia%re% 1?ptl;uor qrel(r; ] r})dn(s Lzéf%methoxymethyl)carbonyl] piperi

din- -y OXy OXY-GUINAZ

-chig34eflensodphermphatmindabrmipertin Gipaxy)7Hmbthtgrailipgrolitin-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-phenylyamino}-6-{cis-4- {N-[(tetrahydropyran-4-yl)carbonyl]-N-
methyl-amino }-cyclohexan-1-yloxy)-7-methoxy-quinazoline

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

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

- 4-[(3-chloro-4-fluoro-phenylyamino}-6-(trans-4-ethansulphonylamino-cyclohexan-1-
yloxy)-7-methoxy-quinazoline

- 4-[(3-chloro-4-flucro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-
ethoxy-quinazoline

- 4-{(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-(2-

methoxy-ethoxy)-quinazoline
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&foxyfw ?ﬁﬁuoro phenylaminol-6-{1+2-acetylamino-ethyNspipethitisrosss4

oxy-quinazoline 30 -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-ethoxy-
quinazoline WO 2007/110402 18 PCT/EP2007/052854 -
4-[(3-ehloro-4-fluoro-phenyl)amino]-6-((S)-tetrahydrofuran-3-yloxy)-7-hydr

. 0Xy- quinazoline -

4- [(Q{QBHdﬁMﬂuﬂmWﬂﬂﬁﬁﬂbﬁéﬁét@h&ﬂtbwmﬂl@ivﬁd(ﬁ-‘mﬁmy -7-(2-
OXY- gﬁox )%um zol ngZOI
4- [(§le oro eﬂ enyf)namlno] 6-{trans-4-[(dimethylamino)sulphonyla

-m|m}I{t—ybﬂok@%aﬂa&ry#pky}xﬂ)amﬁktﬂx@-@:wr@aohﬂéammo -cyclohexan-1-yloxy)-7-

4- [(1% loro- %}I}Ig%f phenyl)amino]-6-{trans-4-[(morpholin-4-yl)carbonyla
mlnofcy(’:(l% xan- -y‘foxy} 7-methoxy-quinazoline -

4-[(-¢blatoayTipbeoyblaenyl) foviof 6 thamgpte frabrphdlipigeylisulphomyyd: 7-
mlnoL 10 cyclohexf’m -l-yloxy}-7-methoxy-quinazoline -

4-[(3- h?o?’oqlflﬂuoro -phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-acety
famino3 -ethexyltuimdyoting 1-6-(tetrahydropyran-4-yloxy]-7-methox y-quinazoline

el Lo SN Pl By 1-mernt

esuPpPlony
4- [(&éhédmydiﬂhmmﬁhg@%m}%ﬁ»ﬂ -flpipeadiine 1-yl) carbonyl]-piperidin
v} 7-methox ine.-
4 [( I(é)l’r%o%) f‘I&uoﬁ%y rp()) r%rl%lo 5 Césrrﬁn Fﬁ)%iﬁ}ﬂe%wrﬁ‘g&ldl%l)ﬁarbonyl

onNWWb&mmmp—humkﬂcﬂm& yloxy) 7-methoxy-quinazoline

-4-f hen mlno |s 4 dr, carb
T e P AR IR -
4- [(@%mnffhmmmhbm)hmm}}ﬁmﬂem [(morpholin-4-yl)carbonyl]-
N- methykaminehgyclonexanlvioxy)s rmeINgxy JWInAzolng  1\ethyl]-piperidin-4-

yloxy}-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6- {1 -[ (morpholin-4-yl)carbonyl J-piperidin-4-

yloxy}-7-(2-methoxy-ethoxy)-quinazoline

- 4-[(3-ethynyl-phenyl)amino]-6-(1-acetyl-piperidin-4-yloxy)-7-methoxy-quinazoline

- 4-[(3-ethynyl-phenyl)amino}-6-(1-methyl-piperidin-4-yloxy)-7-methoxy-quinazoline

- 4-[(3-ethynyl-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-methox y-
quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(1-methyl-piperidin-4-yloxy)-7(2-methoxy-
ethoxy)-quinazoline _

- 4-[(3-chloro-4-fluoro-phenylyamino}-6-(1-isopropyloxycarbonyl-piperidin-4-yloxy)-7-
methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-methylamino-cyclohexan-1-yloxy)-7-
methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[N-(2-methoxy-acetyl)-N-methyl-
amino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline

- 4-[(3-ethynyl-phenyl)amino]-6-(piperidin-4-yloxy)-7-methox y-quinazoline
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@V&@ {(?Dﬁd‘gjoro-phenyl)amin'o]-6-(c§y4-{N-[(morphoIin-4-¥%§;ﬁ%@/ﬂ052854
-N methyl-amino}-cyclohexan-1-yloxy)-7-methoxy- quinazoline 25 -
4-[(3-ehloro-4-fluoro-phenyl)amino]-6-(trans-4-ethansulphonylamino-cyclo
hexan-I- yloxy)-7-methoxy-quinazoline -
4-[(3-ehloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-ylo
Xy)-7- ethoxy-quinazoline -
4-[(8-HBlatbydilydraryinenylddi o] Bk theatraoasiiphanidipiperotiyi47eethoxy-
xy)-7}é_|29:§3 methoxy-ethoxy)-quinazoline WO 2007/110402 19
pCHEBS807i052854 -

4-[(3-uBlatbydsilyororinenyi)oindl GridiiRotethoRyabeiyll-piperidin-4-ylocy) -7-
xy]-Y-é%- m(_ethoxa%-(ithoxy)-quinazoline - '

4-[(550 f%)xr%-%ﬁlud%p&enyl)amino]-6-(cis-4-acetylamino-cyclohexan-l-ylo

Xy)-4- (hethoxy4gtliinaaqiined yamino]-6- { 1 -[(cis-2,6-dimethyl-morpholin-4-
4#%@%%&1 ﬁ‘:ﬁggrgﬁﬁ}rl:}‘; POl AR oy cagy)-piperidin-4-yloxy]

4-[(3-gihyhidrpHefiybanpinalybdteinayd(0nyPamethyloxylrphotptdoxyegrboagl -
oling. - 4- .3:2[1I%r)(()-4_-§l_uor -ghqnxl?l_%mipol

-6-(%13?25%{]-[(&peﬁéin-ﬁﬁ@éa{(r%gnﬁ/ -R?—rlrlllethyl- amino)
-cyddliBxhlvdeyloRypro-plethdyynguijazglingsl0)-(2-oxa-5-aza-bicyclo[ 2,2, 1 thept-5-
4-[(3rchloro-4-fluoro-phenyl)aminol]-6-(cis-4-{N-[(4-methyl-piperazin-1-yl)e
arbgﬂﬁﬁt ﬁnﬂéﬁ%} -%rrllrllﬁé]%%x b%ex%t(iril%% %y -Zﬁ%gthoxy-quinazoline -
4]-[(@-E{:ﬁl@tdedeﬂfwﬂnlu}qmplmd)é}mimin}aﬁé{c{$-E[|Iﬂmmthhb}ih24ny¢)haﬂyeﬁwlbmin

o]- cyclohexan-1-vloxy}-Z-methoxy-guinazoline - . :

A (%}.{};‘Rig rcg&t_)ﬁgg-glg/ é%)llll“)% hl(lgr)1’§j }q“ﬁme%goxywqumazolme

-6- {32 hdowpyTvkidmpheryEtnyliispip@fithctiyl 4Bperidin-4-yloxy)-7-methoxy-
ylo i—?-gp)ﬁ%hoxy-quinazoline-

4-[( -c%?oro-f—fluoro-phenyl)amino]-6-{1-[(morpho|in-4-y|)carbony|]-piperidi
n-443fioxghlert o A-thathorireat tvop)rglidadefi@emethoxyethyl }carbonyl}-piperidin-4-

g-z[( i r%%/_ﬂﬂ%%g%)&{&i@%—ﬁél-acetyl-piperidin-4-y|oxy)-7-methoxy-quin

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

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

- 4-[(3 -ch10r0—4—ﬂuoro~phehy1)amino] -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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%&%g@l}ygydmenyl)amino]—6-(|-methyl-ggperidin-4-y|oxy)-7-m1§81]g§5-%9 1052854

azoline 20 -
4-[(3-ethynyl-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-m
ethoxy- quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7(2-met
hoxy- ethoxy)-quinazoline -

4-[(3-{hlohdedotiidinaphpinyt)dyminiab b 41 Ae@ntatiylcthybdrHoanythpipholiinddyl)-

loxy)-7- -guinazoline, - : .
T A R o aDREAlRS-cycionexan-hyio
xy)4H hethororgtlimazgimyl)amino}-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[N-(2-methoxy-acetyl)-N-meth
yI-(énn%lﬁgfyc'ﬁgllgﬁ%&%%l-yloxy}-7-methoxy-quinazoline 30 -
4-[(3-thyhipirpHeiydanpinelybl(pipedidini4cyloxypiperiathekylouindzolinkoxy-
WO 2007/]119402 20 PCT/EP2007/052854 -
4-[(%15é1%ﬁ§/%y?-phenyl)amino]-6-[

dp(RmBthmaratety pHiberidinndigloxyhiftimneatha)diageiaanotingereof and optionally

& & e né’fl'tﬁre‘eﬂxgﬁénir@*fséﬁli ROl & AR AP RN M0 ke
Xy§-7- methoxy-Guinazoine -

théBochibrootdinto hidmydivinib6- (0 ciddaibroliniiting sneitpidiirselected from
%}E)%%ﬁf%% ﬁggﬁg’gﬁ%f%%%%#?f%@?&ﬁgHiﬁg,zﬁylfd?(%ﬁiphate, hydrophosphate,

fvfismetaylestyhioiin: hygboaitognylydromaleate, hydroacetate, hydrocitrate,
iperidin-4- %lo r7-methoxy-quingzoline - , ' o
e B B R R TS osyerngie b ypro»
tedptsBsidpioatbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6- { 1-[(N-methyl-N-2-methoxyethyl-
ainino)carbonyl]-piperidin-4-yloxy} -7-methoxy-quinazoline -
T 3lopdoraaafonisdspisehpiropnifolably batiydpipe sidavtddyioxy ahongthomocriptin,
géb%?é%%%%!'Qﬁ)ha—dihydroergocryptine, lisuride, pergolide, pramipexol, roxindol,
ropinirol, talipexol, tergurid and viozan, 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, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrocifrate, hydrofumarate, hydrotartrate,

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

H1-Antihistamines which may be used are preferably compounds selected from among
epinastine, cetinzine, azelastine, fexofenadine, levocabastine, loratadine, mizolastine,
ketotifen, emedastine, dimetindene, clemastine, bamipine, cexchlorpheniramine,
pheniramine, doxylamine, chiorophenoxamine, dimenhydrinate, diphenhydramine,
promethazine, ebastine, desloratidine 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
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15

15 - 4-[(3-chloro-4-fluoro-phenyl)amino]-6- {

hyI)carbonyI] piperidin loxy}-7-methoxy-q
%\[ﬁ?@ﬁo?gé uoro-phenyl)amino]-6- {ILI%(% methoxypropyl- arﬁ%%gggg?@szg%
[]- piperidin-4-yloxy} -7-methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-methanesulphonyl-N-meth
yl-amino) 20 cyclohexan-l-yloxy]-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-acetyl-N-methyl-amino)-cy
d@h@&amtiqﬂ@k@ﬂahﬂbﬁh@ﬁmmﬂmw& mﬁeferably seiected from among the

]ilé’)%;&) Ic% ﬁ?(lj& azoi’y g%ﬁﬁla% Vi rgsﬁl{a@ﬂh op oé’ cilo{%exan -y
Hy{(ﬁ)&x&l&kﬁ&ﬁ%tﬂpﬂmaam ﬁw})minimm] Hyfiramaiéalt| hyéthmﬁu!piydmmmame

15)%(?%;}?'”0 8ro rate hﬁéﬂaxa et?loé}[ogu(lznranza drobenzoa e and hﬁfc]\roap-

N6r6- oro eny minoe -( met ANIRG- cyc ohexa

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

]-N- 30 methyl-amino}-cyclohexan-I-yloxy)-7-meflioxy-quinazoline WO

ROOTN PR R PG E MnRPRU0E 0528640 lecules, as disclosed in EP 1 003 478.
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2.2-dimethyl-6-0xo-moipholin-4-y

) ethoxy]-7-[(S)-(tetrahydrofuran-2-yl)methoxy]-quinazoline -
Er[z(@éoﬁmah@-mmmyﬁ)ammo]from the groups of ergot alkaloid derlvatwes the

P r|d umaz lin
SR L PSR e PR Gy SIS EAORA iy the form of
ﬂxequh@ambmecm@nmaﬂss br thesfernrotththcasehrgtesyahamtibmtrsy of the
astere mers, hereof optionall |nt h I
f
g e R N
the invention these aC|d addition salts are preferably selected from 10

g 406 P YR RIE T R MR Rl

For inhalation, suitable substances include pharmaceutical compositions, pharmaceutical
formulations and mixtures with the above-mentioned active substances, as well as the salts

and esters thereof and combinations of these active substances, salts and esters.
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hydromethanesulphonate; hydronitrate, hydromaleate, hydroacetate,
Welrgitatehydrofumarate, hydrotartrate, hydroxalate, hydreguegipaies 052854
hydrobenzoate and hydro-p- toluenesulphonate. 15 The dopamine
agonists used are preferably compounds selected from among
bromocriptin, cabergoline, alpha-dihydroergocryptine, lisuride, pergolide,
pramipexol, roxindol, ropinirol, talipexol, tergurid and viozan, optionally in
the form of the racemates, enantiomers, diastereomers thereof and
Dptivmaihninitte foguref:the pharmacologically acceptable acid addition
{s,. SO r . According tothe | ' ST

T it iy ndividl
iyt rolbr dindtie, (kydwodider, dilyal pgokplaite nhyatropidgphateresponding piercing
ﬁé/%ﬁ%mgthanesulphonate, hydronitrate, hydromaleate, hydroacetate,

ydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,
hydrobenzoate and hydro-p-toluenesulphonate. 25 H1-Antihistamines

ich | fr
i L S

e , levocabastine, loratadine,
mizolastine, ketotifen, emedastine, dimetindene, clemastine, bamipine,

h irami | irami lamine, cliloro oxamine,
L R eatoradicine
Big? nspblazinehopiiphatly thhitle-fbapedfithe 8pawvemates]@nantiomers,

iaste t K ' In.t the pharmacologically
%&%p«{g@l@%{gg}ﬁl 3%0%%@@% '?e}%ngrse hfl;é Eg[%g{s thereof. According
VUGH 2004 /41909 123 POIVEPROD 1105288 agythmdiniebtibnutieise acid

iti re, prafe 4 ydr ride,
oy SR A AR A et
ﬁ%&ﬁom@ﬂ@ﬁeaﬁﬁmiﬁét@ph@'mtﬂﬁi@mipgydromaleate, hydroacetate,
ﬁ?éd‘?%gfét-?haﬁ)égf 9%@[9@1@;%? riﬁi@f%ﬁ.@%égf,t "PXgipte, hydrosuccinate,

ydrobenzoate and hydro-p 5'toluenesulph e. Itis also possible to use
adiditeahersehdiet dids; shengis ordeetd aniBRs 1268 mTgica, dduitioh, the

FRIIPAYNAS SRRY.AP MG LOM MG RIauRR PIRHIRLaHRIRI] deuatives, the

Fig 10: figure-of-eight shape, 2x2 hole-shaped inlet openings, asymmetrical, 1 outlet
Fig 11: teardrop-shape, 3 hole-shaped inlet openings, 1 outlet

Fig 12: teardrop-shape, 4 hole-shaped inlet openings, 1 outlet

Fig 13: teardrop-shape, crescent-shaped inlet, 1 outlet

Example:

The emptying properties were determined using a standard powder (glass beads) by
measuring the time taken for emptying a given constant flow by volume (corresponding to
10 L/min of air). Table 1 shows the of the different shapes of capsules or blisters. The inlet
openings are shown in the drawings as small circles while the outlet openings are shown as

large circles.
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optionalty mpine form of the racemates, gnantiomers or diastereQmers)n7/052854
thereof, optionally in the form of the pharmacologically acceptable acid

addition salts, the solvates and/or hydrates thereof. Examples of ergot

alkaloid derivatives are dihydroergotamine and ergotamine. 15 For
inhalation, suitable substances include pharmaceutical compositions,

;

combinations of these active substances, salts and esters. WO

2007/

harmaceutical formulations and mixtures with the above-mentioned
é?i\?elsubstances,’as well as the salts and esters thereof and
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ﬂgure'oﬁfﬁi@m@&ﬂ&s%@hﬁl@nﬁ&aped inlet ope

ol |f|nf

ardran ch 2.ho Ia ohar\orl ITa}

nimys, asymmetrical

et nnnnlnnc 1 nuflo

1
Fig

?z MBS pE s T

r@ﬁéped inlet openlnc

s I80tet

figure-of-eight, 2x2 inlets, asymmetrical > 100
11 teardrop, 3 inlets 2.9
12 teardrop, 4 inlets 2.4
13 teardrop, crescent-shaped inlet 1.7

'The results in Table 1 show that the emptying properties of a package depend to a

comnsiderable extent on its shape and opening or openings.
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20 Fig 13: teardrop-shape, crescent-shaped inlet, 1 outlet Example: The

WB% 91@ ZRﬁrtles were determined usjpng a standard powdefr /%‘?’%07/052854
bea y measuring the time taken for emptying a given constant flow by

volume (corresponding to 25 10 L/min of air). Table | shows the of the

different shapes of capsules or blisters. The inlet openings are shown in

the drawings as small circles while the outlet openings are shown as

large circles. WO 2007/110402 24 PCT/EP2007/052854 Table | type

Mashelemptying time (s) 1 sphere or hemisphere, 5 inlets > 100 2 sphere

or hemisphere, 4 inlets > 100 3 oval shape, 6 inlets 57 4 oval shape, 5

inlets, asymmetrical 10 5 oval shape, 3 inlets, asymmetrical 2.2 6 oval

shape; 2 holes > 100 7 bone, 2x3 inlets 38 §bone, 2x2 inlets,
asymn1etFﬁ:°é1i‘Qe7‘5@ﬁé’E}'r‘Etﬂflélbﬁi 2x3 inlets 16@113113%3[]%36?6@@}#)&2

lets; ﬁs"mmetnﬂ'—‘! >100-11 teardrop;-3-inl W
g RSFARSHS Tore beitrghapP UG T SYERMECHh Bt hop/iottopium
that thefefapising preperdes of a prekage de comsidterablepowder
extent]on its shapejand opening or, ot[:l)lenlngs e 2007/11040t2 25 it
PCT/HP2007/052858 ¥ ihfe 2 | ™ A

I 88.63 84.02 46.896 8.46 7.91 6.8
2 87.04 87.58 45.832 9.35 7.42 6.44
3 52.95 30.28 13.936 4.29 3.13 3.46
4 29.93 23.49 5744 1.19 127 1.66
5 32.88 16.37 11.408 1.2 1.31 1.03
6 80.25 71.81 33.816 6.95 6.53 5.63
7 51.37 33.93 20.56 3.95. 3.18 2.92
8 38.39 19.33 13.216 171 1.41 0.86
9 71.6 57.52 31.56 5.7 4.76 4.23
10 68.690 54.36 28.608 5.85 4,03 5.24
11 38.07 2215 8.304 221 1.82 0.93
12 37.73 9.78 6.984 1.85 1.27 0.3
13 34.36 1081 | 512 0.69 0.35 0.6

The flow rate of the air through the package of standard commercial size: 10 litres per

niinutes

The active substance in micronised form has a particle size of 1 - 5 pm. As well as the

active substance the powder mixture also contains lactose 200 m.

The results of Table 2 show, for the active substances fenoterol and tiotropium
a) theresidue left in the well, and

b} the emptying time of the well.



residue after emptying (%) emptying time (seconds) Name mieronised

fenPierpl tigtuepium micronised fenoterobgiotropium fenoterol ppwEE)H 007052554
powder fenoterol powder powder mixture mixture mixture mixture 1 88.63

84.02 46.896 8.46 7.91 6.8 2 87.04 87.58 45.832 9.35 7.42 6.44 3 52.95

39.28 13.936 4.29 3.13 3.46 4 29.93 23.495.744 1.191.27 1.66 5 32.88

16.37 11.408 1.2 1.31 1.03 6 80.25 71.81 33.816 6.95 6.53 5.63 7 51.37

33.93 20.56 3.95 3.18 2.92 8 38.39 19.3313.2161.711.410.86 971.6

BN 81 /o 8kAgt. ¥6ii41PBas1 0 6188161 86 (PS:608 15:86ndof FbsRdpeldnd opening

38.97 22.1%%,130%12.21 1.82%9.93 &2 371,c7’3 %.1%8 %%8% b%gﬂl.%? 03ad 3 0lies to
RSB0 B T R DB G SR Mot PR ST e Al HSroLgh tha e PP
packéige/ofsstanddid wdlvmendiat sizevidedlire thpent ofithiesflog astiaees): 0.5 <
Sbstanes ncranised formings & paricle size0ht -3 AR NSl ASNE ouitow
active substante the powder mixture also contains lactose m. e
seslaltssof Table 2 show, for the active substances fenoterol and tiotropium

a) the residue left in the well, and b) the emptying time of the well. WO
2007/110402 26 PCT/EP2007/052854 A well of a package which has an
optimum air flow by reason of its shape and opening patter has

significantly enhanced emptying properties. The following formulae

applies to
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the ratio V (sum of the inflow surfaces divided by the sum of the outflow
surfaces): 0.5 < V < 2. Preferably the sum of the inflow surfaces should

b\gg&%l 2um of the outflow 5 surfaces. WO 2007/110488 BFP2007/052854

- PCT/EP2007/052854 PATENT CLAIMS 1. Package for use in a powder

inhaler, characterised in that the package is optimised in its shape and in
the fill level to a pharmaceutical composition, mixture or 5 formulation and
the package can be opened in such a way that the delivery of the

pharmagedfigghggmposition, mixture or formulation is optimised. 2.
Package according to claim 1, characterised in that it is a capsule. 10 3.

Package according to claim 2, characterised in that it is a size 2-4

capsutgcprefeiailye ﬁlsﬁ%%tfé?‘qﬁmﬁ’erflcfa@&géﬂgeaqﬁ%fQMé%éﬂﬂ%b L optimised in

characterised in that it is a blister, a blister disc, a blister coil or a blister

strip viitsbare srérisréwidiided & P abrayecaeterliRdgRooHe LGSt
the preqading SR RNAACIesed 1R hehaet WRh o« ﬁ'tjc{?tﬁ@%gl%gr?fof the

the inflow surfaces is equal to the sum of the outflow surface or surfaces
per willBREspeite] corBopidisage dutomdifngrarsteris mrligstthe
preceding claims, characterised in that the well or capsule has a
maximum flow of air through it. 7. Package according to one or more of
the préaginay Qﬂ%ﬂfﬁé‘}&ﬁh&&@féﬂséﬂﬁﬁ‘fﬁé&sﬂﬁ@fw@F drisapsoreie
teardrop-shaped and the inflow surfaces and the outflow surface or 25
surfaces are at the maximum spacing from one another. 8. Package

accordMFI8HEVF DI Pninelsfberaisg wdimdhatihinatarsddtsapradenpreterably

well o galsulgds.pval in shape and the inflow surfaces and the outflow
surface or surfaces are at the maximum spacing from one another. 30

4. Package according to claim 1, characterised in that it is a blister, a blister disc, a

blister coil or a blister strip with one or more wells,

5. Package according to one or more of the preceding claims, characterised in that per
well or capsule the sum of the inflow surfaces is equal to the sum of the outflow

surface or surfaces per well or capsule,

6.  Package according to one or more of the preceding claims, characterised in that the

well or capsule has a maximum flow of air through it.

7. Package according to one or more of the preceding claims, characterised in that the
well or capsule is teardrop-shaped and the inflow surfaces and the outflow surface or

surfaces are at the maximum spacing from one another,

8. Package according to one or more of the preceding claims, characterised in that the
well or capsule 1s oval in shape and the inflow surfaces and the outflow surface or

surfaces are at the maximum spacing from one another.
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WO 2007/110402 28 PCT/EP2007/052854 9. Package according to one

or more of the preceding claims, characterised in that the well or capsule
iR #e o figure-of-eight and the Thflow surfaces and th& BleeY 77052854

surface or surfaces are at the maximum spacing from one another. 5 10.
Package according to one or more of the preceding claims, characterised
in that the well or capsule has a shape as shown in Figure 1-13. 11.
Package according to one or more of the preceding claims, characterised

5 thapiag, welb O AaRSIWe A AHPPENAY RALETA AEISHRYBHR IIGRR in that the

1-13. 10 12. Powder inhaler containing a package according to one or
more Wether sapealgitig ndgrfrym gf a figure-of-cight and the inflow surfaces and the

outflow surface or surfaces are at the maximum spacing from one another.

10. Package according to one or more of the preceding claims, characterised in that the

well or capsule has & shape as shown in Figure 1-13.

11.  Package according to one or more of the preceding claims, characterised in that the

well or capsule has an opening pattern as shown in Figure 1-13.

12.  Powder inhaler containing a package according to one or more of the preceding

claims.



