1 Method and device for metering medicaments The present invention
relates to a method of delivering a medicament, particu- larly in the form of
an aerosol, with improved metering accuracy and to a device for
administering a medicament, particularly in the form of an aerosol, with
improved metering accuracy, accorjding to the preamble of claim 15. By
the term "medicaments” are also meant, according to the invention, in par-
ticular, medicament formulations or medicament mixtures. Preferably the
medicament g Rdifuid BV 80 foP AY RSP BRETIR PR BOIUTION OF &
mixture of the two (a so-called suslution). It may also be a powder. The
following de- scription of the invention is directed primarily to a
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gasket for providing a seal between the guide tube and the piston. The O-ring
gasket is arranged in a groove of the guide tube. To obtain a good seal, the O-ring
should fill the groove to more than 90%. In practice, it has been found that the
tolerances of the individual components lead to an inadequate seal, particularly
against air, and hence may result in insufficient metering accuracy. Accurate
metering is, however, essential, precisely when administering drugs or the like, as
in the present invention.

Example embodiments can provide a method and a device for improved
metering accuracy for delivering and administering medicaments, particularly m
aerosol form.

According to a first aspect, there is provided a method of manufacturing a
device for delivering a medicament, particularly in the form of an aerosol, with
improved metering accuracy, the method comprising, wherein at least one first
and one second component are provided, which are sealingly brought into
engagement with one another or placed against one another, wherein the first



engagement with one another or placed against one another, wherein the
first 1la component is produced in batches, wherein at least one
significant magnitude of the first components in each batch is determined
only by random sampling, wherein at least one decisive significant
magnitude for all the first componepts of the respective batch is
determined from the at least one significant magnitude, wherein the
second component is divided into groups which differ by at least one
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the shaped seal to a desired fill level and thereby achieve an optimum
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and leastosefor accommodating the shaped seal, wherein the shaped seal of a
specific batch of shaped seals is combined with a guide tube of a matching
group of guide tubes, wherein the group is selected from several groups of
guide tubes depending on at least one decisive significant magnitude of the
batch, in order to fill the recess with the shaped seal to a desired fill level and
thereby achieve an optimum seal between the shaped seal and the guide tube in
order to improve the metering accuracy, the device has a support ring for
axially securing the shaped seal in the recess and/or for delimiting the recess.



significant magnitude of the first components of each batch being only
randomly determined and from this at least one decisive significant
magnitude for all the first components of the respective batch is
determined, while the second component is divided into groups which
differ by at least one essential magnitude of the second components,
while as a function of the at least @ne decisive significant magnitude a
matching (suitable) group is selected, while a first component of a batch
is combined preferably exclusively with a second component of a group
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As significant magnitudes of the first components, particularly in the case of
annular shaped seals such as O-rings, the volume and/or compressibility are
preferably determined.

It has been found that it is sufficient to determine the average value and the
standard deviation, ¢.g. of the volume and compressibility, as significant mag-
nitudes of the first components. This allows relatively little effort.

The second components preferably comprise a recess, particularty a shoulder or
groove, for accommodating the first component and form, in particular, a guide
tube for a piston of the device. Preferably, an essential magnitude for dividing the
second components into the groups 1s a magnitude relating to the recess, such as
the depth and/or width of the recess. It has been found that these magnitudes or
dimensions are sufficient for the division process. so that only relatively little
effort is required.



10

i35

20

25

30

35

width of the recess, are again used as essential magnitudes for division
into the groups. 5 The second components are preferably deliberately
manufactured with differ- ent essential magnitudes, these magnitudes
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different groups of the second comp?)nents to be produced and held in
readiness. Manufacturing with different essential magnitudes is preferably
carried out depending on the requirements or the sta- 10 tistical
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the axially effective length of the sup 35 port ring, is or are determined and

takeraimioudarty e fesabiie e rdevechukbaiptises, in addition to the first and sec-
ond components, at least one further component, particularly a number of fur-
ther components, such as a piston which is sealed off by the first component,
and a support ring for axially securing the component on the second compo-
nent. If different batches of the first and other components are then combined,
a desired target value can be achieved by selecting a matching group of the
second component which is consequently "variable” at least in its essentiai
magnitude. For this variation, a measurement of the depth of the recess, i.e.
the guide tube, and/or the width (axial length) of the recess, i.e. for example a

support ring for securing a seal as the first component in the recess, is particu-
larly suitable.

To allow the matching group to be selected when the device has at least one
other component in addition to the first and second components, one oF more
other significant magnitude(s) of the other component or components, particu-
larly the diameter of the piston and/or the axially effective length of the sup-
port ring, is or are determined and taken into account as one or more further



significant magnitude(s) in addition to the decisive significant magnitude
when selecting the fitting group. As already explained, the matching
group is selected so that the decisive significant magnitude together with
optionally other significant magnitudes and the essential magnitude in the
finished device leads - at least on average - to a specific desired value,
particularly a desired fill level of thé recess for a shaped seal. The
selection is made, in particular, with computer assistance taking account
of error propagation or statistical methods. By the term "fill level" is meant,
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proposed device. A device in example embodiments for administering a
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piston and a recess for accommodating the shaped seal, the shaped seal
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level. Thus, a specific desired fill level which is provided by the desired
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to ﬁ%lapre% 3! Ble Wih G (g:vme for pumping or metering and preferably
expelling a liquid or a medicament. The proposed process is generally applicable
to all kinds of devices. The preferred use is with devices made up of micro-
components, the individual dimensioning or measuring of such components would
represent excessive effort or would be totally impossible. The description that
follows is directed primarily to a proposed device.

A device in example embodiments for administering a medicament, particularly
for pumping or metering and preferably expelling a liquid, has a guide tube with
a piston which is longitudinally movable therein, a shaped seal for forming a seal
between the guide tube and the piston and a recess for accommodating the
shaped seal, the shaped seal of a specific batch of shaped seals being combined
with a guide tube of a matching specific group, the group being selected from
several groups of guide tubes, depending on at least one decisive significant
magnitude of the batch, in order to fill the recess with the shaped seal to a desired
fill level. Thus, a specific desired {ill level which is provided by the desired secal
and hence mmproved metering accuracy can be achieved in a relatively simple
manner.



When choosing the matching group, the tolerances or magnitudes of other
components, particularly significant magnitudes of batches of further
components, such as the diameter of the piston, the effective axial length
of the support ring for axially supporting the shaped seal or the
boundaries of the groove or the likéh may also be taken into
consideration. Other characteristics, advantages of the example
embodiments will become apparent from the following description of a
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and in particular about 15 pl, per piston stroke. In order to be able to
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with the desired accuracy. The device 1 has a guide tube 3 (second
component), a piston 4 which is guided to be longitudinally movable
therein (fErgra1ecemtipSREHRN AMQUoBIpRiai selp PIRSsEsHRtIGRent) in a

recess 6 and optionally a support ring 7 (further component) for

orting the sh eal 5. The u tube3formso tional J et er
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or boundary of the recess 6, so that the guide 6 tube 3 essentially forms
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tube 3. In the embodiment shown the piston 4 has a circular cross-section
with a diameter of from 0.25 mm to 4 mm, preferably 0.5 m to 3 mm,

In ofgerdpbetitia iy OFF enpretse,. egnveying and metering of the desired volume,

in particular even on first actuation after a lengthy period of non-use, it is important
that no air is able to get info the device 1, particularly while it is not being used, as

otherwise the metering can no longer be carried out with the desired accuracy.

The device 1 has a guide tube 3 {second component), a piston 4 which is guided fo
be longitudinally movable therein (further component) and a shaped seal 5 (first
component) in a recess 6 and optionally a support ring 7 (further component) for
supporting the shaped seal 5.

The guide tube 3 forms optionally, together with the support ring 7, the recess 6
which annularly surrounds the piston 4 and is designed in particular as a groove, in
this case as an annular groove. In the embodiment shown, the support ring 4 forms

an axial side or boundary of the recess 6, so that the guide



mm. The piston 4 is preferably made of metal, particularly stainless steel.
It is constructed in particular as a hollow tube or capillary. The piston 4 is
preferably drawn and accordingly has a relatively small tolerance in terms
of its diameter. The shaped seal 5 is®referably of a continuous annular
shape to correspond to the recess 6. In particular, the shaped seal 5 is an
O-ring with an at least substantially circular cross-section in the
tubenhstedledisiatéorie arasssectishokisraterdakthickaessiof theundary for the
reddlingtalled shaped seal 5 is from 0.3 mm to 3 mm, preferably 0.5 mm to 2
mm, particularly 1 mm to 1.5 mm, in the embodiment shown. The internal
diameter corresponds substantially to the diameter of the piston. The
If rebaiped) Sealdqreterably-cansiste GitRilean PR ONeF b Barelagics.
material which is suitable in particular for use in the pharmaceutical or
food industry. In the installed state - i.e. when the device 1 is assembled -
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rr<'{1X|ally in the recess 6. In addition, the shaped seal 5 bears radially
dgainst the piston 4 passing through the shaped seal 5, in a close fitting
manner. The shaped seal 5 is pressed or deformed into the recess 6.
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termp pae|diaeqky- "target fill level" is on average preferably 90%, more
“particularly at least 95%, with a tolerance of at most 5%, more particularly
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receﬁé_egyrb@ﬁréigptmdihg shaped seai 5 is an O-ring with an at least substantially

circular cross-section in the uninstalied state.

The cross-section or material thickness of the uninstalled shaped seal 5 is from
0.3 mm to 3 mm, preferably 0.5 mm to 2 mm, particularly 1 mm to 1.5 mm, in the
embodiment shown. The internal diameter corresponds substantially to the diameter
of the piston.

The shaped seal 5 preferably consists of silicon or some other rubber-elastic material

which is suitable in particular for use in the pharmaceuticai or food industry.

in the instailed state - i.e. when the device 1 is assembled - the shaped seal 5 is at
least substantially accommodated in the recess 6. The support ring 7 bears axially
“thereon and fixes the shaped seal 5 axially in the recess 8. In addition, the shaped
seal 5 bears radially against the piston 4 passing through the shaped seal 5, in a
close fitting manner. The shaped seal 5 is pressed or deformed into the recess 6.

Departing from the uninstalled state, the shaped seal
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axial or end-face contact surfaces it is possible to achieve a defined

position of the support ring 7 and hence a defined width B (axial length) of
the recess 6 15 for the shaped seal 5. Moreover, the volume of the
WELHS3/6183decisively determined by the depth T of the recess-§ib08 /010177
delivery tube 3, i.e. the radial extent 8f the recess 6. 20 The piston 4

delimits a pump chamber 9 in the delivery tube 3. The piston 4 is

preferably provided with a non-return valve 10 which is mounted in
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produced by injection moulding, particu- larly by means of an injection

moulding tool (not shown) having a plurality of cavities. Accordingly, in

eaclminjectimbadnuidinghponc s Suplpritiny N3 e SN Rlhed to the de-
prog . -tﬁbEhf Gsi;ladp@ﬁ%gﬁgésr gﬁ){géﬁgﬁé ;ﬁo% %Sne bﬁéc ;;(ig& next, ding
espeaalg)lr%t@? of their Slgé]l icant magnitades 2u ‘ |éfﬂ€fé§8f‘ ing
the ARG, SIcEE-S8ERGITP PG acEh bie setsiledetaehiive Agaftrtedpaticion of
dimEMsBIRPWh NG ats: hemenidofi ted wimlidiBrSIRN 0EHENNG. the recess 6
thickoets viglpedeyeshriables which 10 are determined by the material or

the technicalities of the process, such as the compressibility, may vary.

The,shaped segls 5 are first components according to the method
pro gégqver, the volume of the recess 6 is decisively determined by the depth T

of the recess 6 in the delivery tube 3, i.e. the radial extent of the recess 6.

The piston 4 delimits a pump chamber 9 in the delivery tube 3. The piston 4 is
preferably provided with a non-return valve 10 which is mounted in particular
at the end of the piston 4 facing the pump chamber 9.

The preferably hollow piston 4 forms a supply channel 11 for the liquid 2 in
the embodiment shown. The liquid 2 can be conveyed, more particularly suk-

ked in, through the supply channel 11 via the inlet or non-return valve 10 into
the pump chamber 9, with a suitable axial movement,

On the compression or delivery side the device ] optionaily has an outlet val-

ve (not shown) and, for example, a nozzle 12 for delivering and optionally
atomising the liquid 2.

The shaped seals 5 are produced in batches, i.e. groupwise. In particular, a

batch is produced from a specified quantity of starting material which is as
homogeneous as possible.
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The significant magnitudes (in particular the volume and compressibility
on- 15 ly) of the shaped seals 5 are preferably determined or_lly fqr some
of all the shaped seals 5 in a batch and from them decisive significant

WHGNRTAEY, par- ticularly a mean and standard deviation, areciateensined177

taking account of the various influefices of tool-related dimensio_ns and
tolerances together with other dimensions, if applicable, and taking
account of distribution functions. 20 The delivery tube 3 ;%classif_ie% .
accuginenipstiespanPosAledprerefasRP Iy ARl NS SIRRNIRMALNIMAS: rticu-
in thig. r%;%irgepg ggeid.gz ithe d%}ﬁT of thle rgcé%gé&% ﬁ{;@,(j}eﬁj/egy pl' ¢ ¢
tubes §g nStittite Secont companatts 137 the p@r‘ﬁ % bk BN BEop Blglity o
metfd it ARCHRISSividB Fast Mitstion qoujting phecbsssia Phucdlibeiof sha-
deptied s¢nlpariicptadudetivery tubes 3 are produced with different depths

T in order to provide the necessary groups of delivery tubes 3. Prefera-

bly, roups difﬁer from one afnother in.their depth T by more than the

ma-rfiﬁl%acﬁ? ring to %ﬁaﬁ?é’. Wt i@&éﬂ’&s@‘ééf’aﬂﬁé{c&rﬁwﬁ 1g tgrms of
shaedr sHgNE1ews sanitodeachde %miquauofd@;etmgwﬁmsmbecﬁon,
onevsdunng comresstbilieof delVRey BBt Irhai RMRIGALISIIEL are de-
matEieRin U SRSEE RS SERLA RN e pecic belchis L
selected as a function of or depending on the at least'one - Jeeisiod

oI ASISHEHLICR O (S SR (s ARIEaliea<oh fomerioees, 38y 2s the
depediBirigssHPiHey niaay vatiue and the standard deviation of the volume

and compressibility of the shaped seals 5 in this batch, such that the

' / 2 T/EP2006/010177 9 magnitude, i.e. in
pariular g cudtt e 30 SOl At loole esiedcpiopossd
desitBt SEGHISANL Magnides SintRartisylrsd i kalemeraadseoineessibliity on-
the Yevatethe Tshepsalesidn Jsamagieeferpblyicddasriakied astpyot ebhe of all the
erfanaeasgalon and BIRAHAIGHIGIRD ded e SIRREINIGNLSHNLS. par-
the i!qu Q%f rt ef compone ts, namely the piston 4 and the’support
ringgﬁ%lﬁe ma r%%é‘d%ns osr%{%eaf.mgr‘{g?gggbﬁmﬁgﬁwﬁuagmg@cwum of ?h@
achi@&IRYSHatiRanRea Wiijeol-elgtedy dimsasipnevandototarapegietogether with

other dimensions, if applicable, and taking account of distribution functions.

The delivery tube 3 is classified according to the proposal by preferably only
one essential magnitude, i.e. in this embodiment based on the depth T of the
recess 6. The delivery tubes 3 constitute second components for the purposes
of the proposed method and are thus divided into different groups on the basis
of their depth T. In particular, delivery tubes 3 are produced with different
depths T in order to provide the necessary groups of delivery tubes 3. Prefera-

bly, the groups differ from one another in their depth T by more than the ma-
nufacturing tolerance.

It is proposed that a first component, i.e. a shaped seal 5, of a specific batch be
combined or put together with only one second component, i.e. a delivery tube
3, of a group which fits or matches to the specific batch. The group maitching
the specific batch is selected as a function of or depending on the at least one
decisive significant magnitude of this batch, i.e. in particular as a function of
or depending on the mean value and the standard deviation of the volume and
compressibility of the shaped seals 5 in this batch, such that the essential ma-



tive device I. Accordingly, the significant magnitudes of the further compo
10 nents, particularly the diameter of the pistons 4 in a batch of pistons 4
and the width B of the recess 6, more precisely the magnitudes of the

VPGSR 7 and delivery tube 3 which are crucial thereto, BEE/EP2006/010177
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preferably determined by taking rantiom samples and from these further
significant magnitudes, particu- larly the mean value and the standard
deviation. These further significant 15 magnitudes are preferably also

tak%dgfﬁ@@@%tiwﬁQﬁ:@QﬁY%@ﬁgﬂﬁ{‘%ﬁh@%&%ﬂf tBeE %ﬂﬂ‘%{ulax‘ group

deli ¥tl{ <§ qas to ach eS|re t get value, |.e. esire
£l 10GASs I Ardssed targek YalbEc SHS st despged GL Toisires a specific
ma@ﬁﬁbﬁéﬁ@p@@ﬁ% Istibig ael etiamlisnmeadoinppessibility taképghaseizitht of the

or therbkerapagnesalymbssiieasighidcashmagnitudes stated by way of
exam- ple. Depending on the construction and design of the device 1, the

c- ture of the components and especially the tolerances of the
#8 n?éfﬁf P'm@}‘a%ﬂ%Fﬁﬁsréﬁﬂﬁ%glnﬁaaégrﬁhsy PRI RS, namely the

&grﬁﬁ&@#ﬁ"&hﬂ?ﬁh@%@pﬂﬁﬂ g Tadhtumieznifltanativietydimanisitienaflyhich are
instepecnit the auﬂmhymgﬁe@@@ﬁNMQQSIr@aw@%éﬁ%a %ﬂitr@/@r%?&he respec-

I ft ¥t y

vt %%%ﬁ%%!‘c?én%éﬁ‘%n? e R B fifer compo-
essAGhL rﬂ%ﬁﬁ‘t‘éﬁf G RIRES S Pisnme lﬁa’c@ﬁe@ﬁ‘@ﬁh&ﬁéfﬁms 4 and the
compudtbriisahn m@mduadwlmmapmgsblaam onagmitodedaneterngpert ring 7
A 0”3"33‘*3 B o ere o ‘? ifrgtf?ug‘f Ogiermined by
m en

delﬂ/@gwﬁjﬁaﬁ anéatwg Jn Al g] g\%a g‘é‘l f@%ﬁ%‘&ﬁ%ﬁn@?ﬁ'C*i*
the B By ottied %%Yﬁéﬂéna@fitﬁbecéﬁ%ﬁ'&ﬁiﬂl\éaamg %ﬁé%ﬁ%ﬁtﬂhlﬁl@mﬁcam
seamagnieadeihaconfoabijsoddiencnto wopsauethrilebigeaserERMEd se-
during-gghiventr arpli %?O&IWQ}ZWJQ@%GA?; Gd/ 5%?&%64%&%%:& target

perti e £ A ssﬁ?{%%?aﬂﬁﬁ%ireﬁ AR 2 9E A e AR o

cha”®¥r 9 by the piston 4 as it moves axially back and forth alternately
through the feed 5 channel 11 or is put under pressure therein and

expeted HUaMaISPOAFED, such as the volume, compressibility, depth, width

or the like, are merely possible significant magnitudes stated by way of exam-
ple. Depending on the construction and design of the device 1, the manufac-
ture of the components and especially the tolerances of the components, fur-
ther and/or different magnitudes may be used as significant and/or essential
magnitudes. Alternatively or additionally, instead of the fill level, other mag-
nitudes may be used as the target value. Instead of the delivery tube 3, other
components may also be combined, as "variable" components - i.e. compo-
nents with different essential magnitudes divided into groups - with batches of
other components in order to achieve a target value or improved metering ac-
curacy in the finished device 1.

In order to deliver the liquid 2 or medicament, the first and second compo-
nents, i.e. in particular the delivery tube 3 and the shaped seal 5, are moved
relative to one another, the proposed combination of the components leading
to an optimum seal between the components and hence to improved metering
accuracy during delivery or application,
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12, and delivered or administered, preferably atomised, i.e. a spray mist or
ae- rosol A is formed from the liquid 2, as indicated in the Figure.
Particularly preferably, the device | is constructed as an atomiser or
WEhAERY0518%s shown in principle in WO 91/14468 Al and in @spatifi®s/n10177
embodiment in WO 97/12687 Al (Fif! 6a, 6b) and in Fig. 1 and 2 of WO
2005/080001 Al. Most preferably, it is the atomiser or inhaler sold by
Boehringer Ingelheim GmbH under the brand name "Respimat"..15
However, the device 1 may for example also be used as a metering pump,

ar-gicular curately supplying medicaments or the like, especially
gs d@ﬂggig‘e‘ ér‘ﬁéﬁﬁ%%%%%ﬂ&?g?ﬁgﬁ&ﬁ‘ﬂ%ldwff%l%f?ﬁédiwlwlar
devRB2F RO 2ndrprrsrabinp diqpidohasrmackadicatocimpusitiothasber 9 by
a|reﬁwys‘xmaiﬁedsherm?bﬁmmaﬂlyabm@&% 'ﬂlﬁm,b 5“&9%%’.529*2%?%‘@#3 feed
diaghnasiie e the.li also.be u ,
to pravide lofgigir\?iersr gﬁéuhﬁggfgg%gﬁ%%}%s?aﬁggS%P %%glégﬁﬂéﬁl?st e nozzle
simu éngcoiusel IVEEH ’,n[ﬁéefﬁili@rffl%{a@s’ QARG Ase. 2 Spshytionst or ae-
The'Bitlclbié é@gdiﬁmrﬁhs basist2onsdndiatetid greche Fiberef active
substances alongside one another in one formulation in th(i1 forrr:zé))flaxo87
soludi ion..4n this .respect, reference,is made to [ .
A e O RS A doiper 9p ibler,
HoVVal ‘8e?ﬁi:‘é‘3§° 4) S ralickirodidb lnandsty cineoifivetimbodiment in
otheV PUtPES68 Tridfeirigl fragréliemtd améfigr formalatismwigs Be05/080001 Al
medifasnersferdislyidi2 jarel- @@ﬁi@&f%ﬁ%ﬁﬁéi@%@@f?&@é&ﬁ S In efheim
PC'@%@Q&@}Q&J&E&@ 'gge gegggprpenq,oned compounds may be Gse

[ 0

on their own or combined with &iPAlRYe substances for use in the

device according to this invention. These include, in pgrti(_:u_lar,

betdiairees thendenoinkbiysf@ortianstkralds, iRREL Hﬁmt%ﬂﬁféﬁng pump, par-

LTDMBW@&S&c%Wiﬂ%@}Q@. dRRamRagoNsty, Apfaller ICc:altli% de-

age, - gUs. 3-Rinase inhibitors, but also combiN At S
Qb 2P9PIN L

of two or threé active subbstarices, Le:

In particular, the device 1 is a medical device. The Jiquid 2 is preferably a
pharmaceutical composition, as already explained hereinbefore, or a medica-
ment, therapeutic agent, diagnostic agent or the like.

The device I may also be used, in particular, to provide or deliver a number of
active substances or medicaments simultaneously. In this case, the Hquid 2 s,
in particular, a suslution. The principle of a suslution is based on formulating
a number of active substances alongside one another in one formulation in the
form of a solution and a suspension. In this respect, reference is made to EP |
087 750 A1, which is incorporated herein as a supplementary disclosure.

However, the device 1 may theoretically also be used for cosmetic or other
purposes.

Preferred ingredients and/or formulations of the medicament or liquid 2 are Ii-
sted hereinafter:
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- Betamimetics with corticosteroids, PDE4-inhibitors, EGFR-inhibitors or

LTD4-antagonists, 10 - Anticholinergics with betamimetics,

corticosteroids, PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists, -
VORNEESHER6Ids with PDE4-inhibitors, EGFR-inhibitors or LTD#T/EP2006/016177

antagonists - PDE4-inhibitors with B&FR-inhibtors or LTD4-antagonists

15 - EGFR-inhibtors with LTD4-antagonists. Examples of preferred

betamimetics which may be mentioned include Al- buterole,

Arf@ﬁ@t@i@k@«ﬁ&iﬂ%ﬂ&%@!ﬁnﬁt&m&r?}& Qﬁéﬂ%ﬁﬁge%%%%fgcombmed with

Clenbuterole, Fenoterole, Formotergle, Hexoprena ueerg )
IsoStASHIRE 30 ﬂ%&%}%ﬁr{@f PEG SR AN SEMG e 2RRERHAS S tINARISAIRS: These
MetHisibdse b Raropebripm nRiligaterolisHRlouaimimslec R e postersids, PDE4-
gir:ﬁm‘b?gjmm Iy malﬁmﬁﬁ&nmﬁﬂ_?lﬁ;%@tiﬁ; %ﬁ%ﬁ'ﬂ%ﬁonist& antiailergic
u redg =l i de. u role, Zinterole, N
CH%%EgBSt H%:K%ﬁ_'@g&lxég ’ K%%%ﬁ?g:gf%s% IBHI%I%)OTS,ZDUE ARS combinations of
3- (48 - HYBF ARG BE BURSERSE: 3y droxymethyl-phenyl)-ethylamino] -
hexyloxy}-butyl)-benzyl-sulfonamide -
5-[2+(5 BeRigtmbinganizhyRmibeddrdyds OV A OB ER -inhibitors or
QUINOIIN-21908 s i
4-Hydroxy-_7-?-,Ifffﬁg-&’-p,hen lethoxy)propyl}sulphonyl}ethyl]- 30
amino)SRYALSIEIE Heh 2 Stz Bfsa@Umetics, corticosteroids, - PDE4-inhibitors,
1-(2-FIUiss6R-mpdbatorploe iyl PR-ah (hpemizis)idazolyl)-2-methyl-2-
butylantgedeti®teids with PDE4-inhibi -inhibi -
L3 gl enzyl-amino)-4-nydroxyphonyiy-5. [ (- aibitors - or - LTD4
benzimida %% -methyl-2-butylami no}ethanole 35 -
I-[2H-5 Ty B ERE: Atith | Bhibiprs oL LT danms pondsts
methy|&iGiIRRpindiyip:2-wieh iy R24paamgainino]ethanole WO 2007/051536
PCT/EP2006/010177 12 -

1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4- X )
mét 5.%%%%% f’ﬁ%ﬁﬁfﬁ; %Mﬁo%m%&n@[}g E)e mentioned include Al-
1-[2RHESTRNRI %leam, poseizinkdtoltaad(Broxaterole, Carbuterole,

Clenbuterole, Fenoterole, Formoterole, Hexoprenaline, Ibuterole, isoetharine,
Isoprenaline, Levosalbutamole, Mabuterole, Meluadrine, Metaproterenole,
Orciprenaline, Pirbuterole, Procatercle, Reproterole, Rimiterole, Ritodrine,
Salmefamole, Salmeterole, Soterenole, Sulphonterole, Terbutaline, Tiaramide,
Tolubuterole, Zinterole, CHF-1035, HOKU-81, KUL-1248 and

- 3-(4-{6-[2-Hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-
hexyloxy}-butyl)-benzy!l-sulfonamide

- 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)propy!|sulphonyl }ethyl]-
amino pethyl}-2(3H)-benzothiazolone

- 1-(2-Fluoro-4-hydroxyphenyl}-2-[4-( I -benzimidazol yh-2-methyl-2-
butylamino]ethanole

- 1-[3-(4-Methoxybenzyl-amino)-4-hydroxyphenyi}-2-[4-(1-
benzimidazolyl)-2-methyl-2-butylaminolethanole

- 1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yi}-2-[3-(4-N,N-
dimethylaminophenyl)-2-methyl-2-propylamino)ethanole



butyloxyphenyl)-2-methyl -2-propylamino]ethanol e 5 -
1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-
methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol -

VEIRATINY38- (1-hydroxy-2-isopropylaminobutyl)-2H-1,4-benzesaazire®s /010177
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(4H)-one - 1-(4-Amino-3-chloro-5-tritP
uormethylphenyi)-2-tent.-butylamino)ethanol 10 - 6-Hydroxy-8-{
1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl- ethylamino]-ethyl
}+4H-benrofj.- |@p§@; .
6- Hydren{ 8- I h ro g?ﬁ%én%f C%ZCOe)%%ZI%I% %itlngléstér) 1,1-
dimethy el%ﬁyPétDmln ]W N E}t E ﬁh§ f -
6-HydrdxiZB-Idr qm&lﬁhbﬁo&gna@éwae‘idyﬂlz {3direthyl- 15
gt?%fmlﬁln;u@l@tb:ghggﬂu—nem@mﬁgﬁa@mamnﬁﬁethanolc )

X -1-hydrgxy-
L hgimg ?o@%%img( yz BRSNS RIATyIh Fayste:
ey Téy- Pt bheRg Y 2<hHielaginoethanol
ethyland r{é}’ ZU‘[Y-@]&&QQWWQ@MW%) 2H-1,4-benzoxazin-3-
6- Hydr@&ﬁ-)se{ﬂehydroxy 2-[2- (4 isopropyl- phenyl) l,Idimethyl-
ethylami
8-{2 [2%%‘?%-%@%;12 Ag%%%% Vaﬁuﬁ‘& LR 8%@‘&%‘%0)““&“0‘
hydroxé %gl'% XI}}% Emgg%lg - ~methoxy phenyl) ,1-dimethyl-
8-{2-[2 e eaiop heibyy)-4i-winze{iyi mkgambohd - hydroxy ethyl}-6 25
hydroxg-4y-drerzcili4laxa 4- 1.1-
a4t &ﬁﬂé Pgﬁ{{%{f qaﬁ;ﬁ@@( é%eg?xy'gfgeztﬁ o aczd ethylester)-1,1
1,4]ox ethylamin pré%y %W) ic acid -
8-{2-[2- %ﬁﬁ’ ‘B'FP g*}é “1"1/ -ditetiy PRERARINBSSTIE -hy draxjddthyl}dBoethyl-
6- hydr@tbyimhmizmﬁiyhﬂeﬁﬁzm;&miﬂ Ajoxazin-3-one
1-(4- EtBO{W‘[anbBﬁﬁ@eﬂ'ynQ @2(‘4!%”91ﬁxé'é{ﬁ)i%ﬂ@ﬁglbé')e%ﬁ%%fnq I-hydroxy-
butylan&r]]l ? ﬁaﬁ% ox 5) é i
2- Hydrox ‘5. dr %%H{ Tﬂ?w PERFIB-BHYKYI-ethylamino)-

phenyl 9% otle Aybnedssxy-phenyl)-1,1-dimethyl-

N- [2 HWQMH@—I&MX&H-@&M@[Z Aysiaxir2-pienyl-ethyl amino)-
6-Hydroxy-8-{ 1 -hydroxy-2-[2-(4-isopropy!-phenyl)-1 ,1dimethyl-
ethylamino]-ethyl}-4H-benzo[ 1 ,4Joxazin-3-one

- 8-{2-[2-(4-Ethy!-phenyl)-1,1 -dimethyl-ethylamino]-1-hydroxy-ethyi }-6-
hydroxy-4H-benzo[1,4joxazin-3-one

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

- 4—(4-{2-[2~Hydr0xy-2~(6-hydroxy-3—oxo-3,4-dihydro~2H—
benzo[1,4]0xazin~8-yl)-ethyiamino]—Z-methyl-propyi}~phcnoxy)-butyric
acid

- 8-{2-{2-(3,4-Difluor-phenyl)-1,1-dimethyl-ethylamino]-1 -hydroxy-ethyl}-
6-hydroxy-4H-benzo[1,4]oxazin-3-on

- 1-(4-Ethoxy-carbonylamino-3-cyano-5-fluorophenyl)-2-(tert. -
butylaminojethanol

-~ 2-Hydroxy-5-(1-hydroxy-2-{ 2-{4-(2-hydroxy-2-phenyl-ethylamino)-
phenyl}-ethylamino}-ethyl)-benzaldehyde

- N-[2-Hydroxy-5-(1 -hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-ethylamino)-
phenyl]-ethylamino}-ethyl)-phenyl]-formarmide



phenyl]-ethylamino}-ethyl)-phenyl ]-formamide WO 2007/051536
PCTIEP2006/010177 13 -
8-Hydroxy-5-(I-hydroxy-2-{2-[4-(6-methoxy-biphenyl-3-ylamino)-

WENEAT/SERRY/lamino}-ethyl)-1 H-quinolin-2-one - PCT/EP2006/010177
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8-Hydroxy-5-[I-hydroxy-2-(6- phenet‘rﬁ/lamlno -hexylamino)-ethyl]-1H-
quinolin-2-one 5 - 5-[2-(2-{4-[4-(2-Amino-2-methyl-propoxy)-phenylamino]
-phenyl }- ethylamino)-1-hydroxy-ethyl]-8- hydroxy IH-quinolin-2-one -

[3-(4-{&Rrydysk 9 erlfty 9&9&@2% (@RI AN -3-ylamino)-

e '?queé‘f%&%ﬁg#e%%w@zg SRR inol--hycroxy- 10

ethyl)- 2 ﬂ}p;ﬁg:ﬁ@[ henethylamino-hexylamino)-ethyil- 1 H-
3-(4-{6dtridyiardxpne-(4-hydroxy-3- hydroxymethyl phenyl)-ethylamino]-

S e e
heptyl 'tf éé’u é1¥§ ~qumoim ~-2-0ne

4-(2- {6[Pzt(ee{@yﬁﬂdﬂ&ﬂtanbslrﬁ@ﬁwcbaemﬁ)m@wmeﬁwmoyL)l—
fl\llyirdoxﬁtﬁﬂmﬁaﬂd]%@%ﬁﬁ?}hﬁh@mﬁﬁqmm (ihen yi}-urea t

a - -/ -
phenylr)E'I @rﬁz YQT hropy g‘ﬁeny aé%é(gmg%‘ Qgg ’i}égﬁ )i ei ﬁﬂ%xy—
form, a§ BRSNS BRtEREs or as pharmaco Ioglcally
acceptéhﬂé—éé’r{é’; Ehldenasy-Gr (dybyares yPidiyd ok greciafisdmieyiedtHytamino]-
the groy& Stupg eI [hdragiaridsa aveiobromide, hydr0|od|de hy-
drosulft ethansul nate trat hydro-
maleatg %ggpahﬁ?/?fb%tr Jel;})ﬁE (?:rgl) réﬁ?'é)rx m &rcpt ﬁ:{% etylamino}-
hydroo 9@‘5’ QI’@(&“W stEIRERESHYargBUAs oate and
hydro- W@W&B@ﬁg@oﬁeﬂmpmﬁfohptqfhemd YeimpichglHengitsmiheh | -
may bensr@B;{?[@gyncyg?d;agy&gtﬂm g.%otpreferred the bromide salt,
Oxitrop| ts, pref: salt eferred
the broNTASEN IS a i e ool ee RIS as Lporimetny!-

G|ycop9h@mﬁn¢t§%n&%m@ﬂe?r@amemrwﬂa@@@nmde

optionally in racemic form, as enantiomers, diastereomeres or as pharmaco-
logically acceptable salts, solvates or hydrates. Preferred are salts selected
from the group consisting of hydrochloride, hydrobromide, hydroiodide, hy-
drosulfate, hydrophosphate, hydromethansulfonate, hydronitrate, hydro-
maleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotarirate, hydroox-
alate, hydrosuccinate, hydrobenzoate und hydro-p-toluenesulfonate,

Exampies of preferred anticholinergics which may be mentioned include
Tiotropium salts, preferred the bromide salt, Oxitropium salts, preferred the
bromide salt, Flutropium salts, preferred the bromide salt, Ipratropium salts,
preferred the bromide salt, Glycopyrronium salts, preferred the bromide salt,
Trospium salts, preferred the chioride salt, Tolterodin, From the above men-
tioned salts the pharmacologically active part is the cation, possible anions are
chloride, bromide, iodide, sulfate, phosphate, methansulfonate, nitrate,
maleate, acetate, citrate, fumarate, tartrate, oxalate, succinate, benzoate oder
p-toluenesulfonate. Furthermore



Trospium salts, preferred the chloride salt, Tolterodin. From the above
men- tioned salts the pharmacologically active part is the cation, possible
anions are chloride, bromide, iodide, sulfate, phosphate,

W4t dHonate, nitrate, maleate, acetate, citrate, fumarate TREFE2{06/016177

10

15

20

25

30

35

oxalate, succinate, benzoate oder 5 p-toluenesulfonate. Furthermore
WO 2007/051536 PCT/EP2006/010177 14 - 2,2-Diphenylpropion acid
tropenolester-methobromide - 2,2-Diphenylpropion acid
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sco‘pinés‘%e“ﬁﬂﬁ- Bipdisrailiaeid G9RsarssisTvteheRimiEn acid
tropendidsiifinmthonibatdescopiftstrMetbotgaraition acid
tronenglmﬂmﬁp%mro%dﬁmﬁ%w:ﬂ&@mondadd
scopingstek ide; - 9-Fluor-flu -9-carbon acid scopinester
e |
tropendidSucHoRYNBBREFREC2r9an afig HRRFBALestArAtheRromide
scopinésténdethaimoniidmroBerzidisiobenolester -Methobromide
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cyclopr, ropinester-Methobromide - 9-Hydroxy- en-9-carbon aci
oo R S ABBToR I 2B e Lo IR corbon acid
cycloprdpyitibpiridutsenviarebesrardd tapsnetasieriirieiomigbon acid
cycloproiisapl@steeiMbimboonaiid scopitysitenyidihotenriidarbon acid
cycloprgpyliippings EGM@BAQQB?P?JQ&eE—M@t@gMHQQZ" acid
methylesterc: : Ser- e - .

th I%ﬁgﬁggr gylt!‘%% e%\f r ethobr‘fmlde i d
9-Hydroxs XaPRFEN BB bR I pEPBY R It Y rhbomide
9-Hydr&xitydrrenoémbsrcathesasisrasiopretioopndsierMethobromide

- 9-Methyl-fluoren-9-carbon acid cyciopropyltropinesier-Methobromide

- 9-Methyl-xanthen-9-carbon acid cyclopropyltropinester-Methobromide

- 8-Hydroxy-fluoren-9-carbon acid cyclopropyltropinester -Methobromide

- 4.4 -Difluorbenzil acid methylestercyclopropyltropinester-Methobromide

- 9-Hydroxy-xanthen-9-carbon acid tropenolester -Methobromide

- 9-Hydroxy-xanthen-9-carbon acid scopinester Methobromide

- 9-Methyl-xanthen-9-carbon acid tropenolester -Methobromide

- 9-Methyl-xanthen-9-carbon acid scopinesterMethobromide

- 9-Ethyl-xanthen-8-carbon acid tropenolester Methobromide

- 9-Difluormethyl-xanthen-9-carbon acid tropenolester -Methobromide

- 9-Hydroxymethyl-xanthen-3-carbon acid scopinester -Methobromide

Examples of preferred corticosteroids which may be mentioned include Be-
clomethasone, Betamethasone, Budesonide, Butixocorte, Ciclesonide, De-
flazacorte, Dexamethasone, Etiprednole, Flunisolide, Fluticasone, Lotepred-
nole, Mometasone, Prednisolone, Prednisone, Rofleponide, Triamcinolone,
RPR-106541, NS-126, ST-26 and
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- 9-Methyl-xanthen-9-carbon acid tropenolester -Methobromide -
9-Methyl-xanthen-9-carbon acid scopinesterMethobromide -
9-Ethyl-xanthen-9-carbon acid tropenolester Methobromide -

W& B {ITFSthyl-xanthen-9-carbon acid tropenolester -MethoBfFHBRI08010177
9-Hydroxymethyl-xanthen-9-carbon tacid scopinester -Methobromide
Examples of preferred corticosteroids which may be mentioned include

. Be- clomethasone, Betamethasone, Budesonide, Butixocorte,

Ciclesonide, De- flazacorte, Dexamethasone, Etiprednole, Flunisolide,

Flutica ote, Mometasane, Prednisqlone, Prednisang,
el R o RN | SO Ay 5-onc-
2007/05Ad96P EF1Empodhrbathion 5cig S bflueremethylester

17-K2- ﬁjﬁamhﬁmybwmcﬁfmytﬁﬁ}m@hﬂB?Gp(@pzonyioxy -androsta-1,4-
androsigst 47%%%%?&}{%%' %Q'%@t@ﬂ% %ﬁ&?}efs Dester,

6,9-Difl rox -3l-§xo 17- | ééé sta 1.4-5
ot 1 PO el FGLOE | ST e kb

6a,9a- dmmtmww@pymmﬂagmmdm%mm@c 17p-carboxylic
tertameikigleyelaptemyicadionyl)oxy-androsta- 1,4-diene-17 p-carboxylic

acid cyanomethyl ester 10 optionally in racemic form, as enantiomers,
diastereomeres or as phafrmaco logically acceptable salts, solvates or

hydPRASNE D iR OTBCER} S OfFhr &F SRRILGTRETErTANRIS A Bk AT iR hpgmaco-
sodiogialiycaassivabls ated |5 il batazoatdyy dpdtosp Eataspise oo pnefEsed salts

ace@i@%eﬁcmr&a&%talﬁﬁilmawon@t%%dﬂmdfp S%QQ%EM%ulfebenzoates
palm ate |valates aor. furpates, 5 Exagté ferred PDE4-| n |bé0ﬂy dro-

hlgn 'abe men *é’r?é‘ mcﬁlﬁc tes|fjro teﬁ" "Prgp}ona “s
Rofl&?ﬁﬂé??é’ hAGAoHRITH IRIRSs Y vRbaieRIN8 r17’%i’~e‘f"ﬂ=1afentr|ne Lirimilaste,
Arofylline, Atizorame, D-4418, Bay-198004, BY343, CP-325,366, D-4396

(SC@%&%@%@&&%&@W&%@MM@ 149 B0 ABR2D: include En-
D-4418

cDE” gg)él&l 1%@&%8%85 Y 1123{?‘ Q&r%ikgs?)?ﬁ?}rhilaste, Pu-

N-(IBfoniFims o rioRe Ipsiadifrafylinedidiizoimemdiyid. 8, 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, CI-1018, CDC-
801, CDC-3052, D-22888, YM-58997, Z-15370 and

~  N-(3,5-Dichloro- I -oxo-pyridin-4-yi)-4-difluoromethoxy-3-
cyclopropylmethoxybenzamide

25 = (-)p-[(4aR*,10b5*)-9-Ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzolsi{ !,6]naphthyridin-6-yl}-N,N-diisopropylbenzamid

- (RyH+)-1 —(4—Bromobenzyi)~4~[(3-cyciopcntyloxy}—4—methoxypheny]}-2-
pyrrolidon

- 3-(Cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-methyl-

30 isothioureido}benzyl)-2-pyrrolidone

- ¢is[4-Cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-carbon
acid]

- 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxy-
phenyl)cyclohexan-1-one

35 - cis[4-Cyano-4-(3-cyclopropyimethoxy-4-

difinoromethoxyphenyl)cyciohexan-1-ol]
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cyclopropylmethoxybenzamide 25 -
(-)p-[(4aR*,10bS*)-9-Ethoxy-1,2,3,4,4a,]Ob-hexahydro-8-methoxy-2
meth%/ltge‘_nzo[s][1,6]naphthyridin-6-y|]-N,N-diisopropylbenzamid -

-31‘5’6‘&-BromobenzyI)-4-[(:~3-cy(ilé)pentyloxy)-4-methoxypﬂﬁ%‘f@ﬁz@ﬁ"“1017’7
pyrrolidon -
3-(Cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-methyl- 30
isothioureidolbenzyl)-2-pyrrolidone - cis

[4-,fj]ya(wmmqnwwmﬂmwmhawmmﬁoﬁ@mm

acid] -

ylidenlacetate :

2-carb t -4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxy-
phényf@ng}%:tﬁﬂL :&?ﬂ@hﬁépagmt@%ﬁﬁmthwabﬁ?wammwﬁ-
difluorphristhlseggttenyl)cyclohexan- | -oil WO 2007/051536
PCT/ERZYREpaRT-5 8 ithydro-T-ethyl-3-(2-thienyl)-9H-pyrazolo[3,4-c]-1,2,4-

RO A loxy-4-méthoxyph idin-2-
§/liéén)ﬁ?§%§%§§%§£§%? oxy-4-methoxyphenyl)pyrrolidin

4-(3 -cyclopentyl oxy-4-methoxyphenyl)pyrrol
idir-2- PRESE diﬁy%rcg-le%/hyi-%-(tgrt-bgtyl}@f{—pyiyago!o%,)Ec/:]-

9-Cyclbgehtyif@lalihydappyratmd-3-(2-thienyl)-9H-pyrazolo[3,4-c}-1,2,4-
triazolo[4,3-a]pyri dine - 9-Cyclopentyl -5,6-dihydro-7-ethyl

-3- - 1)-9H-pyrazol0[3,4-c] - 1.2.4-triazol Q[4,3 -a] pyri dine 10
oo e B ] e otheR igrites, Gcas pharmaco-

phafBi&adY IGgReRp e cepianroARs kst Dieivsed efesalisaselected
salfsaelebtegrdopneonsiging ot diyaisticld of dydhgdnitiomibydhsiareriilae, hy-
hyciRigglieie Ny §§§ha¥grqﬂtm§§aﬁ%?{%@haﬂ§§£§ﬂﬂrﬁe, hydro-

hydronitr%[e hydroacetate, hydrocitrate, WE marate,

] hvdro- maleage,
TR e R GRS e AT s A o RSBl hydroox-
hy g thYidepisatorigid Exabrpreaist wrdfaydigpFrDMientsigfonsts. which

may be mentioned include Montelukaste, Pranlukaste, Zafirlukaste,

MCEx S h1 DB a2 MEN A bMaeRRy Y HRh8ned include
Vuﬁigﬁ?fgﬁﬁés'fé, SE2a1 A0, Zafirlukaste, MCC-847 (ZD-3523), M:I(-:{)Gl,

MEN-91507 (LM-1507), VUF-5078, VUF-K-8707, L-733321 and

- I(((R)-(3-(2-(6,7-Difluoro-2-quinolinyl)ethenyl)phenyl}-3-(2-(2- hy-
droxy-2-propyhphenyhthio)methyicyclopropane-acetic acid,

- {((L(R)-3(3-(2-(2,3-Dichlorothieno[3,2-bjpyridin-5-yI}-(E)-
ethenyl)phenyl)-3-(2-(1-hydroxy-1-methyiethyl)phenyl)-
propyDthioymethyl)cyclopropane acetic acid

- [2-[[2-(4-tert-Butyl-2-thiazolyl)-5-benzofuranyfjoxymethyl Jphenyljacetic
acid

optionally in racemic form, as enantiomers, diastereomeres or as
pharmacologically acceptable salts, solvates or hydrates. Preferred are salts
selected from the group consisting of hydrochloride, hydrobromide,
hydroiodide, hydrosulifate, hydrophosphate, hydromethansulfonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate und hydro-p-
toluenesuifonate. Further examples for optionally preferred salts and
derivatives are alkali salts, i.e. sodium or potassium salts, sulfobenzoates,



20 - 1-(((R)-(3-(2-(6,7-Difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2- by-
droxy-2-propyl)phenyl)thio)methylcyclopropane-acetic acid, -
I-(((L(R)-3(3-(2-(2,3-Dichlorothieno[3,2-b]pyridin-5-yI)-(E)-

VAR RENYI)-3-(2-(1-hydroxy-I-methylethyl)phenyl)- 25  PCT/EP2086/010177
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propyl)thio)methyl)cyclopropane acetic acid -
[2-[[2-(4-tent-Butyl-2-thiazolyl)-5-benzofuranyljoxymethyl]phenyl]acetic
acid optionally in racemic form, as enantiomers, diastereomeres or as 30

phagmac@pgicalyi asremiablamaliensoMaleH AL MHRIES sFIRISHEAR S cetates,
saltsrgel cg dsfr M (tjhe roup cchn%stlr%%ofih drochloride, lgﬁrobromlde,
hydFoigaiae, Rydrosalats  RyarBphosh @%ﬁ?oméﬁ'ﬁﬁ% HeRates.
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydExtanyzits, ¢fy drefexsddtEGBRIFofibeinate hivk ipherzoaienaing &y dheHide Ce-
35 tﬁiﬁﬁﬁ%&'%ﬁﬁzﬁﬂ%@rA@B?{IE)&?P,fMa%DE@R@&Z gferred salts and

derivatives are alkali salts, 1.e. sodium or potassium salts, sulfobenzoates,
WO 2007/051536 PCT/EP2006/010177 17 dium or potassium salts,
sulfobefrdbbfeblprosiapbsnsopminmate § 4dmarpbolprebiidtasco-2-buten-
dLZ}/S:P%@M}&M&Q@&T;&&W@@B@M@P%i?dzﬁb!'iﬂiétes- Exaemples of
Fuxi ha%{%o%%@%%%g%%%%%%%%@%@dg w%‘%mg) -1-0%0-2-
4-[(3-C Pc%?-‘ﬁfréf BT IR RS B RSTNgASLiRgOX0-2-buten-
1-ylfamint{B-L-byetebfbpsiphethoarchinhgefiide (N, N-dimethylamino)- 1 -oxo-2-
g"[§3'cblﬁ&4-ﬁwwghw)m§'&%ﬁd $ritosiotbyiaminpel-oxo-2 10
uten- NOJ.L-GYC ) Xyrchinazoline -
B A 3
buten-Mﬁmm%}-ﬁmss%ﬂ;ﬂ%ﬂ%%zehmzoline :
4-[(R)- -ty faomimblk s yi)etimarbbe{i# 4 (R)-E-eeiRbbierel morpholin-
Zf'][a(tgng‘@%ﬁ%ﬁ@%ﬁl@ﬁﬂwﬁq%}Tﬁﬁgﬁiﬁf’?(lé{ciopro y]rgeéhgx -cPin%QI:i%Iine
R S R oo
4-yl)-1-0x0-2-buten-1-ylfamino }-7-[(S)-(tetrahydrofuran-3-yDoxy]-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-2-methoxymethyl-6-0xo-
morpholin-4-yl}-1-oxo-2-buten-1-yljamino}-7-cyclopropylmethoxy-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{2-({S)-6-methyl-2-oxo-morpholin-4-
yl)-ethoxy}-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-({4-[N-(2-methoxy-ethyl)-N-methyl-
aminoj-1-oxo-2-buten- -yl }amino)-7-cyclopropylmethoxy-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-
buten-1-yljamino}-7-cyclopentyloxy-chinazoline
- 4-{(R)-(1-Phenyl-ethyl)amino}-6-{[4-(N,N-bis-(2-methoxy-ethyl)-amino)-
1-0x0-2-buten-1-yljamino}-7-cyclopropyimethoxy-chinazoline
- 4-{(R)-(1-Phenyl-ethyl)amino}-6-({4-[N-(2-methoxy-ethyl)-N-ethyl-
amino]-1-oxo-2-buten-1-yl}amino)-7-cyclopropylmethoxy-chinazoline
- 4-[(R)-(1-Phenyl-ethyljamino}-6-({4-[N-(2-methoxy-ethy!)-N-methyl-
aminoj-1-ox0-2-buten-1-yl }amino)-7-cyclopropylmethoxy-chinazoline
- 4-{(R)-(1-Phenyl-ethyl)amino}-6-({4-[N-(tetrahydropyran -4-y1}-N-methyl-
amino}-1-oxo-2-buten-1-yl}amino}-7-cyclopropylmethoxy-chinazoline



- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-
4-yl)-1-ox0-2-buten-I-yllamino}-7-[(S)-(tetrahydropuran-3-yl)oxy]-
chinazoline 20 - 4-[(3-Chi
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morpholin-4-yl)-1-oxo-2-buten-I- yI]amlno} -7-cyclopropylmethoxy-

chinazoline -

4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-

yl)-ethéxjfR-Ciethtxjuchihangliaensoo]-6-{ [4-(N,N- dsmethylammo) 1 oxo-2-
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4-[(3- dmmmlﬂ}aldaphan}kfa{ﬁﬁ&)oltseqwmﬁﬂrmmmbaliﬁﬂhﬁ)tylﬂhmaioime

buten- 4.y Bagaiieyi/s mg; t@fvtm MLSRSEDIEAAN  hingzoline

o i

buten-1 amlno
4-[(3-CRERYSHIBPBN ORTH AR 1[m (2 methoxy- ethyl) -N-methyl

amino 41 X)p{2-Bhtary ethly}aanihe)} /6oyt lopirotyopiiealyinazdlipgrolo[2,3-
4-[(3- Ctlpj ﬁﬁ.lfgiggphenyl)amlno] -6- {[4 (N-cyclopropyl-N-methyl-

-G rxa‘f’lf?uo W B NS Ar Ay e 4Bin0)-1 -
buten- p%ﬂ'a?nh\'@ﬂﬂ?]['(ﬁ %@ﬁﬁhyﬁﬂihﬁ’é)‘r@%%é@hoxy] chinazoline
4-{[3-Chlor-4-(3-fluor-benzyloxy)-pheny{jamino }-6-(5-{[(2-
methansulfonyl-ethyl)aminolmethy!}-furan-2-ylhchinazoline
- 4-[(R)-(1-Phenyl-ethyl)amino}-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-
ylI)-1-oxo-2-buten-1-yljamino}-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluorphenyl)amino}-6-{[4-(morpholin-4-yl)- 1 -oxo-2-buten-
1-yllamino}-7-[(tetrahydrofuran-2-ylymethoxy]-chinazoline
- 4—[(3-Chlor-4—ﬂuorphenyl)amino]-6-({4—[N,N~bis»(Z-methoxy—ethyl)-
amino]-1-oxo-2-buten-1-yl}amino)-7-[(tetrahydrofuran-2-yl)methoxy]-
chinazoline
- 4-[(3-Ethinyl-phenyl)amino]-6-{{4-(5,5-dimethyl-2-oxc-morpholin-4-y1)-
{-oxo0-2-buten-1-yljamino}-chinazoline
- 4—[(3—Chlor—4-ﬂuor-phenyl)amino]—6—[2—(2,2—dimethyi-6-oxo~morphoiinn4-
yD)-ethoxy]-7-methoxy-chinazoline
-~ 4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-(2,2-dimethyl-6-oxo-morpholin-4-
yh-ethoxy]-7-[(R)-(tetrahydrofuran-2-ylymethoxy]-chinazoline
- 4-[(3-Chior-4-fluor-phenyl)amino]-7-{2-(2,2-dimethyl-6-oxo-morpholin-4-
yl)-ethoxy]-6-{(S)-(tetrahydrofuran-2-y!)methoxyl-chinazoline



- 4-[(3-Chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2
buten-1-ylJamino}-7-[(S)-(tetrahydrofuran-2-y1)methoxy]-chinazoline -
4-[(3-Ethinyl-phenyl)amino]-6,7-bis-(2-methoxy-ethoxy)-chinazoline -

“”‘741F(‘?;U@F"ﬂéFM-fluorphenyl)amino]-7-[J3-(morphoIin-4-y|)-propyI%S‘(‘]ﬂl'ﬁ?@z(PQWU10177
[(vinylcarbonyl)amino]-chinazoline A9
4-[(R)-(1-Phenyl-ethyl)amino]-6-(4-hydroxy-phenyl)-7H-pyrrolo[2,3-
d]pyrimidine -

gxgygrmgsrg@n@&m ﬁﬁ&gﬁﬁ@%%ﬁ?#}%?-%ﬁ{ﬁ‘g@dﬂﬁm%})ﬁﬂmH-Qi-}r)
izl efiél T %eﬁ%yl xy- fa am*.fﬁ%mg
metharks pamIngl -@—ﬁ%ﬁi%l@?@’cmb@nyl)
4|)[(|R) @ﬁ;dm%mﬁ};?{%mﬁfiﬁz@%(w%%mﬂ&yl -2-oxo-morpholin-4-
yl)-1-0x I(}%Qg - -
’ 4-[(3- Cglgr @IEJ%I: - énﬁgnno] -6-{[4- (jrfnorpholln 43&1?%)(%0%0%8%# 215ylloxy)
-yllamino a%}a%% th-2 -yl )methoxy]-chi nazol me -
4-[(3- C‘ﬂﬂ 3 i@@rﬁﬁb@ﬂ)ﬁhﬁmd}wnwtms@mmmgwammn

amlno]c@s@éﬁcaémﬁep}bxy{)}armam@Zj(tgtmﬁmmgmran -2-yl)methoxy]-
chinazgl

r-4-flugr-phenyl) mm etrahy dro ran-3-yio
4- [(3 Et | eny n(ﬁ %4? |megh tlr ty) orphol?{n AH/‘) 30
10 1-ox0- an Qgﬁ %hlnazollne
4-[(3- Cﬁ+&34ﬂidbf-éﬁhmamm}mmi'@‘@immﬁ)&'leptpmidinféﬂdmw-%
yl)-ethaxythémethmegsiwaazoline -
4-[(3-Chl 0 i
yl)- etho%(ﬁ i (teﬁ%#%mk%éiétﬁ ij]‘tnér(] qél(gz)% nﬁgygéaobonyl]-
4-(3-CRIBFA Iﬂl‘éﬂﬂﬁéﬁg %mﬂBP’?Y[f p1328#R&thy|-6-oxo-morpholin-4
15 yl)- e{hWﬂmwmwepbmmmmmmxmmmmm&xmamﬂyz]-

4210[?3?/23 %@lﬂﬂe@iﬁ? y-tfnazoline
a 0X0-m
p|per|d|n?[yl] oxy} mégj %%ggzpen loxy)y L) -methoxy-

4-[(3-CH Wﬁ%@ phenyl)amlno] 6 [1-(tert.-butyloxycarbonyl)-
piperidit-E3ACkiGr 74nrfirito ety azbivod-6- [i -(2-acetylamino-ethyl)-piperidin-4-
20 yloxyl-7-methoxy-chinazoline
- 4-[(3-Chlor-4-fluor-phenyljamino}-6-(tetrahydropyran-4-yloxy)-7-ethoxy-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino}-6-((S)-tetrahydrofuran-3-yloxy)-7-
hydroxy-chinazoline
25 - 4-{(3-Chlor-4-fluor-phenyljamino}-6-(tetrahydropyran-4-yloxy)-7-(2-
methoxy-ethoxy)-chinazoline
- 4-[(3-Chior-4-fluor-phenyl)amino]-6-{trans-4-
[{(dimethylamino)sulfonylamino]-cyclohexan-1-yloxy }-7-methoxy-
chinazoline
30 - 4-[(3-Chlor-4-fluor-phenyl)aminoc]-6-{trans-4-[(morpholin-4-
yhcarbonylamino}-cyclohexan-1-yloxy}-7-methoxy-chinazoline
~  4-{(3-Chlor-4-fluor-phenyhamino]}-6-{trans-4-{(morpholin-4-
yDsulfonylamino]-cyclohexan-1-yloxy }-7-methoxy-chinazoline
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
35 acetylamino-ethoxy)-chinazoline
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5 - 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(trans-4-amino-cyclohexan-I-yloxy)-
7-methoxy-chinazoline -

L%B -Chlar-4-fluor-phenyl)amino]-6-(trans-4-methansulfonylamino-

HEXAAEI-yioxy)-7-methoxy-chinazoline - PCT/EP2006/010177

4-[(3-Chlor-4-fluor-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7- 10
methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino}-6-(I-methyl-piperidin-4-yloxy)-7-
methoMmmm&mmmnom&m@@hemﬁymwrﬁm -yloxy)-7-(2-
1-[(mompbalindnybrarhamdle RipeYdikfyiaas/-methoxy-chinazoline 15
- 4- -Iu n Iam| 6-{l thoxymethyl)carbon
piperdhle %!g;; ERRgE? ﬁ@éﬂ% ptpendito 5 bearbdnyt-
4-[(3- W%&r%ﬁaﬁﬁﬁb}xﬁ@ﬁmmh@yloxy) 7-methoxy-
ch|nazéhﬁe—{}lﬂﬁﬁtﬁﬂlidrébﬂ@l%fi-}lii'ﬁmd}%n(@Oirﬁrfad)carbonylmethyl -piperidin-

-(2- acez;y ﬁmg el e&ﬁ ‘bl yioxy}-7-methoxy-chinazoline -
ﬁ tetrahydropyran-4-yloxy)-7-ethoxy-

ﬁh[i(r'?ag ﬁ&é r-f- uoT-p eny ammo] 6-{cis-4~{ N-[(tétrahydropyran-4-
4-[(3-Chiwarbdupil-phersihsihranohe}(Setehetmeibiimy BHytar ey -
hydroxyrchinarakine 25 -

A-[(3- C:'ﬂ'%’shoxyﬁli’%%\‘)lfﬁ{&yﬂa% SR o T

metho chinaz
4-[(3-CHISAIRRTSL NN AR R pF dRehexan- 1-yloxy)-7-methoxy-
[(dimettlyinaapio)suifonylamino]-cyclohexan-I-yloxy}-7-methoxy-

Zh[l(%achu -@%1501‘-4 -fluor- phr%?go)ammo ]-6-(cis-4-{ N-[ morpholm-4—
yl)carb ;ﬂ)ﬁﬂaml o; cyco al A% gg%i%%%%gﬁﬁygﬁmgthoxy— china-
4-[(3-C 8-fluor- phenyl)amlno} -6-{trans-4-[(morpholin-4
yl)sulfof(@nithbdreddlaleenwianyinéirtetrany-¢ ezl ryiamino-
4-[(3-ChlRretdiuor-Phesu)amineke; éem%quan -4-yloxy)-7-(2- 35
acelylaghie &gy f?&a@%% Ahiirio 61 methansultory -prperidind.
yloxy)-7-ethoxy-chinazoline
- 4-{(3-Chior-4-fluor-phenyl)amino}-6-(1 -methansulfonyl-piperidin-4-
yloxy}-7-(2-methoxy-ethoxy}-chinazoline
- 4-[(3-Chior-4-fluor-phenyl)amino}-6-[ 1-(2-methoxy-acetyl)-piperidin-4-
yloxy]-7-(2-methoxy-ethoxy)-chinazoline
- . 4-[(3-Chior-4-fluor-phenyl)amino}-6-(cis-4-acetylamino-cyclohexan-1-
yloxy)-7-methoxy-chinazoline
- 4-[(3-Ethinyl-phenyljamino]-6-[ I -(tert.-butyloxycarbonyl)-piperidin-4-
yloxyl-7-methoxy-chinazoline
- 4-{(3-Ethinyl-phenyl)amino}-6-(tetrahydropyran-4-yloxyl-7-methoxy-
chinazoline
- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-{N-[(piperidin- 1 -yl)carbony]-
N-methyl-amino}-cyclohexan-1-yloxy}-7-methoxy-chinazoline
- 4-[(3-Chior-4-fluor-phenyl)amino}-6-(cis-4-{ N-[(4-methyl-piperazin-1-
yl)carbonyl}-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
chinazoline
-~ 4-{(3-Chior-4-fluor-phenyljamino]-6-{cis-4-[(morpholin-4-
yhecarbonylamino]-cyclohexan-1-yloxy}-7-methoxy-chinazoline
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20 - 4-[(3-Chlor-4-fl uor-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
methansulfonylamino-ethoxy)-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{1-[(piperidin-I-yl)carbonyl]

WO BRMAIRLZES/ oxy }-7-methoxy-chinazoline s - PCT/EP2006/010177

4-[(3-Chlor-4-fluor-phenyl)amino]- 62(f aminocarbonylmethyl-piperidin-
4-yloxy)-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-(cis-4-{N-[(tetrahydropyran-4

yl)carbaryf- @w@emwaﬁw%mﬁm { 1YfoX)-<xBI RO Min- 1-y)ethyl]-

china

z
4-[(3- C%sl% 21%4 ylﬂ% Ya%?rtl% -6- 8@’}1&%@ ﬁworpholln 4- yl
)carbofy -BHAFPRepY i(%?ul O=yiot{inerahetind -y Dearhzomhl -
4-[(3- CpllpcmiﬁuépypbmylyWafﬁmme(x}sdth@Hmmb@diﬁné

yI)squQ{L)[S]:bE{H{%{W ﬁgﬂﬁﬁﬁrﬁ};&g‘; )@r’h&ewgﬁ%gn@%g gﬁfﬁ(ﬂ 7am§hox -

zoline é S% hlor-4-fluor-phenyl)amino]-6-{t 4-ethan amino-
cyclohex -1 xy 7-methoxy-chinazoline -

4-[(3-ChibidAhisy brbegyhaminplesc Inathykoifaridipigeridingd-7 -methoxy-
yloxy)-¢xétlaaxtirghinazoline 20 -

4-[(3-Chl 345@1'1'1%5'? #5};2 8{1)'}6 (-J('in}%g?f’lgi%ﬂ ?@,}@,}D&D f):e“rg 4%/10):)/)-7-

oXxy)-7- 2 etho nazo ine -

4-[(3- ﬁxﬁ’uﬁ mino]-6-[ 1-(2-methoxy-acetyl)-piperi din-4-
y|oxy]-¢@3n€aﬂmx9-amymwazum -6-(1-methyl-piperidin-4-yloxy)-7(2-
4-[(3-Chiethé:fuemphenyhamionins-(cis-4-acetylamino-cyclohexan-I- 25

yloxy)-%-met
H1(3EDRSD ‘% am.noﬁ 2‘[{‘%&3%%HBLM&&980%0%9%‘45%%&%9‘Pwdm-
onxy]- - '-ﬁ mazo ne

4-[(3- Eﬁ[ﬁ%@hﬁmﬂ%ﬁm@mﬂﬁlmwdﬂ?ﬁwaﬂﬂ-MeMiinmﬁihg»cyehexan I-
chmazzﬂagﬁﬁ; A=kl @{rﬂaﬂggﬁ-@henyl)ammo] -6-(cis-4-{N-[(piperidin-

|-yl | t L
oi;)ci g‘(}y CT}—%H% amlgr?)}lfa}%:%o?@ Cls 4] [N-(2-methoxy-acetyl)-N-

met hyl-amino}- cyciohexan l-yloxy}-7-methoxy-chinazoline

- 4-[(3-Ethinyl-phenyl)amino}-6-(piperidin-4-yloxy)-7-methoxy-chinazoline

- 4-{(3-Ethinyl-phenyl)amino}-6-[1-(2-methoxy-acetyl)-piperidin-4-yloxy}-
7-methoxy-chinazoline

- 4-[(3-Ethinyl-phenyl)amino}-6-{ 1 -[(morpholin-4-yl)carbonyl}-piperidin-4-
yloxy}-7-methoxy-chinazoline

- 4-[(3-Chlor-4-fluor-phenyl)amino}-6-{ 1 -[(cis-2,6-dimethyl-morpholin-4-
yDcarbonyl]-piperidin-4-yloxy }-7-methoxy-chinazoline

- 4-[(3-Chlor-4-fluor-phenyljamino}-6-{1 ~-[(2-methyl-morpholin-4-
ylcarbonyl]-piperidin-4-yloxy }-7-methoxy-chinazoline

- 4-{(3-Chlor-4-fluor-phenyl)amino]-6-{1-[(5,5)-(2-oxa-5-aza-
bicyclo{2.2.1]hept-5-yl)carbonyi}-piperidin-4-yloxy }-7-methoxy-
chinazoline

- 4-[(3-Chlor-4-fluor-phenyl)amino}-6-{1 -[(N-methyl-N-2-methoxyethyl-
amino)carbonyi]-piperidin-4-yloxy}-7-methoxy-chinazoline

- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-(1-ethyl-piperidin-4-yloxy)-7-
methoxy-chinazoline

- 4-[(3-Chior-4-fluor-phenyl)amino}-6-{ 1 -[(2-methoxyethyl)carbonyl}-
piperidin-4-yloxy}-7-methoxy-chinazoline



- 4-[(3-Chlor-4-fluor-phenyl)amino}-6-(cis-4-{N-[(4-methyl-piperazin-I-
yl)carbonyl]-N-methyl-amino}-cyclohexan- | -yloxy)-7-methoxy- chinazoline
35 - 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{cis-4-[(morpholin-4-

WOV Hohmino]-cyclohexan-I-yloxy}-7-methoxy-chinazolinRERER2006/010177
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2007/051536 PCT/EP2006/010177°21
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{ 1-[2-(2-oxopyrroiidin-l-yl)ethyl]-
piperidin-4-yloxy }-7-methoxy-chinazoline -

4-[(3- (Cjihtaes Eﬂkﬁi‘ﬂrﬂﬂ%ﬂmﬁ@%@rﬁéﬂéﬂqr-qb@fﬁgﬂhw?ﬁfgﬁwgmmo)—
iperi chinaz
2 I[[)(3 ﬁg}%ﬁgmo (’Y }§ cety rtJhp?eﬁ'd In- ]\?/%8%3’7)& 7- methoxy-

chifiaz 1 -4-fluor cnyl)ammo] -6-[cis-4-(N-methansulfonyl-N-methyl-
4-[(3-Ethimdphenighaxaind M dtylreindtpipsrididnkadting)- 7-methoxy-
chinazglyps- Chlor#«ﬂuor-phen l)ammo] 6- [|c1s-4 ~(N-acetyl-N-met )y! ammo)

R e e

4-[(3- Cﬁ‘r[é? Ezmﬁr&rﬂé&%ﬁ}?ﬁﬁ&amﬁn@tﬁyﬁp%mwlpmm gyelohexan-1-
methoyyeet)ekynretinayaiirazoline

j[(lfé XQn 3‘&%@-@?%?&%%@%&é&oﬁP%P{{?B%{L%Y@@%%E}YAr&%B%W‘N-
1 RO BRI SR TRB e Gtk TR -
yloxy)-4= [rﬁi;&}b;g; fHepiophenyl)amino]-6-(trans-4-dimethylamino-cyclohexan-
{5 Chigiodylbapiroy)aiinabireis-4-IN-(2-methoxy-acety) N

methyl af(gne R*C_Jp?ﬁfé@ ofjl t Im~4—
s R T B R et

7-meth@Npagithagoline -
4-[(3- B@h[r&lmh@md)ﬂmmihér@jmgmp@llgrftz/bfzﬁmeﬂw@@ﬁa%?phonn»4-

yloxy}- -

4-[(3- l}mf& - @Z é%%h rgf ! cis- §i%mdetho Icmhéi}a%OIiln 4- 25

yl)carb% é?ﬁ a!%fr jé@wg irmsipnsulfonyl-piperidin d-
yioxy) -7-methoxy- chmazolme

- 4-[(3-Chlor-4-fluor-phenyl)amino}-6-(1-cyano-piperidin-4-yloxy)-7-
methoxy-chinazoline

optionally in racemic form, as enantiomers, diastereomeres or as
pharmacologically acceptable salts, solvates or hydrates. Preferred are salts
selected from the group consisting of hydrochioride, hydrobromide,
hydroiodide, hydrosuifate,  hydrophosphate,  hydromethansulfonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate und hydro-p-
toluenesulfonate.

Examples of preferred dopamin antagonists which may be mentioned include
Bromocriptine, Cabergoline, Alpha-Dihydroergocryptine, Lisuride, Pergolide,
Pramipexole, Roxindole, Ropinirole, Talipexole, Terguride and Viozane, op-
tionally in racemic form, as enantiomers, diastereomeres or as pharmacologi-
cally acceptable salts, solvates or hydrates. Preferred are salts selected from
the group consisting of hydrochloride, hydrobromide, hydroiodide, hydrosul-
fate, hydrophosphate, hydromethansulfonate, hydronitrate, hydromaleate, hy-



- 4-[(3-Chlor-4-fluor-phenyl)amino]-6-{1-[(2-methyl-morpholin-4-
yl)carbonyl]-piperidin-4-yloxy }-7-methoxy-chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{I-[(S,S)-(2-oxa-5-aza-

WREAIRTH PB4 |hept-5-yl)carbonyl]- plperldln -4-yloxy)-7-methoxy)CBEP2006/010177

15

20

25

chinazoline -
4-[(3-Chlor-4-fluor-phenyl)amino]-6-{I-[(N-methyl-N-2-methoxyethyl-
amino)carbonyl]-piperidin-4-yloxy}-7-methoxy- chinazoline -

4- [(argéﬂetaéeﬂ%@aﬂfmmam bﬁ:ﬁ%a?&fﬂyl &@r&ey'Qfsz@r@oxalate hydro-
E%nﬁlf'én ?ﬁ 4 ﬂ nesul é‘? 0]-6-{
[(2 met oxy‘ car ony plpe oxy 9 y chlnazollne WO

2007/051536 PCT/EP2006/010177 22 -

A-[(FECinigies-fidioprpfeemsd) antiatipfic] ¢8mse thhixpprmpy | mminationed include
Za[r(tEiﬂ hl}ﬂi@ﬁl@ﬁrﬂﬂi@xﬂz@%ﬁﬁpéiéﬁafﬁ%&e@s nléi\lf]pcabastmee Loratadine,
e R ] R AR, CIBasine. Kamipine,
4-[(S-AolorPhERitREY ) ARtATREBR- ARk buTipaN - Gbtasphendiemine, Di-
cyclokekadrndexypipimatidxarmshioaPolinthazine, Ebastine, Desloratidine and
4- [(%E!'eﬁéeﬂ%%eﬁﬁ‘g aniReke: (Fans; 4maiaylamiog; C&%%eé%ﬁems or as

ylox inazoline -

2@ et éﬁcﬁﬁe A AFRIAMG) Blffa AL RIRE AE YR HoTalerist are salts
metbfleciediAt)reyibio igeRup 4$ansisfing wkinshpdiivtdelihpdrobromide, hydroio-
4- [(&@alqryﬂrﬂummhewh insdph a(!éaﬂﬁréx@iﬂaﬁﬁﬁﬁb’ﬁl'ﬁm&yq{%%&ate hy-
o aRAE R arbineaql i Al m%#g PSRN arate, hy-
-6-(trans- rpho (yar]bon amlno é'lo eRan 1
onQ&?Gf‘ﬁ@ﬁ\ rggugﬁmg% robenzoatc und ydro~p~toluenesu fonate.
4-[(3-Chlor-4-fluor-phenyl)amino]-6-[2-(2,2-dimethyl-6-0xo-morpholin-4-

Zf')[(ﬂmh?jﬂv& fﬁﬁhé!i%ﬁ%@&ﬁ%’l%ﬂ%ﬁ%yﬂl?ﬂ '&@%%ﬂﬁacoioglca ly active
r n sulfany in-4-
O)%}s%; %h %3% Ir?gm?f ‘BRI 063@% R1%r O bgbﬁﬁfﬂm
Moreover, the compound could be from the group of derivates of ergotal-
- caloids, triptane, CGRP-antagonists, phosphodiesterase-V-inhibitores, option-
ally in the form of the racemates, the enantiomers, the diastereomers and op-
tionally the pharmacologically acceptable acid addition salts and the hydrates
thereof.

As derivates of alkaloides: dihydroergotamine, ergotamine.



20 - 4-[(3-Chlor-4-fluor-phenyl)amino}-6-(1-cyano-piperidin-4-yloxy)-7-
methoxy-chinazoline optionally in racemic form, as enantiomers,
diastereomeres or as pharmacolagigally acceptable salts, solvates or
hydrates. Preferred are salts 25 selected from the group consisting of

Ciaimiydrochloride, hydrobromide, hydroiodide, hydrosulfate, hydrophosphate,
hydromethansulfonate, hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,

1. h%‘FBB% ?2 GRRE AR G slettradiqe Selfvrizne. Boestisaipess, cfapiiefiarydn the

form oflapaetissantage M WGhdRandadnaatipned inelide Braprarptine,

Cabergoline, Alpha-Dihydroergocryptine, Lisuride, Pergolide,

Pramipexole, Roxindole, Ropinirole, Talipexole, Terguride and Viozane,
whereigpattigaallpns faskaiid rmsesrodatiopres)tdistpreddseeshociasre sealingly
broughRenagRigahSANYIRS P IRRIR saispeRb@IRS-AshyHaLes wireferred are

salts selected from 35 the group consisting of hydrochloride,

hydrobromide, hydroiodide, hydrosul- fate, hydrophosphate,
whereinttieoingtbamsalfenaite prortimadtrats by omaleate, hy WO 2007/051536

PCT/EP2006/010177 23 droacetate, hydrocitrate, hydrofumarate,

hydrotartrate, hydrooxalate, hydro- succinate, hydrobenzoate and
whereiy tog5%bI0BReYaRtIAR. BRARTHRS ot Hierdirtdcantranagic dyaaehweaih is
deterninay balyrgntiorechinahiging Epinastine, Cetirizine, Azelastine,

Fexofenadine, Levocabastine, Loratadine, Mizolastine, Ketotifene,

Emedastine, Dimetindene, Clemastine, Bamipine, Cexchlorpheniramine,
whereip -iRaRinES DiskialmiRE N Ao pRaepitaasifer BI thergtidaateonents of the
respediVenently  asinmiiiemeih ang i&hRashaeiiheramtsineand Meclozine,

optionally in racemic form, as enantiomers, diastereomeres or as 10

pharmacologically acceptable salts, solvates or hydrates. Preferred are
whereigalfie stsleensd dpomreheryrauplivisiesistiviy gf tyyeloshlichiogiffby drpbabresigk, one

essentHhaigmiisle o tarostiaies nysEarhrsphate, hydromethansulfonate,

hydronitrate, hy- dromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hy- drooxalate, hydrosuccinate, hydrobenzoate and
whereihytingepdiofuendise b rexist drie decisive significant magnitude a group matching to

the respective decisive significant magnitude and, thus, to the respective batch is

selected,

wherein a first component of a batch is combined with a second component of a group
matching to this batch, so as to achieve an optimum seal between these two components
in order to improve the metering accuracy, and these two components are moved relative

to one another for the delivery process,

wherein the second components each have a recess, particularly a shoulder or groove,

for accommodating the first component and preferably form a guide tube for a piston.

2. Method according to claim 1, characterized in that the first components are

injection moulded.

3. Method according to claim 1 or 2, characterized in that the first components are
shaped seais, preferably annular-like, particularly O-rings.



Moreover, inhalable macromolecules can be used as pharmacologically
active substances, as disclosed in EP 1 003 479 Al or CA 2297174 Al.
Moreover, the compound could beyffgm the group of derivates of ergotal-
20 caloids, triptane, CGRP-antagonists, phosphodiesterase-V-inhibitores,

4 Ojpfdetocady dorthegfesn 6k tbe FaceneairfndheaRRNtNBRISRd in that a tool-

last mers and op- tionally, the pharmacologically acceptable acid

st B B S e B S B et s or eve

determyilfetpe sigbfiaam aaggbidmmenagait@iegms: 1. Method of manufacturing
a device for delivering a medicament, particularly in the form of an
aerosol, with improved metering accuracy, the method comprising,
wherein at least one first and one second component are provided, which
are sealingly brought into engagement with one another or placed against
one another, wherein the first component is produced in batches, wherein
at least one significant magnitude of the first components in each batch is
determined only by random sampling, wherein at least one decisive
significant magnitude for all the first components of the respective batch
is determined from the at least one significant magnitude, wherein the
second component is divided into groups which differ by at least one
essential magnitude of the second components, wherein depending on
the at least one decisive significant magnitude a group matching to the
respective decisive significant magnitude and, thus, to the respective
batch is selected, wherein a first component of a batch is combined with a
second component of a group matching to this batch, so as to achieve an
optimum seal between these two components in order to improve the
metering accuracy, and these two components are moved relative to one
another for the delivery process, wherein the second components each
have a recess, particularly a shoulder or groove, for accommodating the
first component and preferably form a guide tube for a piston. 2. Method
according to claim 1, characterized in that the first components are
injection moulded.



3. Method according to claim 1 or 2, characterized in that the first
components are shaped seals, preferably annular-like, particularly
O-rings. -24a- 4. Method accordingtn one of the preceding claims,
characterized in that a tool- related dimension, the volume and/or the
5, cmamsaktdﬁtyjiﬁéthed‘ﬂr@foﬁ%mp@@@@tﬁgg ene&r@d@ﬁmam%aﬁsﬂﬁﬁa%ean
ni S thod accarding to one of the
value B e B P S S e
deviation are detected or determlned as significant magnitudes. 6. Method
according to claim 5, characterized in that a tool-related dimension,
6 pﬁrt the d G& and/or %V'dtg of the recess is used as essential
' magn?udectcor %gclﬁi@t e GPEIFES R TetRoliab o rdRig tiiste HrRRsion.
DBﬂfc%aé&etﬂlﬁgjalahn@ﬁd:harﬂcténz@dthﬁtmmehe Beased/alsleasehtiae stamaarde for
dividingaMigieg @,@,@ed as essential magnitudes for dividing into the groups. 8.
Method according to one of the preceding claims, characterized in that the
second components are produced with different essential magnitudes,
7. aMetimpaticaridingyiecein ofbaiffexenitegbetivasndhe essentialmagnitiedesan
value Qﬁ&l ¥%%¥5rgf%p§e\ﬁ§ir&?“§rre EQQG“%% ggggm‘g?t an lttt(J) I%Ea Fo \%d!\r/}leth?o the
according to one of the preceding claims, chara ctevized i that the Second
grouPLomponents are produced in batches, the essential magnltude of the
second components in each batch being determined only by random
S [ this the essential ma nitude for all the sec
8 c@fr%goa%ar;gt%oc ﬁne}c}gggecﬁli\%e Ba?cﬁc%?%le AN SRS RS Bﬁ*um% ¥fgond

COmpcg\%up§r§mrwmva&t6rﬁmgnb®ﬁ@mmmmngaﬂe{umspamcutar wherein
the d.fm@a@tefémsén thatdhie HeNiGRaGRNALSES. am@w%%%m Y09 han the

manufs econd F? gonents at least one further component, particularly a piston,
Y ﬁ%“éﬁ‘% &588% the first component, and/or a support ring for axially
securing the first component to the second component. 11. Method

9. ageprang iR RiRigd BnchrRsierAaking Q%rﬂé%%x?@%%nﬁ%att e second

particularly the plston is produced in batches and at least one si cant
ComponFIh RIGMtateced depfsesnierRIAinR Srilipsprandsamponents
in eacbammhng)mﬁgaiﬂ‘tdmﬁabd only by random sampling and from this the essential

magnitude for all the second components of the respective batch is determined for the

division into the groups.

10. Method according to one of the preceding claims, characterized in that the device
comprises, in addition to the first and second components, at least one further
component, particularly a piston, which is sealed by the first component, and/or a support

ring for axially securing the first component to the second component.

11. Method according to claim 10, characterized in that a further component,

particularly the piston, is produced in batches and at least one significant



12. Method according to claim 10 or 11, characterized in that at least one
or more other significant magnitude(s), particularly tool-related
dimensions, of the further componggt or components, particularly the
diameter of the piston and/or the axially effective length of the support
ring, is or are determined and into consideration as further significant
mag_“'m%g MHTGERS) e SRIGERT 16 FRIYIBERSF sy M cant eragrBpiieomheach batch.
selecting the matching group. 13. Method according to one of the
p ' i haracterized in that the matcai]n roup is selected
T2 B a2 TUetar (s bl st more
other |aigstfeatiuriRenigisifeartarisyinfid et adlatedr diomponest avfd the further
compdagather ceatbdhergsspatirLmAgNHEdeEhEad Ak [REe8hvValiiRior the axially
pa!'ticug?rclx desired fill level of a recess b%/ﬁa seal and/or gasket. 14.

et S ite To? AdPinRErriS: dRetiGinHE BURREL AT ORI Bfaihas further
significegitoaioftydedith imgfditied teteringasiearsigyifibant evapeihadnghargidecting
the mgglgg,ga?@ n guided to be longitudinally movable therein, a shaped seal
for sealing between the guide tube and piston and a recess for
accommodating the shaped seal, wherein the shaped seal of a specific
13.  bdithaf shapeingeats imieoohbinedovdtedirguidaitube Of Ramnatebingng Ry the
matchiﬂ&%{yggptqpesﬁlé% _%Ucwa'%rto% '%é&%‘j&é.egéﬁ?{i’ﬂa%?z‘lew%alrgtruod’ép .?OOf ther with
_guide tubes depending on at least one decisive significarnt magni Ude of
optiongHy HalRFStANEIYENRS RiCHEcANEs8aanitHdneishdpBRescaneererisied figether

with thieeebanibiiesghiy aeligveaan toptinmgR sarkbenveandhe shapesisaakantof o

recess-tgg g%daq é%jeot}n?ggggﬁr to imprpve the metering accuracy, the device has
a support ring for axially securing the shaped seal in the recess and/or for

delimiting the recess. 15. Device according to claim 14, characterized in

14.  t0RLIBE HBERUMIRISRISIEUCIRE ASPh O RURIELISRY WARLABHIPLIS A LARMYANA)

th | constr ctiotn._16. Device e:&]cordin to claim 14 or 15, characterized in that
with Y FOE R T AR G ot I BRAAGHIE= 3409 7 B e0uided fo be
longitudoedistinguabin thefeifaimsHipeo B8atharasteling bivibah the shaged.sealand

piston 18R aRBLIRL %naﬁy&%mmﬂgmwQ&ée%é%ﬁ[g@%%ming. 18. Device

according to one of claims 14 to 17, characteriz at the shaped seal
is pressed into the recess and/or is elastically deformed by the recess and
the shtreepistan. of a specific batch of shaped seals is combined with a guide tube of a

matching group of guide tubes, wherein the group is selected from several groups of
guide tubes depending on at least one decisive significant magnitude of the batch, in
order to fill the recess with the shaped seal to a desired fill level and thereby achieve an
optimum seal between the shaped seal and the guide tube in order to improve the

metering accuracy,

the device has a support ring for axially securing the shaped seal in the recess and/or for

delimiting the recess.

15. Device according to claim 14, characterized in that the recess is constructed as a

groove or shoulder and/or is of annular construction.

16. Device according to claim 14 or 15, characterized in that the recess is formed or

limited by the guide tube.



19. Device according to one of claims 14 to 18, characterized in that the
diameter of the piston is 0.25 mm to 4 mm, preferably 0.5 mm to 3 mm,
more particularly 0.75 mm to 2.25 m. 20. Device according to one qf
claims 14 to 19, characterized in that the pump volume of the device is
from 1 1to 1 ml, preferably 1 | to 500 I, more particularly 5 pl to 100 pi,
most preferably 5 1 to 30 I, per stroke of the piston. 21. Device accor_ding
to one of claims 14 to 20, characterized in that the desired fill level is on

t least 9 0/ ar |c larl ast 95%, with a tolerance of not
7. el eaacce%s i p S ucfarc %f#eL% ézc Qﬁgrgf&%fﬁ@ttW%ﬁE%Hed seal

more
is of aﬁmﬁﬁfs%%ﬁ@ﬂoﬁha@mgm@mrti’rmairthe)fcm\/@emg constructed as an
atomiser, inhaler, injector, pressure generator or metering pump and/or

f%ev medical a%{osol therap

18. ice according to one ofycialms 14 to 17, characterized in that the shaped seal

is pressed into the recess and/or is elastically deformed by the recess and the piston.

19. Device according to one of claims 14 to 18, characterized in that the diameter of
the piston is 0.25 mm o 4 mm, preferably 0.5 mm to 3 mm, more particularly 0.75 mm to
2.25 mm.

20. Device according to one of claims 14 to 19, characterized in that the pump volume
of the device is from 1 plto 1 mi, preferably 1 ul to 500 ul, more particularly 5 uf to 100 pl,
most preferably & pi to 30 ul, per stroke of the piston.

21. Device according to one of claims 14 to 20, characterized in that the desired fill
level is on average at least 90%, particularly at least 95%, with a tolerance of not more
than 5%, in particular 4% or less.

22. Device according to one of claims 15 to 21, characterized in that the device is
constructed as an atomiser, inhaler, injector, pressure generator or metering pump and/or
for medical aerosol therapy.



