1 Spirocyclic heterocycles, nedicanments containing
sai d conpounds, use thereof and processes for the
preparation thereof The present invention relates to
spirocyclic heterocycles of general fornmula Fersr.H
the tautonmers, the stereoisoners, the m xtures

t hereof and the salts thereof, particularly the

SPRiacyclis hatergcyelespmadicaments ¢optaining,$3id compounds, use

I norgani ¢ ¢l f)g QHH‘F})%Qeg%esWr“the[];fl'\\é?a\‘ﬂigﬁ%greof

phar macol ogi cal properties, particdlarly an

inhibitory effect on signal transduction nedi ated by

tyrosi ne kinases, the use thereof for the treatnent
Thegpregent daentiopnelates|ta sPiFopyeis hetesy euclaeal grnefal orayla

beni gn prostatic hyperplasia (BPH), diseases of the

 ungs and airways and the preparation thereof. The

problen1othQ§‘pHesent invention is to prepare new

conpounds whi & on the basis of their pharmaceutica

ef fectiveness Jas tyrosi pe-ki nase ighibitors, may be

used t her apgatReatT A 76 hejit r eat nent of

pathophysiologic= bcessk gd| by perfunction

of tyrosi ne~i pase n-fTrst aspect,

there is provPHed conpotinds of ¢ | formula (I)

(1) characterised in that ro_J2?termgtes a phenyl or

1- phenyl et hyl group, wher ei iRt he phenyl nucleys, is

substituted in each case by the groups R to Rs,

wherein 15 Rl and R2 O

the tautomers, the stereoisomers, the mixtures thereof and the salts thereof,

particularly the physiologically acceptable salts thereof with inorganic or organic
acids, which have valuable pharmacological properties, particularly an inhibitory
effect on signal transduction mediated by tyrosine kinases, the use thereof for
the treatment of diseases, particularly tumoral diseases as well as benign
prostatic hyperplasia (BPH), diseases of the lungs and airways and the

preparation thereof.

The problem of the present invention is to prepare new compounds which on the
basis of their pharmaceutical effectiveness as tyrosine-kinase inhibitors, may be
used therapeutically, i.e. for the treatment of pathophysiological processes

caused by hyperfunction of tyrosine kinases.
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whi ch may be identical or different, denote hydrogen
or a group selected fromanong F, C, Br, |, OCH2F
OCHF2, OCF3, CH2F, CHF2, CF3. CN, N2, NH2 and OH, a
group sel ected from anongi £1- al kyl, C2. 3-al kenyl ,
C2. 3-al kynyl, 20phenyl, phenyl -0, phenyl-Cl_3-al kyl,
phenyl - C13- al kyl - O, heteroaryl, heteroaryl-O0,
het eroaryl - C1.3-al kyl, heteroaryl- 01 3-al kyl-0,
whi |l e t he above-nenti oned phenyl groups are nono- or
di substituted by groups Rs, and 25 Rsdenotes
hydr ogen, or a group sel ected fron1an0ng Ib F, d
Br and CH3, RI'denotes hygpp a group
}lonally substituted, selecte fronlanon
I"c§ (gt 3speqtokipieys Proxjied campowds pheanksal fcm:r.luk-(é] kyl, 5
Rcdenot es hydrogen, or an optionally substltuted
group sel ected from anong

R? H
NN
NT ™ ° 7
L R
N Rd N
N—

characterised in that

R® denotes a phenyl or 1-phenylethyl group, wherein the phenyl nucleus is

substituted in each case by the groups R to R®, wherein

R'and R?  which may be identical or different, denote hydrogen or
a group selected from among
&, Cl, Br, i, OCH,F, OCHF,, OCF3, CH,F, CHF», CF3 CN,
NO,, NH; and OH,

or
a group selected from among
C1.q-alkyl Ciq-alkyl-O, Cos-alkenyl, Cos-alkynyl,
phenyl, phenyl-O, phenyl-C4.3-alkyl, phenyl-C+.3-alkyl-O,
heteroaryl, heteroaryl-O, heteroaryl-C,.;-alkyl, heteroaryl-
Ci.3-alkyl-O, while the above-mentioned phenyl groups
are mono- or disubstituted by groups R,

and

R? denotes hydrogen,

or

a group selected from among
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Cl_6-al kyl, C3.5-cycl oal kyl,

C3_6-cycl oal kyl -C1_3-al kyl , C3-6- cycl oal kyl - CO,

C3. 8-cycl oal kyl -C1. 3-al kyl -CO, Cl1_6-al kyl - S02, C3-6-
cycl oal kyl - S02, C3_5-cycl odbkyl - C1_3-al kyl - 802,
phenyl - CO- and phenyl -J0302. Rd denotes hydrogen or a
group selected fromanong F, d, Br, I, OH,

a _4-al ky1, CL. stituted by 1 to 3

15f | uori ne atonéza(legﬁrﬁél Bky1- 0,

C3..7-cycl oal kyl - C14- al ky1-0, tetrahydrofuran-3-yl-0,

tgtrahydropéran 3-y1-0, tetrahydro-pyran-4-yl-0,
Ret r adsnet y@@gﬁncmr a-mblkpj e;ﬁliorwﬁgl substituted, selected from among

tetr y
R4- CL; %a%'gi' ba\ﬁfﬁﬂco Xﬂﬁ%gcwoal’hﬂ ~Grotib¥l. R may
take place via each C 20atom of the al kyl group, or

4- C24- al kyl -0, wherein the group Rd is separated
r omqeﬁ@f%@)g@ﬂgaﬂ oo &Y Oatloheﬂaswmst@taﬂcgmup Gelefed from among

grou?;a?%/, ggfgggwaﬂg}?;}% g& %Ecoyalky! Crg-alkyl-CO, Cyg-

azepﬁvclflaa&gwlﬂ; é:l%%oélkyﬁa@fﬁmﬂﬂﬁw ~Ele-bRYKEE,0C, -

olin - a

nor pﬁ}ﬂqﬂP‘ﬁ' ¥ pi(ﬁ?aﬂ-cﬂp@ﬂﬁwcﬂa -3a-30al Wemyl -B30- and phenyl-
1- (Ce3-alicyl)-azepan- 3-yl - Cl4- al kyl -

1-(CI1.2-al kyl ) - azepan-

RY  denotes hydrogen or
a group selected from among
F. Cl, Br, I, OH, C,4-alkyl, Cq4-alkyi-O, C+.2-alkyl-O substituted by 1 to 3
fluorine atoms, Cs.7-cycloalky!-O, Car-cycloatkyl-Cq4-alkyl-O,
tetrahydrofuran-3-yl-O, tetrahydropyran-3-yl-O, tetrahydro-pyran-4-yl-O,
tetrahydrofuranyl-C, s-alkyl-O- and tetrahydropyranyl-C44-alkyl-O,

or
R®-C1q-alkyl, while the linking of the groups R* may take place via each C
atom of the alkyl group,

or
R*-C,4-alkyl-O, wherein the group R* is separated from the oxygen atom
by at least 2 C atoms,

or

a group selected from among .
pyrrolidin-2-yl-C4_4-alkyt-O, pyrrolidin-3-yl-C,4-alkyl-O, piperidin—?_-yl-
C1.4-alkyl-O, piperidin-3-yl-C4-alkyl-O, piperidin-4-yl-C1_s-alkyi-O, azepan-
2-yl-C44-alkyl-O, azepan-3-yi-Cs_4-alkyl-O, azepan-4-yl-Cq4-alkyl-O,
morpholin-2-yi-C14-alkyl-O, morpholin-3-yl-Cs-alkyl-O, 1-(Cq3-alkyl)-
pyrrolidin-2-y1-C4-alkyl-O, 1A(Cy.s-alkyl)-pyrrolidin-3-y1-C1-alkyl-O, 1-(C;.
z-alkyl}-piperidin-2-yl-C4_4-alkyl-O, 1 +{C13-alkyl)-piperidin-3-yl-C4_4-alkyl-O,
1-(C1.3-alkyl)-piperidin-4-yl-C1 s-alkyl-O, 1 -{C1.3-alkyl}-azepan-2-yi-
C14-alkyl-O, 1-(C1s-alkyl}-azepan-3-yi-C,4-alkyl-O, 1-(C+.3-alkyl)-azepan-
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4- (C1_3-al kyl) - nmor phol i n-2-yl - C14- al kyl -0- and

4- (G _3- al kyl)norpholin-3tyl-Cl.4-al kyl-0, while
R4ddenot es a group, which may be identical or
different, selected fromanong OH, C13-al kyl-Q,
C3_6-cycl oal ky1-0, NH2, Cl_3-al kyl - NH,

(CL_3-alky1) 2N, (2-methoxyethyl)2N, pyrrolidin-21-yl,

bi P A -0 Foi epalR SOOI SY-Cn clIg-O- and 4-(C.1.5-

1, 4- 4 =V k. g8~ OX - a7 a-

bi cyég?é‘gf S‘,“*’E‘?fi‘-’?hﬁégt”.’ g’gﬁ faké{ &

3- oxa- 8-aza-bi cycl o[ 3. 2. 1j oct-8-yl, 8-oxa- 3-

aza- bg.%ycl o[ 3.2.1]oct-3-yl, piperazin-1-yl,

4- (& al kyl ) - pi perazin-1- yl, 1, 4-diazepan-1-yl,
4-(Cl_3-al kyl)-1, 4-di azepan-1-yl, HCO NH, Cl

4-al kyl -CO-NH, d..3-alkyl-OCl_3-al kyl - CO NH,

C14-Ril kyldepots aligrousHENCDNMaytie @eatikyilor NiffedBniHselected from
(C1_3-al %32NCO\IH, pyrrolidin- 1 -yl-CO N H,

pi peri di 1f- r]%” -CONH, piperazin-1 -y!-CONH,

4- (C1_3- Hyt) ;- Blge RN - -alkyl-

mor phol i n- 4¥yl) : CO%I—!—’ a%aég%l\%\)ﬁm@tﬂ#ewb&?o?[rﬂir\rjll)_/]r ,
pi peri di f§t-3-aliyOpln{2rmgthopyeibwhzN ngyrolidin-1-yl, piperidin-1-yl,

1, 4-di az =Yl Nyl - and_1.4-oxazepan-4-yl

gr oups m%%?p%':rtéldyia ovéﬁglﬁ#fﬁét' Aezf'f)ﬁ?%ﬁf%{‘%'fyftezg@xﬁéégﬁa'

Rd may eaidycmﬂzi,lzt1]h@gt-swl,bs-cﬁ@&azbtﬁi@ﬁbl@m.23.ﬁ'ﬁ)&{B—Pl\!\’g-oxa—S-

Cl_3-al kyl r_oyg:lyi)s and 25 wherein the above-nentioned
phenyl gPEBTRNCYIQI3 % hincter VhiPiRgrazin: Tivk d-(G-sqalbyiypiperazin-1-

o A SR O 08P RI igrgpan 1 pPN 1

f r om anoaglkyl-CO-NH, C43-alkyl-O-C,_;-alkyl-CO-NH, C4_-alkyl-O-CO-NH,
HoNCONH, C1.5-alky-NH-CO-NH, (C+.-alky!)2N-CONH, pyrrofidin-
1-yI-CO-NH, piperidin-1-yl-CO-NH | piperazin-1-yl-CO-NH,
4-(Cy3-alkyl)-piperazin-1-yl-CO-NH , morpholin-4-yl-CO-NH- and
Cqg-alkyl-SO2-NH,

while the pyrrolidinyl, piperidinyl, azepan-1-yl, pipérazinyt, 1,4-diazepan-1-yl,

morpholinyl- and 1,4-oxazepan-4-yl groups mentioned above in the definition of

the group R® may each additionally be substituted by one or two C4_z-alkyl

groups,

and

wherein the above-mentioned phenyl groups are mono- or disubstituted by

groups R®, wherein

and

R®  denotes hydrogen, or
a group, which may be identical or different, selected from among
F, Cl, Br, 1, OH, CN, Cy_zalkyl, Cyz-alkyl-O, CHF,, CF3, -O-CHF,
and
-O-CF3,



30F, d, Br, I, OH CN, Cl..3-alkyl, C -alkyl-0Q

CHF2, CF3, -0-CHF2 and -0-CF3, id unless stated

ot herwi se, the above-nentioned al kyl groups nmay be

strai ght-chain or branchedd Adenotes -CO or

-Cl-C3-al kyl ene, while the -G -C3-al kyl ene- group may

be 1-, 2-, 3- or 4-substituted by a group R6, and

R6whi ch may be identical or different, denotes
hylese gtated wtherwise, the above-rAei ight-chai
anong OH, O -Ca-al kyl and -0- O{l-@%gq ER@P@% @%g}qeystralght chain
PrPERENeEr m of the tautomers, the racemates, the

enanti omers, the diastereomers and the m xtures

t hereof, and optionally the pharmacol ogically

Aicceptearidtes aCObadiliCi-alkyrsd s thereof. In a second
aspe there is provided conpounds of forrmula (1) as

ct,.
def i n¥gleBe & teraliyienss gredp daeebest-, n & arti-sdbstituted by a

aspegﬁvubhgwe is provided conpounds of formula (I) as
defi ned above for treating inflammatory or allergic

agidseases of the airways. In a fourth aspect, there
unds, of fornmula (1) as defined above

. s of _
S PR S OO RRLI Ol LPLIR (1) oo et med abov
br onchi I & gt SIBBH TR IstnoRl BRI LS SANPEAI DY ¢ . -alky

bacterial or viral ection or fung
allergic bronchitis, toxic bronchitis, chronic

[ nehitis, (COPD), asthma (intrinsic or
oBFTIINhHE AR NG Liudinre, thetanemees dup naniomers, the
diabteregireralaneahé trhixtural tRs1@t, hd BRNoARLIEIHY i

rhinitis, chronic sinusitis, cyst Pgﬂ?ﬁ%l#ye;g[@sﬁ%arrmacologlcauy
aGreAIPIe AQ ardition sate-thetedt i t rypsi n defi ci ency,

cough, pul nonary enphysema, interstitial [ung
In di semslespea) teel ik bidviddayRBIpbeaGt b VBrrRkl: (BYS »deﬁﬁ’e?iaz%bove for use

l.yps, pul nonary oedenma, pneunonitis of "‘differen
as%%?é%ﬁ??@e.g. radi ati on-i nduced or caused by

aspiration or infectious pneunonitis, collagenoses

SuG -eryth t odes,, system c._scl eroder ny, ]
In 24680 e B P B R s PO RS T iy Pt for roating
inflapenasoiysorpllogiddiscasengfobmnasvafs. f ormul a (1) as defi ned
above for treating inflamuatory or allergic
condi tions in which autoi nmui ne reactions are

In pfourth agpect,| therg isi peovidad sewppundsesfefonsufar @y bdedfined above for
treAA IR URES e AL RUMA M%ga%rgﬁg'%?&%gﬁgg\égug{: %%ﬁcpiéiﬁ,ahrpnchitis

treating a disease Int ormo
causef] By rhacterigl or viral infection or fungi or helminths, allergic bronchitis, toxic

bronchitis, chronic obstructive bronchitis (COPD), asthma (intrinsic or allergic),
paediatric asthma, bronchiectasis, allergic alveolitis, allergic or non-allergic rhinitis,
chronic sinusitis, cystic fibrosis or mucoviscidosis, alpha-1-antitrypsin deficiency, cough,
pulmonary emphysema, interstitial lung diseases, alveolitis, hyperreactive airways, nasal
polyps, pulmonary oedema, pneumonitis of different origins, e.g. radiation-induced or
caused by aspiration or infectious pneumonitis, collagenoses’ such as lupus

erythematodes, systemic sclerodermy, sarcoidosis and Boeck’s disease.

In a fifth aspect, there is provided compounds of formula (I) as defined above for treating

inflammatory or allergic conditions in which autoimmuine reactions are involved.

In a sixth aspect, there is provided compounds of formula (I) as defined above for treating

a disease in the form of benign or malignant tumours.



In a seventh aspect, there is provided a

phar maceuti cal formulation containing a conpound of
formula (1) as defined above. In an ei ghth aspect,
there is provided nedi canent conbi nati ons which
contai n, besides one or norkeconpounds of formula (1)
as defined above, as a further active substance, one

1" a [¥B¢naf A Hnﬁﬁreg 4 ‘iﬁ@nﬁ@ecf RO phamacatitdlefemukgon i @staining 2
of  betam ne antjc ollnerglcs corti costeroids, '

Cf)mptﬂmé‘rofmﬂﬁl Hﬁiﬂbfl‘f abvER4- ant agoni st s,

EGFRi nhi bi tors, dopanlne agonlsts Hl-antlhlstanlnes

PAF- ant agoni sts and P13- ﬁ e |nh|b|Eors or dau besid
Ipan eighth aspeetniiharads BioYIdeAdp ?amﬂrﬁéF%IP ‘é‘a“%f?s‘@?‘o'bf?’&?f“ csices

ofd of Afdoré DYRPSLRR . dﬂfoﬁﬂﬁlaQWﬁ deFinag |abmb:e an afforing abthed substance,
roblen1nent|one is solve

t he oun
OROr A Fomaiice SIEEY ooty atRaY e ple SRR R gRimimetics
attfioB&RIcBI So@icysBroidy, efurthét GDE4-MBIbRAOAY/LTD4-antagonists, EGFR-

80612PCT/EP2009/ 08 The res 0
’%ﬁ@f"é’f’op@’?’%‘fﬁt %%Onllsg Sc gﬁ»pﬂdﬁm%a‘“ esgeg‘g?a E%SHMS dnd Pl3-kinase
inhkBitors &r dvweleairitripledembiresioas thesofll or 1- phenyl et hyI

group, wherein the phenyl nucleus is substituted in
each case by the groups Rl to 123, wherein 10121 and
R2whi ch may be identical or different, denote
hydrogen or a group selected fromanong F, d, Br, I,

OCH2F, OCHF2, éfiled-Hé5cription ofiftve iféntié®®, NH2 and
OH, O 15a group selected from anong Cl-al kyl

Cl-al kyl -0, 02_3-al kenyl, C2_3-al kynyl, phenyl,

BB E BEB el A r RS sbogb vea oy
conp Ridasfbrialil3 (13 Whibrdln thdigreupd Ra&bmf’éamjaAtﬁametﬁe meanings

phenyl 20groups are nono- or disubstituted by groups .
giverphereinafter.
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and 113denotes hydrogen, or 25a group selected from
anong F, d, Br and CH3, WO 2009/

DEBYBLBFBTEEP2009/ 000805/ 93 Cl126- al kyl , PCT/EP2009/000805/93
C3_6-cycl oal kyl - and C3_6-cycl oal kyl - C1_3-al kyl
Frdenot es hydrogen, or an optionally substituted

group sel ected from anong

C3 6-cycloal kyl , C1_6-al kyl - CO, C36- 5cycl gal kyl - CO,
a@@r%%ltaa\rwqonélﬂesefamﬂlaf@@t@@ﬂ@lpqswﬁ@ém@yﬁraéd@rmula
C3_6-cycl oal kyl -C1_3-al kyl - S02, phenyl-CO and

phenyl SO2, Rddenotes hydrogen or 10a group sel ect ed
fromanmong F, CR3Br, |_|, OH, Cl _4-al kyl, Ci-alkyl-
Cl_2-al kyl-0 substlmuted by 1 to 3 f1uori ne at ons,

C3_2-cycl oal ky1l- O, 34- cycl 03
t et r ahydr of ur an-
t et rahydr o- pyr an- 1L
t et r ahydr of ur anyl

kyl - C14- al\ky1- 0,
aﬁbS y1l-0,

_R"

o Or N
t et r ahydr opyr anyl - &N_ealkyl - ® 15 4- C3L4- al kyl ,
k

while the |inking of the groups R4,

e place via

each C atom o(;)the al kyl group,

wherein

Ra

denotes a phenyl or 1-phenylethyl group, wherein the phenyl nucleus is

substituted in each case by the groups R' to R?, wherein

Rb

R'and R*>  which may be identical or different, denote hydrogen or
a group selected from among
F, Cl, Br, I, OCH.F, OCHF;, OCF3; CH.F, CHF,, CF; CN,
NO;, NH; and OH,
or
a group selected from among
Cq4-alkyl Ci4-alkyl-O, Cz3-alkenyl, C,.3- aIkynyl
phenyl, phenyl-O, phenyl-C4_3-alkyl- and phenyl-Cq.s-alkyl-
O, heteroary!, heteroaryl-O, heteroaryl-C43-alkyl and
heteroaryl—Cpg—alkyi—O, while the above-mentioned phenyl
groups are mono- or disubstituted by groups R,

and

R? denotes hydrogen,

' or
a group selected from among
F, Cl, Brand CH3

denotes hydrogen,. or a group, optionally substituted, selected from among



10

15

20

25

30

R4- C24-al kyl -O, wherein the group R4 is separated
fromthe oxygen atom 20by at |east 2 C atons, or a
dooemossisest ed from anong 3 PCT/EP2009/000805/93
pyrrolidin-3-yl-Cl4-al kyl -0,
azepan- 25azepan- 3-yl - Cl4-al kyl -0,
azepan-4-yl -Cl_4-al kyl -0, norpholin-2-yl-Cl4-al kyl -0,
1-(C1_
1- ( C1C3s-alkyy10s-cazpealk@- pnd Cag-cycloalkyl-Cq z-alkyl,
3014C1_3- al kyl yazepan- 3-yl - C14- al ky1- 0,
4- (Cl_3-al kyl ) -nor pholin-2-yl-Cl_4-al kyl -0- and
4Cl- hel bA- 4uBtht [ from amon
0007 R B S b By 2y 4o

gr oupC-wiikyh GemycysioaligdnCseatychaligi-Grerakyl, Csefodl €0, Cse-

from anpn Cl 3-al kyl.- C3..3- | pal P NER,

a1 5 SHRRIGO char ROl O 2R TE! Fa i e

pyr 1 dyiclidkyt-S0,, @i PeFdichiRyllCyb-alkyl-SO,, phenyl-CO- and phenyl-
SO,

RY  denotes hydrogen or
a group selected from among
F, Cl, Br, |, OH, Ci4-alkyl, Cq.4-alkyl-O, Cq2-alkyl-O substituted by 1 to 3
fluorine atoms, Cj r-cycloalkyl-O, Css-cycloalkyl-Cqs-alkyl-O,
tetrahydrofuran-3-yi-O, tetrahydropyran-3-y-O, tetrahydro-pyran-4-yi-O,
tetrahydrofuranyl-C,_s-alkyl-O- and tetrahydropyranyl-C4.s-atkyl-O,

or
R*-C44-alkyl, while the linking of the groups R’ may take place via each C
atom of the alkyl group,

or
R*-C,.4-alkyl-O, wherein the group R is separated from the oxygen atom
by at least 2 C atoms,

or

a group selected from among

pyrrolidin-2-yl-C1.4-alkyl-O, pyrrolidin-3-yl-C4-alkyl-O, piperidin-2-yl-
C14-alkyl-O, piperidin-3-yl-C4_4-alkyl-O, piperidin-4-yl-C,4-alkyl-O, azepan-
2-yi-Cq4-alkyl-O, azepan-3-yl-Ci4-alkyl-O, azepan-4-yl-C,_4-alkyl-O,
morpholin-2-yi-C44-alkyl-O, morpholin-3-y}-C4_s-alkyl-O, 1-(Cq.3-alkyl)-
pyrrolidin-2-yI-C14-atkyl-O, 1-{Cj_s-alkyl)-pyrrolidin-3-y!-C_4-alkyl-O, 1-(C+.
s-alkyl)-piperidin-2-yl-C44-alkyl-O, 1-(Cq_s-alkyl)-piperidin-3-yl-C14-alkyi-O,
1-(Cqs-alkyl)-piperidin-4-yl-C4.4-akkyl-O, 1-(Cs_s-alkyl)-azepan-2-yl-
Cq4-alkyl-O, 1-(Cys-atkyl)-azepan-3-yl-C4-alkyl-O, 1-(C.3-alkyl)-azepan-
4-yI-Cq4~alkyi-O, 4-(Cs-alkyl)-morpholin-2-yl-C;_4-alkyl-O- and 4-(C1_3-
alkyl}-morpholin-3-yl-C44-alkyl-O,
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azepan-1-yl, norpholin-4-yl, 1,4-oxazepan-4-yl,

2- oxa- 5-azabi cycl o[ 2, 2, 1] hept - 5-ylI ,

ﬁtf@%gﬁjg&fsﬁl' bi cycl o[ 3. 2. 11oct-8-yl, 8- o0xa- 3pcT/EP2009/000805/93
aza-bicyclo[3.2. 1] oct-3-yl, pi perazin-1 -yl,

4- (Cl_3-al kyl) pi perazin-1- yl, 1,4-diazepan-1-yl,

4- (G _3-alkyl)-1, 4-di azepan-1-yl, HCO NH,

t o4-al kyl - CO-NH, C1_3-al kyl - O C1. 3- al kyl - CO- NH,

Cl_4-whégin O CO-NH, H2NCONH, C1_3-al kyl - NH- CO- NH,

(C1l_3-al ky1l) 2N- CONH, pyrrolidi nl-yl-CO NH,

pi peridin-1-yl-CO NH , piperazin-1l-yl-CO NH,

4- ( Cln8- al
m)E p%| , ﬁ é}éﬂ%@%ﬁﬁ\l@éb ﬁdél 4ng '—ﬁi lcza! R"r_ldiffiaéet\n,\t/h selected from
the pyrr olardmmngOH pﬁ)p@all«yl-ﬁw% aaamhmikyd—QINHg Cia- atkyl -NH,
I perazi nyl 4- di azepan- rphol inyl - d ..
r1J 2 oxazeﬁgnaz@@yj)z&# g%g‘getpgﬁgqe@ﬁg&l b lgi/rh%tyﬁg)lpendm-%y!

definitio i oL )
Cubst ] ¢ Ut CFa e PP BRI, Z?E‘E’f&é‘?’oabpﬁ”ﬁ%o"@s

wherein t It&cmim[ﬂél fiiveipt-6rd d 3pheniazgricysio[3r%e 1 leoh8-yl, 8-oxa-3-

or disubsti.t b wh R

hydr ogen, agfs\% Iaffsoga?o Fﬁpm%%ﬁ ‘f He ad(%nd éraqlg\fl)-plperazm 1-
di ff t, . |

C'N CarF gn gﬁh_&ﬁéfébafrr 1Y aaurg@gg Elky@;]‘ldzlggazuénplarﬂiy| HCO-NH, C;.
stated ot heatkyl€eO- NHe%b@f@Yir@ﬁmoﬁEﬂ GQPrRYH, Grewieyl-O-CO-NH,

ma/ gg ;t kf‘(ijl NQ;%N?‘F%@Z%I!%PN@P@WQH AEENAREH,NEORH, pyrroiidin-
0980615PCﬁ/—ﬁFQOQ9FD@Qﬁ?ﬁﬁr93 W OeNHhiperazin-1-yl-CO-NH,
1 suber ht S el Giisar kst 1-CO-NH | mbrpRblin-4-y1-CO-NH- and

CM-alkyI -S02-NH,

while the pyrrolidinyl, piperidinyl, azepan-1-yl, piperazinyl, 1,4-diazepan-1-yl,
morpholinyl- and 1,4-oxazepan-4-yl groups mentioned above in the definition of
the group R? may each additionally be substituted by one or two Cq.3-alkyl
groups,

and

wherein the above-mentioned phenyl groups are mono- or disubstituted by
groups R®, wherein
R®  denotes hydrogen, or
a group, which may be identical or different, selected from among
F, ClI, Br, i, OH, CN, Cq.s-alkyl, Cs3-alkyl-O, CHF3, CF3, -O-CHF;
and
-0O-CF3,
and
unless stated otherwise, the above-mentioned alkyl groups may be straight-chain

or branched,

A denotes -CO or -CCs-alkylene,
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and Réwhi ch may be identical or different, denotes
hydr ogen, or 5a group selected from anong OH,

Wb Sohoddkyds and - 0- C1- CA- al kyls optional |y i pctezdoeiotbeoses
of the tautoners, the racemates, the enantioners, the

di astereoners and the m xtures thereof, and

optionally the pharnacol ogically acceptable acid

addition salts, solvates and hydrates thereof. 10

Pr ef ewhisltreonpoCpatkyidnd-group andgy e dr €2+ Bosed simbsttuted by a
| Vdenot es g group sel ected from anong
3- chl 9PYPR% [ uor o- phenyl , 3-chl oro- 4-fl uoro-phenyl,
%icfhl or o- 2-fl uor o- phenyl, 2-fl uoro-3-nethyl-phenyl,
-~ 15f | uor o- 5- net hyl - phenyl ,
4-f 1 uRP o- 3winieh myhy pbeddgrticadnd dBferémto dendtesdtydydgen, or

phenyl, RI' and 12° which may be jdentigal, or
di f f er ent ,@ GENG %e'ﬁy‘tﬁdofg%ﬁ %%Oeﬁi_@E'ahgf?ﬁ"a‘#ﬁbﬁo@é’rﬁof@éc‘rctt'a'ky’
Cl_3-al kyl -0, unless stated otherw se, the

above- nmentioned al kyl groups may be straight-chain or
dptiomaly ih thaderrotafthe CHACKHErs wWinel rece metteCHREEDaniiproals, the

datierrnnvs 1 e mpatsrsdiery Fad Padhe i phamacologicall
dRePIHIE Bcid ARIiBORBE RS Rivatet hpdI dihrsttaeeerer s and

the m xtures thereof, and optionally the
phar macol ogi cal |y acceptabl e acid addition salts,

B S BPRuE R IE A REF Al BRBe WHERM 00 26" Vo

20091 0980616PCT/ EP20091000805/ 93

R® denotes a group selected from among 3-chloro-2-fluoro-phenyl, 3-chloro-
4-fluoro-phenyl, 5-chloro-2-fiuoro-phenyl, 2-fluoro-3-methyl-phenyl, 2-
fluoro-5-methyl-phenyl, 4-fluoro-3-methyl-phenyl- and 3-chloro-2-methyl-

phenvi,

RYand R°  which may be identical or different,

denote hydrogen or 01_3-alkyl,
RY  denotes Cys-alkyl-O,

unless stated otherwise, the above-mentioned alkyl groups may be straight-chain

or branched,

A denotes -CH.CHo,, while the -CHoCHo- group may be substituted by 1 or 2
methyl groups,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts, solvates and hydrates thereof.

The invention further relates to compounds of formula (1) foruse as
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medi canents. Preferably the conmpounds of fornula (1)

are used in cases of inflammatory or allergic

v?{z%é’g?%ﬁso%ﬁ the airways. 5 Theg conpounds of pEDERRINB/I000805/93
) are particularly preferably used in cases of a

di sease sel ected fromanong chronic bronchitis, acute

bronchitis, bronchitis caused by bacterial or viral

infection or fungi or helmnths, allergic bronchitis,

medicamyngnchitis, chronic obstructive bronchitis

COPD), asthma (intrinsic or, allergigc), paediatfic
Frsformbly (Be sABm s domayiPdNGTE stribiodRes of Hfasigaiory or
[ I Lo LAl Ritis, chronic sinusitis,
a@'&&@?gﬂﬁefagfgégﬁ'g%%”ﬁn’%ggv. scidosi s, al pha-1-
antitrypsin deficiency, cough, pul nobnary enphysena,

Tha cemeoundal gm0 ] e AU Ao VR B AEey Or o
oqgeé%iegg%é&% RJrh Hridhg Er@nid BIrhitRNatGRUSI®ACKIis, bronchitis

cause y aspirationor infectious gneu_rmni tis, .
caabbd gyrieotaria weviratinfegion erfynpeenbelguathss gligreia kronchitis,

| dermy, 15 . | dosi : Hfy di -
o Brpasi s EoRp e B DR IRy SRR inARhe or
AEFIOE paddRYriv bsMma, reheribalashy, Aliehfic abeotits, alleegic or non-
treating viral or bacterial infections of the air ¥S
alerdicimygifis| ehrogicasiegsifar eYEGI TEFPHIS 5 PP EC! %S'ﬁsgg a-1-

t conm f ' f . .
AHVERTRIPGNsD: o faimphin) SrfefySPmd, jdsital lung diseases,
aNEditisTRyR rfcertive awaysenasaigolegps, fumosant gedema, pneumonitis

articularly preferred to use the co nds .

. f. . .
of SHREPal QIging.ie Ga AN RCed A SaUT R RY F3RirgigR or infectious
pﬁ%@bﬁﬁ\rﬂ%{, J&g%%%?%gs SUHIPAY Ripus erythehigtodBY esifst@mic sclerodermy,

a pharmaceutical fornulation,
samtidosis apd B kndiseane, @id fastreatingqomplisalipgs ippgthma and

IR it RBRR B R Lol s, GP LMD Y grpaciena
infBv¥Estd enthbWitieys oeluages to nedi canment conbi nati ons
whi ch contain, besides one or nore conpounds of

formula (1), as further active substances, one or

f ' ;
Itggtragsrﬁocﬁé'f{?@gs%?@ é)ﬁ?:f%ﬁ%crﬂn iSO MABBRPOUREs SR FRERIA €] iPtases of

I nergics, cortjcoster oi ds, .
irfflartinetor DE4Herdic woryiaints Mpahight aueimmeuse regglionsoe involved.

098061 7PCT/ EP20091000805/ 93,. ECGER- i nhiihi .
5 5150 FRRYGHISTETONEE 7 e S o B REFaul 1) in pases of a
diihsBiR e RsHReof Béhf?htd}frﬁalﬁgnaiﬁubh'@m. triple

conbi nations thereof. Terns and definitions used 5 By

the term"optionally substituted” is neant within the

cape af [ ' . ' "
TSR] AELEIERIED BAEERES) oAAB R praiing o
cEivRIingSofdbrohatagl). mol ecul ar groups regarded as

chem cal |y nmeani ngful are groups consisting of 1-25

atons. Preferably such groups have no negative
Preferably an orally administered pharmaceutical fqrmulation containing a

compound of formula (l) is used.

The invention further relates to medicament combinations which contain, besides
one or more compounds of formula (1), as further active substances, one or more

compounds selected from among the categories of betamimetics,
anticholinergics, corticosteroids, further PDE4-inhibitors, LTD4-antagonists,
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io effect on the pharmacol ogi cal efficacy of the
conpounds. For exanple the groups nmay conpri se:
VBorzaoglobsoshai n or branched car’bon chai ns, opET/ERA0V{PO080S/93
interrupted by heteroatons, optionally substituted by
rings, heteroatons or other common 15functi onal

groups. Aromatic or non-aronatic ring systens

consi sting of carbon atons and optionally

EHeFRriphibines. demaenneagonists. i frapdnistaseinep A -gRfagonists and
{] L -
e SRRy B ey BeliRle mpinalBa; et

20at ons and optionally heteroatons which may be
I i nked by one or nore carbon chains, optionally

Tarhes hupicdinitionetieseaht ons, optionally substituted by
het eroatons or ot her common functional groups. Also
included in the subject-matter of this inventi

L ar e .
Bynihedemdantienally sutssiulpdyia meaRbwithipdReieAPE of the nvention the

i,ncl udi t . , [ [

AP e el e, PrlQRAR bubstitel Y £ RiveimBRicIar group.
Exaveplby @F RERIT-rAblethlaragroups pegarded as cremieailymeaningfel are
a hyphen open on one side [

gsw%rg t:@m%iﬁt?ﬁgﬁmn% Fpms. Jgref _@B@r ?@fgﬁ@"oqﬁﬁnfam% pRoative
eect On Elger Hg?ﬁ?ﬁ%&ﬁgr@%f@ﬁc{fb’ﬂ 08 MApbOAdS.0 the

remalrn ecu he substituent replaces

' .Rb, etc.. If hyph
ﬁgg%xﬁﬂ{rﬁ%ﬁg@gﬁﬁgﬁiﬂw%ﬁ%e. etc no hyphen

e€n o s Used in the structural fornula of

a substituent, the linkage point to the remninder of
t me Stodigbluchain ordraaghed athanchaing anieaplly BraHated by

S el 2080 AP OB FREORRAORBRRSL e or other common

gr oypfctidial Gedups, car boxyl groups, and/or basic

groups such as e.g. am no functions. Conpounds of
gendramatisrarnan-gromas rnpg éeryéfe(;p%cggaﬁglggﬁgaégn atoms and

I Nt Y RdhafPhbfrodfnidl WlicMirh8y in turn be substituted by functional

groups.
¢ A number of aromatic or non-aromatic ring systems consisting of carbon

atoms and optionally heteroatoms which may be linked by one or more

carbon chains, optionally interrupted by heteroatoms, optionally substituted

by heteroatoms or other common functional groups.

Also included in the subject-matter of this invention are the compounds

according to the invention, including the salts thereof, wherein one or more

hydrogen atoms, for example one, two, three, four or five hydrogen atoms, are

replaced by deuterium.

Where a hyphen open on one side “-“ is used in the structural formula ofa
substituent, this hyphen is to be understood as the linkage point to the remainder
of the molecule. The substituent replaces the corresponding groups R®, RP, etc..
If no hyphen open on one side is used in the structural formula of a substituent,
the linkage point to the remainder of the molecuie is clear from the structural

formula itself.
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S5pharmaceutical |y useabl e i norgani c acids such as

hydr ochl oric acid, sul phuric acid, phosphoric acid,

Wil pneertiosoeci d or organic aci ds (such as f oPCHKBRGSIOHO0805/93
mal eic acid, fumaric acid, citric acid, tartaric acid

or acetic acid) or as salts with pharmaceutically

useabl e bases such as alkali netal or alkaline earth

net al hydroxi des or carbonates, zinc or amobni um

hydr oxi des or organi c am nes such as e.g.

CFERLATL Bk B3 o SASIROLASUE prb i carvor
@reubb, amd/al basit giowds Sieh asrppuadinoffuficiiomsl Cémpounds of

IS preferable to use the al kali netal
qganargl ﬁgpgp (Il)yrgpm, redorghe Hggﬁqna gs int mq‘? galtﬁeas saelts with

PR ﬂg"ﬁ?'@%&&’f’% ing)?%alﬂé iy Qﬁdﬁaéé h%ﬂ?’b?h%nc dacud SéllphUTlC

particu y sodi um and potassi um are erre
axidli phosphdrip atis siipmomjcacid icdergac B6jsksr(suclulaarfbyexample

B RiAGH. ot ntriscRCay (otpp Bk 9063y 5ig or as salts with

pﬂia&ﬁ@@}éut@ml&@%le bise LOMNRPHE Sk aMimaansr alkaligs BEHA metal
be Converted into the salts thereof

rp/dmrxuéeﬁ ar c@rbboatqshammeamnmmmﬁwdmm%s pherganic amines such

e ouPiiRme, Sy BRARE SR SRR ) 8l Bl Preparing the
aﬂ@lmef@%nb mlﬁlwmﬁemdﬂéﬂ satlt% dfahe emfmluadsm‘dormmle (1), itis
acid, hydrobrom c acid, acetic acid, fumaric

Pielesstie 4o g6 the efenaiabrodialkalineparhpeta fhv&f%x*des and
h?/ QQ Uhife FE I'g/dr&\(zgég %'ﬁh%)hﬁ (:1%%' aé%ﬁf’ %llk%h%é@lsaﬁia%cularly

aric acl ric aci tion, mxtures
sofiiunhand kpxmvkasmntare nrdfesnad] sntbsodien lm'mld)otESSﬂlih'ehyd roxide are

RS SR TRV P RO B g o

;ﬂiaaﬁﬁ STCP(M@T}S) 661 xtigyes of the individual
di ast ereoners and/ or ‘i ndi vi dual enantioners, mi xtures

of the individual enantioners or racermt es thereof

f
Asrbl{e%% rﬂém:cg{ d Bfie E@W Leis espo‘ gglmtél% a(i)hﬁa{z‘?ferﬁonveﬁed

asés
irdddh¢ salts fadresf, patticuytndy faqdiaogiacallical aseept@lthe

CIdS-SUC as for. exanpl e, acid ption salts.with .
photmassipsicalie feestapl aal s saisdbrraH e inbrbnic or
P@’é?‘fl@ﬁ&i‘am%i%iéj alidsAbe s puRGHSESInTIUEdBr 8gam@le succinic acid,

exanple tartaric acid, fumaric acid, citric acid or
hpadnobsominagitonteaticardid, funmlczggng;Lmalelc acid, methanesulphomc acid,

R SRR e A or RGOS e o

citift 8titi0Nn @HERIDING NUXIRMES ofttidabbvementivhad racidsrmaymmm@d.
groups of a nol ecul e contai ni ng a nunber of active
centres can terrporarlly be protected from attack by

T@E ?Q unpr o?' a[t%?% 'tlf@ ?eé;%?ﬁv@ CBROURLY, 8btiddHly in the form
of the individual diastereomers, mixtures of the individual diastereomers and/or
individual enantiomers, mixtures of the individual enantiomers or racemates
thereof, in the form of the tautomers as well as in the form of the free bases or
the corresponding acid addition salts with pharmacologically acceptable acids -
such as for example acid addition salts with hydrohalic acids,- for example
hydrochloric or hydrobromic acid or organic acids — such as for example tartaric

acid, fumaric acid, citric acid or methanesulphonic acid.
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protective groups should be introduced sel ectively

under mld conditions. They nust be stable for the

ey obas@ds the protection undgr all the comgiridrabeo/00805/93
of the reactions and purifying procedures which are

to be carried out ; racem sations and epi nerisations

must be suppressed. Protective groups should be

capabl e of 10bei ng cl eaved again under mld

conditions selectively and ideally in high yields

USSR CERARS TPOITE PEBOPBRE! e RiFGIeA TMENTER e calioctive term
o} o anrégﬂil.ﬂ:]ss\%tﬁ %. ELALR ffu%t.aa%gtqwl;g@ie% R mg&&w ¥8ntaining

gro e art (e
#natréet ioh gcl@e)mpﬁt,ress cdn éemp2 6ty b@l-ﬂlr&t@ﬁed;frutrt gfdadk, by reagents

| SBN:. 3131370033 15 | I,
st o3 'Pﬁﬁﬁa'f%)@%f@o?fg@? tae, Bef Rk e Tbtectie ) iBaniThe
proYEdIRb 8FSIY SRR Erowlitel s‘é?ébtl%ﬁﬁmdé‘? nﬁ’itd‘é‘éndltsons They

or gani ¢ "subst ances by a physical nethod
rpust mswbiehﬁar;the ﬂemn@'n oéthiaoprotmlosxokn@malhtbe t:nad itions of the
ssol vi substl_II ce nor, the dissqlved

SRR e BN BT St o B8R Fifmisations

FHBePMErRation® aRsst bel sihprébsed OPRsteeM s gRfupktould be capable of
sol ution shoul d be recoverable in their original

hsing lgavediageipendes wid mog@@gg@sseg@@we%and ideally lrf glgh yields.
ﬂeséﬁéd:?ﬁf g%’uﬁ&ﬁ%:[sl%l‘t%ét érgﬂp Pl JTRbh Q;Bndltlons rgs?lvent

evapor at ron or a var i ous reason
temperatoss, W&hmletem andd utscﬁirmoownorlslfbeaemmng raqm‘otetﬁve group

AR B 550 Aol NI KOCUR it oP TR HROF LB SRS, 2004,

iy gﬁ@c%uﬁ gptaﬁfgéN g@g@@m(;g:;)ycl ohexanol ; glycols,

y eth negl ycol , dlethyleneglycol ethers
/ glycolethers preferably di et hyl et her,

P58 AN 5 YR85 F9IE lpntion, o orrie,
Idpadisetiay babﬂghy&@@irhxeh Rahsdissdet oftes, orgaﬁ‘ﬁ:esr@lstances by a
acet one, but anone, écl ohexanone; . .esters, prefe ah
at neither

physicALmaag. o £p bessuipble Bl BrPaUisitodon vent s &
tH é%@éWﬁéﬁgﬂgg/nQPWQ%%%lved substance should be chemically

altered during the dissolving process, i.e. the components of the solution should

be recoverable in their original form by physical separation processes such as

distillation, crystallisation, sublimation, evaporation or adsorption. For various
reasons, not only the pure solvents but also mixtures that combine the dissolving
properties may be used. Examples include:

e alcohols, preferably methanol, ethanol, propanol, butanol, octanal,
cyclohexanol;

¢ glycols, preferably ethyleneglycol, diethyleneglycol;

e ethers/ glycolethers, preferably diethyl ether, tert-butyl-methylether,
dibutylether, anisol, 1,4-dioxane, tetrahydrofuran, mono-, di-, tri-,
polyethyleneglycol ethers;

* ketones, preferably acetone, butanone, cyclohexanone;

s esters, preferably acetic acid esters, glycolesters;
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am des and ot her nitrogen conpounds, preferably

N, N- di net hyl f or mam de, pyridine, N-nethyl pyrrolidone,
wcetanoi dosedie;  sul phur conpounds, pref er abl pCTaRFROL/000805/93
di sul phi de, di nethyl sul phoxi de, sul phol ane; 5 nitro
conmpounds, preferably nitrobenzene; hal ogenated

hydr ocar bons, preferably dichl oronethane, chloroform
tetrachl ornethane, tri- and tetrachl oroet hene,

4, 2nides bod adhéramitrogen|comyidursiso praferabdy N,Nddirpeiudformamide,

or al.i.cycljc rocar pons ef.er ably benzi nes,
petpr Hbgén{\}éw&g{ﬁpw&i}%n&é’?g{%‘m[ﬁet hzl cycIZIOhexane
Jdecalgme coﬁ@fo%ﬁﬂ@ brefel%'b!y é‘ét‘%ﬁtdi%IBHi@éoﬁﬁﬁé’(ﬁW%ulphoxnde

preferably nzene, toluene, o-xylene, mxylenhe,
px puphejare, correspondl ng m xtures thereof. 15 The

term di astere merl %"XNE describes wthin the
*ScHpE BTMPREN rr’lz‘?d“tﬁ"rpounds of formula

o hfalo Psgéé@'iﬂ)gdregggyf‘%@%a fbféréﬂlfeastcﬁggg%dhéhé)leh'idrksfd?ﬁn

pat&tranhmllcarﬂe;thapn’l@fteif abdl yetpa{gﬂ@d:@théﬁh&e 1t 24dinhderoethane,

(di@St[‘ﬁz orrerbc excess) is known in the art and
deSEPIYELTPHULBPE] cal pur| ty of diastereoneric

E',Sor a% a_lfteh %Fétﬂ?bbbiz:ﬁé& Epetroleum ether,

descrlbes |n t%e Scope O t he present I nventi on
conmi@hmsar@f Methmyafotwexamm ddraline, feresret .iaf an

<5t S buiaceisne Pedpuiy bERGens RS nel BRYELRE faviene. o

t egyleRe (enantioneric excess) is known in the art and
describes the optical 25 purity of chiral conpounds.

oncotrrl@.e,?émaﬁg rkikiifredliieeof. (i ncl udi ng those which are
part of other groups) are nmeant branched and

unbranched al kyl groups with 1 to 6 carbon atons and

The terms dr@stmeomem@lmmreaiﬁsmbaﬁwmramﬁwwm the present
P et o pRRE L Which o8 BrstnE B el AfEneric purty

opat Iga@tlisa%d)e pg@wt?ijalay I@éf)@lg"/gdeumt;]nwmm praferably > 95%de.
ar on at ons. a es I ncli u net t
THAGPOB. (GsiofhUIC SKETIR kNP8 lre Pt alticdssspes the
of%ﬁ&él ﬁ“ﬁybfd%sﬁaﬁﬁb%end (;Sd?ﬁéaﬁbﬂis neo-pentyl or hexyl.

bbrevi ati ons , , , 1-Pr, n-Bu, i-Bu,
t-Bu, WO 2009/ O9806111PCT/ EP2009/ 000805193 etc. may

TR RR e BhE Rl KRS0 e TR 27 resen
invenivh cofpladndspebsthurn®), WM*I ar@pmmt m &n tehant:omencal purity

ossible isoneric forns of the guest i
%Ugaslf &% Yeeganfsiferally ablgas,t ﬁgf/mgaﬁtlcularly preferably > 95%ee.

The term ee (enantiomeric excess) is known in the art and describes the optical

purity of chiral compounds.

By the term "Cys-alkyl" (including those which are part of other groups) are
meant branched and unbranched aikyi groups with 1 to 6 carbon atoms and by
the term "C,.4-alkyl” are meant branched and unbranched alkyl groups with 1 to 4
carbon atoms. Preferred are alkyl groups with 1 to 4 carbon atoms, particularly
preferably alkyl groups with 1 to 2 carbon atoms. Examples include: methyi,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-
pentyl, neo-pentyl or hexyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu, -Bu, By,
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propyl and iso-propyl, butyl includes iso-butyl,

sec-butyl and tert-butyl etc. 5 By the term

Weloodomblodiene” (including these which are partrafoso00805/93
ot her groups) are neant branched and unbranched

al kyl ene groups with 1 to 3 carbon atons. Preferred

are al kylene groups with 1 to 2 carbon atons.

Exanpl es include: nethyl ene, ethylene, propyl ene,
éicnmdy}dpdzrbhgli)eabp tmiused foe, the -abetbyhemtemedegropps.  Unless stated

Bz PedBingian mipey. Bink et MeSA M 4l the possible

iLOflcHE S br hBS&yBARS '|rpbﬁ%étWTth foF @Slfarﬁﬁlet B?opyl includes n-

groups i n question Wt e sane nunber of carbons.

propyg!, arfdoisoeprapy| butybinghydesnisodiuly, see-butybsnd ferf-butyl etc.
1-met hyl ethylene. 15 By the term"C3. 7-cycl oal kyl "
(including those which are part of other groups) are
Blseﬁmt tetmd'mg ml’qk@flhe Yiirealpdingi thbsS which7aregrdrbaf efhengroups) are

fE?% ga?;ﬁp ap éqngﬁ%%n dﬁﬁ%§ep(§€éﬁ§%tx drieed carbon atoms.
Fe 5@ agk@bﬁs r?rl.t)lh‘ﬁs Al 1 o aldaortsepRs E@é/mB%s include:

stitute y one or nore groups selected from anong
methmane ethyldne, ipsopylenpy1-metbylethdene, butyidnexi-metbyipropylene,

e R ietRet® andoy pebmerBiEy e Wikht Yt aferwise, the
defiRBioh \Htyiere WAlliids alll@ie%oés‘lbléaé@ﬂ@n@fcﬁrﬁ‘s ofEkargebess in

i ncl ude: phenyl, naphthyl, anthracenyl

Qp'ﬁﬁh%mwihéh? |sameheurmb@f ef sa@@oa\Sle@So{qs %@m@epmwlene also
Hréﬁ%&?ss efbated, the aromatic groups may be

su ute y one or nore 25 groups R5. Particularly
preferably the term"aryl" in each case denotes a

DGR derY1 Ger ctien [ im0 Sag BN RRATE A Olfine! Groups) are

nﬁéafrft ?@IIH alRAGBaps R}ﬁﬂ"ﬁ@ of Vdéé?ggﬁ ’at(S’rhs 3 Q@ca&i;ﬂé@ include:
sel ec fromanong F, d, CF3,
cygopapy!, @yglobgt}d;chlopqmlz gmgphexy! or cyclo heptyl Unless otherwise

e R

stlents frovheamong apethyl, ethydeisG-mbpyls ta‘mpuﬂye hyelpbxacaad fivorine.
one or nore heteroatons

By the term "aryl" (including those which are part of other groups) are meant

aromatic ring systems with 6, 10 or 14 carbon atoms. Examples include: phenyl,

naphthyl, anthracenyl or phenanthrenyl, the preferred aryl group being phenyl.

Unless otherwise stated, the aromatic groups may be substituted by one or more

groups R®.

Particularly preferably the term “aryl” in each case denotes a phenyl group which

is mono- or disubstituted by RS, wherein the substituents R® may be identical or

different and
R®  denotes hydrogen, or
a group selected from among
F, ClI, Br, I, OH, CN, Cqs-alkyl, Cyz-alkyl-O, CHF,, CF3, -O-CHF;
and
-0-CFs,.
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sel ected from anong oxygen, nitrogen and sul phur,

these rings containing 5 sufficient conjugated doubl e
hwoodsod/oodoer m an aronmatic system Each of thecT/er2000/000805/03
above-nenti oned heterocycles nay optionally al so be

fused to a benzene ring. The heteroaryl rings may,

unl ess otherw se described, carry one or nore

substituents, for exanple. The ring nay be |linked to

the nolecule via a carbon atomor, if available, via

AT TN R T N
ﬂn@ssﬁlhérelﬁlrp'tblﬁht%ef‘b atéx%@?ﬁé? besepfaced %ﬂrdfﬁf‘@ﬁﬁ%@'e heteroatoms

bi ¢yclic heteroaryl rings include pyrrolizine,
salgsied fromdamopg mxygesonitroges andrfcw\tzfmurethqa@rnnw containing

SR A BB 4P o s T toDBHS g BtE SRIER” Eon of the
bpov@inseritiinadteterdtytledaRiy oftidhalRs algd & fd8€ to a benzene ring.
}?_%rl m dopyrimdine. Particularly preferably, the term

halergpiy! rings BB sUnie sy pthamiae, despribgdzearyy ong@r more
y zinyl group, which is nono- or
'%{é%tgh?ﬁtg tor%rxam’ﬂigch case by the group R5, wherein
The risglraty bedinkedRo thayndiecilded actairbm atbrﬁfoerueat/anmmie, via a

IS as her ingﬁfore defi ned. | ogen” within )
't“ Q98B SHeMof T i ligwingAte Pﬁ%‘ﬁ!e}so?f faf@nef gk-memhgrad heterocyclic

&Rt G %gbrom ne or iodine. Unless stated to the
contrary, 'uorine, chl or| ne and brom ne are regarded

ref oge ubs,t, uent “1 3 AN 0
wese{ﬁga yI r/l p IeL %erg\gﬁl_j\' @
a 1 1 1
SRSNGESESES ]

oM T\-N

¥

Examples of 5-10-membered bicyclic heteroaryl rings include pyrrolizine, indole,
indolizine, iscindole, indazole, purine, quinoline, isoquinoline, quinoxaline,
benzimidazole, benzofuran, benzothiophene, benzothiazole, benzoisothiazole,
pyridopyrimidine, pteridine, pyrimidopyrimidine.

Particularly preferably, the term “heteroaryl” denotes a pyridinyl, pyridazinyl,
pyrimidinyl or pyrazinyl group, which is mono- or disubstituted in each case by
the group R®, wherein the substituents R® may be identical or different and R%is

as hereinbefore defined.

"Halogen" within the scope of the present invention denotes fluorine, chlorine,
bromine or iodine. Uniess stated to the contrary, fluorine, chlorine and bromine

are regarded as preferred halogens.

The substituent R* may represent a phenyl or 1-phenylethyl group, preferably a
phenyl group, wherein the phenyl nucleus is substituted in each case by the

groups R' to R®.
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phenyl group, wherein the phenyl nucleus is

substituted in each case by the 30 groups Rl t

WD ZD09'908@IS06113PCT/ EP2009/ 009805/ 93 Part i %%T%P%OQQ”"O%%’%
preferably the substituent Ra denotes a group,

sel ected from anong 3-chl oro-2-fl uoro-phenyl,

3-chl or o- 4-fl uoro-phenyl, 5-chloro-2-fluoro-phenyl,

Iﬁérﬁlpggygltgo@eﬁé@%lyﬁhﬁ %gﬁ%’(thégﬁﬁg ldléort%'s5é BF)W LeBBRMYom among
égcf‘:l;b| HBHy1, BEMY Fo-4 ¥R ro RAehiy(C BLetibp-2-fluoro-phenyl, 2-
er

pre Iy t e substltuent 5 denotes a

fﬁmb’r%ﬂml?vh‘dhwwb Zotherrpt5-grashyg-pheiyl. iflerordramthytphenyl- and

%ﬁ % &yi@% ﬁﬁjﬂg%ar&ﬂ@?@t r81%?é6|¥ 134/ DSkt R R

éé?xo@e%@i eﬁbWQ—flLﬁj?s CeY gl galupy 1- 01 3-al kyl
preferably hydrogen and 01 3-al kyl, part|cularly

preferably hydrogen and nethyl. 10 The substituent Rc

_g?%ﬁr ent esr?tr%la %‘vr%gﬁ%oen%gfbﬁ bP?ﬁldd’]oﬁHﬂﬁ&uﬁs‘ﬁhﬁQd group

s@a&eﬁwn@ahﬁﬁg CCh-atiaf, Kyj @mloﬂﬁyIGang dTaatycidaliobCa-alkyl,
cl oal ky1-01_3-al ky

m?@r@a%/ H}Mdfmx ang% g %'i%‘b Bg&g‘r’?rﬁlprgfee{%bk)ﬁ éb@,e” 8d methy.

phenyl - CO- and phenyl - S02, 15preferably hydrogen and

Cl_3-al kyl, particularly preferably hydrogen and

Tred bybstitdére RunstyirepersenRiydmgedendar opjighalyesibstituied group

BIctBa o Srenod Raeie e oY PRl GoisyBldall Gasglog. Cre
4l C%/IQCQOEE HQ:Q&:IB%II@H—Q]@ cgg’néytﬂaalkgatwau@] -CO, Cqg-alkyl- soz, Cae
4-cycl Cir al41-0, tetrah drofur 8 % LSO

elaaiby 53y asrcscmuwl Coatalaisetin AAAHHCR A Heny- SOz,

qrg qfﬁﬁgﬂ}y@ﬁ@é any|n gn ley P_Qr’t!c%ﬁlcijrty F{)regelrgbg hky)c/ir(,)gen and methyl.

wherein the |inking of the groups R4 may take pl ace

via each 25C atom th | k roup, O
The substituent R‘gmay enote%yarog}/eng b

a group selected from among
F, Cl, Br, I, OH, C.4-alkyl, C14-alkyl-O, Cyz-alkyl-O substituted by 1 to 3
fluorine atoms, Ca7-cycloalkyl-O, Cs7-cycloalkyl-Cq4-alkyl-O,
tetrahydrofuran-3-yi-Q, tetrahydropyran-3-yl-O, tetrahydro-pyran-4-yl-O,
tetrahydrofuranyl-Cq4-alkyl-O- and tetrahydropyranyl—CM-aIky!—O,

or
R*-C44-alkyl, wherein the linking of the groups R* may take place via each
C atom of the alkyl group,

or
R*-C,.s-alkyl-O, wherein the group R* is separated from the oxygen atom
by at least 2 C atoms,

or
a group selected from among
pyrrolidin-2-yl-C4.4-alkyl-O, pyrrolidin-3-yi-Cq.4-alkyl-O, piperidin-2-yl-
C14-alkyl-O, piperidin-3-yl-Cq4-alkyl-O, piperidin-4-yl-C4-alkyl-O, azepan-
2-yl-Cy4-alkyl-O, azepan-3-yi-Cq4-alkyl-O, azepan-4-yl-C.4-alkyt-O,
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R4- C24-al kyl -O, wherein the group R4 is separated

fromthe oxygen atomby at least 2 C atons, O 30a
wooppy/ebeat ed from anong 14 PCT/EP2009/000805/93
PYrrolidin-2-yl1-014-al kyl- QO pi peridin-2-yl -

Cl4- al ky1-0, piperidin-3- yl 014- al kyl -0,

pi peridin-4-y1-01 4- aIkyI 0, azepan2-yl1l-014-al kyl-0,
azepan- 3-yl - Cl- 4-al k

WO 2000/P!Bd8es YHG )’@,}:@ 8?8\%’@6@%501 RO Crai)

o phﬁ\gk&x‘d% %)w% alf’a‘yl 1QC1%a615}1ypyrrondm -3-yI-Cr-alkyl-O, 1-(C+.
5C1 43- allkyby-lmﬁhritinﬁ-&)]l C%aialkyi P, éz(@paf&!kyl) -piperidin-3-yl-C4_4-alkyl-O,
4-(C-1_3-al kyl) d 4-

pr t(af et-&bi- iara@i@ Fapwf ylnﬁa %f’g? L @%\Q?%gﬂ}arﬂ e

CH3- Oc, , LRYNEY 8Lit, mkw'é&ebb%nyﬂa PéiR?[LG)FHf(Wm—aiky!) azepan-

azepan- ﬁ , piperdzin di‘azepan-1-y

nor phblyl- ﬁy L-adloyt- Q1 M(%akpﬁﬁﬂwmﬂl@f%ﬂ@1m@ﬁvi Oritgl 4-(C1p
above the defi e group Rd may each

addi t%’%ﬂbmwpg “%gﬁé't ’t“ﬂ%&)ﬂl' y one or two Cl_3-al kyl
SHePitaBly @NHakSI-Bhestipuling RbRysbly@HI-Oned phenyl

groups "are nono- or disubstituted by groups R5.

wherein the pyrrolidinyl, piperidinyl, azepan-1-yl, piperazinyl, 1,4-diazepan-1-yl,
morpholinyl and 1,4-oxazepan-4-yl groups mentioned above in the definition of
the group RY may each additionally be substituted by one or two Cqs-alkyl
groups,

and

wherein the above-mentioned phenyl groups are mono- or disubstituted by

groups R®.

The substituent R* may denote hydrogen or
a group selected from among
F, Cl, Br, |, OCHzF, OCHF,, OCF3 CHgF, CHF2, CF3 CN, NO2, NH; and
OH,
or
a group selected from among
Ci-alkyl Ci4-alkyl-O, Cos-alkenyl, Ca3-alkynyl,
phenyl, phenyl-O, pheny!-Cy.sz-alkyl, phenyl-C4.3-alkyl-O, heteroaryl,
heteroaryl-O, heteroaryl-Cq.s-alkyl and heteroaryl-Cqs-alkyl-O,
wherein the above-mentioned phenyl groups are mono- or disubstituted
by groups R®,

preferably hydrogen, fluorine, chiorine, bromine or methyl, particularly preferably

hydrogen, fluorine, chlorine or methyl.

The substituent R* may represent hydrogen or

a group selected from among
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The substituent RL may denote hydrogen or a group

sel ected fromanong 20F, d, Br, |, OCH2F,

WOERPYICPE®: CHF2, CF3, CN, NO® NH2 and mPQWE%?OU‘?’OOOSOﬁ’%
group sel ected from anong Cl-al kyl, Cl-alkyl-0,

c2_3-al kenyl C2_3-al kynyl, 25pheny|, phenyl - 0,

phenyl - aI kyl, phenyl -Cl13-al kyl - O, heteroaryl,

et or SZé Braoib‘ﬁaa‘?iﬁé%&' 5 it W FE e N2 and
phenyhgroups are nono- or disubstituted by groups

R5, " preferably hydrogen, fluorine, chlorine,
bromare or nmethyl, particularly preferably

30hydr ogen, fl orlne chlorlne or nmethyl. The
subst"f‘gg)é‘rﬂ ﬁ’gyqug Y&t hydrogen or a group

sel ec(t_;%g C¥ glﬁﬁgg 280&hyl, Co3- aikynyl
098061 15PCT/ EP2009) 000805193 £ g %
OCHFth@F?,)heGrfE@,, phErgl- Ccﬁ@ikytmhemizQ Nﬁh%r rogyl.

&% YTy AT B e, v

phenythe Ghode dhiiondrhsamyl GtSupd ayd mbnohet disubstitliied by groups
heteroaryl-0, heteroaryl-Cl_3-al kyl and

het erBaryl - C1_3-al kyl -0, vvhe_rei n the above-nmentioned
;H%?é}&bly%%&g%rﬁrﬂ%oﬁﬂ@,ochleﬁng'o$ whsthiit BheRuRNyJsrempsably

hydrogen, fluorine or chlorine.

The substituent R® may represent hydrogen, or
a group selected from among F, CI, Brand CHg,

preferably hydrogen.

The substituent R* may represent a group, which may be identical or different,
selected from among

OH, Cy.s-alkyl-O, Cs.¢-cycioalkyl-O, NHz, Cq3-alkyl-NH, (C1s-alkyl)zN, (2-
methoxyethyl),N, pyrrolidin-1-yl, piperidin-1-yl, azepan-1-yl, morpholin-4-yl, 1,4-
oxazepan-4-yl, 2-oxa-5-aza-bicycio[2.2.1 Jhept-5-yl, 3-oxa-8-aza-
bicyclo][3.2.1Joct-8-yl, 8-oxa-3-aza-bicyclo[3.2.1 Joct-3-yl, piperazin-1-yi, 4-
(C1.s-alkyl)-piperazin-1-yl, 1,4-diazepan-1-yl, 4-(Cq.3-alkyl)}-1,4-diazepan-1-vl,
HCO-NH, Cy.s-alkyl-CO-NH, Cq3-alkyl-O-C43-alkyl-CO-NH, C14-alkyl-O-CO-NH,
H,NCONH, Cqs-alkyl-NH-CO-NH, (C1.z-alkyl)N-CONH, pyrrolidin-1-yl-CO-NH,
piperidin-1-yl-CO-NH , piperazin-1-yl-CO-NH, 4-(C4.s-alkyl)-piperazin-1-yl-CO-
NH, morpholin-4-yl-CO-NH- and Cq4-alkyl-SOx-NH-.

The substituent R® may represent hydrogen, or
a group, which may be identical or different, selected from among
F. Cl. Br, I, OH, CN, Cy.z-alkyl, C13-alkyl-O, CHF2, CF3, -O-CHF; and -O-
CFs.
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i OR5 preferably hydrogen, fluorine, chlorine or

nmet hyl , particularly preferably hydrogen, fluorine or

el mobrwsogihe substituent R3 mgy represent PYEPEP000805/93
or a group selected fromanong F, d, Br and CH3,
15preferably hydrogen. The substituent R4 nmay

represent a group, which may be identical or

di fferent, sel ected from anong

oH, G )’S_I 8||-l(y1_o’

A3nay degopeaidQ or 6C-Kaalkytgnsg. pekgrabiyCH2LH:;
(CL_3-al ky1).2N, - t . 9. 3. ; bly 1- or
pyrr oY"F“ET‘%@ }1&:3/1(?1(%?'8@%%@@@ I '{,M%lz)érh){a’ng 1-3 ylor 4-. preferably
PO EhiBd by¥d groupdR® oxazepan- 4-yl ,
2- oxa-5-aza-bjcycl o[ 2. 2, 11herP_t - ?'yl 3- ?xa- 8-aza- t hyd
bhepebslitgent Iit‘f,dfg&ncgfwy be identical of different, may represent nyarogen,
8r' oxa- 3-aza-bicycl o[ 3. 2. 1]oct-3-yl, piperazin-1-yl,
A (CL. 3-al kyl ) - pi perazin-1-yl, 1, 4-diazepan-1-yl,
4gt&iln Belaticl forh, atnon@Oih DT yalkyl BIID-KHC1-Ca-alkyl, preferably
Cm al kyl - CO- NH, C14- al kyl - O CO- NH, 25H2NCONH,
metlal kyl - N CO-NH, (C1_3-al ky1) 2N- CONH,

hginn; : ioRIJPA {sdLOHIEHML- CO- NH
'gi)ﬁ;)agzr{r?(%adzl|§I'II - Reeg?{r%%@ﬁwt'ﬁﬁ,&m phol %(r:] %f yl - CO- NH and
Cl4- al kyl - SO2-NH-. The substituent RS may represent
hydr ogen, or 30a group, which nmay be identical or
Metheds of preparadiosd from anong F, A, Br, |, OH CN,
Cl..3-al kyl, Cl3-alkyl-O CHF2, CF3, -0-CHF2 and -0-

‘}ZI\% ?&%%né’ ?nSe lr?olég ggé&%%qg,gflopg%l%%fe%or preparing compounds of

general formula (1):

a) reacting a compound of general formula

R2 H
\N/
SO
s d
N R (11

wherein

R? and R are as hereinbefore defined, with a compound of general formula

(1)

wherein
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A may denote -CO or -Cl-C3-al kyl ene, preferably

-CH2CH2, wherein the -Cl-C3-al kyl ene group nay be 1-

VO 2809/9p8%1 | preferably 1- or 1%- substi t ut éDd_),/Tl{)FngOQ!bOOSOS!QS
group R6, The substituent R6, which nay be identical

or different, may represent hydrogen, 5or a group

sel ected fromanong OH, Cl-C4-al kyl and

-0 Cl- CA- al kyl , preferably t hyl . Leularl.
R R A o RS R g IRee B fuivig oggup such
RIeRabRIgepttdfe f @ld emMbnee Bohsids oriclise btarh] #sulbhonyloxy group
exanpl e,” for preparing conpounds of general fornula
(@uch axpa mathanesigpao oheretegesidpRenylenngrogp or a hydroxy
ig?sggl n 20 Ra and Rd are as herei nbefore defined,

a conpound of general formula WO 2009/
09806117PCT1EP20091000805193 | 2c and A are as

her ei nbef ore defined and Z1 depot es %ﬁg\/i n%’ %r %E(F ,
With aompaigibgkeererahioraulp (IH). iggeine, dgpias Adalgen atom or
iod o &i Ba@®d%ut in a solvent such as
ot B BIRE oy W RNCBRY: BRUBCR Cadeabutin g soive

&ty oisyprgipanpl, acetonitrile, toluene, tetrahydrofuran, 1,4-dioxane, N,N-
dimethylformamide, dimethylsulphoxide or N-methylpyrrolidinone, preferably in
the presence of a base such as potassium carbonate, caesium carbonate,
potassium hydroxide, potassium-tert-butoxide, sodium hydride or N-ethyl-
diisopropylamine, at temperatures in the range from 20°C to 160°C, for example

at temperatures in the range from 60°C to 140°C.

With a compound of general formula Il wherein Z" denotes a hydroxy group, the
reaction is carried out in the presence of a dehydrating agent, preferably in the
presence of a phosphine and an azodicarboxylic acid derivative such as e.g.
triphenylphosphine/ diethyl azodicarboxylate, conveniently in a solvent such as
methylene chloride, acetonitrile, tetrahydrofuran, 1,4-dioxane, toluene or
ethyleneglycol diethylether at temperatures between -50 and 150°C, but
preferably at temperatures between -20 and 80°C.

b) In order to prepare compounds of general formula | wherein R" and R® each

denote a hydrogen atom and A represents a —CO- group, reacting a compound

of general formula

R"\N,H

wherein
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5 Wth a conpound of general fornula (l111), wherein
Z1 denotes a hal ogen atomor a sul phonyl oxy group
trezovesmsBi@n | s expediently cabried out in BCEHEPYR000805/93
such as ethanol, isopropanol, acetonitrile, toluene,
t et rahydrofuran, 1, 4-dioxane, N, Ndinethylformam de,
di net hyl sul phoxi de or N-nethyl pyrrolidinone,
preferably in 10 the presence of a base such as
potassiunlcarbonate caesi um car bonate, potassium
RY Ao SOhERH BRI Mirlh R TETaRidiany
et I'I'sopropylam ne, at tenperatures in the range
émﬁ@rﬂﬂa@ dobdB&XS, for exanple at tenperatures in the
range from 60C to 140C. 15 Wth a conpound of genera
fornula [1l wherein Z1 denotes a hydroxy group, the
ﬁ?%é&f?)n iS cSfidd 66 i%\"bx’aﬁpﬁé‘lﬁ @%Sﬁ@ﬂ@@r @fixtare of solvents such
rating agent, preferably in the Presence of
mmham; athcinah eafzmbltywtbbwlspﬁrtmﬂnﬁ abﬁemﬁfa%e% Gefveen

St ehpPt g e TUnDRT YRR T SRR ST
ﬁ;?cférﬁaﬂnfs rdah‘“be fo%eafby QR%ET cAin, thd, fdialiny pudlicat deusel, M.;
20 et hyl enegl ycol diethyl ether at tenperatures

Geet%‘bnw 50, @mmsmep@woas énerRproduiestiBigsaatignal <004).

%@%@59 _4% and 80C. b) In order to prepare

{0 als f general formula | wherein Rb and Rc each
denote a hydrogen atom and A represents a -CO group,
reacti ng a conmpound 25, of ral . fqQrmula RN, H

@her eieRCling afanpeEgt ef %%”‘%@P E‘f@pe defined, wth
an al kali netal cyani de and ammoni um carbonate. 5The
reaction is carried out for exanple in a solvent or
m xture of solvefts such as nethanol, ethanol,

et hanol / wat er orl sopropa at terrperatures bet ween
anbi ent t enpgyNet ure-and ’ her @eferences to

t he synthesis P d f exanpl e
in the foll ow pUDL Aty oh: ~\pUSe N~ Guet schow,
M, Organic Prepgratl ons and Procedyres |nternational
(2004) 1 036(5), 391-443. c)reacﬁgp@l i)rrpound of
general formula (V)

V),

wherein R® R®, R and A are as hereinbefore defined, with a halogenating
agent, for example an acid halide such as thionyl chloride, thionyl bromide,
phosphorus trichloride, phosphorus pentachloride or phosphorus oxychiloride, to

obtain an intermediate compound of general formula (V1),

Z
N7 © 0
Rb
S, y .
c” N""'--. l-!l
R vI),

wherein R®, R®, RY and A are as hereinbefore defined and Z” denotes a halogen

atom such as a chlorine or bromine atom,
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(V), 15 wherein Rb, Rb, Rd and A are as hereinbefore
defined, wth a hal ogenati ng agent, for exanple an

woi ghobvabsma such as thionyl chdoride, thiorfdT/EP2009/000805/93
brom de, phosphorus trichloride, phosphorus

pent achl ori de or phosphorus oxychloride, to obtain an

i ntermedi ate conpound of general formula (VI), 20

WO 2009/ 09806119PCT/ EP2009/ 000805/ 93 and subsequent
reaction with a conpound of general formula (VI1),

583 NBsolleht reab iRl B Bidousometalisimie (i),

Ke SaltS The reaction with the
hal ogenati ng agent is optionally carried out in a

sol vent such as nethyl ene_gchl ori chl or of orm
acetonitrile or toluene g% R‘&E '(gﬁlal ly in 10t he

presence of a base such as N, N-diethylaniline,
pyridine, triethylamne or N ethyl-dii sopropyl am ne
\aherteﬂmﬁé‘IMSJhesalmtnefDrEedeﬁﬂ@h o teersalbectheseals 0 C,
preferably from40C to 120C. Preferably, however, the
reaction is carried out wwth thionyl chloride and

ﬁi‘i’é féé@tibﬁ vﬂfﬁ%@”‘&al@@enﬁ‘éth&g}%@@ﬁthy b bemalyi cderied othim a solvent
ng tenperature of the reaction mxture or

fupheaemethyiiene phloslﬂﬁo@*ﬂl@fofgﬁﬂyéwt@ﬁ’irdﬁ of fpluene and optionally in
cetonltrll _
8lq BRI aet)%%ggc fagﬁﬁﬂf:&e% Il rlamen?néih%_lhﬁﬁne orN

e reaction m
étﬁ?l‘?@|Is@®rdﬁylérhﬁ’a63§t@ﬁw’aﬂawfre@&nﬂnea‘angerfmmh 20'(G‘/It<) 16086,

grgéergglfy f?éf%' %@ﬁ&ggﬁgﬁ %y Fgr%egruraggz i}gyvez/ﬁorh% Eﬁ(‘eéil}iz 4§ carried out
ﬁﬂiﬂg&aﬁ%hﬁr}rﬁﬁ%%ﬁ%ﬂﬁfc%a%w cﬁWNocﬂihié’cihﬂr!ﬁ)rmamde at the

ane
boiling temperature of the reaction mixture or, however, with phosphorus

oxychloride in acetonitrile in the presence of triethylamine at the boiling

temperature of the reaction mixture.

The reaction of the compound of general formula (V1) with the compound of
general formula (Vii) or the salts thereof is conveniently carried out in a solvent
such as ethanol, isopropanol, acetonitrile, 1,4-dioxane or N,N-
dimethylformamide, optionatly in the presence of a base such- as potassium
carbonate, triethylamine or N-ethyl-diisopropytamine, at temperatures in the
range from 20°C and 160°C, preferably from 60°C to 120°C. However, the

reaction is preferably carried out in isopropanol at the boiling temperature of the

reaction mixture.

The reaction of a compound of general formula (V) to obtain a compound of

general formula (I) may also be carried out as a one-pot reaction, for example in

acetonitrile in the presence of triethylamine.

d) In order to prepare compounds of general formula { wherein R? denotes one

of the optionally substituted alkyloxy groups mentioned hereinbefore:
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di met hyl f ormam de, optionally in the presence of a
basesuch as potassium carbonate, triethylamn
Woetobgrlosgidisopr opyl ani ne, at 2&nper at ur es |P§Tt/$f:’ez°09"000805’93
range from 20C and 160C, preferably from 60C to 120C.
However, the reaction is preferably carried out in

i sopropanol at the boiling tenperature of the
25reaction m xture. The Treac ion of a conpound of
igesinaR qasnpaing pReenssabisieii? a conpound of gener al
formula (1) may al so be carried out as a one- pot
reaction, for exanple in acetonitrile in the presence
of triethylgai neq30 WO 2009/

09806120PCT/ EPRO09/ 000805/ 93 reacting a conpound of
general formul & RaN, H (VMI1]) 5 wherein Ra, Rb,
12c and A arg asahersy Q efingol, with a

compound of ‘gener| dr mul 3 I X) %0 wherein
Rd denot es :-.e e Che QA NeiRtaI kyl ,
substituted byN1 t0~3 f19Hrine at dms,

C3-7-cycl oal kyl, C3-7-cycl oal kyl - QL_A-\aI kyl ,

t et rahydr of uran- 3-yl , tetrahydRopyran A yl, v
t et r ahydr o- pyr an- 4- yI t et rahydr of ur anyl - Ci _tal kyl
and tetrahydropyranyl -ClA- al kyl , or 15R4- C24-al kyl ,

\Eﬂge?rg r&at R IgJ AReéilreI e?s e eéllr[ﬁiaetfgpe ééﬁ?’@dzantﬂya %mbsaﬁcﬁ of

general formula
Z*-RY (I1X)

wherein RY denotes a group selected from among Cq4-alkyl, C1.o-alkyl
substituted by 1 to 3 fluorine atoms, Cs-7-cycloalkyl, Cs-7-cycloalkyl-Cq.a-alkyl,
tetrahydrofuran-3-yl, tetrahydropyran-3-yl, tetrahydro-pyran-4-yl,
tetrahydrofuranyl-C,_s-alkyl and tetrahydropyranyi-Cq4-alkyl,
or
R*-C,.4-alkyl, wherein the group R is separated from Z3 by at least 2 C
atoms,
or
a group selected from among
pyrrolidin-2-yl-C1.4-alkyl, pyrrolidin-3- yl-C14-alkyl, piperidin-2-yl-Cq4-alkyl,
piperidin-3-yl-C1.4-alkyl, piperidin-4-yl-C14-alkyl, azepan-2-yl-Cq.4-alkyl,
azepan-3-yl-Cq4-alkyl, azepan-4-yl-Cy.4-alkyl, morpholin-2-y-C.s-alkyl,
morpholin-3-yl-Cq.4-alkvl, 1-(C1s-alkyl)-pyrrolidin-2-yl-C14-alkyl, 1«(C13-
alkyl)-pyrrolidin-3-yl-Cq4-alkyl, 1-(C1.3-alkyl)-piperidin-2-yl-C4.4-alkyl, 1-(Cx.
s-alkyl)-piperidin-3-yl-C4-alkyl, 1-(C1_s-alkyl)-piperidin-4-yl-Cq4-alkyl, 1-
(Cy.s-alkyl)-azepan-2-yl-Cqs-alkyl, 1<(Cs-alkyl}-azepan-3-yl-Ci4-alkyl, 1-
(C1s-alkyl)-azepan-4-yl-Ci4-alkyl, 4-(Cy.s-alkyl}-morpholin-2-yi-C1.4-alkyl,
4-(Cys-alkyl}-morpholin-3-yi-C1.4-alkyl,

and
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atons, or a group selected fromanong 20
azepan- 4-yl - Cl4-al kyl, norpholin-3-yl-C A-al kyl, 1
woSobaRoabdey! ) - pyrrolidin-2-ykitC _ral kyl, 1PETEP2009/000805/93
1-(C14- al kyl ) - pi peddi n-2-yl -Cl4-al kyl 1 1-(C1..
-(C1_3-al kyl)-piperidin-4-yl-GC 4-al kyl, 1-

25(Cl 3-al kyl) -azepan-2-yl - Cl14- al kyI
1- (d _ral kyl)-azepan-3-yl -G A-al ky
Zﬁd!eﬁet&lslqdle)avmg@mnpﬂ@f\g@ mhalqun afom an alkylsulphonyioxy,

3- hol in - Cl4-al kyl, WD 2009/
@@/is%@q'ﬂw E%‘Z%ngﬁﬁwgfgﬁ% Z3 denotes a | eaving
group such as a hal ogen atom an al kyI suI phonyl oxy,
aryl sul phonyl oxy or a hydroxy group he | eav

i tio Iﬁavmgagmpdg@nh@loﬁm SR 4% éscfhPB‘Pf i, DIBAURS e todine atom

or io
ar @ﬂ gﬂiyﬂ‘iﬁl y°5r Qrgls%l ﬂd@ﬂ%ﬂﬁb QY¥h s the
madyﬁxw-ﬂﬂu@ﬂésmmiwwﬁmnpl tﬁwegﬁtmpls preferably
the reaction is preferably carried out

prreied s iroiheapr e@egaﬂ of 2§ rgﬂglpdgﬁn%rggggeb%q?c%ucg as potassium
ﬁ%@ﬁg ughg%ﬁ*’ EQ#bﬁmg tHEBiIGR IRRMGkiGe, Sdli@diydide or N-ethyl-

oxid e or N-ethyldiisopropyl an ne.
dilsdphepylaminegif @ln@wmwmg graupdsaxlyydjpsyiproumdng eadtipg s carried

is carried to o

it s W Dt DR
?ﬁb%ﬁg i %ﬁﬁ %‘P\Xé/iddica'#ﬁbﬁyélﬁﬁéctl& Adrivativsiicass e.q.

osphi ne/ di et azodi carboxyl ate. e) In
tmpdd\enylpbopplmpakhefdfwh@mm earbexyigheral fornula |
wherein Rd denotes a 15 R4-C2 _4-al kyl -0- group,
wherein the group R4' is separated fromthe oxy ??&J
&} Pror & pheprsé Gorfpatods of gemier‘ahforuim*ﬂ)t whegeig Reugenotes a

sel ected from anpn H2, C1

RCCa-alkuy@y g,@up{ Z&Wp%WWE)%S %%Pﬂf% ed Crrom ihe nygen atom
X azePRA-denttes r@b@'sbl@ac‘?ed/from among NH,

Qy %?(rg'lxa%;g% FS 2- oxa- 5- azgt%l cycl o[ 2. 1Th? FP

G yalkyB-NEk o C+ 3—a|kyl)2N (2- methoxyethyl)zN pyrrolldin 1 peridin-1-yl,

azepan-1-yl, morpholin-4-yl, 1,4-oxazepan-4-yl, 2-oxa-5-aza- -bicyclo{2.2.1]hept-

5-yl, 3-oxa-

8-aza-bicyclo[3.2.1]oct-8-vi, 8-oxa-3-aza-bicyclo[3.2.1]oct-3-yi, piperazin-1-yl,

4-(Cs-alkyl)piperazin-1-yi, 1 4-diazepan-1-yl, 4«(Cq.3-alkyl}-1 /A-diazepan-1-yk

reacting a compound of general formula

R"\N,H Q R
\
0
RS
( —
~ e/
N (I) R
C, ~Alkyl—Z"* ),

wherein R? R®, R% and A are as hereinbefore defined and Z* denotes a leaving
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208- aza- bi cycl o[ 3. 2. 1] oct - 8-yl ,

8- oxa- 3-aza-bicyclo[3.2.1]oct-3-yl, piperazin-1-yl
Wo(0Dg/R980eky | ) pi per azi n-1-yl , 22, 4- di azepan-ﬁCV??XOOQ"OOOSOS/g?’
4-(C _3-al kyl)-1, 4-di azepan-1-yl: reacting a conpound

of general formula ORb O N A ORe, C24-Al kyl -Z74(X),
X‘Dl 2009/ ?9806122PCT/ EP2009/ 000805193 group such as a

al ogen ato e.g. a chlorin brom ne_.or i odi
gnoug %@Em ﬁlk%?”gé?feﬁb e choHlgne, Rip ﬂ%gbfogia%ﬁefbé‘i@ a
e A R K A S
@ioder with prepare conpounds of general fornula |
wherein Rb denotes a to hydrogen atom cleaving a
protective group froma conpound of general fornula

15 b (XI1), H-RY (XH

wherein R* is as hereinbefore defined.

f) in order to prepare compounds of general formula | wherein R® denotes a

hydrogen atom:

cleaving a protective group from a compound of general formula

R2 H

\N/

o)
N i
o
~ R
kN R N~
RC/'N""'-»..L

(XH),

wherein R%, RS, R? and A are as hereinbefore defined and R® denotes a
protective group, for example an optionally substituted benzyl group, a tert.-butyl

group or a 2-(trimethylsilyl)ethyl group.

An optionatly substituted benzyl group is for example cleaved hydrogenolytically,
e.g. with hydrogen in the presence of a catalyst such as palladium/charcoal in a
suitable solvent such as methanol, ethano!, ethyl acetate or glacial acetic acid,
optionally with the addition of an acid such as hydrochloric acid, at ambient
temperatures between 0 and 100°C, but preferably at ambient temperatures
between 20 and 60°C, and under a hydrogen pressure of 1 to 7 bar, but
preferably from 3to S bar. A 2.4-dimethoxybenzyl group is preferably cleaved in

trifluoroacetic acid in the presence of anisol, thioanisol, pentamethylbenzene or
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wherein Rd, Rd, Rd and A are as hereinbefore defined

and Rbt denotes a protective group, for exarrgl e an

wT 2ompeddsyeisubst i t ut ed benzyl 2droup, a t er t PCHEP$]09/000805/93
group or a 2-(trimethylsilyl)ethyl group. 20 An

optionally substituted benzyl group is for exanple

cl eaved hydrogenolytically, e.g. with hydrogen in the
Eresen‘ce of a catalyst such as pall adium charcoal in
iedylsitiee sol vent such as methanol, ethanol, ethyl
acetate or glacial acetic acid, optionally with the
addition of an acid such as hydrochloric acid, at
Anipgioha®bs tiestieteat herery! grtugeera Bradii goep By for example
referably at anbient fenperatures b i
e A e R S S
Qﬁiﬁfc?rrl%lrdbrﬁwg‘a§10‘, SpRoAdly ufng afsoidieishon dsenaydioxane,

group I's pretrerably cleaved in trifluoroacetic acid .
isoptdyearol anethytenef chiniide br talkeramipdignally in the presence of anisole,

St a@é%ﬁ%ﬁﬁﬁ?ééﬁﬁ?éggﬁﬁ%{ nf/el' silane. An

optionally substituted benzyl group or a tert.-butyl

group may for exanple also be cleaved by treating . .
i 2-rieetadsitystion areur IS ¢leawd i ARG Py ,trea?me“{gw“h fluorides

BUe G e i M L g S e o

fRidhydesTaraphdor ddtiondnd.ol uene, optionally in the

presence of anisole, thioanisole, pentanethylbenzene

or triethylsilane. A 2-(trimethylsilypethyl group

Diné&l S4B hidke %@p@ﬁ_ﬂﬁrﬁﬁsim@_tw%tdﬁiﬁtf@tﬁfdircgeand cleaving
utyl a

rosuch as tetra nmoni um fl uori de, optional |

theim grandestribet fos exhmde ire'ﬂ?rgt@;.}ji,vgﬁfpgﬁsm OrganicySynthesis" by
4- di Qh it y o
%ngg@%mgeg? %F]Hﬁ%%gﬁ@ SvP Wl'gg,gwélég—i\gflquﬁ?Pﬁmﬁ Kocienski,

crng’an ng themare
pesetiime Grb@ss, Bramd. 2008, TRIBVECt i ve Groups in
Organi ¢ Synthesi s" by 15 Theodora W G eene and Peter
G M Wits, WIley-VCH or Philip Kocienski,
| S THdrieMi | @heldin GCdimhotes a
gf)mp(?@gé?égp%%%u%@bgyﬁﬁgggg@?agr mula | wherein Etc
Hedoges sofmydr ogen at om 20

cleaving a protective group from a compound of general formula

R2 H
\N/
O
N~ TR ' 0
'k i /Rb
N RY T
Rc'/N\A

Xt

wherein R?, R?, RY and A are as hereinbefore defined and RS denotes a
protective group, for example an optionally substituted benzyl group or a formyl,

acetyl, trifluoroacetyl, methoxycarbonyl, ethoxycarbonyl, tert.-butoxycarbonyl or

benzyloxycarbonyl group.
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cl eaving a protective group froma conpound of

general formula 12\1%H (XII1), 25 whereipn
ViRD 2a0mlodBe8n e as her ei nbef ore Hefined and Repcagﬂﬁgpéggm%%/gs

protective group, for exanple an optionally
substituted benzyl group or a fornyl, acetyl,
trifluoroacetyl, nethoxycarbonyl, ethoxycarbonyl,
tert.-but oxycarbonyl or benzyl oxycarbonyl group. WO
2009/ 09806124PCT/ EP2009/ 000805/ 93 The protective

'ﬁ%eoéfbté&xv%l @'g ?qs cfe%.rveﬁxﬁ)mékgmpﬂé’ dhiydrolyticsdll liry anracaous

ous sol In water, isopropanol/water,
suh@dritce aci ldvater n$ogrepaa®uwzﬂf@r (BGEHE RSty alsr

1, 4- di oxane/ wat er it he f
ishrnrorgbnaabEpEoLd HaCTs AR B T B & i BdRch as
@filiro %Eeh@ &geh%x‘%ﬁ:ﬂﬂﬁ% &id aR salpkalit aoktar inias presecise of an
as So |umﬁ roxi de or potassi um hydr oxi de

a]@alomedmmaﬁg wich.ag sodinen t@y(ggéﬁ@@r@ptassmm hydromde or
é;%g%élhngggggr&ﬁ%%/ggq%epgﬁp Flfi'l% iaﬁ@t yeemptrafifles between

ures tween 10 and 100C.

(%Qﬁ\ﬂ 19Pt GOk A bﬁubﬁtblrﬁﬂdradj roe szeegT tupnd 3R03C.
enzyl oxycar bonYl'benzyl group is cleaved, for
exan‘pl e, hydrogenolytically, e.g. with hydrogen in

ﬂ og %’Iﬁﬁ%ﬁbsﬂut tn@&b’%rﬁuﬁ“@ha aserpldxgdatvohyhanepigroup is

vent as net hanol, et hanol ;
@éméd deetairnplel, hgtimgenbhdically, e acvith hiﬂﬁfpigﬁﬂé'ﬂ e Rrgsgnee of a

catayer st 65 paLeBbeTCoRRH Honsu bl SGVERLIEITES fiefandl
SRARGT R ?%(ipﬁé Weehct4l avRtic €, optidnaitydeith thehyddltjg@ |ﬁ>f an acid

pressuare ‘o bar, but preferabl

hmh as hwltoehtonckﬁmq: Bbgqr@-mqw I@Qty@ﬁ (Lr O{J“ éﬁg (gb?‘f/t preferably
gﬁéﬂﬁ?@%bp@v %0 WnbBeR e % Hdirsies B Hgirogen pressure of 1to 7

or hydrdc 'oric aci'd, optionally

b BEt Brefolat@Ntrosis ko 8aas. net hyl ene chl ori de,
1, 4-di oxane, methanol or diethyl ether. A

trlfluoroacetyl group is preferably cleaved by

I\rt A on ofg)flbéﬁbto% | ngLfb S UstBieaghly oteednedqm tmatmaﬁ iwdth an acid

resence of a sol vent

g@m hs tréfttiooateticenge oathyderhieicReEs ol y i‘ﬁﬁ@ Bpofygnt such
gé ?r%tﬂelg}wevc\:ﬁhﬁon e, q ,H E%J}éé%r OMé%ﬁanol or diethyl ether.

A trifluoroacety! group is preferably cleaved by treatment with an acid such as,
hydrochloric acid, optionally in the presence of a solvent such as acetic acid at
temperatures between 50 and 120°C or by treatment with sodium hydroxide

solution, optionally in the presence of a solvent such as tetrahydrofuran at

temperatures between 0 and 50°C.

Other suitable protective groups and possible ways of introducing and cleaving
them are described for example in "Protective Groups in Organic Synthesis" by
Theodora W. Greene and Peter G. M. Wuts, Wiley-VCH, or Philip Kocienski,
Protecting Groups, 3rd ed. 2004, THIEME.

h) In order to prepare compounds of general formula | wherein A denotes a —
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25 solution, optionally in the presence of a solvent

such as tetrahydrofuran at tenperatures between and
VBO@po®ph&s1sui t abl e protecti ved groups and E&Tég%ogglooososf%
ways of introducing and cl eaving them are descri bed
for exanple in "Protective Goups in Organic

Synt hesi s" by 30 Theodora W G eene and Peter G M
Wits, WIley-VCH or Philip Kocienski, Protecting
Cr-BadkyIeNQI@HP: 2004, TH EME. WD 2009/
09806125PCT/ EP2009/ 000805193 C2- C3- al kyl ene gr.oup:
cyclising a conpound of general fornmula 5 wherein
(?ﬁﬁﬁﬁ@@iBﬂnamduﬂdfgeaew&ﬂhﬁﬁﬂ&nbefore defined, A

enotes a al kyl ene group and Z5 denotes a | eaving

group such as a hal ogen atom a hydroxy or al kyl oxy

group. 10 J the leaving group is a hydroxy group,
the reacti'on Ns’ arried out in the presence of a
dehydrating agent such as N N car bonyl di i m dazol e,

N, N - di cycl ohe 2y bde
0- (benzotritgzol
fluoro borate
-yl)-N,N ,N /N
tetranethyluronlun}hexafluoropho hate (
conveniently in a sol vent sucRQéé'thhyhgﬁe chlorlde

N, N- di net hyl f ormam de, acetonitrile, tetfahydr pyg,an,
1, 4- di oxane or ethyl enegl ycol diefhyl et her a ’
tenperatures between -50C and 100C, but preferably at
tenperatures betmeen -20C and 60C. 20If the. leaving
whergin RE, R, R ant R arems hereinbeieeidained, frdgnatgppy J-Co-Car

carried out Les
S0 S 2= B ESS AR Ay S HE S e som.
@ybegﬁ(}yu)xy@r@@ol vent such as nethyl ene chlori de,
Nd| nmet hyl f or mam de, acetonitrile, tetrahydrofuran,

1 4- dloxane or ethyl enegl ycol diethyl ether at

igg{?g :éragﬁ%r E% d roy'ap_&'cﬁ@j tH@%cti@ﬂtls ehefcer @ltliy tlid presence

t'ween and
of a dehydrating agent such as N,N*- carbonyldnmldazole N,N'-

dicyclohexylcarbodiimide, O-(benzotriazol-1 -yl)-N,N,N'N*-tetramethyiuronium-
tetrafluoroborate (TBTU) or O-(7-azabenzotriazol-1 -y1}-N,N, N, N'-
tetramethyluronium-hexafluorophosphate (HATU), conveniently in a solvent such
as methylene chloride, N,N-dimethylformamide, acetonitrite, tetrahydrofuran, 1,4-
dioxane or ethyleneglycol diethyl ether at temperatures between -50°C and

100°C, but preferably at temperatures between -20°C and 60°C.

et hyl ur oni um et ra
2N %grl azol -1

If the leaving group is a halogen atom, the reaction is preferably carried out in
the presence of a base such as triethylamine, pyridine or N-ethyl-
diisopropylamine, conveniently in a solvent such as methylene chloride, N,N-
dimethylformamide, acetonitrile, tetrahydrofuran, 1,4-dioxane or ethylenegiycol
diethyl ether at temperatures between -50°C and 100°C, but preferably at
temperatures between -20°C and 60°C.

If the leaving group is an alkyloxy group, the reaction is optionally carried out in
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WO 2009/ 09806126PCT/ EP2009/ 000805/ 93 t he presence of

a base such as potassium carbonate, sodi um hydroxi de,

Wid beidnyesasi ne or N-et hyl - di i sxpr opyl ami ne, PCT/EP2009/000805/93
conveniently in a solvent such as nethanol, ethanol,

i sopropanol, nethylene chloride,

N, N- di net hyl f or mam de, acetonitrile, tetrahydrofuran,

1, 4-di oxane or ethyl eneglycol diet rg/l et her a

the ppesancards basawesh 25 00iassim S§EOBlR: Sﬁrd&rgﬁjggroyXidaef’
tl}iﬁ?ﬁ,ﬁg ! ialtaﬁrog?\kgﬁjiygﬁﬁgo;grﬁpgﬁ%ﬁg,ccor’vten@?ﬁl?:’irﬁj bnR@Nant shen as

eneral formula | is obtained .
rﬁ\ﬁfh%hoﬁ RO Ss@Rropahoh methideherihimider N, Nidigegndiggnamide,
this may be converted by 10acyl atjonp or .
asatqriioig Itatraloydrpfwran ot dofipEa ﬂaﬁﬁﬁg@g@w‘?&%} dighy REgrat
conpound of r8he o, b BFFERAbINS teayerbiungs between
t%@@ﬁf%uﬁ%se%et%%gﬁbgbfcg%rng::{a%plbé ca?boxyl i}E aci
el aelesoe@ar boxyl i c aci d anhydri des and carboxylic
acids with activating agents such as
N, N - carbonyl dii m dazole, N/ N -

. bhA 88mB8bund of general formula 1 is obtained which
iﬂéc%%oérh@@?é?{gggrf\}%%@%;ﬁ N, NgN}JRI -Ot g?r amet hyl ur oni um o
cbtgihg ahl aroinobaliiteeniand r3mlsheMHP. Hys nbaé%/b%gonve ed by

sul phonyl ati.n ent.s Lar. if . dof
geleR Sy s, ARG bh R Ry compound o
sﬁénégﬂfgﬁgﬁbé' a{hBReiATthé BicPRIBy Gigents tsethnaydeaion eaamaie

tion or reductive alkylation into . . .
oo halidRspR R ARt SAMGEHER A" G fgyciacids with

d/ or 20 | L
Al A0 o T o b o e o oup, 1t
I8 MatBodirtideyore@i(benzoteavd n‘gW)ﬁ‘ﬂb‘Y | '\%ﬁ%gmﬁ?wf onium-

acid, and/or if a co nd . of | T‘ﬁg‘a?%'t Isha/

k) d r
t@HﬁﬁV@f@é’oﬁﬁ?mdM?l&mlﬁgﬂd% Eg%%%r ”Xr?yf‘ grsdup, °
it may be converted by reaction with an amne into a

carboxylic acid am de derivativ

/qr if
ibh cgenenaid dfgeneral fprmylaolﬁﬁaabﬁ%igeaﬂﬁr%ﬁ{ E%’ht??ﬂsﬁ%o”ng%wg
b i1 - b
SRR R b S5EREE S By sgagirn e

alkylation into a corresponding alkyl compound of general formula | andfor

if a compound of general formula | is obtained which contains an alkoxycarbonyl

group, it may be converted by ester cleaving into a carboxylic acid, and/or

if a compound of general formula 1 is obtained which contains an alkoxycarbonyl
group, it may be converted by reaction with an amine into a carboxylic acid

amide derivative and/or

if a compound of general formula 1 is obtained which contains a carboxy group, it
may be converted by reaction with an amine into a carboxylic acid amide

derivative.

in the reactions described hereinbefore any reactive groups present such as

hydroxy, amino, alkylamino or imino groups may be protected during the reaction
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WO 2009/ 09806127PCT/ EP2009/ 000805193 by conventi ona
protective groups which are cleaved again after the
MERRA0OIRs0For exanpl e a protedfing group fof CHEP2009/000805/93
hydroxy group m ght be the trinmethylsilyl, acetyl,

trityl, benzyl or tetrahydropyranyl group. 5

Protecting groups for an am no, al kylam no or imno

g&%ﬁﬁ@ﬁ%ﬁt@é%jt&fg{%g@@g@ﬁ@ El?e E%%%E ’ag%ﬁweéﬁ’érthe reaction.

tert.-butoxycarbonyl, benzyl oxycarbonyl, benzyl,
met hoxybenzyl or 2, 4-di met hoxybenzyl group. i0 Any )
Footratipleea graiepting gobupsfos st hysioxy grosgogishi @ﬁttw trimethyisilyl,

cl eayved r _exanpl hydrol ysis,in an aqueous
§‘8?§)’ZE'E"[}/[ .eé’.zgf('i m@g%roﬁg%}%éﬁ.ﬁ/ wat er, acetic
aci d/wat er, tetrahydrofuran/water or

1, 4-di oxane/water, in the presence of an acid Eéh as |
Proteciing genssifer apiamingy alkgtaniee iOF 'raa%f‘eppénfﬂﬁ FiQr exampie,

B Bl reahhio Rl GReRe0 Y By, AR BLRsEaOHSE

BERSJIbRAIMYonE, Igenyh bthaxybsend er af4-dimethoxybenzyl group.
i odotrinethylsilane, at tenperatures between 0 and
120C, preferably at tenperatures between 10 and 100C.

ﬁn 5t3é|ctivésrﬁr' M%%d‘ ?yéptﬁfnaﬂ? RZMEEVRy RSN e P BRample by

owever, 1s-cl eav 20hydr ogenol ysi s, for exanple,
Rydrolysiig in 4y dqoeews solvehi eny.d8 avader, ifooRANGIWRIer, fgeHc

as, pal | adi charcoal i.n a j -
2SR bR G8hb B T ERR o T uiigegico ofan
36id%buchRld wRabloacekit cid)eyaestiHionnagfl oasuiptiuticsawichoris the
hydrochloric acid at tenperatures between g and OO%
brasepcefof pamlyalametalfaseaUnneds sRAURY BEXIGR P HgEassium

nd unde Stk itanRUt
PSS Al 82 B Bh 6 Bresefleg bicucksieubasiian
erapdratirevdetwee § g 20D pretdrably e témperatures between 10 and
trifluoroacetic acid in the presence of anisole,
iiPdani sol e, pent anet hyl benzene or triethylsilane. A
tert.-butyl or tert.-butyl oxycarbonyl group is

preferably cleaved by treatnent 30 with an acid ,su?h db
Asbenziyf, Inoethosyernzy! ot benayloxyGarbemy G uP. JiQWE S I§yFieaved by

bRy, R SERDRETEL A hBec ! [1glsinstna catiy
gBth a8 Palladisapeioaenal ina soitatiiesoivenheuch as methanol, ethanol, ethyl
acetate or glacial acetic acid, optionally with the addition of an acid such as
hydrochloric acid at temperatures between 0 and 100°C, but preferably at
temperatures between 20 and 60°C, and under a hydrogen pressure of1to 7
bar, but preferably from 3 to 5 bar. A 2,4-dimethoxybenzyl group, however, is

preferably cleaved in trifluoroacetic acid in the presence of anisole, thioanisole,

pentamethylbenzene or triethylsilane.

A tert-butyl or tert.-butyloxycarbonyl group is preferably cleaved by freatment
with an acid such as trifluoroacetic acid or hydrochloric acid or by treating with

iodotrimethylsilane, optionally using a solvent such as methylene chloride, 1,4-

dioxane, methanol, isopropanol or diethyl ether.
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WO 2009/ 09806128PCT/ EP2009/ 000805/ 93 A

trifluoroacetyl group is preferably cleaved

WOembO®Agoon t h an aci d such a8 hydrochl ori daqy[-g%e,oogmoosowgs
optionally in the presence of a solvent such as

acetic acid at tenperatures between 50 and 120C or by
treatnment with sodi um hydroxi de sol ution, optionally

b LS Eee L o RO Mo by AR L P B as
I&hogbgﬁlbh(\f Schf, gﬁﬂénéﬂﬂln&ﬂé%r@é&d&ﬁ% @cflverﬁttsn@dlm :E@hc acid at

cl eaving em are described for exanple in
foRisraturesy befErarpS0 iandCH2gE6 @ 1By reatawins wikysopeB dyroxide

sQbenGRtonaber b et Lot Sl S s iRl at

WﬁgﬁﬁesbP %l,h@da)f@‘ general formula | obtained
e

e reso Into their enantiomers and/ or
di ast er eoners, as menti oned herei nbefore. Thus, for

Ci s/ ns m x

SiareiaaldtiR oM dbnafd PR e gs 8Lt EgLEh8 and cleaving
t'h%%hrét)(ﬂ‘égsc?iﬁ'téd(ftéh byamold MtG'Rrarehtme @tromsmy()tmmc Synthesis" by
separated into ei r_enantigoners us
Theodsirs W Gneens RudRaletb Awn\éfwtwq%VPré*gaf%ﬁ‘%gme%k'

hro 0 y trans isoners

ﬁ)é?‘[é‘ﬁp @ Cﬁ‘ggcglrrr%%gngaﬁ T@@ggner al formula I
obt ai ned whi ch occur as racemates may be separated by

f&?)tr&?y%?' T%g?cgogn r§f%? ﬁi &g% I q%t?llnegém% Ele'r@éolged into
reé'n%?%lSH%?s a$87o]r)d;é§tb§édrﬁ§ﬂsr ad @ﬁerﬁ@neameremdeﬁ)ran dhus, for
compounds general formula | with at |ea

et Cidrass DouGsmgY ey SSENPEGIP Belr G & ang isomers, and

oo s B 24 Mo BB IE o parpBPeRAbag BeTefakated into

SRiruRIirgerpby and/ or fractional crystallisation,
and, if these conpounds are obtained in racemnc form

they may subsequently be resolved into the

H@#‘t ngférﬁg%S e Risy BRGNS otEBRcanaay bemessivad by

era epar at ed by colum separation on chira

|
a&op’rme@apny ity the@s,/snéltwa@aswﬁrsrm@fﬁ%fn hegrarpReyRAs of

active, sol or. C

Seneraticimmls LopBmat! whiFCHER aple@Ricing Be deparated by
ﬁié?r’fbc%skrﬁ)v% pBBLEY L. Plliirgyesr 4. wndlEliehE. LaineThiopics in
compound, art| cul ar |

SterbocharisbyoiVal Bobky Toissasnce. 49q L e T fgica) antipodes

spereo t 2 tric carbon atoms
SARR B Al 7ROt 2 gy
iy DeoRisaiveedntoethgir dlasteheome&ﬂ an tife bamis of their physigalghemical
in solubility, whilst the free antipa
Ao Eances SRS mAtEoRE KaOH 6 &Pe Brte PV Lo PGBy andor
g{;ﬁd’rﬁl g’)%% allfatidte tifQﬁeQ:f cét‘ﬂlbbaﬁdwam@ﬂthﬂmd m racemlc form,

active é $ in comon use are e.

ey rhaf subseqaiertthyrtn@re&oi\aid @t@th%@mwta@rmsm@ed above.
acid, di-o- tolyltartaric acid, malic acid, mandelic
aci d,
The enantiomers are preferably separated by column separation on chiral

phases or by recrystallisation from an optically active solvent or by reacting with
an optically active substance which forms salts or derivatives such as e.g. esters
or amides with the racemic compound, particularly acids and the activated

derivatives or alcohols thereof, and separating the diastereomeric mixture of
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canmphor sul phoni ¢ acid, glutamc acid, aspartic acid

or quinic acid. An optically active aI cohol may be
Worzoewaoglee (+) or (-)-ment hok% and an opt i cF1/4P2008/000805/93
active acyl group in am des, for exanple, may be a

(+)-or (-)-nenthyl oxycarbonyl. 1() Furthernore, the
conpounds of fornula | obtained rmy be converted into

th Its th f ticul h ' .
e ariesveHN IS N BeE PIG cnbe s o BaF s i
SRR WP pRTRA RS Ay tRARREseATi NEbaR Ty
dsiepsdthent sakks bedehyativelsripnine aatiod of§ultpwarag§n§‘a:| @ptically

met hanesul phoni ¢ aci d, ethapes aci
méw@@%mqnmﬁm@nl%ﬂga .g- I'éeﬁ@@ HBﬁ of t%rgar!ﬁ: acid or
[8]&3? %rle%cgj df—%”?élklgarg&'tcgacaéUﬁ\‘é‘llﬁlaéldam%déﬁemmi c
|cyI|c acid elic acid, lactic acid

mhplﬁtbr@uﬂmbdlc adit rgtuteamcoacmnmpa@tzca@@a or [GL{rHe pggd, cAn optically
d I d. S t

S PR R TPk BTt raun gl ] gPHEAR Kutive acy

@%@han%@y %Péké’fﬁp@'nﬁ'@ Bé,a ?«3 Lot iy mmbiyithytoxiydarbonyl.

ol am’'ne or N nethy cam ne. 20 The
conmpounds of general forrrul ae Il to XIV used as

E%ﬁréé ig;ngﬂg ; e({olrﬁ;g@u% s t@?%lg [ ORalrie %g&%@aédﬂﬁ/@rtbé into the

ai ned net hods known from
éeh% thbﬁefeffa;&%mt@uleaﬂﬁflfo:E;zﬂtaamﬂémeiutmal a@fa into ?pat pt)I@ymlpglcally
he additional introduction of prote
@mmlezg!tsmthdaeegsgv%%@w'@ Brd5 A papEg A which may be
Eﬁ@ﬁ%s@ v[%éea 8% d@:{eefo?'%iﬁﬁ'i ﬂy@r@bh@ﬁ@fﬂ@il@ Hydrobromic acid,

ance anic Chem s by M chael B.
sSJ‘rphdmcaademett}erI@ut;bhorW laeid, vmarmsuinhongc@@ﬁc'éerﬁeﬂeswphomc

gor uavendener deshoBOabR0E to R Tri Supcll apid
%@cﬁé 'éblﬁ 5[&9"& %CR:P TRandslicodcig, e!laeﬂtahc:lﬁpmalmac eiz(id) CItnc acid, L-

mg;rgicgi Eetﬁgtgﬂg taxep%nglt %g%ﬁ gr otgg jpases forsthzs purpose include

for example sodium hydroxide solution, potassium hydroxide solution, calcium

hydroxide, diethanolamine or N-methyl-D-glucamine.

The compounds of general formulae 1f to XIV used as starting materials are

known from the literature to some extent or may be obtained by methods known
from the literature (cf. Examples | to Xl1), optionally with the additional

introduction of protecting groups.

Standard processes for preparing the starting materials are described for
example in "March's Advanced Organic Chemistry" by Michael B. Smith and
Jerry March, Wiley-VCH or in "Science of Synthesis/Houben-Weyl" published by

Thieme.

For example, the compounds of general formula (V) and (VI) may be obtained as

follows:
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di met hoxybenzyl, the reaction is carried out with a
conpound of general fornmula (I11) anal ogously to the
woenbwnssopidescri bed process 3 to obtain d:%érl—;'wgwaooaowgs
of general fornula (XVlI). The conpounds of general
formula (XV) are known fromthe literature (cf. e.g.

WO 2004/ 108664 or WO 2007/003486) or may be obtai ned

by nmethods known fromthe literature, The cl eavi ng

of the protectdwegrQup fpom a conmpound, of gener al

fornmula (XVI) to in affconpound of dgneral fornmula

(V) if§ carried o DA denores AT o
P@dr ogen or-Oxanpl e, e presencge of t al

suc adi unf char gBal. s( ell§. anal Sypa d N—R

v L
XIz~JThe cl eBving of the protective group if
PG deHlot es 4- t hoxybenzyl or 2, 4-di net hoxyggﬂ)zyl rm&c/N““*A
al so be*¥arried out oxidativel y (e.g. with
ceriun(lV)-amoniumnitrate or with
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzogui noge) or wth
aci d with trifluoroacetic 20 acid in the

f.oanieal e, thioanisole, peny#r chze 0
| a b
hd N/R
A

A [tonpound—of* gen%r}ﬁ

t henBe qonve t o.@" conpound S
forfful a (Vlﬁ as desicriged in the previous process N
c). The neanings fg 2009/ o/ T
09806131PCT/ EP200R/ 000805/ 93 Rb, Rd, A and ZE

in the coffbunds of Scheme 1 are defined as meftioned
her ei nbefore. As already nentioned herei nbefore, the
compounds of general formul hghf $ according to the

i nvention and the physiologically acceptable salts

t hereof have val uabl e pharnacol ogi cal properties,

articularly an inhibiting effec si gnal.
Biasiingitiom epomasade a5y IORBH R YAL Er TR K GEdengies 2
: ! 1B sl | LenaRbx f o 2,4-
%@Zﬁ‘%ﬁ’g %éﬁﬁH%i%sﬁEghflérggnmdﬁglgﬁ% ng, r ec%ﬁ%?
dinahoaytdnagl, thie teadiionrie carieeul Wit prcorpqundspfsgeneral formula

ible tq blgck the t L ssi | X
B3ty A S Db Pt oons

| ﬁﬁrr@ﬁe_?ﬁ)t@l‘).e meRccdrapblinds o gﬁr&artahﬁarmu&(ém) are known from
e P LaR o Wb 2oBF 3Bt 8Pl b

obtained by methods known from the literature.

The cleaving of the protective group from a compound of general formula (XVI}
to obtain a compound of general formula (V) is carried out, if PG denotes benzyl,
with hydrogen, for example, in the presence of a catalyst such as
palladium/charcoal (e.g. analogously to Example XI). The cleaving of the
protective group if PG denotes 4-methoxybenzyl or 2,4-dimethoxybenzyl may
also be carried out oxidatively (e.g. with cerium(IV}-ammonium nitrate or with

2 3-dichloro-5,6-dicyano-1,4-benzoquinone) or with acids {(e.g. with frifluoroacetic
acid in the presence of anisole, thioanisole, pentamethylbenzene or
triethyisilane).

A compound of general formula (V) may then be converted info a compound of

general formula (V1), as described in the previous process ¢). The meanings for
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i5

Met hyl
trans-1-(2-am no-et hyl am no) - 444- ( 3-chl oro- 2-f | uor o-

W0 20097 098061 31 PCT/EP2009/000805/93
phenyl am no) - 7- met hoxy- qui nazol i n- 6-yl oxyl - cycl ohexan
ecarboxylate 330 ml trifluoroacetic acid are added

to 1.60 g nethyl trans-1-(2-tert.-

Dutoxygar bony| amnos et byl am n9) o4l B A Qoo

7- met hoxy- qui.n | in-6-yl oxykcycl ohexanecar boxyl at e

mEn %ﬂerﬁ%i%lr%e?é%'ene chloride. The reaction nixture

is stirred for three hours at anbient tenperature,

then another 1 ml trifluoropcetic acid i

A alspady Mentineed RGIFING fo?,ég‘ét‘%OHPP‘%‘%‘d%iOﬁfggﬁg%ﬁg%rm’%é”
react.ion i id My doakpablipsaits thereof have
B T e b R A R By et

ori dée an met hanol and nade )
@ikl Reannabolb8 Kb ptapestiesnpeaitdarst an édibiting gffeqtRn signal
organi ¢ 15 phase is,  separated, Qf f _ i
(pksticrion axkaeody e erigl G s B EHEar ), whis
i Had iskib@ielg tiganagoasingnreceptor
B o D e 1 30 (97 000 i
dilvenisglionas tyreginetkinaac( i@+ )t isglso pessiple t°%§ Cg"[ fieHFansmission

B9 L Lh QMRS RAIPAUNGErALFaSRhakasH. anal ogoust y

trans- 1- am no- 444- (3-chl or o- 2-f | uor o- phenyl am no) 7

met hoxy- qui nazol i n-6-yl oxy] - cycl ghexanecar I 2 :

THe RIOYINDBESOBDIT Bisssles) GUT e %E%S%E‘Eé‘é’?bﬁ?ﬁ’ without
ESI *); gz = 475, 477 [ MtFIr (2) methyl

'%P&@'}]QAQ{ (3- chl or o- 2- f | uor o- Phenyl ani no) - 7- net hoxy5q

ui nazol i n-6-yl oxyl-1-(2- et hyl am no- et hyl anilnO) -

cycl ohexanecar boxyl ate Mass spectrum (ESI+): nmz =

532, 534 [ M+l-1]- (3) nethyl cis-1
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15Exanple Il  Met hyl

trans-1-(2-tert.-butoxycar bonyl am no- et hyl am no) 414

(8 2010695061 PCT/EP2009/000805/93
2-f 1 uor o- phenyl am no) - 7- met hoxy- qui nazol i n- 6-yl oxYI -

ycl ohexanecar boxyl ate WD 20091

09806134PCT/ EP2009/ 000805/93 HN O 0 0.44 ¢

(5‘<t%§Erit : buhg%a{abrgnélcgm%@uﬁggcet al dehyde are added

trans- 1-am no- 444- (3- chl or o- 2-f | uor o- phenyl am no) - 7-m
ethoxqu|nazoI|n 6-yl ond- cycl ohexanecar boxyl ate in 40
U_fgle étrahydrofuran 5 under an argon at m)sphere .

8 i

Bhéh%éﬁhth@) Nﬁéth@ﬁv@\dﬁféib@hlﬁ \ﬂbxﬂrdvcmmmammbaxwa@
As the reaction has not yet finished, 90 ngy

N-t - but oxycar bony1- 2- anlnoacetaldehyde and 200 ng

SO trlacetoxyborohydride are both added tw ce

¥br e Aﬂﬁer a 10 further night at anbient tenperature
’ ete. The reaction mxture is

et L .ate and conbi ned with sodi um

hydroxiue i on. nAhe organi ¢ phase i s separated

off and the a ueoug phase is extracted with ethyl

acetate. The conbi red organi c phases are washed with

sat urat ed sodi unfthl ori de solution, dried on

g o205 SRR o i

Buoxi/t &donQRmiFb- étﬁi/llaﬁnm@}-@@—(@chlo@ﬂ%@&hororm‘tdwlmeo)
chl ori de/ net hanol / conc. ammnia = 90: 1 1)%%

Zraethomhquirsizo)in-tGryioxy|-syaoheyamecribyate

methylene chloride. The reaction mixture is stirred for three hours at

ambient temperature, then another 1 ml trifluoroacetic acid is added.
After a further hour the reaction is finished and the reaction mixture is
evaporated down, taken up in methylene chloride and some methanol
and made alkaline with 10% potassium carbonate solution. The organic
phase is separated off and the aqueous phase is extracted with
methylene chloride. The combined organic phases are dried on
magnesium sulphate and evaporated down.

Yield: 1.30 g (97 % of theory)

Mass spectrum (ESI™): m/z = 518, 520 [M+H]’

The following compounds are obtained analogously to Exampte I:

(1) methyl trans-1 -amino-4-[4-(3-chloro-2-fluoro-phenylamino)-7-

methoxy-quinazolin-6-yloxy]-cyclohexanecarboxylate



The foll owm ng conpounds are obtained anal ogously to
Exanple 11: (1) nmethyl trans-1lethylam no] 4

W& 266y 6dber o- 2- f | uor o- phenyl ai no) - 7- net ho)p@jkﬁzﬂ%%@p%&%
i n25 6-yl oxykcycl ohexanecar boxyl ate WD 2009/
09806135PCT/ EP2009/ 000805/ 93 (2) nethyl
cis-1-(2-tert.-butoxycarbOnyl am no-et hyl am n0) - 444- (3
-chl Or 052- f | uor o- phenyl am no) - 7- net hoxy- qui nazol i n- 6-

yl - cycl ohexanecar boxyl ate Mass spectrum (ESI1):
m 618, 620 [ MtH 4 toExample 111 Methyl
AT ans- . - but oxycar bonyl am no-444- (3-chloro-2-flu

or o+ 0 0
Pheny] a - 7;qui nazol i n- 6-yl oxyl - cycl ohexan
ecar bo oA xfure of 3.30 g

4- (3-chl or o- 2- f | uor o? phenyl ani no) - 7- net hoxy- 15
qui nazol i n-6-o0l, in 23 [ hyl f ormam de is
iesg sepateing eS! FHafF 2.4?@ '6\1716\2'9‘5 i um car bonat e and
4.40 g nmethyl cis-1-tert.-

but oxycar bonyl am no- 4- net hanesul phonyl Oxy- C}Hcthexane
(2Rprredhyl rane - e (dtiedo-2ThieoroerfanyBHNIREXY TPENPY heat ed

to 80C and stjrred oyerni.ght .at i S\ tenperature.
5 qnmioéinf%ylf’ﬁ)é]r“{igdﬁeﬁ'ymlﬁﬁ?l‘e@wgwﬁ@ért np but oxyca
*Q%k%%qbéxﬁgg@an esul phonyl oxy-cyclo
0

exanecar boxylate 5 and 0.90 g potassi um car bonat e
are-xadded. After another four hours at 80C the
re’ on mxture is cooled to anbient tenperature,
@dilgted" th ethyl acetate and washed several tines
wi t ¥ pate be orgapi ¢ phase is washed with

ide solution, dried on
evapor ated down. The fl ask

magnesiNim~Eul'phate \an
residue is pu ifiegj by
~N

H

Mass spectrum (ESI*): m/z = 532, 534 [M+H]

10 (3) methyl cis-1—(2-amino—ethy!amino)-4-[4—(3-chIoro-2-ﬂuoro—
pheny!amino)-7~methoxy-quinazolin-6-yloxy]—cyciohexanecarboxylate

Cl ; NH
F o Q
N/
N qlo’
N (i) S H
HN

15 Example i
Methyl trans-1-(2-tert.-butoxycarbo nylamino-ethylamino)-4-{4-(3-chloro-

Z—ﬁuoro-phenv!amino)~?-met_hoxv—quinazoiin-ﬁ-vloxlk

cyclohexanecarboxylate
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to chromat ography through a silica gel colum w
Wi th
nmet hyl ene chl ori de/ net hanol / conc. a?rm)nl a (98/2/0

W8 282b6s08) . Yield: 5.50 g (9B % of theory) q%%Pgooglloooaowgzs

spectrum (ESI+): mz = 575, 577
vt ] [ MbkHr 15 Example 1V
cis-1-tert.-butoxycarbonyl am no-4- net hanesul ph

onvl oxV
cvcl ohexanecar boxyl at e NH 1.40 m net hanesEI phoni c
?rglchl oride are slowy added dropwise to 20 4.39 g
o s= et - but oxycar bonyl am no- 4- hydr oxycycl ohexanec

arbotx 8 triethylamne in 45 m
Lnathyfée Ior il e cooling with an ice bath,
eepin @n’p a@m?e bel ow 10C. Then the reaction
mxture is all to cone up to anbient tenperature

hydr ogen 25 car bdnat olution are then

added, the
phases are separa d the aqueous phase is
extracted with hylene chl oride. The conbi ned

h
QYNGR ARy \P@Fggatﬂ%%bﬁg%tﬁggmgﬁ]eg? sddedo 1209
REaR0 trahed -gog- 4F[ée(\'.3rq’f@0rg %flg@mgh@ylamﬂrﬁga} M oxy—

uct is furth
%ﬂaml@a@y@%yﬁ cﬁ]épraeglgé(%ib&ﬁ%‘%q% i r%l 6?%2%?3?0&%1}

V| QrqeR dtfids r(—Qe|Thde® hglml acibl agatiteAcid eRdibe0
:%%%gs Iga%ss spe&ﬁ?um (ESI +) 2@— 352 Qbm; dl%$
g isedilin tiacetdyboxgiyl %qqt'yh&rr lﬁh]!)ét% is
stirred overnight at ambient temperature. A's the reaction has not yet
finished, 20 mg N-tert.~butoxycarbonyi—2-aminoacetaldehyde and 200

mg sodium triacetoxyborohydride are both added twice more. Aftera

and stirred overnl %520 m of saturated sodi um
n

further night at ambient temperature the reaction is complete. The
reaction mixture is diluted with ethyl acetate and combined with sodium
hydroxide solution. The organic phase is separated off and the aqueous
phase is extracted with ethyl acetate. The combined organic phases are
washed with saturated sodium chloride solution, dried on magnesium
sulphate and evaporated down. The crude product is further reacted
without any further purification.

R value: 0.35 (silica gel, methylene chioride/methanol/conc. ammonia =
90:10:1)

Mass spectrum (ESI™): m/z = 618, 620 [M+H]

The following compounds are obtained analogously to Example II:
(1) methyl trans-1 -[2—(N-tert.-butoxycarbonyl—N-methy|—amino)-

ethylamino]~4—[4-(3—chloro-2-ﬂuoro—phenykamino)~7—methoxy—quinazo!in«

6-yloxyl-cyclohexanecarboxylate
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15

07( 4.50 g nethyl 1-tert.-butoxycarbonyl am no-4-ox0-
10 cycl ohexanecarboxylate in 45 m of tetrar&yrdrofuran
woeocwotiosed with 6 nl of wat®r and 630 ngF

sodi unbor ohydri de under an argon at nosphere. The
reaction mxture is stirred for two hours at anbi ent
tenperature, diluted with diethyl ether, conbined
with IN hydrochloric acid and stirred thoroughly. The

or gehy phase is separated off, washed 15 with 10%
i um car bonate sol uti on and saturated sodi um

&l
| Ori de

sol ution, dried on magnesi um sul phate and
evapofe oA cdlourless oil is left, which
slow y._c al li ses~oyernight. Yield: 4.39 g(97 % of
t heor y)N'MaSs @peCt mgm (ESI+): mz = 274 [M+H 20
Exanpl e VI thylb%

1-tert.-butoxycarbonyl am no- 4- oxo- cycl ohexanecar boxyl
ate of( H b-K 3.0 ot assi um carbonate and 1.30 mi
met hyl iodide arg7afded to 4.65 25 g
1-tert.-butoxycarbonyl am no- 4- 0X0- cycl ohexanecar boxyl
18s8€h&ctiim4BSM): M/ =diamely[Mtiam de and the
reaction mxture is stirred for three hours at

anbi ent tenperature. Then the solvent is distilled

) DrlB D8R By AR RO IRY s (B chioro-

en 1 assi um car bonat e sol uti on and

difgbhyph@iyienincfeneduecuguiphagin-fyleefar ated of f and
extracted wth diethyl ether and the conbined organic
agPEARRXHBLE wi t h saturated sodi um chl ori de

sol ution, dried on magnesi um 5sul phate and evapor at ed
do A colourless oil is left, which slowy

& NH ses.
F 0 0
N/
KN lLo“’
Q H

Mass spectrum (ESI"): m/z = 618, 620 [M+H]"

Example lli
Methyl trans-1-tert.-butoxycarbonylamino-4-[4-{3-chio ro-2-fluoro-

phenylamino)-T-methoxv—quinazolin-6-vloxv}-cvc!ohexanecarboxvlate

AP
LCCOL
N o N ©
I O=(
A
A mixture of 3.30 g 4—(3-ch[oro-2—ﬂuoro—phenyiamino)—7~methoxy-
quinazolin-6-ot in 23 mi N,N-dimethylformamide is heated fo 50°C. Then

2.30 g potassium carbonate and 4.40 g methyl cis-1-tert.-

[EP2009/000805/93
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Mass spectrum (ESC): mz = 272 [MH Exanple VI

t oMet hyl ci s- 1- am no- 444- ( 3- hI - - '
(3-chl oro-2-f1uoro.pheny) Al Beosias

Vo) 2Foaresdecn-

qui nazol i n- 6- onxyI-cycIohexanecarbox | at e
cis/trans-1 -amno 4 [4 (3 d 1959
chl or o- 2- f | uor o- phenyl am no) - 7-

th
M R R e e R
a?g %ldd%g V’fﬁe@e@@tt?ﬁ ?ntﬁ%?é‘mt i Seldita BOPE@ aing stidedbvernight

pwse to a solution of 700 pl thionyl chlorid
ai%lmtemfpermuman“ﬁlhen aherthent O0chmetif Glsé Tt heat eg It 2

PR DT Or S eiDr o BN Rlo FIb RO bR ke
afn%?gbb@“ 6@s§%n§§§r®onbfeeafee@@decnr1Ai1rep@mmbenfsuc bouksdat
cot I ned W th anot her 700 20 t hi on hl or Jd[

A tﬁ:?eetﬁlmmufe Groante! Buembign oaprag piftd with
et af Bt iRRsuftbhater. Tt doam. phess
%W&%ﬂbh Vit @émftﬂears@dmemomm wltisol, drigd \mntmaarmes'@@

After a further 4 h of reflu h tion
sidphatasinet v apRRter cloyd)- v@ﬁ? fipsk 6?%',{]‘%'? %eé:“ ?efj si ng
&?@m&ﬁéﬁgéhﬁeﬁgﬂ t:—,1Q§| |ca & cfdllé‘ﬁ’l'ﬁ WigSimete/1eite | s

chloride and 10% pot assi um
&ﬂﬁmmmmnnommM@(ﬁ&@&1 80 i1 segar at ed

of f and extra met hyl ene chl ori de. The
\Gek%umgéé%aﬁcwf s are dried on magnesi um

iYL OBt r@nqEeYararAtay siom. (MR f | ask resid
cﬁrong‘%ograghegqthrough a rev[ersed phase col uﬁ :leth
an acetonitrile/water/amonia mxture as eluant, in
é}?ae cout se of which the cis and trans conpounds can
2 czle ated. Yield: 330 ng (16 % of theory) Mass

e SLgtoxydarhenyiZsunaekAzm sgl VI
5 -1- an1po ﬁ 146(3|chloro 2- fluoro phenyl am no
. in vl oxv1l-cycl ohexan
acgd Cl NHCI NH FFEN d cearboxylie
O:§=O
0., 0
[::l’lo’
NH
o

1.40 ml methanesulphonic acid chloride are slowly added dropwise to
4.39 g methyl cis-1 -tert.-butoxycarbonylamino-4-hydroxy-
cyclohexanecarboxylate and 2.80 ml triethylamine in 45 mi methyiene
chloride while cooling with an ice bath, keeping the temperature below
10°C. Then the reaction mixture is allowed to come up 1o ambient
temperature and stirred overnight. 20 ml of saturated sodium hydrogen
carbonate solution are then added, the phases are separated and the
aqueous phase is extracted with methylene chloride. The combined
organic phases are washed with saturated sodium chloride solution,
dried on magnesium sulphate and evaporated down, leaving a viscous

oil. The crude product is further reacted without any further purification.
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O OHLVOH NH, INH, 10 A m xture of 3.00 g
syn/anti - 8[ 4- (3-chl oro-2-fl uor o- phenyl am no% -
Wet008\pogRfitnazol i n- 6-yl oxy] - 138-di aza-spiro %%%T%Pé)glg%%wgs
-2,4-dione and 30 m of 2 N sodi um hydroxi de sol ution
Is heated to 135C with stirring for approx. 25 h.
After cooling to anbient tenperature the reaction

mxture is E%}l ?]LISG wi th hydrochloric acid. Then
Yiiafd g (P8 “aid ¢y off in 15 vacuo using the

fo\l}éf}ﬁg @&ERQl‘ilé‘é Ql, rtthyRGeMtchde/mathangire@d:f) tate is

d, IS suction filtered and dried. The
Maedsppctndmdﬁ&iﬁum/bm%521@&”"& further reacted
wi t hout any further purification. Yield: 1.95 g (69
/.0 of theory) Mass spectrum (ES11): rn/z = 461, 463

LRLIRICY. 844 (achl or o-2-1 | uor o-ph
hsﬂvgln M?ﬂalzm i n- é © orocns—1—tgr(t) rlg)utgxsgs}/rt)orrxr\lllgomo 4%\}&8)@
I? 1- Sa o patépl rol4. 51decan- 2, 4- di one
kcycl ohexanone in 30 ml 60% aqueous
eban I @S conbined with 2.10 g anmoni um car bonat e
an |_potassium cyani de and the reaction mxture
r Xéd for 2 h. After cooling to anbient
ure anot her 0.50 g amoni um car bonate and 100
rrg 5po<§ si um cyani de are added and the reaction
m xture/hs refluxed for a further 2 h. Then the

m xture is |left overnight to cool to anbient
4 Sy methyl d -tedurmiuierysar t«’m%ﬁ"ﬁﬁ‘oa 419%§ht - col our ed

t t lcbaitatks
BB RE R R TR A i RGol I IR b RN o ©

rﬁiﬂ@pm)ertahdm n@mﬂrwnbt@rﬁswylde Mg eEangegom s [ MrHr
Exanpl e ;
AmoSphess o 6Bagtian TUFI ReTThioRds o FoMER ALRTPI na
#hbdlafind! @NEa FhRtHYE$endt0BEmbined with 1N hydrochloric

acid and stirred thoroughly. The organic phase is separated off, washed

with 10% potassium carbonate solution and saturated sodium chioride

solution, dried on magnesium sulphate and evaporated down. A
colourless oil is left, which slowly crystallises overnight.

Yield: 4.39 g (97 % of theory)
Mass spectrum (ESI*): m/z = 274 [M+H]"

Example Vi
Methvi 1-tert.-butoxycarbonylamino-4-oxo-cyclohexanecarboxylate

O 0O
NH
o~(
K
3.90 g potassium carbonate and 1.30 mi methyl iodide are added to 4.65

g 1ntert.-butoxycarbonyiaminé—4—oxo-cyclohexanecarboxylic acid in 45 ml

N,N-dimethylformamide and the reaction mixture is stirred for three

hours at ambient temperature. Then the solvent is distilled off using the
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CNH 15 3.25 nl phosphorus oxychloride are added

dropwi se to 6.50 g

BQOIWILIIROY[ 4. 5] cl ec- 8-yl oxy) *¥- met hoxy- 3H BGT RB2WP{0R0805/93
-4-one in 65 mM acetonitrile under an argon

at nosphere. Then the reaction mxture is heated to

40C, conbined dropwise with 5.00 m triethylam ne and

2Q refl uxe for h Af, t

CRahtrutrao; Sag e redh s fgcd I thEe§ TR05 Bbtassium
SabldhnatPsAufidr ahE-dAethyl Ber.dTES @lquedus phasaris separated
acetonitrile, are added and the reacti on m xtur

sff iandeaxtractachivijhdiethyuetber and e cempinesorgan %88815 are

Q= 2- fI
st AP s fgfle 381ue. e ol magnesium
Slshbfceand e tApdraest ﬂ@NnZB\accﬁluutieﬁ 0|13 Ibft, whicBrsiowly

cooling to anbient tenperature the preC| pitate fornmed
crystallissison filtered, taken up in 1 N hydrochloric

sp H@%I anolic hydrochloric
g%lg gng tl g’at an%dlz rrperature until the
ketal cleaving is conplet e. The precipitate formed is

sucrtni ?nvfi |tered and conbined with nmethyl ene chloride
odi um WO 2009/ 09806141PCT/ EP2009/ 000805/ 93

g xi decigol Hiifg-4-[HNG-al9RrR S uphapRehFastmslr Biregthoxy-

of f —and extract ed "W t h rret hyI e]ne chl oride, the

propyl et her. Yield: 5. 90 g (73 %of theory) 5
hes, spggtrum (ES11): nmlz = 416, 418 [MtH The
ol | pwi pg conpounds car e obt ai ned anal ogously to
Exanplng
1) 4- 4(Lb o thﬁl - phenyl') am no] - 6- (4- oxo- cycl oh
exyl oxyS\l 7- netthoxy-NH. Oqui nazol i ne
1.95¢g cis/trans-1-amino-4-[4-(3-chloro-2-fluoro-phenylamino)-7-
methoxy-quinazolin-6-yloxyl-cyclohexanecarboxylic acid are dissolved in
a little methanol and while cooling with an ice bath this mixture is added
dropwise to a sofution of 700 pl thionyl chloride in 20 ml of methanol.
The reaction mixture is heated to ambient temperature overnight with
stirring and then refluxed for a further 2 h. As there is still no reaction to
be seen, the reaction mixture is cooled, combined with another 700 pi
thionyl chloride while cooling with an ice bath and refluxed for another 8
h. As the reaction is still not complete after cooling to ambient
temperature, another 700 pt thionyl chloride are added while cooling with
an ice bath. After a further 4 h of refluxing the reaction is complete and
the solvent is distilled off using the rotary evaporator. The flask residue
is divided between methylene chioride and 10% potassium carbonate
solution. The aqueous phase is separated off and extracted with
methylene chloride. The combined organic phases are dried on
magnesium sulphate and evaporated down. The flask residue is

chromatographed through a reversed phase column with an
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Mass spectrum (ESI4): mz = 396 [ MtHr 15(2)
4-1(2, 4-di f | uoro- 3- net hyl phen [ )am no] - 6- (4-0x0-¢C
BIRE30PP/ERGIET7- et hoxy-  qui nazoP%

(ESI+): mz = 414 [ M+Hr 20

(3)4-[(2-fluoro-3-nethyl -phenyl)am nol-6-(4-oxo-cyclo
hexyl oxy) - 7- met hoxy- qui nazoline WD 2009/

%?%Stggl i g)j G P20091|g 008051 93 oI VBSSirRE Holid &Emhith the

&s[a(n%i tFJHsOé&né’o@ﬁisﬁ&’én pBeRyk}aaUNo] - 6- (4- oxo- cycl ohex

yl oxy) - 7- met hoxy- 5qui nazoline Mass spectrum (ESI +
\ﬁatd 330129 (4646 [oﬁ/lﬂmctryl 5) P ( )

5- hI - -
Ma%§)§ : or ﬁ‘%)& 6QUI nazol I[ﬂ/ﬂlfrﬂg NEI (4- 0xo-cyel ohex

Example VHi
cis/trans-1-amino-4-[4-(3-chloro-2-fluoro-phenylamino)-7-methoxy-

quinazolin-6-yloxyl-cyclohexanecarboxylic acid

CI/Q\NH Cl/Q\NH
FurS 0 (‘?L F S 0 Q
L <~ OH o  TOH
N ? NH, N 7 NH,
A mixture of 3.00 g syn/anti-8-[4-(3-chloro-2-fluoro-phenylamino)-7-

methoxy-quinazolin-6-yloxyl-1 3-diaza-spiro{4.5]decan-2,4-dione and 30

ml of 2 N sodium hydroxide solution is heated to 135°C with stirring for

approx. 25 h. After cooling to ambient temperature the reaction mixture
is neutralised with hydrochioric acid. Then the water is distilled off in
vacuo using the rotary evaporator, during which time a precipitate is
formed, which is suction filtered and dried. The crude product thus
obtained is further reacted without any further purification.

Yield: 1.95 g (69 % of theory)

Mass spectrum (ES{*): m/z = 461, 463 [M+H]"

Example IX
syn/anti-8-14-{ 3-chloro-2-fluoro-phenylamino)-7-methoxy-guinazolin-6-

vloxyl-1.3-diaza-spiro[4.5]decan-2.4-dione

C!’@\ NH Cl/@\ NH
F NN 0 (U)\ F N 0] 0O
mN’ 0 " mN/ 0 M
TN NS

A suspension of 3.00 g 4-[4~(3-chloro-2-fludro-phenylamino)-7-methoxy-

ne Mass spe CP(PT/IFﬁ’ZOO&I%!)08051’93
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Mass spectrum (ESr): mz = 416, 418 [MH] 15

() b pior o & et hyl- phenyl) am nol -6 ( 4+ ReSH5l hososios

098091 net hoxy- qui nazol iffe WD 20091
09806143PCT/ EP2009/ 000805/ 93 Mass spectrum (ESI +):
mz = 396 [MtH (7)
4-[ (3-fl uoro-5-net hyl - phenyl ) am no] - 6- (4- oxo- cycl ohex

P TR A2 AN B0 MRS RERLLBrkdridits
@Bﬁwh@d Mﬁ@m@@]aﬁﬁmmmw@hmb@mlmgmmy q
ui nazoline to Mass spectrum_ ( ESI + I[\rt r“/th
Exaniseaand the reaction mixture is refluxed for 2 iﬁer cooling to

%g&tﬁleﬁt t%rg?%aﬁj% g%;ﬁk%wgﬁ ]QSaM}nQ?ﬁ}Gm CaBRIaex ¥nd Hoauthg

%obeﬁmmﬂl Wabiiedardi ancmdsamd tﬂe4re’5i]ctd)xe iy xgflufedisrt
ui nazol i n-4- one ar

5‘@@?@ Ac |T@enéhﬁﬁnﬁggeﬁ feﬁ‘t @%{S?gqléﬁtgglqogg Ou?ﬁ%lf?%l aci al
WP%P‘}I@ gn?gg /31 Ilgﬂgccgl%g ainRdtcais 1696ed.

il rog n has ended. Then the
mhm:lsaducaoeﬂtermblvcbst@ddmm wateroaref drigsi ng the rotary

0 porated off with 20 tol uene. The

%Ek{ﬂ%‘é b@ng‘i t%e)g with water and made al kal i ne

‘Mgég sRRihRtEg] fqﬁymbgdngggmp@‘r bonat e sol ution.
The precipitate forned

Example X
4-[4-(3-chloro-2-fluoro-phenylamine)-7-methoxy-gquinazolin-6-yloxyl-

cyclohexanone

F N 8]
U
N (E) 0]

3.25 ml phosphorus oxychloride are added dropwise to 6.50 g 6-(1,4-
dioxa-spiro[4.5]dec-8-yloxy)-7-methoxy-3H-quinazolin-4-one in 65 mi

acetonitrile under an argon atmosphere. Then the reaction mixture is
heated to 40°C, combined dropwise with 5.00 ml triethylamine and
refluxed for 2 h. After cooling to ambient temperature 1.40 ml
triethylamine and 2.60 ml 3-chloro-2-fluoro-aniline, dissolved in 5 mi
acetonitrile, are added and the reaction mixture is stirred overnight at
40°C. Then a further 0.70 mi of 3-chloro-2-fluoro-aniline dissolved in 2
mi acetonitrile are added dropwise and the reaction mixture is stirred for
a further 10 h. After cooling to ambient temperature the precipitate
formed is suction filtered, taken up in 1 N hydrochloric acid, combined
with 6 N isopropanolic hydrochloric acid and stirred at ambient
temperature until the ketal cleaving is complete. The precipitate formed

is suction filtered and combined with methylene chloride and 1 N sodium
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is suction filtered and dried. Yield: 20.30 g (95 %

of theory) Mass spectrum (ESI +) mz = 333 [PI\/H-Hr- o)
Ex@ BP9 098061 CT/EP2009/000805/93

3-benzyl-6- (1, 4-di oxa-spiro[ 4. 51dec- 8-yl oxy) - 7- met hox
y- 3H qui nazol i n-4- one 10 20.00 g

3-benzyl- 6- hYdr oxY- 7 met hoxy 3H qui nazolin-4-one in
150 m. N, N-d e are _h

telirr SOaE, e SONR IR s 280 gt g Dff et ox/oR

d R gﬁﬁe(ﬁﬁbﬁlehée%%%lﬁéﬂ%txhﬁﬁgsaﬂe%@p@taeaﬁewn

e reactl on mxture is stirred overni ght
and&ﬂétﬂa%wmduem brought > gryistallisationiitas mseryIeng”

0 4- 4.5]dec- 158-y1
3@ 'Hé%@hﬂ’ bﬁ%%ﬁa&‘g gdde}j and t he ¥n xture is
?\Flésrsr%%(ftr‘@fm Eéﬁ'}trﬂ%r 418, a18§AGHIW t hin the next 24

total of further 6.00 g potassi um carbonate and
10 OO g

ik o ot LBl Sleegb Bndd Bidiagssu) Rienapiake

e reaction”is conplete. After
cooling to arrbl ent tenperature a total of 450 nm of
water are very slowy added 20 dr i,Se Wt g
591 1 -l Advedrecone ty AN DL SR gy b 7-methoxy
%Wﬂ %I |tered, washed with water and dried. Yield:
. 91 % of theory) Mass spectrum (ESIP): nlz =
423 [MtH] 25 Preparation of the End Conpounds

Exanpl e

ant Oy 14- (3 chl or o- 2- f | uor o- phenyl am no) - 7- net hoxy- g
U|- gli n-6-yl ovil -

51, 4=di -splro[5 5lundecan- 5- One

Mass spectrum (ESI*): m/z = 396 [M+H]"

(2) 4-[(2,4—diﬂuoro-S—met'hyl-phenyl)amin0]-6-(4—oxo~cyclohexyloxy)-7-methoxy»

quinazoline

F
XA,
F ”‘)ﬁjo\(l
kN/ ? )
Mass spectrum (ESI*): m/z = 414 [M+H]"

(3) 4—[(2—ﬂuoro-S—methyI—phenyl)amino]-6—(4-oxo-cyclohexyloxy)—?-—methoxy—

quinazoline
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1.30 M 4 N sodi um hydroxi de solution are added to
1.30 g nethyl
WCaZIDO/09E@ 1ani no- et hyl ani no) - 444- ( 3- ch10r o- BEHFREACH0F805/93
henyl am no) - 7- met hOxy- qui nazol i n- 6- 34oxyl - cycl ohexane
carboxylate in 14 m of methanol and the 10 reaction
m xture is stirred for three hours at anbient
tenperature. Then the solvent is distilled off in
using the rotary evaporator. The flask residue
 fied by chromat ography through a silica gel
Wit h et hyI ene chl ori de/ net hanol / conc. ammmoni a
P10 .8/ as eluant. The product

fractifp ev ted down and stirred with
15di i sepropyFe "- solid residue is suction
filtered and dr ed Yi eId 700 ng (57 % of theory) Rf
val ue: 0. 30 (S|I|ca gel, nmethylene
Whissrspeetrost (E8106): hoerc3o@iveHia = 90: 10: 1) Mass
spectrum (ES1+): mfz -= 486, 488 [MrHt 20 The
foll ow ng conpounds are obtai ned anal ogously to
@arrpl Q- {%—3 cﬁlb)ro 2-methyl-phenyl}amino]-6-(4-oxo- cyc!ohexyloxy) -7-methoxy-

ti-944-(3-chl oro-2-Tluoro-phenyl am no) - 7- met hoxy- qu
guiazaabdline 6-
yl oxy] - 4-nmet hyl -1, 4- di aza- spi r o[ 5. 5] undecan- 5- one
Masg ectrum (ES14): mz = 500, 502 [ M+Hr (2)

3-chl oro-2-fl uor o- phenyl am no) - 7- met hoxy- qu

P%az [in onxy] 1, 4-di aza- sp|r0[5 5] undecan- 5- one
5 Mass ?%wa@ mz = 486, 488 [ M+Hr

Mass spectrum (ESI*): miz = 412, 414 [M+H]"

(5) 4~[(5-chIoro-2-ﬂuoro—phenyl)amino]—6-(4—oxo—cyc10hexyloxy)-?-methoxy—

quinazoline
F

NH
CCCL
'\N/ ? 0

Mass spectrum (ESI*): m/z = 416, 418 [M+H]"

(6) 4—[(4~fiuoro-3—methyl—phenyl)amino]-6—(4—oxo-cyclohexyloxy)-?-m.ethoxy-

quinazoline

L
SOROY

T
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Exanpl e 2

anti-9-14-(3-chl oro-2-fl uoro-phenyl am no) - 7: =

WPreaBIOP#S6. y | ond. 2 AT R Yodbsosias
101- met hyl- 1, 4-di aza-spirol5. 5lundecan- 5- one 125 pl

of 37% aqueous fornmal dehyde sol ution, followed by 50

pl of glacial acetic aci d and 280 ng sodi um

triacetox drlde d to 400 ng 15in
G?ﬁéE%?ﬁr%“gtg XW 1 - sPi ro[ 5. 5] undecan- 5- one

in 12 m of tetrahydrofuran The reaction mxture is

stirred overnight at anmbient te ture il ut
@t h edhlB- flao&z-étréetfwbﬁbelﬁﬁélﬁwgﬁgi%' Xﬂ(ﬂ? E’&S\’ -gemethoxy-
sal ution and stirred. The organic phase is separated
FfPAQNEed with water and saturated sodi um chloride
sol wion, dried on 20 magnesi um sul phate and
evapQrated down. The flask residue is purified by
chtography through a silica gel colum with

phhyile g chl ori de/ met hanol / conc. anmoni a (99/110. 2
to 8/2/¢. 1) as eluant. The crude product is stirred
with ° n filtered and dried. Yield: 230

mg (54l heo 5 Mass spectrum (ES F'): mz -=
500, 5 [ The f & | owi ng conmpound i s obtai ned
anal ogously to!Exanple 2: (1)

Btﬁlgfgﬁ{iﬁﬁu'é:kgﬁl)o{" i%‘iééﬁﬁﬂqj@henyl am no) - 7- net hoxy- @

5yl oxy] -1, 4-di net hyl-1, 4-di aza- spi ro[ 5. 5] undecan- 5- on

e CINH O WMss sp ectrum ESE! ) : z = 514, 51 . .
(BER)$-[(1- phenylethyl)ammo] 6% -oxozcycpghexyloXY)'V-me{?IOXY-qU'naZOl'”e

\\\“‘ NH
SOAS!
I\N/ T o)
Mass spectrum (ESI"): m/z = 392 [M+H]"

Example XI
6-(1.4-Dioxa-spiro[4.5]dec-8-yloxy)-7-methoxy-3H-quinazolin-4-one

27.20 g of 3-benzyl-6-(1 ,4—dioxa—spir0[4.5]dec—8-yloxy)—7-methoxy—3H—
quinazolin-4-one are dissolved in 270 mi glacial acetic acid, combined
with 2.70 g palladium on activated charcoal (10 %) and hydrogenated at
60°C until the uptake of hydrogen has ended. Then the glacial acetic
acid is distilled off using the rotary evaporator and evaporated off with

toluene. The flask residue is mixed with water and made alkaline with
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to Exanple 3

syn/anti - 8-14-(3-chl oro-2-fl uoro phenyl am 'E%)riEg'zg@gtld%ESOSIQS

WY 2008/ 0268061 i n- 6-

yl oxy] -1, 3-di aza- splro[4.51decan-2,4-d|0ne A
suspension of 3.00 g

414- (3-chl or o- 2-f 1 uoro phenyl am no) - 7- net hoxy I 5

T T R

IQQLQW,&@Q%HQ@N@ pot assi um cyani de and the
étion

r éa mxture is refluxed for 2 h. After cooling

Yieldaabixng (22 hpof titagry) a further 0.50 g ammmoni um
carbonate a 0 ny_ cyani de are added and
iaes ?%%gfq%zgﬁfgtﬁ‘?%_%?%m PLLi:lxed for a 20 further 2
h. Then it is left overnight to cool to anbient

tenperature, during which tine a |ight-col oured
@__[H_p_)&_iﬂte is forned. ThIS is suctlon flltered

o 20091 09806148PCTlEP20091000805193 Bi oI ogi cal Test

“The bi ol g| cal properties of the new conmpounds are

investigmpted as follows, for 5 exanple: The

[Wacs - R-nedi ated signal transm ssion
@ €79. with cells which express
hutre R and? who3e’ survival and proliferation

depend o stimi ati on by EGF or TGF-al pha. A murine
2@8@3? o'@%&}'b‘égﬁfoxr;{ ﬂ‘?eth?xm%l—lgﬁﬂﬁéicﬂﬁul yneuditboel

t1ona uman -

!ﬁﬁ@dirﬁéﬂ@ﬁb@ﬁbrﬂfdé hirs heetdd td 5@°G: dhen ﬁ@@@f@petaé‘»éwm
stinul at ed EGF. Tetest [ r
Gasbhou A e0ce 1 dave Sl S ife S Bl uipponate
di r@;l%! hahi@lteiis stitrbaulatnighteit 89°20 Thghni

nfpé %&H@d J '%rdgfﬁéga To investi gatg({he i nhi ﬁqr](g Y
agbther 6Y000g pomsammta@é@r%%@l ipp@-PRIARIIGR
e o ds tirred for a further

YHEIGE‘W “%ﬂ@ﬂag %ﬁéggh\éﬁgj mg(ﬁggf% I% ﬁg cul tures
4 B, Yddeey snsthinitheonsxt 24hie artatal mﬁmf@m@ & 80 @pRtEssiHEN

0,

c:rlbr(])%atle/gnc-lr qg O%Uéj t1u£—%?oxaar gplroq& Lgfc?‘ec— tﬁ'@nesulphonate
are added batchwise until the reaction is complete. After cooling to
ambient temperature a total of 450 mi of water are very slowly added
dropwise with stirring, whereupon a precipitate is formed which is suction
fittered, washed with water and dried.
Yield: 27.20 g (91 % of theory)
Mass spectrum (ESI™): m/z = 423 [M+H]"
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20 hours at 37C. In order to determn i nhi bi
activity of the conpounds according tg :E: :Ehl ot oY
Wbeossbedobye cel | nunber is masured in O D CT@%Q&&OSOSM
using the Cell Titer 96TM AQueous Non- Radi oactive

Cell Proliferation Assay (Pronega). The 25 relative

cell nunber is calculated as a percentage of the

control and the concentration of active substance
Retepamationiofitoe R COMPPYRAS i on of the cells by 50%
(1C50) is derived therefrom The conpounds of

general fornmula (1) according to the invention

@g}h@en | C50 30 values of < 10 m crom)l ar, preferably

m cronDI ar

-----

1.30 m! 4 N sodium hydroxide solution are added to 1.30 g methyl trans-
1-(2-a mino~ethylamino)-4—[4—(3—chIoro~2—ﬂu0ro-phenyiamEno)-?-methoxy—
quinazolin—6—y10xy]—cyc!ohexanecarboxylate in 14 m! of methano! and the
reaction mixture is stirred for three hours at ambient temperature. Then
the solvent is distilled off in vacuo using the rotary evaporator. The flask
residue is purified by chromatography through a silica gel column with
methylene chloride/methanol/conc. ammonia (98/2/0.1 to 8/2/0.1) as
eluant. The product fractions are evaporated down and stirred with
diisopropylether. The solid residue is suction filtered and dried.

Yield: 700 mg (57 % of theory)

R; value: 0.30 (silica gel, methylene chloride/methanol/conc. ammonia =
90:10:1)

Mass spectrum (ESI*): m/z = 486, 488 IM+H]"

The following compounds are obtained analogously to Example 1:

(1) anti—g-[4-(3-chloro—2-ﬂuoro—pheny!amino)—?—methoxy—quinazolin-ﬁ—
yloxyl-4-methyl-1 4-diaza-spiro[5.5]undecan-5-one

Qﬁ@m@»

h

Zl



i0

15

20

25

2(1) 2 Indications 5 As has been found, the
conpounds of fornula (I) are characterised

}% their
wermabidosdey i n the therapeuti d6field. Partiul/aF2009/000805/93

menti on shoul d be nade of the possible applications
for which the conmpounds of fornula (1) according to
the invention are preferably used on the basis of
their pharmaceutical effic t.yrosi ne i nhibitors.
Maéstﬁ@ﬁﬁtﬁumg%%)i g@ﬁ&%@o,r@?@@ﬂ(l) according to the
invention thus inhibit signal transduction by.
tyrosi ne ki nases, as denonstrated by the exanple of
(e yhorpn(EShoreeefiao;phengizaniso)-henethoxe-augerglinfor
treating pathophysiol ogi cal. 15 processes caused by
Yigpdr t.dritiazasapike! @#@§gﬁ@*§ﬁﬁg%es. These are e.g.
beni gn or malignant tunours, particularly tunours of
epi lial and neuroepithelial origin,

gijsation and the abnormal proliferation of
vascul af endothel i al ,cel | s (neoangi ogenesi s).
Nor eoVET | ‘I;;Jbﬁtors are useful for the
treat [ in tions in which the virus uses
t he sigﬂal trénsdw@tLén pat hway of the 20 EGFR for
entering or attacking the cell or for replication or
f/RissishectremEIN): of/zt=ne8toka8 M+itthe vi rus. The
compounds according to the invention are al so useful
for preventing and treating diseases of the airways
EEEHJHQQS whi ch are acconpani ed by increased 25 or

production of nucus caused by stimulatiaqn of

h ure-diloras2giuoe hehylamg pageethoxy-quinazolin-6-yloxyl-
. ' ammat ory di seases of
(¥, PACvs SHLES ‘éfigﬂéhitis, Zhronic
uctive bronchitis, asthma, bronchiectasis,
jic or non-allergic rhinitis or sinusitis,
feybrosis, al-antitrypsin deficiency, or

cougps, _lpu rar y~enphysema, pul nonary fibrosis and
hyperﬁ%ac al . The conmpounds are 5 al so

usef ul = t vifhl or bacterial conplications
and for treatilng vi or bacterial infections of the

ABS ot STt amaius oeppidaivRe ok, Jalaaraae b ohobr
Sl Ssbad AR 2H0 5 Suft RSBl el e
41660 anglagioLjabizacitiero-Biuvho-phengiastiod hT €0 oKy

di srupted activity_ of ) .
quinazolin-6-yloxy]-1 4A-diaza-spiro[5.5jundecan-5-one in 12 ml of
tetrahydrofuran. The reaction mixture is stirred overnight at ambient
temperature, diluted with ethyl acetate, combined with 1N sodium
hydroxide solution and stirred. The organic phase is separated off,
washed with water and saturated sodium chloride solution, dried on
magnesium sulphate and evaporated down. The flask residue is purified
by chromatography through a silica gel column with methylene
chloride/methanol/conc. ammonia (99/1/0.2 to 8/2/0.1) as eluant. The
crude product is stirred with methanol, suction filtered and dried.

Yield: 230 mg (56 % of theory)

Mass spectrum (ESI*): m/z = 500, 502 [M+H]"
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the tyrosine kinases, such as may be found e.g. in

chronic inflanmmtory changes such as chol ec
DIORINE0WP&ease, ul cerative cdfitis, and ul %@‘t/g};ﬁ@gmoosos;%

the gastrointestinal tract or such as may occur in

di seases of the gastrointestinal tract which are
associated with increased secretions, such as
Menetrier's 15 di sease, secreting adenonas and
protein | oss syndrone. In addition, the conpounds of
qﬁ@erbn’éwfngrcasmp@dnda@@btéiae@lamslongiydalﬂmmee?pt abl e
salts thereof nmay be used to treat other diseases
caused by abnormal function of tyrosine kinases, such

ED g PR L IS Rl roRe B s

Wof%}ﬁ %@lmedlhyﬂelaseﬁaﬁ sphﬂ&ﬁ}uudmasy&mm
yperproliferation of haematopoietic cells, the

tre nt of nasal polyps, etc. The conpounds of
for,@ (HI) may be used on their own or in
Ebnbifnatiffon with 25 other active substances of
f or mil g onafly the conpounds of fornmula (1)
may al &0 agbi nation with W wherein W
denotesMa p artracolgpgl ally active substance and is
sel ected (for xarrpl from anong the betam netics,
tichol i nergi rt [ + PDE4-i nhi bitors,
Spreé’b' @‘ér‘("cl )5@/% 5?%;% @,ﬂg@/sLTB) ant agoni st s,
EGFR- i nhi b| tors, dopam ne- 30agoni sts,
Hl- anti hi stam nes, PAF-antagoni sts, SYK-inhibitors,
PDE3 inhibitors, lipoxin A4 derivatives, FPRL1
‘Egg_%grs, LTB4-receptor (BLT1, BLT2) antagonists,
e Hl receptor antagonists, histamne H4
spe/a t@fWWK\JMMMMMM
ighibltors of nop; ecept t &%l ne ki nases WD 2009/

ach as for exanple LYN,
| TK, inhibitors of MAP

such as for exanpl ¢

K3 or SAP, i nhi b1t ot
a5 @xanpl e A K

Eﬂh\ I nhi bit

Eanh o§'55uch TPEe

5-11i poxygenasel (5- Lﬁ) hnhi bitors, CPLAZ i ni bict or s,

| eukotri ene A4 hydrol ase i nhibitors or FLAP

Andldpenglon, of 00 ot {4 Skehicantd-fluerbtphrenylam ynoafgerﬁpgwoxy-
NSAI' Ds), CRTH2 ant t t
Qs BroRd IR g BG a 20rel SIEER sRe B SRRl

W@ﬁf}ﬁ Zg%g%ﬁ% ’ca?&!ﬁ?{flg aﬁcgm@?qﬂ n@%ﬁs%

Eyaide MONGR8, re QARRIMIENERS, reftyeed for&@ cifter seglinkici n

NM. NK2 t

ARG B Che B0 BTGl BARAE dha 100 mg
Pefzfé%‘itﬂﬁ% afiRe WratpidedoAndthe Reiction nikitep iorefiuzed fioras
or exanp e P2X7, histone deacet | ase éHDAC

furtherst br Thebribisykit roverpight fo gro Oaﬁw@ Bhﬁ%%%ef aiPE
'dﬂ'r}'ng IV\t!hqcr:ﬁc’tlme CPgﬁigé'olguPerdsprec%te is formed. This is suction
filtered, washed with water and dried.

Yield: 3.05 g (87 % of theory)

Mass spectrum (ESI*): m/z = 486, 488 [M+H]"
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15 gamma agoni sts, Rho kinase inhibitors, interleukin

1-beta converting enzyne (ICE) inhibitors, boddokBososro3
W@eegt 806TLR) nodul at ors, HMVS CoA reduct agéﬂ‘fi

i nhi bitors, VLA-4 antagonists, |CAM1 inhibitors,

SHI P agoni sts, TNFal pha ant agoni sts, GABAa recept or
ant agoni sts, i nmmunot herapeutics, substances to
counteract swelling of the airways and antitussive
agents. 20 In addition, double or triple conbinations
of W.may..be conbi ned with the conpounds of fornula
B('Psqg'ﬁﬁgﬁﬁ?tes of conbinations of Wwith the conpounds
of formula 1 would include: Wdenotes a betam netic,

| ik dhcie @bt iHehedw Rergictinds are investigatsr @s follows, for
@%ﬁb@%%pt(gpr eEGFR—i nhi bi tor, p38 MAP ki nase

eixahpgbet or or LTD4-receptor 25antagoni st, Wdenotes

an anticholinergic, conbined with a betam netic,

corticosteroid, PDE4-inhibitor, EGFR-inhi bi tor,es{fss q

THARnKiuRRS Eoi thiBi FBG FCR-noed ibEMsignaldeptsonissinn sgbmesyemonstrate

Wdenotes a corticosteroid, | ned : liferation

crpEaPriels g cioreRs: e £ Boge uf epd i N Eeser o
ntagon i ar RREE i hv bAtredrinechadmatgpowticteell line

dnepaiy ?‘Eu’ﬂ%"t\é\i{'?ﬁ{b?’t%%g VAP Ki n‘b;iué i tor ar TR

i€ geaptiillyanbdifedisstanio paBesnungtiendh AR KGfsR We

denot es an EGFR-i nhi bi t or i | GE.

okEat A ol s fsrefofE B WUt B

09806152PCT/ EP2009/ 000805/ 93 Exanpl es of betam netics

whi ch may be used here preferably include conpounds

Tt teist i earsie eett @8 fO¥@Ms-anong al but erol |

arfornoterol, banbuterol, bitolterol, broxaterol,

carbuterol, clenbuterol, fenoterol, fornoterol, . . (ated
HexeaILaR) fulBvatb InRENI 164G owdizmi Adie prebisraion isfgmuiate

i S Showra S E e Btmal e ity actty o
tgg%ﬂ#&{tﬂ'}ds é&%?&hgﬁ@ kire frivaintiohQhese toradoumds are dissolved in
I'refanol’,” sal metérol, soterenol, S%'lf?hqﬂ}‘ er?r|1 rous dilutions
100% dimetmgsulphexidei(BMS@bao® @dded o 19g AYILIEP In XATP ;
t%)e(:g@{q% L{[{ﬁ.l d}%ghﬂ%{@(@m Pty 13 Y HS eulFRishirk imfubayed for 48

t¢l37oenzyl - sul phonam de,
542- (5, 6-di et hyl -i ndan- 2-yl am no) - 1- hydr oxy- et hyl k
8- hydr oxy- 1H qui nol i n- 2- one,

ey efermine the mRibi ivi d ording to the
AR
ihveetigmtiv sstativenes!t aupper is measured in O.D. Units Using ell Tite
%ﬁg{lg@ﬁ?%mggﬁ%wg 4 Brohfaiicn A3gsy gL Mhe
e e aPhGRBEPRNEbaiaEd S adpdizentagyof they eantal Andthe

enzi m dazol yI)-2- 15net hyl - 2- but .Ba nol e‘.&antc@_‘ of the cells by
derﬁcﬁiﬁfa{by\cbf@o;«ves@ibﬁtamewlmcbérh% s, thep@ligratiost

50% (IC50) is derived therefrom.

The compounds of general formuia (1) according to the invention exhibit IC50

values of < 10 micromolar, preferably < 1 micromolar, for example.
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[ 3-(4-N, N-di net hyl am nophenyl) - 2- net hy1- 2- pr opyl am no

| et hanol , 142H 5-
VI @P&X J986bx 0- 4H- 1, 4- benzoxaz!’n- 8- y1] - 243- (PAZTH%}?ZH%Q{?/OSSOS{QS
heny1l) - 2- net hy1- 2- propyl am nol et hanol ,

142H 5- hydr oxy- 3- oxo0- 4H- 1, 4- benzoxazi n- 8- 14] - 243- (4-n

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

142H 5- hydr oxy- 3- oxo-4H 1, 4-

20benzoxazi n- 8-y1] - 2- {443- (4- net hoxypheny1)-1,2 4-trj

azqbsmBlind {FRAMple Ro.)but vl anhibijoet ¢fE6FR-dependent proliferation
5- hydr gxy- 8- (1- hydroxy- 2-iisopropyl am nobll& yHMFH- 1, 4-
benzoxazi n- 3- (4H) - one, 50

I-(4—am-no-3:¢cht-oro=5=trifiruoromet hyl phenylj}-2-tert. -
but yl am no) e? hanol ,

6-nydroxy-8¢(3- hydroxy- 242 (4- met hoxy- pherw)-1, 1-
di net hyl - et hyl'am noket hy11- 4H benzo[d—4}-exaztn=3=one;

6- hydr Oxy- 84§2)- hydr oxy- 252-[ 2- (4- phenoxy- aCet at e

et hyl )- 1, 1- di net hy! -ot hy! ai nC] et h_yll- AH: 3
benzo[ 1. 4] oxdzi n- 3- one,

6- hydr oxy--8-{1- hydrexy—242-(4=-phenoxy-essigsaure) -
1, 1- di met hy2C18t hyl ani noket hy1} - 41 benzO[ 1. 4] oxazi n- 3-

one,—8- {241 1—di-rethyt=-2-
(2.4.6-trinmethyl phenyl)-ethyl aminO] - 1- hydr oxy-et hyl ) -
6- hydr oxy- 4Hbenzo[ 1. 4] oxazi n- 3- one,
6- hydr oxy- 8- { 1- hydr oxy- 242- ( 4- hydr oxy- pheny1) -1, 1- 30
lddieztthyrks et hyl am noket hyl ) - 4H benzO[ 1. 4] oxazi n- 3- one,
6- hydr oxy- 8- { 1- hydr oxy242- (4-i sopropyl - phenyl)-1. 1di m
et hyl - et hyl am nol - et hyl ) - 4H benzo{ai. 4] oxazi n- 3-, ocgg, .
8s had BeeA-fethy) thehempiuridsiefformulayil) aershasastagped brher
droxy-ethyl | -6- hydroxy-4H b : hdLRM@de of the
\ersauligy (ﬁ@ﬂﬁ\@@ﬂ%ﬂ&fﬁ?-— ,a{f-?%ﬁ’g'i‘ﬁﬁ"?mﬁ%mfoog/ _
&?ﬁﬁs%é%?bpﬁ?étﬁﬁﬁo%%@@&ﬁﬂﬁ! S&mpounds of formula (1) according to the
et hyl'am r?o - 1- hydr oxy- et hg/ll- 6- hald{’ox%- 4H- ben&%} 4;08 as
inaentior8asnerefdaapiyi nserbon the basis of their pharmaceutiCar & cy
hydr.oxy- 2-.( 6- hydr oxy- 3- oxo- 3, 4-di hydr o- 2H benzo[ 1. 4] o
t)‘(é%s?"ﬁ@ ﬁ‘-‘}%‘i‘gofﬁt hyl ani nok
2- met hyl - propyl yphenoxy) - butyric acid,
8-{242- (3, 4-di fl uoro-pher -1, 1- .. . :on thus inhibit
ThensorpoLadRyaf &@iﬂﬁbé]‘*-f%fﬂ?‘\é\ﬁy\@ﬁcé’{ Hipgsto he inyeqtion ﬁ#sb'gi 0
O3 RA i ind kinases, as demonstrated by the example of the
%éﬁg@%oxy- c'gﬁg%nlgﬁzsﬁi no- 3- cyano- 5-f 1 uor (%Phengﬂ]g- 2- gtl ical
BiinahEGF ascepipet drxchate therefore useful for treating p physiologica

hydr oxy- 5- ( 1- by dr oxy-2- {244 { 2- _ Con
BACTSOB ARSI DR ERPLERTHET ot RS e Rikpgap s sfe @, bonign
%Iﬁ?r"énﬁﬁéﬁg%nﬁf&%i Eaﬁé@myaw{rﬁum of epitiyeliaband nereespithelial origin,
o e the abnral profifaration of V&8elibr LR6dRBRI Tetls

- hydr oxy5- (1.h 2~ ihBibiBE ey oddfaherie Begiment of
&Tﬁ%&‘ﬂﬁ%@%ﬁ): ﬁé%%?n%égﬁ@ﬁﬁgﬁl—k q?Ji nol i n-2-one. .
Mﬁfﬁwﬁmmmeygwm@mwlwldmwﬁmpamw° €
- ethyl]-1H qui nolin-2-qpe, o _ ; fth
BBER forenfari o5 AtaskROBE IR G5 aLSR AR Ay o4 i fagtion of the

n . Al no) - 1- hydr oxy- et hyl ] - 8- hydr oxy- 1H qui nol
ﬁﬂgé%gthgw’@g] (4-{6-[ 2-
hydr oxy- 2- (4- hydr oxy- 3- hydr oxynet hyl - pherw yet hyl am n
oi - hexyl oxyybutyl) - 5- t hyl - ti d
Ih@zcoewr(té, ac %mgotPgﬁBéﬁ%ﬂﬁ@@%@gﬁ‘g%ﬁ%‘?{ﬁfﬁ‘fﬁ gg an d

b s BT 10Ky SRV aphaccsmpanied by increase
?e%ﬂn%@%%ﬁi@g%}@%hm hydr Oxyig3-_ ) ine ki s edq.in
by ateredrotyictiph ef yiuyetshsausedriay stauiatioRyaf teas e KIpasps: €9
zenesul phonam de, 3-

(3-{7-[2-hydroxy-2-(4-hydroxy- 3- hydroxynet hyl - pherw y

et hyl am nokhept yl oxy}- propyl)-benzenesul phonam de,
4-(2-{614-(3-cycl oPent anesul phonyl - pheny1) -

but oxyl - hexyl am no} - 1- hydr oxy- et hyl ) - 2- hydr oxynet hyl -
phenol, N-adamantan-2- 20
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25 (hydr oxynet hyl ) Phenol

(R S)-4-(2-{[6-(4.4-difluoro-4-phenyl but oxy '
WEJ2009 ORgR4 oxy - et hyl ) - 2- (hydr Skynet hyl ) phen%wﬂob@%%os{%

(R S)-5-(24[6-(2, 2-di f1uOr0- 2-

phenyl et hoxy) heXyl | am f| G 1- hydr oxy- et hyl ) - 8-

hydr oxyqui f 101i f1-2(1 H)-one,

(R S)42- ({642, 2-di i
e DA Rl P prORE A Ry

S skR1i28 bforohitds, Bisthruar brodchid@tasis, allergic or non-allergic rhinitis or

henyl et hoxy) hexyl ] am no} 4- hydr oxyet hyl ) - 2- (hydr oxyne
:fihyﬂ;i%mhanstid: %L(qs,i%)(l%antim}/psin %eﬁcie%cy, 0¥' c)oughsg, pyuqmon)c(lry

h thyl)-4-(1-hyd - 2- -t.at
RSB st R PR B P i eounds are
é‘lEﬁD Sh8R1 (RAEEting \Ared iof baetesiaPeomplications and for treating viral or
phenyl et hoxy) hexyl ] am nol - 1- hydr oxy- et h Ig -2- . tivated
yateixtyiplestigns obiheaamdays @lﬁ,uggs w%@ t‘m{%} kinase is activate
9806154PCT/ E .
39{219( g[gl(t:%-y:gr%%gc%ﬁéﬁg)gsl%gﬁg:%a(gpﬂ Oljgp%gtoﬁ%xy] hexyl | am
i no) - 1- hydroxyet hyl | - 2- (hydroxymethyl)p henol,
',I(Eé g%m%gggé éZﬁE gls@{%iﬁ)%q [53[);[92@5}9 t%%ﬁe}%c?&oé the gastrointestinal

%@%&%n%%@@&%&%&%@fﬂ%%@ﬁ £10)hesvictaxyitatdiglipRidenctivity of

- o
Hertyrus)riekinhbes dWuehhsd r)riarsrémfaunﬁi esgZBIchap e Inflamnialgly changes
. (R S)-442- ({642 2. " o o
i P Isoy AR GOy B ALSSE: KSSTNE, G 2 byiogre n the
@5 Fcﬁ?&)ﬁ%ﬁr‘i‘%'t}a@ or GOEHERMER boyl) iphtismdses of the gastrointestinal
-Ul1l- hydr oxyet hy- 8- hydroxyquj nol i P-Zél HL- 0N atrior
#agt(viiirh 2r¢ pasacigied w&l%\/@zqge@ged secretions, such as Ménetriers

h | but i -1- -2-(hvd
GRS RPN S AAS Bt chofif eyl 2- (Nyar oxy

0(24[ 6- (3. 3-di fl uoro- 3-phenyl propoxy) hexyl | am no}-1-h
Irelarmipt brm ol G B R, peppoooey

Ldd 95 e i vEon slaylnd Yideary eichy bihe didepse xumeehpy
?p%ﬁ% 2%3 phs et o , epidarmai hyp liferation
&biGorfraal Zunitionuafr tyrcsing ingses ok, Jhe gy EPEETE MPepR

xy-ethyl) - 2- i dtORdrogesdes,
(RS o PSR A I B Z1TPE, il BRIt rbbe:
disastes 8Py imrande epticonaiyperpmolitnatidrophinagmealapoietic cells, the
phar macol ogi cal IIy acceptable acid addition salts,
trentraeof HesplRPPEsCCher eof . Preferably, according
to the invention, the acid addition salts of the
betam netics are selected from am)ng t he ) g ith
Tyd rcoeipaamidsef fogululabfly majebe bged endhglgewn or in combination wi

hydr osul phat e, hydr ophosph |
s Grbh AHBSENBRD AT (Do HRRRLY the compopnds of formuia (1)
ﬁ?/égiéﬂ% Bhald iRXYrRsinkTieh Hithiw ndleveinilidanotes a

rotartrate, hydroxal ate, hydrosucci

bydmohmlagiccty aalvenpdbsianc andnBSBHSIG: aBREHPaLaToNg
R R e G
teQRONIYSL BRI dysLTR! ef s F®) antagenists, EGFR-inhibitors, dopamine-
agonists, H1-antihistamines, PAF-antagonists, SYK-inhibitors, PDE3 inhibitors,
lipoxin A4 derivatives, FPRL.1 modulators, LTB4-receptor (BLT1, BLT2)
antagonists, histamine H1 receptor antagonists, histamine H4 receptor

antagonists, PI3 kinase inhibitors, inhibitors of non-receptor tyrosine kinases
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brom de salt, oxitropiumsalts, preferably the

brom de salt, flutropiumsalts, preferably 00805/93
Woanva1e9esal t, i pratropium salt's, preferabi 3‘7%51%52009!0

brom de salt, aclidiniumsalts, preferably the
brom de salt, glycopyrronium sal ts, preferably the
brom de salt, trospiumsalts, preferably the chloride

sal t, toltero hibit ¢
i iy fxngwgnf‘ﬁgw Sé”%ar b%r?;g}l’ gx% BlT '%%W% I|ncl (I:lOrS ©
@h% Rn2lact pheas Rl ickanple b6, BRKe ERR, e Joi2 JNK3 or

e cations are the pharnacol ogical | cti
SARsinhibiters sf thadNk-kappaR<sigia DRV %lé ﬁcgqexggwae IKK kinase

‘@U%ﬁpr e&\?ég ﬁ'{?ﬁg‘?st %Fg@% E’g‘ﬂégul phoneme%@ bibStlekesis inhibitors

ate, nitrate, WO

%fb?%% ?%Qg#nygwﬁg @Ewaﬁég@%b DBiibiteirs.aRl AZEBIROES.
lbekaloane Pdrh)p"tr@lalggrq@@mt(br S o leﬂl‘jl lgorghiﬁ(%l} Q%tr&dal anti-
'Bﬁgg"ﬁfzﬂ@sﬁﬁ%ﬁig FuNagglt ar étg? e}?gtrar ed as tf:) gﬂﬁ?grecﬁggr Tm%lators’
tﬁ'rémbbﬁarfeﬁéc&ptdt&arﬁk@mnstﬁeshelb\ﬂbtmﬁd@§eptp5ap@@gngﬁﬂo CR1,
CoRY, ek SeRAE (3554 nETRE L ERbY CRES, €8, CBRo, COR1O.

‘;C%‘ gh Sﬁ@fﬁf e QBFENRLECHB! XD RA] CRCRSC GHGRE, CX3CR1,

'pfopi onat e et hobr omi de,

rgeﬂom.nga\g(z NP phetagbaists. aap@lmsrf@?? iéﬁ’uggeﬂatfr%ﬁ%%té’f
Fogulagos: cioduRIBT I SRR TR R ABUdR oG chpana oic
e et ot oot S et
Wratlykigiirf (BI61,dHEA antagenists: Hlégglgmqﬁ@ OFFr’g‘b‘S F‘?g“@é&g@ WAR
%%Hmﬁég(%%ﬁér ':@.to%@%ﬁﬁ.miﬁrg EintetR@RINTE bataBtenverting enzyme

rom de; tropenol duct
? O Glanors| wiirikeaetepar HBXR) m@dﬁpﬁ@ hiNi@rGeA reductase

S{E&?Fi)teqrﬁ]’gl @-ﬁ%&%&gg%ﬁg (gﬁgl?éqaiélgﬁ F—ﬁ’P RjoRRRE OMIE&pha

éﬁﬁ%‘oﬂ% HRa ree8ptoRantagonists, mmunotherapeutics substances to
or o- uorene 9- car boxyl at e met.hobr o

toopenadt s&zeﬂurg@ﬂ the|amee/ﬁea'§1 aplfupYYs F"QF’E 5

E?Eg'ﬁ ,anclﬂ%u%lr%?ﬁ ?@#IQ %ogp Ct)ﬁ/t%:ﬂs;) %ﬂrmlg? ng?or?éblned with the

Esnﬁdduaa@ ofRIrfrati oyl gxamples opcopyinations gk W with the compounds
- di phenyl pr opi onat e met hobrom de,

Of/ﬁ)rﬂpﬂ@ﬁ;wqtﬂfé,ﬁ‘!q{lé %Y. hydr oxy- xant hene- 9- car boxyl at e
\@PQ r?d%g ég%{ﬁ{(rﬂ@ﬁ@derhblﬁ@dWﬁthamrehtholmz@c corticosteroid,
he-

'at e nmet hobrom de
cycPQEmapmbiton B GERgnhibitay) P3G MAR:KBage inhibites, g1 L R4-receptor
met hobr om de, cycl opropyl troPi ne
80k uor ene- 9- car box Yl at e net hobr oni de,

Cycwjgéx%%&la *ah%ti&ﬁon@éx@id cbrbindd iithar betemimeticecorticosteroid,
rom e tr oEeno

9- h}}'ﬂﬁs&xmhm:ttr%ﬁi Reinbiitosxy 3 MAR KINRGH il or LTD4- receptor
sco ydroxyxanthene 9- car boxyl at e net hobr om de,
troggﬁﬁp §’nethyl xant hene-9- 25 car boxyl at e

- me{ph abr&HEs desorficestersid, combined witha PD 4—|nh|b|tor EGFR-inhibitor
9- nmet hyl - xant hene- 9- car boxyl ate - net hobr om de,
tropeobLT@4eEmﬁpk%éHﬁﬁ3W@s - car boxyl at e net hobr oni de,
t OpF %%8% PHEAL ﬂﬁﬁﬁ@' CorABIRANGIt P2k AEGERnhittor, p38 MAP

scopl he

hydk%é‘ﬁimworx am_ﬁme recepobaripganist AEPRBIMAR KiRasejghibitor
The above-nentigned ounds [4g:]
oo Ve dangtepran FOTEEUbB Era e ris Bl SnfrukhBindtdio.
whil e instead of the nethobron1de the nmetho-X salts
may be used wherein X may have the neani ngs given
her ei nbefore for K
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WD 2009/ 09806156PCT1EP20091000805/ 93 Conpounds whi ch

may be used as corticosteroidg are prefera 000805/93
\WeI28e¢ 888G5H om anong becl onet hifsone, bet arrettﬂr%i‘ééognkg,éﬁ

budesoni de, butixocort, ciclesonide, deflazacort,

dexanet hasone, etiprednol, flunisolide, fluticasone,

| ot eprednol , nonetasone, prednisol one, prednisone,

rof | eponi de, trianti nol one, 5tipredane and

pregna- 1, 4- di ene- 3. 20- di one, )

BrdrhBREf bltdwitnenss which fray be used here preferably include

met hyl et hyl i dene) bi s(oxy)] -2l 4 4[{ itrqo % ]5§Nk
cogpoendg wh(caonr:aﬁpi%zt%{fpm ?@@5'}3 IR 039 '{'If?étgyd" terol,
16,17-but yl.i i =8, SefbfiteHar Rmblerby drexotedl -hexoprenaline,
Q‘EPétPﬁ?)r Eﬁgk%ﬁgr%%gl?u }r(ghfﬁgﬁolﬁe (RPR- 106541) , ,

ibSerdl. weicamainey lischréndlirfd, lmosalbutamol, mabuterol, meluadrine,

2-furanyl carbonyl ) oxy].-11- hydr oxy.- 16- 43 0X0-
:%émv@rq%/eﬂ, arvéqr@%@%e,@@é&%{ rﬂ%‘ﬁ%@é"i BBttt St rof )
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hb@lt osgli®acid amide (AWD-12-281 (GW—842470)) 9-[(2-
m&%%&%m bomeioiia o Rey TS H- Bl it tNCs-613),

%ﬁ@ﬁgﬂg ,{?ﬁﬂg{}éh&[&)yz-lle@\éﬁﬁ&gpﬂehylﬁﬂgﬂiéilyleém/l]n gyzrr(l)(?:lnﬁ (CDP-

8402 [ﬁR) -3.4,6,7-tetrahydro-9-methyl-4-oxo-1 -phenylpyrrolo[3.2.
| or0-4-f| Ph 0
H«d{aydf]@;gz;ég;zq;pwe’g—g{]& Bbfﬁﬁ\éﬁ%%gogﬂ@@% |9IJ.’}51I %]f {7 @?—d;ethoxy_

hoxy- 15qui nazol i ne,

4-[ (3- et hynyl - phenyl ) am no] - 6- (pi peri di n-4-yl oxy)-7-m
et hoxy- qui nazol i ne,

4-[ (3-et hynyl - pherw ) am no] - 641- ( 2- met hoxy-acetyl)-p
peli d1ln-4- yl oxy]-7-methoxy-qui nazol i ne,
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25qui nazol i ne,

4-[ (3-chl or o-4-fl uoro- phenyl )anln0] - 6-(1-et e '
WICH208949856)) - 7- et hoxy- qui nazbl i ne, P ePhdR8lobososies
44(3-chl oro-4-fl uor o- phenyl )am n0] -6-{1-[ (2-

met hoxyet hyl ) car bonyi kpi peri di n-4-yl oxy} - 7- met hoxy- qu

i nazol i ne, 44(3-chl oro- 4-

porgrRRRER R AT G ad e RS QR iRat thpyeisinone (T
440 @’-{Q*{Bfo—QieﬂwéﬂyU.’@,BObiE’(]ﬁfﬂyd)&wéth@I]Heqzﬁ;:ditlgalnpnylm.’Z~msd1ny[]~4—(3—
g;%;iiggg Eﬂ'ﬁﬁh&gtyala%hfggeh %—égf%)r,] %—%—%lyglggé%ﬁ6;(9-%Lr%é§flo'xy7/benzyl)-
6{%%&%@{33@@%&@%&&%@6\&@i‘iz@#ly, Bl BtdeloNentitwy)-4-
ﬁ%é%ﬂw@@@lr?l@ﬁyl}ﬂ w-falww]dra:tr,mhxﬂtmwyelmismad@e%@wpanamide (CDC-801),
4-1 ( 3- - 4- - ph ninol.- .6-
wniEol) AT el P SRR T B S-ebvh iRy Zampiny-5-
v 1
Dot 52706, 9936, apany AL msongs

am noJ-6-[trans-4- S N- me% hgnesu
hiftoylyhery mesthyl] -(%, 58 )-2-piperidinone (HT-0712), 4-{1-[3,4-

GBS D B L2 A5 Ryt o -

BrotthifaoRmitAjINBERYbAGIReh st (0Beg a1 ), N D Bydictloreed tme-pyridin-
y-qui nazoline, 44(3-

Baphi-troffiuoyemethorar-Cygioerspyme AKBRYZATTIa Far1HER - 100579-
4l (3-ChLot 9= 41 _9- 6]naphthyridin-
Al 2 B Ao meihopy;2 methyibenzofsIT Sjnaphyridin
b

:yflfjtrhmgmgs&[%rb()ﬂbenzawde, (R)—(+)|-1 ~(4-bromobenzyl)-4-[(3-

tetr r ran- 2- t -guin f

vgosiosY Lo T aay b BRARGTV R (¢ Rbpentyioxy-4-

Pﬁe&ﬂ@ﬂ%@ﬁpﬁ-ﬁL’quhfl[ylz-ww-sdhaw—sdowwremcﬂbehmyzmrroudone
ine, " 4-[(3-chl oro-4-

I naz 0

fhd m:isﬁ«fmhenqﬂ}(é}ntm@p@ztytpx&yhﬁ@tlp;p)g@ppaylﬁgmg}}%a,n)e; 1,carboxylic

nmet - qui ngzol i ne - o 4.
@9@5}%—%@ OeieR- Fayalior By RRR Y BNy 6. 11 4- (N, N
dfiudRs ¥y preenyl)egshaxan-1-one, cis[4-cyano-4-(3-cyclopropylmethoxy-
but en- 1-yl | am no}- 7- et hoxy- q

S AT R A ——
%Q{f)@h}%@?bffﬂr&d{ é)zgtbdgf%;é’céwtee (6 L6-yetanfana} eyideBtyloxy-4-

ran- - qui nazol I nel

héth&mmeoy?awmlidjoﬂaylﬁlwe}mmp:qw{c;pqﬁyiﬁ.%dj?yﬁ rgs/ -ethyl-3-
0L LB T A Y AR oo hir Sspenty.5 -
§E”gﬁ’ﬁ?ﬁt@tﬂ&m-‘ﬂfefrﬂ-ﬁ@wwézimw}mm:&)zo@ome&-a;pyndme,

optiphallyi in-the fanm ef fskAcamates, sRatieonsRy ipgiArRgeg fereof and

[ Ao (3 - A- . . "
%ﬁﬁg#%%nip%\hgﬁ]ﬁhg{e?gﬂa[r??%ig%iganlg ﬁ@ﬁe_pztgtélgoa_cru% ?gﬂlg?in s.alts,
Bokalel ofidthsythefeof. According to the invention the preferred acid
%bgékccﬂaﬂatg %gc)e/ Lﬁgqrgggg 'go%; éﬁ%zr%wq%{%ﬁ’m?ﬂ?ﬁt Ipfcg?promide, hydriodide,

VRt Li8- Ay ' itae,
gp{gf tsgr!ﬂhr%?,%rﬁgé@%ég’@, %dréméiﬁédémm%rﬁa‘t&&hmtbnm
GRoraaleatey hdfdatetaieh eysiocitrtechydrefumane- ietraislae.

rtw%&%% _tg.t. gyﬁrglﬁ\l_p{:éjﬁé&?ﬁ/@?%%?%élﬁfqngﬁ@K%‘%R@ﬂjﬁﬁégﬁﬂﬁhonate.
nmet hoxy- qui nazol i ne, optionally in the formof the

racemat es, enantioners, diastereoners thereof and dqf
GG FRAahibifolisrwitich rhay ineoisedhareprgfarably| W%%tl"?cfr}s selected from

acceptabl e acid additiopn sal. Qln vt r -
A GRHs s uB R Ry RRoT AR BBH] Mab ICR-62,
preferred acid addition salts are selected from
anong hydrochl ori de, hydrobrom de, hydri odi de,
hydr osul phat e, hydr ophosphat e,

hydr onet hanesul Phonat e, hydronitrate, hydronal eat e,

hydr oacetate, hydrocitrate, hydrofunmarate,
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Dopani ne receptor agoni sts used here are preferably
conpounds sel ected from anong_bronocriptin /93
Ve@l3ed99694oat  al pha- di hydroergcﬁ@ryptl n, |i suFCa{eE,P:ZOOQIOOOBOS
per gol i de, pram pexol, roxindol, topinirol,

talipexol, tergurid and vi ozan, optionally in the W)
2009/ 09806163PCT/ EP2009/ 000805193 form of the

GsHT o gERe Ty CHBCH: 6T LS AR Ao AL4-(morpholin-
@giz )fbbb%ﬁ&# -4_yAp@hihbpn- cﬁz@ldpﬁopyﬂmﬂeﬂaiwsqwmazwmﬁaﬂé@ ~chloro-
reo

According to the inventi n t he .p,

f
‘atuaroptcnyjaminshCiy: N Sis ereaing D bGrgen 1y iamino)-7-

qy%@upaé&[r%% oxy- cgﬁ(}%fcﬁir&%mttgﬁs -5 4IRS phenyl)aminol-6-{[4-(N,N-
?ﬂ%&&nq:rmém mamm}mcaac@prmdmﬁmmcﬁténazoime 4-
roacet a

hyd t f t
[(‘F)’l)d(ﬂop'a@ﬂw-sﬁyl)a%yégﬁédfdai@ormgmgﬂgﬂlg?r & e% _buten-1-yljJamino}-7-
Ef ObeAcégﬁﬁS&pQQ& iy 4r 3%hi&bk@ﬂ@&@tmﬂ@bm;no] 6-{[4-((R)-6-

s used h re are preferably conpounds
rﬁ@ihgs:.tzexiotmorprmimr@yml-exmﬁdman 1ayitpmino}-7-cyclopropyimethoxy-

Woilgly%? 3h§hnlgr13 PRI rE%enyf}a::’ HOTRLRAR)W Metiyits-8Ko-

rﬁ&(&iﬁ'hﬁ flg1ﬁfe¥<n%4% b%:tér%l-t1w|]9amh@}~4 (65 Kt ttardibhzapBadioxyl-

cﬂjudfammaelﬂﬁ(&ctiya:ms«fm(mmmﬁwayl ﬁ@p%@:% ,Qgﬁ)ﬁ-mﬂ?g&gp%thyl-ﬁ-
t t -
R S T e e
d}ﬁﬁ@iﬁﬁh@%— @-‘&ﬂb@ﬁﬁm}ro{bmyéammhﬁs[%d@D-@dﬂeﬁ'\y&Z -OX0-
Soptional 'y in the formof the r hodigal Iy
raommﬂla{ﬂ W -ethayid dretinxysayingzol 6;@;? lg’ Rydr at es .
- ten-
RS ARTASES -1 RfethBypat MPNtrh@tmr afr@naletioxo-2-buten

I'on e sel ected from anong

hyqﬁ@ﬁm)m-cﬁﬂopﬂmpdmwdmnamneo@q[@echlor&rl-

hyd | Phat, ) =
thippehmarcor G AFEPIRIBRSirminal Lovg 2ibutery Lyllaminol 7
cﬁ%gi RABAS suunhﬁsnml4~[(a)q1 mwﬂiybétlnyﬁaa'mm] -6-{[4-(N,N-bis-(2-

ot artrat e, hydroxal ate, c, Gl nat

mydmeﬂhﬂhﬂmlm‘t W@r%-_qy Qrb—[l Lyé]ﬁ ﬁq) 6;Mtélpgrop%/|methoxy.
(:"E@ 84%{]%3 H;gi)e ; é@grﬁsﬂ'étﬁgigm Jﬁe(f{ﬂﬁr(ﬁ egfoxyaithyt)-N-ethy!-

or exanpl e anebul ant

fop-oxd- 241@61@4@%%7@0{3@@@@91@@ oxy-quinazoline, 4-[(R)}-(1-

v%m%k%s«?ﬁ%w NEE S hGATA) PR R SRR oo buten-

{: Sff}l il ~c§6l8§{1d é&O)QLcﬂﬁﬁﬁicﬂmﬁeﬂé[(Rh(eir - plodnydedhylyamino]-6-

orm of the pharnacol al L.y
(@qsp(tamwdmmwaadayle%m@avk%m"p&ﬂv%%g%ﬁe%Qd¥'¥ﬂ"é§'°”’

h f d . -
aesiopranimetbmnea P SpC S Bl PR SR e ABRARLL 64 (NN

m Q] tétrahydrofuran~3—yloxy)—
AesSigaeo todon e

Wdﬂmél‘{é%-@hbﬁ@fﬂa rqﬁ)}ﬂgpg%rpm S-{14gN. N-dimethylamino)-1-oxo-

ﬁiﬁdr orrﬁ ﬁgﬁﬁgoﬁﬁgm%@bﬁ{ofm’cﬂ{ gfy‘écg(%ﬁ‘g%énazo!me 4-[(3-chloro-4-
m&bﬁﬁéﬁ?ﬁ?ﬁ?ﬁ]e—sﬁu ﬂ]igﬁ(g?z;eﬂ‘lm(ywtbyl)-i\i -methyl-aminc]-1-oxo-2-buten-
1 yl}ammo)~7—cyclopentyloxy—quanazohne 4-[(3-chloro-4-flucrophenyl)yamino]-6-
{[4-(N-cyclopropyl-N- methyl-amino)-1-oxo-2-buten-1 -ylJamino}-7-cyclopentyloxy-
quinazoline, 4—[(3-chloro-4~ﬂuorophenyi)amino]—ﬁ—{{ti»-(N,N—dimethyiamino)—'l -0X0-

2-buten-1 ~y|]amino}-?—[(R)—(tetrahydrofuran-2—yl)methoxy]—quinazo!ine, 4-{(3-
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WD 2009/ 09806164PCT/ EP2009/ 000805/ 93 anpbng

mont el ukast, pranl ukast, zafiylukast, and per/EP2009/000805/93
WER0 9980844 - ( 4- 5

fl uor ophenyl ) but oxyl phenyl ] et henyl ] -2- (1Htetrazol - 5-
y1) - 4H 1- benzopyr an- 4-one ( MEN-91507),
4- (6-acetyl-3[ 3-(4-acetyl- 3- hydroxy- 2-propyl phenyl t hi

C?_I(E) r%?%?lﬁ% %):p(h%b ?@8@)’@?}[&1‘9{;@?( QU1 7id) kOB uon-1-
ﬁ]%%iﬁég-'mw)>ﬁ@étrwwﬂ)fmmn;zaw)r@etmxy}zquwmya@ 4-{(3-ethyny!-
DR g 45 e hoy-BUSRRRRBARE 4 3 AHISto-4-
ScGBbBE A RTAOLE 3 PRSIFL Ry BprbbytoR) -Gty piresznincl

qmﬁgydlmehm[ﬁmﬁ@npherﬂd@mw)amin@]-ﬁéﬂde}'OXY'Phe”Y’)-7H—pyrr010[2-3'

I ti j d : 3 -
dpapidiaasersi il Shiaraselypeaendarre Sl ity me n
g/ihié%ﬂﬁgmiA&@ﬁbks-zasmt_@nww@ﬁmd}w-emoummr@)!'rherﬁn{ -chloro-4-(3-

€ racemat'es, enantioners, diastereone thlereof and
Wrbwmidywxyhphh@ylfaﬁmIﬁﬁbﬁ"(ﬁh(é(2p'W§Fl’l?é‘€8P{9§PE}irI y

t abl ide additi,on . ; [ he80]-6-{14-

e G A e NP
@ﬂgjgt,ig@ﬂqﬁgm)@)ﬁ a{joepﬁﬁirﬁ::xye? -bv(om-lbmt@ng1 ijaminoht /oriedoxy-

robrori de, riodi de, osu in_A-y])-1-0X0-2-
inrcaigs FHEG-6h oy d GifSo BB T PRSR L (Romhgling4 '?é,ol"o 24
hyd -yvEHtRGH line, 4-[(3-chloro-4-
o R DS s
stopBaagiaTaIne]-GHAH S Pebiso@-melexy-ethyl)-amino}-1-oxo-2-buten-1-

hydr o- p-1 o | Phanat &, | Her b yatd ]
A e R A i S DI S g
SROANEn b B4 816 dnetRaRbxo-up bl | -akRa@-buten-1-

al“salts, such as for exanple ]S_‘Odl blm or -ﬁg[g?(?si-ﬂmlethyl—ﬁ-

pmzio}-ajuicdzofiee chlBreeoaf-Tugre-ohea i HRERERAsar s

20 phosphat s, i.s00i €6t ] U ASBIoRRE S4-[BEEbnatflesTo-
arayarpRan Ik pERER hOReRy q ARERRC é(?éi‘“%ﬁ“ eore
gHéﬁmﬁﬁ'mo]-H'L[at(?m’-dﬁTethlﬂ&@e(ptrﬁprmlﬁg%Wi)ﬂ@O’i EGEW

€ used are preiger conpou inol-
ApirmRNTOR e DY DB P B T QG ok P eyaminc]
13096%8hAsh\ 16 o Gh@tAines-yIYiolbad6-1(8)-(teabydairan-2-

i meti nden, clemasti ne,

b
ghvrhanpleinazaiact-(BrenpiTNero-aBRgY ST o-(2-14-(2-0x0-

4 he LD A L - A0 [{8-chloro-4-
rsRBo bR Ao PRy | S AP aT TnoR-GURREURIECH 8 chloro
ADGrd? ﬁél@ﬂjdﬂﬁno?_ﬁi[hC{t@’c.lbé.gty!nxyd:m'bﬁnylbfpiﬁer'[dm;tl—yloxy]-'f—methoxy-
r tes,” enan rs, t _ ] .
e e T

o | i lithke0R- Ha t&frans-
T
AeetAandsiibhonyiaminc corlehexdred tdaxy)r beafpRgauinazoline, 4-(3-
%&;8&2}[&{53&9 4 )%Frﬁﬁ%@%%&in{a@%%dy?gﬁ-%gyloxy)-'f—methoxy—

1§ ) amiad-6-Hyohetmppiperidin-4-yloxy)-7-
e
Invsthory-quiriazolihg,dt-fBuetioter-&-flueyennbeayaBing 1-[{morpholin-4-
DRI RS MRS ShEthoRy HLAREARE] &-{@Pehloro-4-fluoro-
phenyl)amino]-6-{1 -[(methoxymethyl )carbonyl]—piperidin-4-y!oxy}-7—methoxy—
quinazoline, 4-[(3—chtoro—4»-ﬂu0ro-pheny!)amino]«ﬁ-(piperidin—3—yioxy)—7—methoxy~

quinazoline, 4-[(3-chIoro-4—ﬂuoro-phenyi)amino]-6—[1 (2-acetylamino-ethyt)-
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H stam ne H4 receptor antagonists that may be used

are preferably conpounds 5such as e.g. 09/000805/93
V(/Q—?@E‘?(@P@ﬂﬁil—l- i ndol- 2-y1) (4- rre?(hyl -1 - pi per az':i)crg%i?zr?et ha

nOne (JNJ- 7777120), optionally in the formof the
racemat es, enantioners, diastereoners thereof and
optionally in the formof the pharnmacol ogically

t | j LT . AL L K ) 5.
FREREP YR E A RIS HEro et Aol nghommine
(@sitt-shyapepyrannd-siakys 7 astbose beinaedife, dri( 3rebingo-4-fluoro-
%@5&&8&%@&&&%&8{5&3&@%{ %y|0§¥g9lh%%lrc%8/—quinazoline, 4-[(3-

%%o%ﬁl@?%?@ﬁ&h@%ﬂﬁo?—%@%ﬁfé%r&;ﬁﬂbﬁA-ﬁ?MQmeeﬁétboxy-ethoxy)—

Rydr of umar at e,
asaslimit, vel B chivyddefadratheny)amiaelde{trrnsed-

e e
[@-‘él}%o—‘%@%ﬂ%éﬂ}%@aﬁﬂﬁo%?ﬁmh@&{mrﬂtﬁlﬁn—@w(:arbonylamino]—

| TK are preferably co ds .
qe:lcmﬁxa@—T-ytnmy}&ﬁfmgthoxy—quingzoﬁne, 4n[(1¥0h!0zr’rdpugyf{:],loro-phenyl)ammo]—

G AT RO R O] |,5ﬁ? b g@mﬁg@%wmme Q- Bridthoxy-
dzdfﬁéﬂﬂ?ﬁéo ey yh mréif”ilzmljdro%ar&irmiba'm‘nhaﬂ]’rﬁ‘n-{@trythy@r@pmﬁp—g-.yioxyw-
Opyri di necar boxam de;

(@aactylbotne-chany; BiRaakae nbFRURY-fiory phgnylaminol-6-
(Q%@%@cg{)Q{@?\%&ﬂx@g@%%ﬁ&u%ﬁwdﬁEib?etﬁomﬂlurtbzoune, 4-
(B aftord s fumchstiomionyy -{-(piperchy e bog ipordpy-<-

Panedi ani ne, 744- i
VSR AGPREOHTSZa e o R R T 61
?@&d{% : Whiemy}?ﬁs&ikﬁM%I@kﬂpﬂmhm—qamamﬁne, 4-[(3-chloro-4-

I"'enyl 6- naPht hyri di n- 5-yl -
fﬂﬁﬁpaarmfwﬁan)ém))]a&ﬁ(qi§;~4-{N-[(tet¥ahydropyra¥|—4—yl)carbonyl]—N-methyI-

Nkt A IEL0 900 Eembk-olifaAARRb ed-hiordaitibro-
L el

i di n-5- - 1, 3-propanedi ani ne: ) —
WW%H?/M w&saesyﬁﬂgmﬁ%w:%wgﬂﬁllrﬁ -lSshl I‘?,ﬁ-%lll%!‘ps)p_h&nyl)amlno]
(ﬁ-ﬁ(%’§%ﬂ‘gﬂgﬁ§i%iH—QL%it)sulphor_lyl]~N-methyI-amino}-cyc!ohexan-1 -yloxy)-7-

napht hyridin-5-y1)-1, 3- propanedi ani ne
methoxy-quinazoline, 4-[(3-chloro-4-fluoro-p enyl)ammofig-rztransﬂ]-

g@g&ﬁw@%ﬁﬂﬁ?g@%@@eﬁéH?'IQDIBW)’-%%Qm%xy%1rilaz%nﬁé,apﬁe-cmoro-
&giu%m@h@ﬁgﬂamﬁncﬁ@m%d%mm@ﬁmptsenmmeridin—4—y|oxy)-7-ethoxy-
a’gmi}lg;&ﬁgj%g%@bm&wﬁoh?@wmmkgfm—omﬁtwje_fylfhgpg-
[opanedl apng A ~n4e4 xv-ethoxy)-quinazoline, 4-{(3-chloro-4-fluoro-

P g%@? r ¥ quit | g
Eﬁff%&j—ﬁ?ﬂ%@%&tﬂiﬁipseri)::l}%—i}_}lgxﬁ['lo Zaipn%?rllgxrg—ethoxy)-
égr?zagg %r E(Ig%{;g— 6éﬁ_—%ﬁ%}%%@%ﬁ—%@c&%—awtylamino-

9 ~ ’ i - I-phenyl)amino]-6-{1-
A
(ﬂéﬁt.—-bétylmhybdrw)lmpb'riﬁIn‘eﬁwquy]t-Jymptmw:qumazoime, 4-[(3-ethynyl-
Rﬁgagtd5]%{3%ﬁ%éﬁ%ﬁgﬂ%‘%{f?ﬁo@%}methowquinazoline, 4-{(3-chioro-

ey ~{gig-= cHic rbonyl]-N-methyl-amino}-
ROyl fo EneTnmimoopctbon Nty i)
Whh@mm-di-yieﬂf)y?_k]nq?@xypqgp@ﬁ@hm@rﬁ—{{grchlor0-4~fluoro-phenyl)ammo}
&Zns}f-{&ﬁ(m&ﬁ%'-h%}é I-Qé?#ﬁ [W}c]a'rﬂo t%?l]-wmethyi—amino}-cyclohexan-1 -
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5napht hyri di n-5-y11-1, 3- proPanedi am ne; N4744-[[ 2-

(di met hyl am no) et hyl ] net hyl am nol pheny1] -1, 6- naph
Wdizoedbeselp4 1, 3- pr opanedi ani rfé; 18R dydos0stes
NA7- (4- bromopheny1) - 1, 6- napht hyri di n-5-y1] -1, 3-

pr opanedi am ne;

N4A7- (4- met hyl pheny1) - 1, 6- napht hyri di n-5-y11- 13-

pr opanedi am ne;

YA - ety H AN BT Bing: v%r[f@-f,h%’!%-a‘;sfm%ymhd‘%“é{'.>§i"§'1‘]1:§iﬁ‘?§%-“_’f )
[ f X -_%—ji B&nyla ino]-cchoh_exan:1—y!oxy}—?—meigho?y-_quma_zo ine, 4-
[ggfﬁzfzgénntﬁm&%mﬂoﬁ?gé%[21—(’29023;:?%0%62&-91 rlseﬁw)?{]};.lipéridin-tl-
o oL et D] & oY PR NP i hidtmaTiieyLelt -
(3R DYLABbAG-BIAAAL Mo Tetdhriot 1o 6-tliphy pguinazoline.
N(Bathyri ey amingpitaaety RipsTHEpfIR M dr meBIgy aunazotine,

4- byt anedi . NA744; A ]
+iprb iR R B (et gipuain o Tmeingxt,
c&mﬁ?‘%ﬁgIiﬁ@‘hﬁlf[(&éﬂ'{yhg?—bl%nyl)amino]—6—(1 -methanesu phonyi-piperidin-4-
yl;xw%gen:gtgég?gaj%)azg I?nney, 141!-[( %—’c?ﬂonrgpé{lh Dg rrol-g}'@ riy?)'ay’rL i k%—k 1-+nethyl-
p"g‘h“gﬁ&:ﬁg&?@ﬁ)ﬁﬁgy{&%ﬁﬁ&hb%ﬁqJinﬁ%dﬁﬁ&, M- (B sRildhy 4 freomo-
Fﬂ%‘r{?@bh?,‘fh@”&gﬁmﬂwibxﬂoaﬁbmﬂmiWﬂdiﬂf%yle-xyﬂ'éﬁ?tﬁafwl
- but'anol ; - i o ey
quinsealng! Arfheiererdylyore RSBRITE I A" fy"ff}*lyﬁfnr}%ohyl) .
7 BhoRAA&H-aiB&oxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyljamino;-
ﬁfﬁ[ﬁ?&éﬁeﬁggfgaggé 5}3{ o éféér?ﬁnno Pcr}tc o)ﬁrelxgh- - 5|b§{(}'>r7—'methoxy-
NA744- ( di i 116 Btk
Wmaaqlf};@; Hﬁ@—%{t@wghgn@?ﬂﬂﬁoﬁgﬁ(pﬁw&ﬁ‘-)df-j'lgkf) e y

panedi a

&uiﬁﬁiﬁ@@gﬁ?ﬁéﬁ;ﬁiwﬁ@hbw}mgw@% .a(?z_ir]nemcacy-acetyn-piperiding-
ﬁzgﬂfﬂz-{{ﬂlmgﬁgij%\@],zg@njé%i(%qtfigg@?p%ehyl)amino]—6-{1 -[(morpholin-4-

Q?cfagb&)(ﬂ-gfpﬁﬁéin\@]yk?xﬁﬂd}ﬁ@l‘icﬁ)bqudinaz@ﬂﬁn@'H[@ﬂ-ichldrqel;—ﬂuor&
|6ﬁbﬂfsﬂ)dwhahﬁﬂwaletieﬂy@:}dimef(rwl-morrpmlHyﬂwgpﬁ-mqnyﬂ;%pﬁggﬂ-ﬁt-yloxy}-
t hyri di n- 5- ani pe; . 25 o ra o i
EabBREApERZeN 8 HACT A o Rreny oo o
mﬂﬁélm-@—yﬁcémd?ﬁﬂ-pzeﬁdin-4-y|oxy}-7-methoxy—qumazolme, 4—-[(%—chloro-

9@3?&&:%2355%&@1%@? igé;é;é@g&%fq‘}g?gz’é-b%y&%&j;1%&&@191%amonyq_

NA743- chl or 0s 4 (di ; . i Yaminol-6-
p@_eﬂ]n? 'f?‘%%’f’é‘é%;@&% &ﬁg?&)r%? qf{!é—l:hik‘)r@ ‘zn_ﬂodsrbh)ﬂerdﬁ Yamino]
N—F(Né%e&ﬁﬂ{wlzhﬁbﬂmwehhy&anﬁnhmmww:peqq@.—4~yloxy}-7-methoxy-
SS%E%Q {{f',,g{ﬁ@f@%@%@gg@ﬁﬁg@ﬁﬁ%@f@-m-ethyl-piperidin-4-y|oxy)-7-
OdnGs i ny(Bchidro? Paaeyljaminog6-{1-[(2-
pnGPaRRaadid Ay Sichioro ¢ AubrppRasfleninobo 1K
ﬁ'&nhtbi}wﬂhsd)dafBeryW]-ptnezidét-ﬁad@m}i/nnwéboxy-qmnazolme, 4-[(3-chloro-4-

EL;@SQ%B% Sﬂg% é[ﬁ-éje?tﬁ@%%ﬁl%&e@irgbpﬁcr?g;)onyl]—piperidin—4—yloxy}-
%@E@%ﬁ%@g@g %[Q—Q-cﬁlo(’ddl-ﬂuoro-phenyl)aminc]—G-[cis—4-(N—

I am ne; : .

hthresphanyg P anstyl-aminsiglanexa ey yloxyk7-mefpoxy-quinazoline,

2009/, 09806167PCT/ EP 0R308/ - _N-methvl-amino)-

Albehpre o VARRTRRERIFE PR apey i melt iy
vciDRekat-2mIaRAL st hoxXy-quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amino]-

?X met hoxypheny1l) - N2- ( Phenyl met hyO- 2 E}bdi ani ri}‘ oline, 4-1(3-

R4(Trah2-hapstioylaning-tyclehgxaggnylRyyi finte ot %3* Prpa

nedi am ne; N47-(2'-

fluoro[ 1, 11- bi phenyl]-4-y1)-1, 6-napht hyridin-5-y11-1,

3- Propanedi am ne; N-[7-(3.4,5-

5tri met hoxyphenyl) -1, 6- naPht hyri di n-5-y11-1, 3- pr opane

di am ne; N47-(3, 4-
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am no-3-[[ 7- (4- bronoPhenyl) - 1, 6- napht hyri di n-5-yl ] am
nok2- propanol; N-[7-(4"- _
viebbsoxydsbei 1- bi phenyl] - 4-y1) -6, 6- napht hyr i glc‘nrieg_zg)/@iqogaosf%
, 2-di met hyl -1, 3- propanedi am ne;

14[ 744- (di met hyl am no) pheny11- 1, 6- napht hyri di n-5-yl |l a
mLn0] - 2- propanol ;

%%I%@%y%%&@?ﬂﬁﬁ%? Qe(ﬂym]étﬂan%sﬂm%Wﬂdrh@m@;amm:));
744 a 45 amin
WCE) L\%ann? 'P@étﬁﬁ%—)ﬁhln bofirse, el Bychidre+ & DuEDaphar )y

e ﬁﬂaré@&ﬁhbﬁymm}wmﬂmnn -glopsy 7 Rgtnoxy-SUINAERIRS4-1(3-
di n- 5- anne;

(ﬂﬂﬁfﬂﬁﬂypml’p@)ﬁ}%wggj 6transids m Hmor%holsqsél )}/I)carbonyl] -N-methyl-
Lan ine, 4-[(3-chloro-4- ﬂuoro

0 e} ggagh%rarg? 6yl mﬁt%&négﬁ‘%ﬁib :22 5} aﬁ% 0%0
[ﬂﬂé@i)&&nncﬂ% [2-(2,2-dimethyl-6-oxo-morpholin-4-yl}-ethoxy 7-(S)-
Q@gaqmebpgé%zwmeth f/)]h atlﬂ}ﬁéhﬂin@* A3 -EniifNadiugeb ipengaminol-

éf"( '?Wéthé{lg E;F\%rﬂhﬁiﬁﬁénc&nﬁlmam)thynetdmw guipigoline, 4-[(3-chloro-4-

peri

ﬂtﬂ)?élbf(edwhammd]ﬁﬁ h@Y@Ih@-ﬁmﬂdin 8- yrl]%ﬁt'iﬁ(/nﬁtraox# %umﬁﬁollé\e 3-

% Ol -dimethyl 1-0x0-2-~
bR R A et e
% tbﬂlflx ParAifone-ethy-quinoline ; [4- -[(3- chioro 4-ﬂuoro phenyl}a mlno] -{[4-

di met hyl

(@nﬂmpﬁtnh\?aﬂrlrln&o%i§-ge%-§$u?fer(n LRy W amﬁjlgf ol Sy Mot B Ry hkad-3-
3@5 eI MW S @aigIRAeRietd- phefylRanhbhy el S)-(Zrpro-

necar boxam d

M@Mu(ﬁk@)bgt@ﬂyﬂ@&pﬁ@ﬁwj -yi-ehaxnr Hymy&qaﬁb%nxllammo]-
| - -
smzsai SRR OB () e e
ﬂ{ﬁ%ﬂ olmf’%%’t%x Rl &Wﬁbﬂ)d}d)ammo] qulnazollne 4-[(3-chigro-4-
ﬂuow@hanylg)ggéghmﬂﬂ he”é’ i8-8 b hioRARRY ko Ry1-6-

%&%ﬁ%é@l@ ﬁBE%ﬁer\é%bﬁH@r@i(skrﬁjrﬁapﬂﬂmpmnyl)ammo 17-[4-((S)-

yl Kacet am d

-Qr&ohﬂmmmblwé-yl)sbqtvmﬂt@ (ﬂryicafb@nyl)ammo] -quinazoline,

ht ! 9 - thyl]-N-
gi'g[%[(é‘:éhlclﬂgﬁf}%? S nﬁé%ﬂgﬂ?@— [(BTNI2-(ethoxycarbonyl)-ethyl}-

Jehmihopriofanediei feyamino]-7-cyclopropy-
ﬁ@#&{)ﬁ%? tﬂin&(l ;I fl uz)r onet hyDphenyl ] -
h@hoaphﬂinwddllmBS y1] -1, 3- propanedi ani ne;

%{)gﬁ@%@gﬁ” g n)’)&%{i{%ﬁ@%&%gﬁnammem diastereomers thereof and

@BEQW indhaf&rmi b te ﬁhﬁ’rmﬁmiegncau.y aeceptable acid addition salts,
-wivabm]edt?%ot%l tthQ?% %ggorc]ﬁng BaRbteghiRe prdtrréddcid

@g’éﬁgﬁ’ %qﬁ;sn%g@gﬁgé@?gﬂam LnforipR{drbghiodde; Bydrbbramigiephydriodide,
HWPMI@mt@ohmphb;pmamhwmrwthynﬂ%«slﬂmryatf BYdrepiitate:

yridi n-5-am ne; te, hydrotartrate,
;@.rmm%mmwét%gmhyff%c%ﬁo%de'}".f‘ér"ﬁ‘aseyt 3u(met hyla o
p td 4drdrobenzoate and hydro-p-toluenesuipno
rﬁ)‘dﬁé’{%é@ ﬂp&}b& G'lhbteﬂrr{l)?l kél\‘&ﬂd (phenyl net hyl) - 4- Pi peri di ny
- 16naphthyr|clln5 am ne;

Négééw%'dﬂétgh gz}%‘? Phen¥%Herd e praBEdbiy toinpobngd kelkcted from

Ncirégﬁé c?rhﬁ@ﬁﬁ% %H@@@@Ihﬁ@ﬁﬂ&ﬁlrﬁdwgowptm lisusideq pergolide,
e

xanedi am ne, (1R, 2S
NéBd péxbi nreixindcdntopé)ivsh & pq;xq rgtil‘é‘] and viozan, optionally in the
napht hyridin-5-yl]-1,2-benzenedi met hanantne;
N4744- (di et hyl am no) phenyll
1, 6-napht hyridi n-5-y11-1, 4- but anedi am ne;
N47431. 51- bi s(t1i fluOrOnethyl)[1,1"-
bi phenyl | -4-y11-1, 6- napht hyri di n-5-013- plOpanedi am ne
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(di met hyl am no) Pherw ] -1, 6- napht hyri di n-5-y11-
1, 4-cycl ohexanedi am ne; 744- 05/93
wislpaet fmsb@ami no) phenyl i - N- (2. 536. 6-t et r amet RYTEA2Bg6T
i dinyl)-1, 6-napht hyridi n-5- am ne;
NA743- br ono- 4- (di met hyl am no) pheny1] -1, 6- napht hyli din
5 y1] -113- propanedi am ne;

fora o%émn%tgg%é@ég@'q%g%m%@/ Wiz debsiaERtRYfcof hAd Bpyiddally in the

1O §Prk! B HRLRIERE Y| ddRBpEE adictaduiguin s3is. dbivatslL

r?@?:ﬁés ffiarebl. uacameingyto)thadmyention tee RESRERY Acld Addlen falts are
di
L
hydronitrat roma ea
e Ao e
Hrdrowgaitdtey hidiiooitsig, 1|]yd10ﬁ,ma§;@ %{Bg?n fw

N [ 7-[ 4- -t | enesul honate.
”h'ﬂ[‘/?awqﬁ%}?%'?mtf fjhh l'a n8]uphe1yf)] -1, 6-naphth
yr| d| n-5-yl11-1, 4- cycl ohexanedi am ne;

d hyl h -
N4714 ( olrnni;:a-téegﬁ er;g)amg Wn%pa%ﬁ%gﬂ%ﬁ%éﬁg&sgfected from among

NA744- ny. - holinyl)-3-propanon-1-yi]-

1%*3?1{%3 il A{i%%'ﬁ%ﬁejh@gﬁ;?tgy?n O e orenmonl1 5
Mt | sty -

é\%—?ﬁénﬁi{ﬁmﬁl T E 51 FWDWJC . RioD§snta-[4.5]thieno-[3.2-

(ﬁhwrp ’[-mqtpgl -8-[(4- m\ér[]hojl'hyl)cgr%oﬂplfﬁﬁf‘ﬂq cYelolisenta-[4.9]

w(ghﬁﬁw(%[lg@ Qﬁ) Qﬂ]chgjzéﬁmég,yl arrfanlphenyI ]-1, 6-naphth

cycl ohexanol éhereof and

AR ot mmmfﬁbﬁ saerAlRs) ShenterteTs; SaTsERPIY .
1] -1, ro i bl id ddtonsas
optiaratnit R PRTCSt G R Foqiogioaly aceeptaple aq 6 napht hy
%ﬂ?@%ﬁ% r%rg}atbﬁ ﬁiefi’é@fﬂ A)ec:ordlng to the invention the pre er;e h ci
i met an no) pro dide,
sactivosabosr DS OOPR TEPR8 BB UKD LR @9‘3"‘%:?‘2‘*‘ > j""" e
ht h ehastianksul 54&‘&61 gdronitrate
5 |¥5 @iﬁrﬁefﬁﬂdam noj phe?% E ?Q&%Yé
r@nfaleyétb hgtdroabetaé@dwcﬁﬁﬁW@ e, NYSIQfUmET s Y‘f@
0 -tol lphonate.
%M?gﬂcﬁﬂéaﬁ%ﬂ%h ﬁlzéhé‘t% Eiynld hayl’(fjlr?]& tp? ruoepnyelslgcpa ron
bamate S5optionally in the formof the racenates,

teirpl'%gftr r[eggp?g wgﬁllgiqsﬂtég ﬁﬂ?fgg Ir%‘dtfe Eag{e %;,?éfgga@)ib ?8 ﬁlipg'[]g{::lg §eié&ted from

8?('6{930 E S%‘lfla‘tpf%gﬁ%bn%fﬁ thyhﬁﬂf[@t[f@ﬁ b@h?@l‘foxyphenyi)-‘l—

Invention the pre rred acid

ﬁ?&h?lgﬂm]ﬁgbhéﬁﬂgmmﬂ]pgmﬂmmﬁy nhsnylliyiaeneingl p%ré)amatfe) d
dr obrom de r1.0dl de
oot o A s
o | ) ¢ acid addition

S RATE o By e pnaimseoiopea pascopiing

ydr oxal a

' @bﬂfa@é@@ﬁh?@‘hms imedeafb heasutiBgapdhe mven&:oh the preferred acid

% ' | Hydriodid
mﬁt&r&%&%gfei%q{%a? ﬁ%@#@h@gﬁ@%é%ﬁg nmoﬁgjrb@fcﬁmd&e ydriodide,

trat
%%@g@%g@ﬁoé}??n%@?p%?é%%{b hﬂ@waanmipmmeywmr; t:t e,
wdemmrmmwtateamnmswp Repfy RGP

| fluor ? 5@? % %‘%’Sb‘ﬁ’% %q{ﬁﬁe‘%m% hiydre-pAaluenesulphonate.

pyrl m d| nyll- 2- benzot hi azol eacetonitrile (AS-601245),

9, 12- epoxy- 1Hdi i ndol o[ 1, 2, 3-fQ: 3", 2' - I Lidcted from
A-TDA-teGiienanidganists Hée@lbﬁé%%B%Riﬂ%?@%bc@dw&Mg Setec

20( CEP- 1347) and

4-[ 3-(4-chl orophenyl) -5-(1- et hyl-4-piperidinyl)-1Hp

yrazol e-4- yll-pyrimdine (SC 409),
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optionally in the formof the racemates, enantioners,

di astereoners thereof and optionally in th 0805/93
wheoqeheaseatol ogi cal |y accept dfl e aci d addi ?I fcgn sa(& %
25sol vates or hydrates thereof. i NOS-inhibitors used

are preferably conpounds sel ected from anong: S-(2-

am noet hypi sot hi ourea, am noguani di ne,

2- t h 5. 6l hydr.0A 6y 0 191414l 4.
aimangy mome et preass e P B AT e,
fléo @W)E%{d nyﬁetg%gm@(f mwtrmbﬁwb)uﬂéd _benzopyran-4-one

urea | 1 sot hj our

(WMITED%):M&-&GH&N;&WE@; [ig(%taﬁﬂ}ﬂﬁ rpmﬁrqrﬂgylpﬁemhIO)propoxy]-

% miamiarenoabEhR OMNYRL (R a6 7-diuoro-2-

ﬁ&ﬁfelﬂyl)phewlpwzr{e)hydmma-
hyl t hi ne

p(mpyapphmrefl)ﬂwm@tbymyiop(%ar@a&@g? e dARR3E A

e L T S A S M

rﬁéifﬁy il dlwnzrﬁbmpwmelmmmetmmmma@@t@ saigoRrl12-(4-tert

tmtjeltZ—thtg@ylﬁ@@]@fﬁﬂr@ﬂpmg%]pae%acetl% a%:tdropélogglllyd in the
fﬁ%ﬁ)ﬁﬂé@c& ‘@é%nant:omers diastereomers thereof and optionally in the

pyridin-2-y1)-ethyl k3Hi m dazo] 4, 5- b]g(}/rldm
fo B @%@aﬁérmﬁcdl()@):amy acceptabie acid addition salts; solvates o

rg/%rpgt?eg(tégpegg) ¥\§c§ﬁf r&gﬁ%’ HnGBhBE R prerraPasiaddition salts are
J%(Qéte&frolm %mcﬁ@hy&oahmhdéthopmm) hgdriadide,dngResyiphate,

mﬁ;ﬁ&&&%&ékmﬂw@w BroTaleRydTRIs s,

0-b n o fumarate, hydrotartrate, hydroxalate
'M(& §§fdélﬁ%tehyﬁ?rgxuml t hi a)éol 5-yl - but yl sul pha

H%lfbs@ccﬁﬂiét@r ydrebeanoatei drg] hydro-p-toluenesulphonate.
éﬂ? gaégymeaﬂtnw%ﬁ;‘%&cg ?5@ ?ﬁ% Dc%creﬁfcélﬁ%fig&% ¥l arBenyhally
Gt oRRring 81 Arobrhurdr exsmipie filedion ot ghltsaughaast for

nicotinonitrile,

éxz(rﬁﬁl)e—%mmw matawum@a itg, EH@J,IW e@urt{wgﬁ! Sﬁlgﬁ Sﬂpl’g)benzoates,
%MI CO“ no ﬁ} ce?H{%%t Fé&@r‘i’ates dihydrogen phosphates,

ISOQU no I nam ne such as e. g.

&é&l@%@@lwiafél@lcﬂffeﬂfawet hy1- 2- aza- bi cycl O[ 4. 1. 0] hept
-en-3-ylam ne (ONO 1714), (4R, 5R)-5-ethyl
4 met hyl - th| azol i di n-2-Yl i deneamn ne,

omsts that may be used are preferably compounds
%ﬁ]ﬁ‘ %%t?gla]ndag | i deneanine,

éelémgmoﬁ*@hraahgnig emnaytlee; ﬂ@tmz(ugg ag_eéa@tme fexofenadine,
%@%ﬁﬁ?ﬁﬁ%ﬁ'}ﬁ r(ng;]u rii' ?%g%y 4ﬁe{og'}‘ér£j'énlléﬂhstme dimetinden,
%ﬂg@[%@%o?émﬁé %e&fﬂﬂ@héhﬁaﬁum pramjragiee ydoxylageine, |
ahlbio;m@o‘;damnemgw@ydgngtq Aliphgriysgmipey PrPETAZINS, ebastine,
o{ﬁéﬁ%@tﬂgg %f'lgﬁzaallggg"%ﬁgw‘%dl&?ﬁ@ §ﬁ§a§%§g%tﬁfhhnﬂog ghe
flaéegnates enantiomers, diastereomers thereof and optlonally inthe form of the

pharmacologically acceptable acid addition salts, solvates or hydrates thereof.

According to the invention the preferred acid addition salts are selected from
among hydrochloride, hydrobromide, hydriodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
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20i m dazol - 1-yl - pyri m di n-4-y1) - pi perazi ne-1-car boxyl

ate (BBS-1), (R -1-(2-imdazo] - £2009/000805/93
VIO ZR0B09Ehy| - Pyri mi di n-4-y1)6-59yrrOI i di n- 2-szﬂ oxyl at

e (2-benzo[ 1, 3] di oxol-5-ylethyl)-am de (BBS-2) and

t he pharmaceutical salts, prodrugs or solvates

thereof. As i NOS-inhibitors within the scope of the

present jnyentign.it,.i idpb@rifte2bysoxalate,
rﬁ’ﬁ‘(‘?%%eﬁ%%’ g‘V&@’&ﬁ[ﬂ;Fewqﬁg@@&gﬁ?ﬂcul arly those
rﬁ)ﬂ?{:&f‘d&ﬁ%t@,‘ h@0BBEhARItE ded Hyao-peichrieNaiphepdleng
uclerc acids. For exanple, WO 01/52902 descri bes
anti sense oligonucl eotides, particularly antisense

| L gonual, 2ot ' ' ' iferabbji clsmpounds
BTy g s
Mﬁlﬁ%sit alyj. - Capsouseihdat-2 y{b)('égmt@tul ¥ pﬁ@ﬁf@émﬁ gnet

sel ected from anon ac i ni e
R
tglﬁlrjegog rgﬁ&' cgﬁ?angﬁg%rﬂ rRERHANITRS barAREcSogicahatesptable acid

nier enyl - sgl ut at hi one, estr aglij ol tion the
AdHifory bales) rsohiates oebydratioihesedl7 -ARYHipH 4P &he invention

sl e BRSO

ate, estrone

; ; Lo fResulpehtet Rydmfphosphate,
I&)O?%{H??gts’rg %/rzlgrcgdfjdltg{ e, %ﬁ cochol at
!

loydrooiathdreshuiphanade ydsan &Y irwa%’a!%mydroacetate,
i
Igy(cﬁbbénﬂété%d(ﬁyd?blmtdbd@amlp’ﬂﬂﬂa’@.f | et henyl ] pheny1H

_5di et hyl am no) - 3- oxopropyl ] t hi o] net hyl | t hi ol - propano
mﬁtﬁ{éggkg gﬁhﬂgééﬂﬁp%aéfhe Kaeiseshet oayrenisk] such as for example

ner capt opuri ne ri bosi de, oheneci d,
BYNJeaat IS YK STABHIG DN, B BRer TR @8 asé%a%ﬁw&?w&ugﬁé selected
taurochol at e, taurodeoxychol ate, taurolithochol ate,
frepL?®ERA, trequinsin, zaprinast and dipyridamol e, de: 2
gﬁg‘,gﬁ%why%mng)]m[(mmcbmbphenﬂmmoéé—pmﬁm amide; 2
a

di astereoners thereof_and.the . é :0lyogli cal |y

Hed3pt-dimethaxyrheydlimidszotla ﬁkyém‘%ﬁggygggﬁﬁ‘%]ﬁ%r e?;é
Ihe .l L EiGe- - A5 NIRESLS . 4,Bltriistias:sypheag)smuio]:
%;qug%%r&‘oééﬁﬂ&é%@ ggl}fgct ed Tromanong the . 4 ne; N-[3-
Py&iﬂrﬁmwmﬁmyzczdmthyhaHmMW-Zdﬂthﬂﬂ%?ﬁi%?ﬁ shene:

eukotriene A4 hydro als o] A1 diamine, 7-(4-
brNeT -8 eﬂé‘?’@’%\e@b?‘:\% fg??’?%‘%m gsﬁ]; 1e1%|é@?g 3556 om
ﬂ@ﬂg@dm)qm éﬂ'h?lili kagphthyiidiotBaorine; Nd7 4ptraethexyphenyl)-
opt1 o yi'n trpne or m of t,he_ra_g& tﬁ?{-ﬁ ep@-t%ﬂgﬁhﬁ\yﬂdin-&yi—
argindphstyediredwils! BHrppane AN 'E?‘é TRES Sli’ arty
accept abl e, aci d. 2y 1§ Ssnapistheadin-5-yll-1,2-
e Pardansiing: AP E- {4 e em o e Est)h o ?ngfv] ’
RfhARefa iR IN-B-e4-ARitoxyphenyh)-2-{trifluoromethyi)-1,6-naphthyridin-S-yil
1,3-propanediamine; N-[7-(4-methoxyphenyl)-3-phenyl-1,6-naphthyridin-5-yl}-
1,3-propanediamine; N-(7-phenyl-1 ,6-naphthyridin-5-yl)-1,3-propanediamine; N-
[7-(3-fluorophenyt)-1,6-naphthyridin-5-yl}-1,3-propanediamine; N-[7-3-
chlorophenyi)-1,6-naphthyridin-5-yll-1,3-propanediamine; N-[7-3-
(trifluoromethoxy)phenyl]-1,6-naphthyridin-5yil-1,3-propanediamine;N-{7-(4-
fluorophenyl)-1,6-naphthyridin-5-yi]-1,3-propanediamine; N-{7-{4-flucrophenyl)-
1,6-naphthyridin-5-yl}-1,3-propanediamine; N-{7-(4-chlorophenyl)-1,6-
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20 compounds sel ected from anong piroxi cam

di cl of enac, naproxen, flurbiprofen, fenopraof

Wetopy 098961 i bupr of en, ni mesufd de, i ndomnet %& (57 2009/000805/93
sul i ndac, azapropazone, phenyl butazone, aspirin;

mel oxi cam cel ecoxi b, rofecoxib, val decoxib,

| umar ocoxi b, parecoxi b, tenoxi cam and etoricoxib,

ional |y in.the f f th : e
ARt 4 il A BB RN e g Tl 17 TR Ey1)-1.6
rjﬂaﬁfﬁﬁdiﬁ-ﬁ g-?gﬂim&m@ A7y 4acirapthgbirginajphenyl]-1,6-

on s prodrugs, solvates or

hydr at
Adpeyidin ST Saptcngostirngsbia /A distafiamigighenyll-1.6-
d f t 16-
AR g PORA A e 7 g aropheNphenyl 1 6
by RITRIESy B9, R prbpineaicenine NRFZ-[HH2-eof and
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R REEN BRI TR B AAHRAGHSS-0F)-apr0ganol; 4-{5-(4-
MniridblitdydimBnaphetridbeiyiEN O dioety]-beagenamine; 4-{[7-{4-
@Egbgw.ﬁ{ m%ﬂ%r?&b,%ﬁéé{tﬁy{p NZEDRIHNBRI UL AR, N-[7-14-

- L ap ifyg-}-N- A8 $Hprepmtestiamine; N-
CRRSHSAIEPOPY QI pnsmin it 3
- (dmpthyiarhinonpimrely GScranisRyidiadr- NSt Ry 1 et h

[)-2- . . . ; -16- idin-5-yl]-N,N'-
raDar i ne N g T oy e e
Hienéthyict ,Glﬁfoééﬁéqiairﬁn@;m-iaduﬂaq)43y‘[[7{14-(d1'ma{bY‘ﬁWO)Ph@nyl]-1 6-
racenmat es, enanti qners and, di Q A 16 6
DaRIDHRAINE-WTHEN P IRFAoL b pLE ey Bg A o .0

iodo Akt inetigsg4- sol vat
B G I e Bt oy o gts o
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naphthyridin-5-yl}-1,3-propanediamine; N-[7-[4-(diethylamino)phenyl}-3-methyl-
1,6-naphthyridin-5-yi}-1,3-propanediamine; N-[7-(3'-fluoro[1,1'-biphenyl]-3-yl)-1,6-
naphthyridin-5-yl]-1,2-ethanediamine, N-[7-(4-methoxyphenyl)-1,6-naphthyridin-
5-yll-1,6-naphthyridine-1,3-propanediamine; N,N-bis(3-aminopropyl)-7-(4-
methoxyphenyl)-2,5-diamine; N-[7-(4—methoxypheny1)—2—-(phenylmethoxy)-1 6-
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pyrimdinyl)[4-[(35)-4-[(1R)-2-nmet hoxy-144-(trifluoro

nmet hyl ) phenyl | et hyl ] - 3-

VROmetdnydsokt pi per azi nyl] - 4- mettiyl - | - pi peri dipﬁﬁgﬁgﬁ%@ 805/93
one (Sch-417690), 2- hydroxy-N , N-dinmethyl-312-[[(1

R) - 1- (5-met hyl-2-furanyl) propyl ] am no] - 3, 4-d

i 0x01- cycl obut en- 1-yl ] am noFbenzam de (SCH 527123)
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@mmimbrﬁw)emea.nam@hye@n@wﬂa?ﬁr repad ARy Tno 72
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Aubebficr bRy ltgﬁa pBafammwr@méqn]aymao}:émr@mtwa%ﬁmlno 317
(5 ion rodru so| ropanol: 1-
(t4he1redbcﬁx3$bl1| hgxb@rwé-ﬂ-]ﬁ‘ sfi;ﬂaplét e 'éﬁ éﬂﬂa'ry%?j Pope
i i sero

ARFRITBIETS(- mﬁmwwm 6ﬂwmtwmém@n§nph%ﬂ@$aqﬂw [7-(4-
e AL

ALES i H&f £.97. 14 bﬁ@!ﬁrﬂm@ gherlyltt mmmmmsam]@muno] 2-
%')fég)laera Y rrgfgulﬁl\@ﬁgel ect ed romanong. .
ppen e el T o o
ﬂ}%%'f’lﬁtﬁg%ﬂ] L?&g%%%n tal niflumate, fudosteine,
PR g, ety ey e
e e R g R
%@N@@/Am%ggﬂ G?'6" h?ﬁdlhéﬁ&lﬂ?g?détﬁhfgﬂfn:@@fg{ne N,N-
Gﬁimﬁym&‘éﬁlpmﬁramnyl) 1 6 naphthyndm 7-yll- benzenanine, A5-(2-
methoxyethoxy)-1,6-naphthyridin- -7-yl]-N,N-dimethyl- -benzenamin; 1-[7-14-
(dimethylamino)phenyl]-1 ,6—naphthyridin~5—y|]~4-piperid'mol;
1-[7-[4-(dimethylamino)phenyl]-1 ,6-naphthyridin-5—yl]-3—pyrrolidinoi; 7-[4-
(dimethylamino)phenyi]—N-(Z—furanylmethyl)—1 6-naphthyridin-5-amine; 7-{4-
(dimethylamino)phenyl]—N-[3-(1 H-imidazol-1-yl)propyl}-1,6-naphthyridin-5-amine;
1-[7-[4«(dimethylamino)phenyl]-1 ,6-naphthyridin-5-y|]—4—piperidinecarboxamide;
1 -[3—[[7-[4—(dimethylamino)phenyl]—‘! ,6-naphthyridin—5—yt]amino]propyi]—2—
pyrrolidinone; N—[3'-[5—[(3-aminopmpyl)amino]-1 6-naphthyridin-7-yl][1,1"-
biphenyl]-3-yl]-acetamide; N-[7-(4'-fluoro[1,1 "-biphenyl]-4-yl}-1,6-naphthyridin-5-
yl}-1,3-propanediamine; N-[4'-[5—[(3—aminopropyl)amino]-1 ,6-naphthyridin-7-
yl][1.1 “biphenyl]-3-yl]-acetamid; N-[7-{4-(1 .3-benzodioxol-5-yl)phenyl]-1,6-
naphthyridin-5-yl]-1 ,3-propanediamine; N-[7-[4-(2-thienyl)phenyl]-1 ,6-
naphthyridin-5-yl}-1 ,3-propanediamine; N-[?—[4—ﬂuoro-3—(triﬂuoromethyt)phenyl]—
1,6-naphthyridin-5-yl]-1 ,3-propanediamine; N-[7-{4-(3-pyridinyl)phenyi]-1,6-
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fromanong: rosiglitazone, ciglitazone, pioglitazone

and N4242-[(3- fluorophenyl)inino]l-4 [4
w200 gdzoéi nyl ) pheny1] - 3( 2H) -%hi az0l yl i et h{/DPf’EﬂQQ*?éOtOHBOSI%
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enosi ne

t t hat
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¢.@@@ﬁ@d.lelaqznem47+(aﬁeemydxﬁw dabbaiebheraPhthaIigE-Kk >
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pmagedtarmhegN [Z—(Sd?f@n)f/“%'é °X§P @e{k 'ﬁg&‘tﬁ{"%h 5-yi}-1.3
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WD 2009/ 09806175PCT/ EP2009/ 000805/ 93 Tol | -1i ke

receptor (TLR) nodul ators that,my be used
M%?E‘?%Bﬁ’@%omounds sel ect ed $rom anong re%irciﬁpr%g%ﬁmoow‘r”%

hepli sav, resatorvid (TAK-242), optionally in the
formof the racemates, enantioners and di astereoners
thereof and optionally in the formof the

A L 0gi I T gddition salts,
DR P BRI A I I ot ™" o
@idru@thﬁl?mimml):e'trbil]hgﬁtbylerr&mO]phynb@1L%edp*_éih&‘“@lﬂef?—é‘ﬂ'éb‘ly
conpounds_ sel ected fro vastatin :
Huignadiaming; 1pi-diag aﬁwT%rf&{é@iagfi'?ﬁprgﬁéﬂ)am‘”O]‘T"(“‘
"f‘?{é’ﬁ%i’%ﬁédygﬂ,@md rld(nJQUyl&diﬁinfo rOp@f-caideamate,
racemat'es, “enantionmers and 710di ast ereoners thereof
aptionplly rthklfgrnn of theerdcemates, enantiomarsediasiegeeaersythereof and

acceptabl e acid addition salts,. I :

25 irBeBEnnaTuth B AR cRlP AP SRR sor.
bR RELhen b sCRBRUN b corlifg te thd inventiomtie: preferred acid
nat al i zumab, val at;%rast, optironally in the fo

anditicacsatistase selested HAM ameng WOQJT‘%@%HHS‘H%QJQ%S& hydriodide,
IR GRSttt Ol Lol P R fponieate

P HaRats PhdRiRBtate, hydiositese inairelimarstd, Pydodaitsts,

hrSrmavdroscanste” by beneYaf s RIS 5 156 &sliphonate.

202, 3,4, 44, 5, 6, 6a, 11, 11a, 11b- decahydro- 4, 4, 6a, 7, 11b-p

ent anet hyl ,

(AR [eadsdlibalitbid Bped Brd prefo[al]ly campetnds gelected from among:
(AQX- WN100) and MN\-106, optionally in the formof the
racenat es, enantioners and di astereoners thereof and

BRhtARAbIOd (AS-BE2801 )Ndotarhbpirnda (BIRB786), Gatdrpamoylindole (SD-
acceptabl e acid addition salts, prodr Lig 1%"?focﬁat €S, O 1y-3-
A §8).-Keminnaagernyl ¥ 8. Eadifiuomaghen epwe ek AT diiqrRp ey

B33 ahoRahide O 7R o REHE D o PRV Tno -
plAnfdingpL-13hzBthiateinaestonirieoifyi3-60124%), Bi%?gemxs{-h%- :
g%irﬁc\f\g}éﬁ 5%%9@1 Pﬁ]plﬁ‘% o[%ff—i]ﬁr .gfb%rn.%gbiyazocine-1 0-carboxylic acid
(CEP-1347) and 4-[3-(4-chlorophenyt)-5-(1 -methyl-4-piperidinyl)-1H-pyrazole-4-
yl]-pyrimidine (SC-409},

opﬁonally 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.

iNOS-inhibitors used are preferably compounds selected from among: S-(2-
aminoethyl)isothiourea, aminoguanidine, 2-aminomethylpyridine, 5,6-dihydro-6-
methyl-4H-1,3-thiazin-2-amine (AMT), L-canavanine, 2-iminopiperidine, S-
isopropylisothiourea, S-methylisothiourea, S-ethylisothiourea, S-
methyltiocitrulline, S-ethyithiocitrulline, L-NA (N“-nitro-L-arginine), L-NAME (N“-
nitro-L-argininemethylester), L-NMMA (N“-monomethyl-L-arginine), L-NIO (N*-
iminoethyl-L-ornithine), L-NIL (N*-iminoethyl-lysine), (S)-6-acetimidoylamino-2-
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conpounds sel ected from anong phenyl ephri ne,

phenyl propanol am ne, pseudophedri ne, oxynet
WPi2epiopsase, naphazol i ne, xyl Bhet azol i e, AR Gs000z05193

propyl hexedrine and |l evo-desoxyephedrine, o
in the formof the WD 2009/ yep Pionally
09806176PCT/ EP2009/ 000805/ 93 racenmates, enantionmers

and d| astereo f
Bl S Gt BEoS 5 AR GRSk s e for
ﬁ#hémeﬂﬁ hig i]méﬂwait%mmsdama(memwvne(%)a# (25

t1tussi Stances that may be used

gfgﬁdgﬁbmfwmdshwlbmnﬂrwr&}@ﬂa?m%@&%n?e"[z'(““

en

SRR 23RS PR HIFSR IR, ST R Dotz 2y

?rf\mod*l %bﬁ?ﬁ&%bﬁy}—m%mb-ﬁaﬂ@br@lbtanmtrllty - ({1%}@@@1(}0 -4-

iaaelrosy. 1 har macol ogi cal Iégacceptﬁbl e ag ﬂ L .
\-Tinaaplse) boiedpbaar oy RpaE bl Radonife. 2-(1R3S)

$ERUREIA er‘%'ybcﬁrggg ;t@ &1, ﬁﬁ%oun {[LUBRAHA)-Q R -thenaumidie, 2-

el ec ed from anong

( ?3 ig x r%-éngné@ﬁ?}c?g)éﬁeﬁblazoa!iﬂdi-busyiﬁjlgganyl}-519Jjug}rg;gpnzonltnle
(ool 2emhiner -2 STy geBHe ot iy PheRAEUBndl)-4-thiazot-5--

%ﬁé%f —ék%ﬂgg%%%é}lnéé@ %_; rbrgj(Ahwﬂram% yi-butylsutphanyl)-5-chioro-
meplinoritrile, |zgqsoédam1|irm4+hydpq>qo-1Mnghgmwbﬁg@anyl) -6-methoxy-

ot ectj n(4
RS55S4 AT PR S s a0 0
@%Sgé\e tﬂchbg?%‘;;&\@trﬁﬁglgza glgytl)mtperﬁ]hemte‘i—ené’eylamme (ONO-
anm)bea:a,@?h%emyh4megwm@%@pfﬁgoy%égpégﬁgnlqﬁzt%ﬁ) -okthyl-d-
m, O t
R Lo R ol ST necRRRB halfRinbtahydrasbpreanaREs-o-(4-
shargrpaehy@piNe@l- {?_yomée[ﬂt(ﬁbthﬁugmraetgyapynrﬁﬁiug-gﬂ,flgxy) Dlpeﬂdin 1-

prodrugs, solyate
BT oL S YN RS g2 oo
@I?%iﬁ%—?%lgqwsyl&@ﬁh&ﬂfpmo&ygethmyh%phenyl -pyridine
ri hydr ox t anoat e | |
(R 50), iy - e ol ahtioxa mairas i ea ey Baifd-4-C-
e
Pfﬂ’-@"—r%@ﬁwy{—‘b?hMﬁdiﬁ&l-gﬁlj-pyrrohdm -2-carboxylate (2-benzo[1 3]d|oxo! 5-yl-

ethyl}-amide (BBS-2) and the pharmaceutical salts, prodrugs or solvates thereof.

As iNOS-inhibitors within the scope of the present invention it is also possible to
use antisense oligonucleotides, particularly those antisense oligonucleotides that
bind iNOS-coding nucleic acids. For example, WO 01/52902 describes
antisense oligonucleotides, particularly antisense oligonucleotides that bind

iINOS coding nucleic acids, for modulating the expression of iNOS.

MRP4-inhibitors used are preferably compounds selected from among N-acetyt-
dinitrophenyl-cysteine, cGMP, cholates, diclofenac, dehydroepiandrosterone 3-
glucuronide, dehydroepiandrosterone 3-sulphate, dilazep, dinitrophenyl-s-
glutathione, estradiol 17-00-glucuronide, estradiol 3,17-disulphate, estradiol 3-
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hydrates thereof. 30 Preferred PI3 ki nase antagonists

whi ch may be used here are pref
vige bewy egkobT om anong P erably comeUpAs.n9i000805/03

5- (qui noxal i n- 6-yl net hyl ene [ i di [
(AS608240). y y )t hi azOl i di ne- 2, 4- di one
24(6-am no- 9H puri n-9- yOret hyl ] - 5- net hyl - 342-

h | _ _ r r

%ﬁ%g%?%@mgﬁé@ﬁ lejalgan aeﬂss(gnggggylﬁﬁét%,?ﬁ&@pm?é@ folate, nS-
0 . . . .

b L R S N P R

ihdmathadrn hetoprbfemo Retupirofien| Bthopeolicasy SU@??%%@&H@‘Q’

in the formof the ré}c t es, H&M&'ﬁ%h

mﬁmr@%atm&@-%ﬁlé’r% “Garespia S y)OrEhY P uaICe

DEuRIAIRSL 08l G8blItnRAeetiyaRiie)-popdnaiididid onlpbarnaghiny

ugs, vat'es 0f hydrates therepf.
TR -ghicagmiidst sitraheozyl msreaetopsEne S bsida, probeneci sildenafil

pr ef er abl .
Ripanaprprone RO epode skl AT Rycholate
t%F[’)JP%(A Hovdte - thpolecand tretiaal, Zhpyithsteandzdibyidamelgaoptionally in
e e o G A I RREH G G bnd th

et oo (L ar RIS T e 0

Mqﬁg%ﬁlﬁﬁq%ﬁﬁa@? _é'g{d(éd@iﬁ@n BRtOENY hiddaded therédfuo

nmet hyl - 1- pi per azi nyl p4- net hyl - 1- pi i di
and nifeviroc yip y pi peri di nyl | - met hanon

e)

Tig leufpirmepsnthesisBbiRg eI S B AT g o™
fe”%l%rﬁé the 5-lipoxygenase (5-LO) inhibitors, CPLA2 inhibitors, leukotriene
by r IEQnyef ot ?%"11-4- Pi peridinyl|-N 2-propen-1
A4:ﬂdtdli9fvélmmbimtdnﬁu&' ibito@grq;grﬁr%feéatﬁ icggnpoi@}ﬁg'selected
optionally in the f A "

G amang Giednr Gre RkPao o e BERRRRL, Foo Tor m
géﬁi%bfnygﬁ gg«{gﬁgi @Qﬂhléabbamoase erabtiemgrs and diastgreamers thereof
s} pbar EXTHISIEANCHEEEDRE AHA LU COELR iy geptes thereot
used here are preferably 20

34 3- [ (di net hyl ani ng;vlca)r/boncorrpounds such as e.g.

y1] - 2-
R st pidie mtiliaffamopatodgs Sﬁ]l%g}tﬁ@{ Wi >d,a(g preferably
PR AR AN
6RETPOHAMP PSS ﬁ'o%g%ogg St Lo i éna%%i&orr]rbf:usrb[prc,fen'
Rl bR, REGBRSIER, lWIpFGTeh, andesafite pimdbmethacin raulingag
Oaiat e pharmacol ogi cal | y accept abl e. aci ddid 9¥ecoxi
azhpopa2bner ghndutazens. A8 rmﬁ&%‘Fé{‘fbge ef eo? : ecoxib,
valdecoxib, lumarocoxib, parecoxib, tenoxicam and etoricoxib, optionally in the
form of the racemates, enantiomers and diastereomers thereof and optionally in
the form of the pharmacologically acceptable acid addition salts, prodrugs,

solvates or hydrates thereof.

CRTH2 antagonists used are preferably compounds selected from among
ramatroban and laropiprant, optionatly in the form of the racemates, enantiomers
and diastereomers thereof and optionally in the form of the pharmacologically

acceptable acid addition salts, prodrugs, solvates or hydrates thereof.

DP1-receptor modulators used are preferably compounds selected from among
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Preferred substances, according to the invention, are
the acid addition salts of the above nmenti

. . . . . . ) 805/93
vkO 2062098681 bi t ors, i NOS i nhi bi’tors, MRP4 i %ﬁ?%ljg orgéo,00
| eukot ri ene bi osynt hese inhibitors, non-steroidal
anti-inflammatory agents 30 (NSAIDs), CRTH2
ant agoni sts, DPl-receptor nodul ators, thronboxane

SRR R oS RSPttt i
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nmucor egu ators nists
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receptor (TLR) nodul ators, I\/C%o uct as
tha ml"iannecelpgl(z@m/ acgwtg@@nqagp ad g,gnnpe tg°’o Hgogﬁggs solvates or

anti-T an \(bodl es, substances to conbat swelling of
hlee t& A antitussive 5substances, |ipoxin A4
deri vati ves Pl 3 k| nase ant agoni st s,

FPRL1- nodul at or s,

E)@R@oaﬁﬂag@fﬁﬁﬁ}%aat@é’ g?gé‘eﬁ gars Q%Qnrag y,gompounds

ﬁ%tg@? o hﬁ% gﬂé/%%\&eaggﬂ @Lﬁ [(1hyrdrmethydaehyl)ammo]carbony!] _2-[(4-
ophospha . dium[2-(4-

rhéﬂfquivaammmnm—eenmwmwder@m Bh EYrlesodu

hydr oacet at e

q{vgfp@hgpylﬁg{pgon%g%rﬁﬁgé{ gﬁ@ ﬁéf%? gsﬁﬁ%ﬁﬁéf (renonohydrate (Z-335)
ci{}%/d]' fzoﬁg %(Qaérﬁo@w]ehquphohg mmﬁmﬂtyﬂﬁﬁﬁ#—é‘! “methylethyly-2-

m%z%lmﬁg%lggémﬁﬁn@%ﬁg%-ﬁ Sl AflhepidlfF oR(P-h98),
Q)‘E}H%%ﬂt ; Vﬁhecig) tﬁfe%c@&a&%@ |e'n%9ti@r'nef§§h@ dia“éttﬁeomers thereof

Ing to ihe 1nvention are present diti salts
A6d bipBondlgrie dhe fdren oﬁtheopdmn&qgk@glc@}yeqp&eg{qqg@] gcldf%q ition ,

exanple in co pns con stlng essentially of an
WFWWQ%WQN%%%BEE%‘;@ F}EI% "and an effective dose of

the active substance, such as for exarrpl e tablets,
coated tabl ets, capsules, |ozen

ben‘takmesreceptcmmﬁ@g@wlgt%thagmﬂy%%ﬁg c? alf ;arggerably compounds

th thyl-
SlBB e aRang BEIRRERG R B R [?“é“?rﬁ?*éﬁf‘f’ﬁ“ yir2-mety
baisaaRing L sutA0RAp s erabhydwehiosl (1 BHEXSHH): 2. N-

ggéle émgﬁgg%ixog%@%%gﬁviggﬁ%q%‘g&ﬁ%ﬁ@%ﬁyigr . f—g [rhgd roxy-7-
g@&%‘ﬁﬁ@x@ Cﬂij rﬂﬂ%hﬁgcgﬂfﬁﬁﬁﬁdé @Cpl-mm\ﬁ?ﬂ@l,&-d;methy] 5_

or 1 ntramuscul ar adm nj strat

ﬁmrm:hmmmaa@{mM+mmetboxwa IArftrdivoreme trgBphpfieinvi-3-

{ 1.0 ]
&i’é%nﬁ;ﬂ'm%%gezaméyﬁpsw PEBEBORgin GhanbRo Poih-#17690). 2
hg{i‘ i Wdﬁﬁ@h?ﬁ@-{@f-[é@ REL5-methbiaR biracypropylleming]-3,4-dioxo-

ons IS préferre I't is als i bl e
ntwdnnmnegé]muao}-aeﬂgamet @Hr&iﬁ‘%ﬁi Qe' %% G
| ut f hlorid
Kirdarecyro b es L L A A oo e oo
gF@?’ S{QM@SWD} bptibAABNIN e fory diéha saetraates eAGNUGRRETS and
diastereomers thereof and optionally in the form of the pharmacologically

acceptable acid addition salts, prodrugs, solvates or hydrates thereof.
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conjunction with other active substances according to
the invention, optionally alsqQ in conjuncti b&b/000805/93
VI REPY B¥Pfacol ogi cal | y active substances. P%E{%/Mag(?be
WO 20091 09806179PCT1EP20091000805193 formnul ati ons
i nclude, for exanple, tablets, capsules,
suppositories, solutions, syrups, enulsions or

L spersi Al Wger QS RRAGINAY Heallert Srerprgfdiebly
@%‘f'ﬁﬁ’i‘é’b@@‘r nganﬁlsdem%@dr{rhﬁéi ng thg active .
oSS aRBedeidctel flonk amumgesaiguiutants nepadutartais BIoRiant.
di l uents, such as cal ci um carbonate i

A S th f
qﬂi@@@ﬂht%ﬁh@rfowﬁﬁ%%ace&i‘%t?ﬁt%@?’ﬁmergf#éﬁ dldbtereomers thereo

{ | otmfsithe pPRd8ESIogikelly asceptablehack addition salts,
a;‘éfé@ﬁ%ﬁlyﬁtg-‘r@ggnts sﬁgﬁ as rrag%esi um stearate or
graticugneolonteagartiysirdies theteayi ng rel ease, such as
car boxynet hyl cellul ose, cellul ose acetate phthal ate,
or polyvinyl acetate. The tablets may al so conpri se

%ﬁgﬁ@ginéT‘—3{)ﬁ6§ph§@%§€pﬁ)ﬁmﬁﬁatﬁwtr@e npryelpaused are preferably
ccordi ng

y by coating cores produced | ganal ogo
doonpdiendsahiobtas igt SoseReTERERs ORI ”Bf‘sg’cﬁmf %ﬁﬁe%cemat@s’
tabl et coatings, for A hA®F the
smiamess endirsier g S pteRaLpin et

P RBIcHRIAY ek pladis acid raduiittvre salts, prodrpgsi $0lvates @ hydrates
the core may al so consi st of a nunber of |ayers.

tseredfarly the tablet coating may consist of a nunber

of layers to achieve del ayed rel ease, possibly using

t he exci pients nentioned i sabove for the tablets.
NREoHRGUROTsEhal maytieeusat aneeprafierablineargpeynds selected from
conbi nati ons thereof according to the invention may

Begi onal |y contain a sweetener such as sacchari ne,
33]?53552‘82 LR85 R-IméEthyBptgsy pImine]-81pyvidimyllethlydrid 8H)-

e.g. a

avouring such as 20 vanillin qr orange .
isadvermofuratieg (M-24 160, @eRetaiIne JIHIFRYRN oW?'?al@'j"g'\%eiﬂtf%dOSteme’
or. t hickener ' Hvd dretdrebeses thereof
Rree e Yy n@g%:oﬁlgngaas? %@é%gﬁg@gﬁndensati on
AHPSpEsRIgTin ties fomabtiblegmrmaclagicallyarsepakie acgraddition salts,
preservatives such as p- hgé:lrfoxybenzoat es. 25Sol utions
predrygs, setvabis %"r'éﬂf?&?gl‘ihg ' the usual way, e.g.
with the addition of preservatives such as

p- hydr oxybenzoates, or stabilisers such, as al kal i
PRAR gamhtsagdiniststippbmayiteniisrd B Pﬁg%fépﬂfcc%%‘ﬂ”%ﬁw%e'ec‘ed

tepemeRs dondlifons: GRtgn%, Plodbiongen KA 1RS>

RRIFBhRER '1E@m@m_-pm-mrswmmpmsymyztﬂbﬂwi@a@yﬂmayibgumemyp

th bst it h
et (SHIS 023 RSP ILAE BITee) B eroAle S, SoaM g e and
4i0LR - 5hak fher&SPs Stionally in the form of the pharmacologically

acceptable acid addition salts, prodrugs, solvates of hydrates thereof.

Rho kinase inhibitors that may be used are preferably compounds such as e.g.
Fasudil, optionally in the form of the racemates, enantiomers and diastereomers
thereof and optionally in the form of the pharmacologically acceptable acid

addition salts, prodrugs, solvates or hydrates thereof.
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WD 2009/ 09806180PCT/ EP2009/ 000805/ 93 Sui t abl e

supposi tories may be made for_exanple by nixi '
V@ 2e09e6980pt ovi ded for this pu"f‘poszerfJ suc% 2?6?}%&3&3?&30805!93

fats or polyethyl eneglycol or the derivatives
thereof. S5For pharmaceutical use the conpounds
according to the invention are generally used for

ﬂWaFl ﬁrgﬂmg §f}g’,%gggtf¥%5%§ﬂﬂ% gmtmfaé Wsag! ¢ RdBRDly Edmpounds

y weight, preferably

s%ié'%ééfrﬂﬁ{ khonfOL(RAmicHIGlopathgi-5 (epyritinyl} 2thiaralestne (CGH-
one Oor nore conventlonal L ner carr S an
zﬁmﬁggmemwél dioror GwpRYSTA-Ei. it goelrhPoaagisiémy -
I ne
syt g e P GBI ByTBea e MR ‘2’??3"?‘?% AN

t@ﬁ‘éﬁ?dm%ﬁ é)&ﬁh@ﬂ@dproWH bghry-@ey!mhenmvle&iq@@mmq BIRS-
wat er/ pol yet hyl ene gl ycol (]FO g ene At aLoak
ﬁljfghgistlonaﬁyb’l”@(f@ﬁ@tﬁ3ﬁh%é@ é@ 8?'3[%5%{@ Sl (t‘ﬁantce%omers
(B0 300 B al) e T Ep e P ey
Fction SuiltsS @mc&dgsamimtes oc Aystates thesgater s,

suspensi ons, solutions, sprays or supp05|tories 15
The Exanpl es which followillustrate the present

é.ﬁ)ﬁ?i&hin" K 6{‘8;&‘1 LRBIgonksts ftatirhay seaped eEmn@ﬂee@mf

naceut | ca rrul ations 20 A) Coated table

SompaairmisrpioEedgram SIS AN L PRSSHABE e gRamiTu.
et oD BBl BN aspRlgRee TS O 1D
eaaRiner-HdlgrEd rrg ¢orn st rch35.5
qumollny|)oxy]methyl]phenyl]sulphonyl]ammo]tetrahydro—ZH pyran—4 -yljcarbonyl}-
N,N,N-trimethyl-g-oxo, chloride, hydrochloride (1:1:1), (deltaS)- (MEN-16132),
optionally in the form of the racemates, enantiomers and diastereomers thereof

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

prodrugs, solvates or hydrates thereof.

Endothelin antagonists that may be used are preferably compounds selected
from among actelion-1, ambrisentan, sitaxsentan, N-(2-acetyl-4.6-
dimethyipheny!)-3-[[(4—chioro-3-methy1—5~isoxazolyl)amino]su!phonyl]—Z-
thiophenecarboxamide (TBC-321 4) and bosentan, optionally in the form of the
racemates, enantiomers. and diastereomers thereof and optionally in the form of

the pharmacologically acceptable acid addition salts, prodrugs, solvates or

hydrates thereof.

Interleukin 1-beta converting enzyme (ICE) inhibitors that may be used are
preferably compounds selected from among pralnacasan and N-(4-amino-3-
chlorobenzoy|)—3—methy{—L-vaIyI—N—[(ZR,SS)—Z-ethoxytetrahydro~5—oxo—3—furanyi]—
L-prolinamide (=VX-765), optionally in the form of the racemates, enantiomers
and diastereomers thereof and optionally in the form of the pharmacologically

acceptable acid addition salts, prodrugs, solvates or hydrates thereof.
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pol yvi nyl pyrrol i donel0.0 ng

hydr oxypr opyl net hyl cel | ul osel5. 0 ny rragnesiF;gﬂ £2009/000805/93
ive

WOgapY0RIS g 30230. 0 ng Preparation: The ac
substance is m xed with cal ci um phosphate, corn
starch, polyvinyl- pyrrolidone,

hydr oxypr opyl net hyl cel l ul ose and half the specified

a nt of 91

TrlbHetrebapiaf S5 B o Pl ek S DRSSl compounds
é?{n}@aee ¢ nh BrridrigiRisriuimel| heplisaehieasatamid (TAds@42) eptionally in
then rubbed through a screen with.a nmesh sizt f éé .
ti;?f?sg o) n;raa rgeaee. eRAINOME ARIHIE SR H 5t ig'épLgpd optionally
. nesi ' i

Sunh LB ATRPAG Ay el ot ps

Hivaths chHegiaied tisdrap. Vi ght of core: 230 ng die: 9
mm convex The tablet cores thus produced are coated
with a filmconsisting essentially of

I% m@gg&gg%@g%I?Mﬂ\iﬁﬁbﬂs%hﬁfls@aﬁ'ﬁéeuﬁéd&r%f'[&dferably compounds

! ets are polished with io bee .
JMbetlt ffim arainediovablatin; sipu@stafin, BjavpgiAtey gu%\éatétin and

cont ai ni.ng 100 [ L tion:
avorvastatin,goptionaw in; §heaigotrrlnVo‘“:iE RYRSLANSR s 1anSHTAS stdrRN:
diastereomers thereof and optionally in the form of the pharmacologically

acceptable acid addition salts, prodrugs, solvates or hydrates thereof.

VLA-4 antagonists that may be used are preferably compounds selected from
among natalizumab, valategrast, optionally in the form of the racemates,
enantiomers and diastereomers thereof and optionally in the form of the

pharmacologically acceptable acid addition salts, prodrugs, solvates or hydrates

thereof.

SHIP agonists that may be used are preferably compounds selected from among
2.3,4,4a,5,6,6a,11,11a,11 b-decahydro-4,4,6a,7,11 b-pentamethyl,
(4aS,6aR,11aR,11bS)-1 H-benzo[a]fluoren-9-ol (AQX-MN1 00) and MN-106,
optionally in the form of the racemates, enantiomers and diastereomers thereof
and optionally in the form of the pharmacologically acceptable acid addition salts,

prodrugs, solvates or hydrates thereof.

Anti-TNF-antibodies which may be used here are preferably compounds
selected from among infliximab, adalimumab, golimumab, cytoFab and

etanercept .

Substances to counter swelling of the airways that may be used are preferably
compounds selected from among phenylephrine, phenylpropanolamine,
pseudophedrine, oxymetazoline, epinephrine, naphazoline, xylometazoline,

propylhexedrine and llevo-desoxyephedrine, optionally in the form of the
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1 tabl et contains: active substancel00.0 ng
| act 0se80.0 ng corn starch34.0 ny

VPO 3609y 094961 pyrrol i done4. 0 ng ffagnesi um st ea?rcg{EePZ’O%QmO%OSI%
220.0 nmg Method of Preparation: 25 The active -
substance, lactose and starch are m xed together and

uni formy noistened with an aqueous sol ution of the

ol yvi nyl pyrr.ol i done. j hrb
oBehels bRl oA st oo T gby SRTRARotA In W fom of
tﬁé?ﬁawaéolggic@ﬂy abcoPebid adis amiditeansitsagmidiugsl sslvates or
mesh size) and the lubricant is added. 30 The
Hydmtehébleneofcture is conpressed to formtablets.

Wei ght of tablet:220 ng D aneter: 10 mm bi pl anar

facetted on both sides and notched on one side.

WO
AgrQQtt%s.i&@ SQﬁéltggEég @W&é@@&ﬁfﬂr@ prefprabip cempounds selected
ontai nin of acti i an:
from among t?yd rococr:irgne, carami{\)/heen% %g?tgea{ggeentg%g%%ﬁ'Jéx?rrémethorphan,
optionally in the form of the racemates, enantiomers and diastereomers thereof

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

prodrugs, solvates or hydrates thereof.

Preferred lipoxin A4 derivatives which may be used here are preferably
compounds selected from among 7.9,11,13-eicosatetraenoic acid, 5,6,15-
trihydroxy, (56S,6R,7E,9E,11Z,1 3E,15R)- (15-epi-lipoxin a4), 7,9,11,13-
eicosatetraenoic acid, 16-(4-fluorophenoxy)-5,6,1 5-trihydroxy,
(5S,6R,7E,9E,11Z,13E,158)- (ATL-1 ), aspirin-triggered lipoxin A(4) and
analogues, protectin D1 (4,7,11,13,15,1 9-docosahexaenoic acid, 10,17-
dihydroxy, (4Z,7Z,10R,11E,13E,1 57,17S,19Z)- , resolvin £1 (6,8,10,14,16-
eicosapentaenoic acid, 5,12,18-trihydroxy, (5S,6Z,8E,10E,12R,14Z,16E,1 8R)-)
and benzo-lipoxin A4 analogues,

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

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

prodrugs, solvates or hydrates thereof.

Preferred FPRL1-modulators which may be used here are preferably compounds
such as e.g. methyl 5(S),6(R),7-trihydroxyheptanoate, optionally in the form of
the racemates, enantiomers and diastereomers thereof and optionally in the form
of the pharmacologically acceptable acid addition salts, prodrugs, solvates or

hydrates thereof.

Preferred P13 kinase antagonists which may be used here are preferably
compounds selected from among 5-(quino.xa!in-ﬁ-ylmethylene)thiazolidine—2,4—
dione (AS-605240), 2-[(6—amino—QH—purin-9—yl)methyl]-S—methyl—S—(2~
methylphenyl)-4(3H)-quinazolinone (C-87114), and 2-methyl-2-[4-[3-methyl-2-
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51 tablet contains: active substance powdered | actose

corn starch colloidal silica_l0polyvinyl '
WRABIMOEPEIPEt earate 150. 0 ny é@.g rré 40}’09%5%3%&1&%3)00805/93

10.0 ng 1.0 ng 300.0 ng Preparation: 15 [

_ 0. : The active
substance m xed with |lactose, corn starch and silica
is noistened with a 20% aqueous pol yvi nyl pyrrol i done

sol ution and, pas : V¥
oo LA R BER S B OB 2P ARt ayeslypraporic
(BEZOME), bpSorkyEn 3¢ Rem ofgaeraaeuiatds edantiemetrnand

speci fi'ed anount of '
o R AT SiR0 gt iy
aggﬂg%%}ﬁlga%gt@ %4-1)?5& j Hugs) siiaes onpgufatss thereof.

_ I ve“substance 25 Conposition:
1 capsul e contains: active substancel50.0 rrgnpcorn .

et SO BRoE R AR SR g ere que frefgrapiy ompounds
R X frod? Q@ nBinaraviroc (4,4-difluoro-N-{(15)-3-[(3-ex0)-3-{3-methyl-5-(1-
methylethyl)-4H-1 2 4-triazot-4-yl]-8-azabicyclo[3.2. 1]oct-8-yl]-1-phenylpropyi]-
cyclohexanecarboxamide}, CCR5mMAbQQ4, vicriviroc ((4.6-dimethyl-5-
pyrimidinyt)[4-[(3S)-4-{(1 R)-2-methoxy-1 -[4~(trif|uoromethyl)pheny!]ethyl]—S-
methyl-1-piperazinyl]-4-methyl-1 -piperidinyl-methanone)

and nifeviroc (N-[1-[[(3S.4R}-1 —(cyclopentylcarbonyi)—4-hydr0xy—4—phenyl~3—
pyrro!idinyl]methyl}-zl—piperidinyl]—N-Z—propen—‘l-yl— (4-nitrophenyl)methyl ester-

carbaminic acid),
optionally in the form of the racemates, enantiomers and diastereomers thereof

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

prodrugs, solvates or hydrates thereof.

Preferred CXCR1 or CXCR2 antagonists which may be used here are preferably
compounds such as e.g. 3—[{3—[(dimethyiamino)carbonyl]-Z-

hyd roxyphenyl]lamino]-4-{[(R)-1 ~(5—methyifuran—2-yl)propyl}amino]cyclobut—S-ene—
1,2-dione (SCH-527123),

optionally in the form of the racemates, enantiomers and diastereomers thereof
and optionally in the form of the pharmacologically acceptable acid addition salts,

prodrugs, solvates or hydrates thereof.

Preferred substances, according to the invention, are the acid addition salts of
the above mentioned MAP kinase inhibitors, iNOS inhibitors, MRP4 inhibitors,
leukotriene biosynthese inhibitors, non-steroidal anti-inflammatory agents
(NSAIDs), CRTH2 antagonists, DP1-receptor modulators, thromboxane receptor
antagonists, chemokine receptor antagonists, neurokinin (NK1 or NK2)
antagonists, sphingosine? -phosphate receptor modulators, mucoregulators,

PPAR gamma agonists, Rho kinase inhibitors, adenosine receptor modulators,
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WO 2009/ 09806183PCT/ EP20091000805/93 a nesh size of

0.75 nm and honpbgeneously m xed using a suighahl-8

Ve parcadR9s1 The fini shed ni xt e is packed ipnt 0 S?ozgéoogsoslgs
hard gel ati ne capsul es. Capsule filling:approx. 320

nmy Capsul e shell:size 1 hard gelatine capsule. 5 E)
Suppositories containing 150 ng of active substance

SRR Bl ariyroskuf AL IR hoah 1
@@8@89»% éé%%seéohm@mmm; toariikmeoemt@a('ﬁk%) moggletorggHMG-
uspresntand oot kA AN GURRBS C4T) FESUR BN
anrﬁzjbtogfjest, gu ﬁ%ﬁ&é@ téﬁaﬁbﬁf“g\ﬁeﬂiﬁg of the airways, antitussive
substances, lipoxin A4 derivatives, PI3 kinase antagonists, FPRL1-modulators,
CCRS5 antagonists, CXCR1 or CXCR2-antagonists also selected from among the
hydrochloride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate,

hydrobenzoate and hydro-p-toluenesulphonate.

Formulations

The compounds according to the invention may be administered by oral,
transdermal, inhalative, parenteral or sublingual route. The compounds
according to the invention are present as active ingredients in conventional
preparations, for example in compositions consisting essentially of an inert
pharmaceutical carrier and an effective dose of the active substance, such as for
example tablets, coated tablets, capsules, lozenges, powders, solutions,
suspensions, emulsions, syrups, suppositories, transdermal systems etc. An
effective dose of the compounds according o the invention is between 0.1 and
5000, preferably between 1 and 500, more preferably between 5-300 mg/dose
for oral administration, and between 0.001 and 50, preferably between 0.1 and
10 mg/dose for intravenous, subcutaneous or intramuscular administration. For
inhalation, according to the invention, solutions containing 0.01 to 1.0, preferably
0.1 to 0.5 % active substance are suitable. For administration by inhalation the
use of powders, ethanolic or aqueous solutions is preferred. Itis also possible to
use the compounds according to the invention as a solution for infusion,

preferably in a physiological saline or nutrient saline solution.

The compounds according to the invention may be used on their own or in
conjunction with other active substances according to the invention, optionally

also in conjunction with other pharmacologically active substances. Suitable
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honogeneously distributed therein and the nelt is

poured into chilled noulds. F) Suspension i
VBO 26§/ 89808ttt i ve substance 20 9Corrpgsi tion: %EWE?&@M@OSOSI%

of suspension contain: active substance 1.00 g
car boxymet hYl cel | ul ose-Na-salt 0.10 g

formulations include, for example, tablets, capsules, suppositories, solutions,
syrups, emuisions or dispersible powders. Corresponding tablets may be
obtained for example by mixing the active substance(s) with known excipients,
for example inert diluents, such as calcium carbonate, calcium phosphate or
lactose, disintegrants such as maize starch or alginic acid, binders such as
starch or gelatine, lubricants such as magnesium stearate or talc andfor agents
for delaying; release, such as carboxymethyl cellulose, cellulose acetate
phthalate, or polyvinyl acetate. The tablets may also comprise several layers.
Coated tablets may be prepared accordingly by coating cores produced
analogously to the tablets with substances normally used for tablet coatings, for
example collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To
achieve delayed release or prevent incompatibilities the core may also consist of
a number of layers. Similarly the tablet coating may consist of a number of
layers to achieve delayed release, possibly using the excipients mentioned

above for the tablets.

Syrups containing the active substances or combinations thereof according
the invention may additionally contain a sweetener such as saccharine,
cyclamate, glycerol or sugar and a flavour enhancer, e.g. a flavouring such as
vanillin or orange extract. They may also contain suspension adjuvants or
thickeners such as sodium carboxymethyl cellulose, wetting agents such as, for
example, condensation products of fatty alcohols with ethylene oxide, or

preservatives such as p-hydroxybenzoates.

Solutions for injection are prepared in the usuai way, €.g. with the addition of
preservatives such as p-hydroxybenzoates, or stabilisers such as alkali metal

salts of ethylenediamine tetraacetic acid, and transferred into injection vials or

ampoules.

Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances with

inert carriers such as lactose or sorbitol and packing them into gelatine capsuies.
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25 met hyl p-hydroxybenzoate 0.05 g propyl

drox penzoate 0.01 g gl ggose 10.009
@O 9% sorbitol sol uti on!ﬁF PcRFB68bo0s0s/es

Suitable suppositories may be made for example by mixing with carriers

provided for this purpose, such as neutral fats or polyethyleneglycol or the

derivatives thereof.

For pharmaceutical use the compounds according to the invention are generally
used for warm-blooded vertebrates, particularty humans, in doses of 0.01-

100 mg/kg of body weight, preferably 0.1-15 mg/kg. For administration they are
formulated with one or more conventional inert carriers and/or diluents, e.g. with
corn starch, lactose, glucose, microcrystaliine cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol,
water/sorbitol, water/polyethylene glycol, propylene glycol, stearyt alcohol, carb-
oxymethylcellulose or fatty substances such as hard fat or suitable mixtures
thereof to produce conventional galenic preparations such as plain or coated

tablets, capsules, powders, suspensions, solutions, sprays or suppositories.

The Examples which follow illustrate the present invention without restricting its

SCope:

Examples of pharmaceutical formulations

A) __ Coated tablets containing 75 mg of active substance

Composition:

1 tablet core contains:
active substance 75.0 mg
calcium phosphate 93.0 mg
corn starch 35.5mg
polyvinylpyrrolidone 10.0 mg
hydroxypropylmethylicellulose 15.0 mg
magnesium stearate 1.5 mg

230.0 mg

Preparation:
The active substance is mixed with calcium phosphate, comn starch, polyvinyl-

pyrrolidone, hydroxypropylmethylcellulose and half the specified amount of
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\2/\% 2808/ 3891; avouring 0.30g dist. water ad 100 m
06184PCT/ EP2009/O 805/ 93 Pre

YR8V PP 'ed water is heat edgf)o 70C. Theprre it QIOOOBOSI%

propyl p-hydroxybenzoates together with the gl ycerol

and sodium salt of carboxymethylcellulose are

di ssolved therein with stirring. The solution is

I'\ SuhPsRARHEN R L AP ES Al dRiflefel Bte Qﬁidu\(:éd in a tablet-making
o| andﬁa

ance i's a onogeneously di spersed
mbehﬁ:zleram! lhlesetare thery rubffeddhrowgh 8sgegen witle agpesh pige of 1.5 mm

liﬁ?llgg 2'51: g‘iﬂ@a”e? ﬁ%@ﬁg%%}lfg o qg\gqg\}ﬁ% B%e(rbé ?qufrﬁag%{élglrum stearate.
ms“{:b-émnag% 8 @rhpre3s8d irPh tabISRARAIR MEehinai to 15N mleﬁs of the

ctive substance. io0o G Anpoul es containing 10 ng
dediredesimpest ance Conposition: active substancelO.0

m Weight of core: 230 mg
die: 9 mm, convex
The tablet cores thus produced are coated with a film consisting essentially of

hydroxypropylmethylceltulose. The finished film-coated tablets are polished with

beeswax.
Weight of coated tablet: 245 mg.

B) Tablets containing 100 mg of active substance

Composition:
1 tablet contains:
active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0mg
220.0 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly
moistened with an aqueous solution of the polyvinylpyrrolidone. After the moist
composition has been screened (2.0 mm mesh size) and dried in a rack-type
drier at 50°C it is screened again (1.5 mm mesh size) and the fubricant is added.
The finished mixture is compressed to form tablets.

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on

one side.



10

i5

20

25

30

3/5?1 ngycd)r%chlpori c acid g.s. 15double-distilled
erad2. reparation: The active sub j
WPs9BY ¢80 n t he necessary anfunt of 0.01 %%F,%?PZ%PS&OSI%
isotonic with comon salt, filtered sterile and
transferred into 2 nl anpoul es. 20 H) Anpoul es
contai ning 50 ng of active substance Conposition:
active substance50.0 ng 250.01 N hydrochloric acid
q.s. double-distilled wateradl0.0 ml Preparation:
dhe apdbive coisiharcEs0 modifsmtive sdbstanche necessary
anount of 0.01 N HClI, made 30 isotonic wth common
salt, filtered sterile and transferred into 10 m
%@% WD 2009/ 09806185PCT/ EP2009/ 000805/ 93

_ for powder inhalation containing 5 ng of
pedtimecsidiasance 1 capsul e contains: 5active

subst ance5. 0 ny
active substance 150.0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0mg
300.0 mg

Preparation:
The active substance mixed with lactose, corn starch and silica is moistened with

a 20% aqueous polyvinylpyrrolidone solution and passed through a screen with a
mesh size of 1.5 mm. The granules, dried at 45°C, are passed through the same
screen again and mixed with the specified amount of magnesium stearate.
Tablets are pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat
D) Hard gelatine capsules containing 150 mg of active substance
Composition:
1 capsule contains:
active substance 150.0 mg
corn starch (dried) approx. 180.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate 3.0 mg

approx. 420.0 mg

Preparation:
The active substance is mixed with the excipients, passed through a screen with
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| act ose for inhalationl5.0 ng 20.0 Prepar at i
ation:
The active substance is mxed with rgctongqu
w;awaogmf&w 'kl'he m xture is pa%?ked iointo CgpSElﬁZOOQIOOOSOSIQB
capsul e-maki ng machi ne (wei ght of the enpty capsul e
approx. 50 ng). weight of capsule:70.0 ng size o?
capsul e=3 15J) Sol ution for inhalation for hand-held

nebul | g,g%foé@g %Ia%?q %8?%15:%@8%%%1%@%?{@3 sultable apparatus.

stance benzal koni um

AnisAgd Mdavslioshdierd ntasizd 1chad getdimectansst
1?2%/506 2.500 ngy % 001 rr% ad 1?005}8@ PRI
25Pr €ppseifidimg: approx

Capsule shell: size 1 hard gelatine capsule.

£) Suppositories containing 150 mg of active substance

Composition:
1 suppository contains:
active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Preparation:
After the suppository mass has been melted the active substance is

homogeneously distributed therein and the melt is poured into chilled moulds.

F) Suspension containing 50 mg of active substance

Composition:

100 ml of suspension contain:
active substance 1.00g
carboxymethylceliulose-Na-salt 0.10g
methyl p-hydroxybenzoate 0.05¢g
propyl p-hydroxybenzoate 0019
glucose 10.00 g
glycerol 5009
70% sorbitol solution 20.00g
flavouring 0.30g

dist. water ad 100 mi
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The active substance and benzal koni um chl ori de are

di ssol ved i n ethanol /water (50/50). The pH
WEI2009/§A8063 adj usted with 1N ﬁ‘i/drochl ori g A%TE%R%IOOUBDS’%

resulting solution is filtered and transferred into
suitabl e containers for use in hand-held nebulisers
(cartridges). 30 Contents of the container 4.5 g

at %nt A ai ms Conpounds of general formula (1) 5 RH
il@—@ﬂlgﬂ%cterlsed in that to Radenotes a phenyl or
TP hRANEEWAYr ighedd WD nThbenghyiad propyeprbyiiroxybenzoates
substituted in each case by the

tapetheir wlt;hahaglmol@ctﬁoq\wmﬁalﬁge gogﬂgﬁmy&ﬂfelgpe are
(ﬁl f é‘{er%ﬂ{g&m‘?@?—ﬁ § |J?%WS%_@59§ 6&%!;%§ %Cglzﬁig@ﬂgg%@@brature and

t%%ota@sub@%nc@hﬁaaﬁ@b @Hd homogeneously dispersed therein with stirring.
After the sugar, the sorbitol solution and the flavouring have been added and
dissolved, the suspension is evacuated with stirring to eliminate air.

5 ml of suspension contain 50 mg of active substance.

G) Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg
0.01 N hydrochloric acid g.s.
double-distiled water ad 2.0ml

Preparation: _
The active substance is dissolved in the necessary amount of 0.01 N HCI, made

isotonic with common satt, filtered sterile and transferred into 2 ml ampoules.

H) Ampoules containing 50 mg of active substance

Composition:
active substance 50.0 mg
0.01 N hydrochiloric acid g.s.
double-distilled water ad 10.0 mi

Preparation:
The active substance is dissolved in the necessary amount of 0.01 N HCI, made

isotonic with common salt, fittered sterile and transferred into 10 ml ampoules.
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a group selected fromanong COwal kyl, Cl1-al kyl -G,

C2_3-al kenyl, C2.3-al kynyl, 20phenyl,

WREAYY 08808heny| - C13- al kyl - O, et eroaryl, PCT/EP2009/000805/93
het eroaryl-0, heteroaryl-Cl_3-al kyl,

het eroaryl C1_3-al ky1l-0, while the above-nenti oned
phenyl groups are nono- or disubstituted by groups

J{ ?;mﬁm%%s%%%gﬁ ET lrﬂ%%iﬁ)‘j’@}%gf:@fgx@ 9 'gg#l@f S&hvecupitance
- Oor—anotyg V20097 "U90U0 10 ;

d, Br and CH3. Rbdenotes hydrogen, or a group,
optionally substituted, selected from anong
Ceapsuag lepntais_ 5- cycl oal kyl - and
C3_5-cycl oal kyl - C13-al kyl, 5 Ft denotes hydrogen, or
an optionally substituted group sel ected from anong
Clagiﬁv@:sf}zslbtanea_& cycl oal kyl , €0 ®gal kyl - CO, C3- 6-
cycl oa - - - -

)i/actose fgr inf(;;aOl'ati«:():liﬂ%_(5 cycl oal Klyg-O%Lg's al kyl -0, G3-6-

20.0 mg
Preparation:
The active substance is mixed with lactose for inhalation. The mixture is packed

into capsules in a capsule-making machine (weight of the empty capsule

approx. 50 mg).
weight of capsule: 70.0 mg

size of capsute = 3

J) Solution for inhalation for hand-held nebulisers containing 2.5_mg active

substance

1 spray contains:

active substance 2.500 mg
benzalkonium chloride 0.001 mg
1N hydrochloric acid g.s.

ethanol/water (50/50) ad 15.000 mg

Preparation:
The active substance and benzalkonium chloride are dissolved in ethanol/water

(50/50). The pH of the solution is adjusted with 1N hydrochloric acid. The

resulting solution is filtered and transferred into suitable containers for use in

hand-held nebulisers (cartridges).

Contents of the container: 4.5 ¢
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cycl oal kyl - S02, C3_6-cycl oal kyl -C1_3-al kyl - S02,

phenyl - CO- and phenyl - 10SQ2, denotes hydrogen or a
woaupy/sescsct ed from among F, &, Br, |, OH, PCT/EP2009/000805/93
Cl. 4-al kyl, Cl4-alkyl-O Cl.ralkyl-0 substituted by 1

to 3 15fluorine atons, C3_7-cycloal kyl-O

C3_7-cycl oal kyl - C14-al kyl -0, tetrahydrofuran-3-yl1-0,

t et rahydr opyran-3-y1-0, tetrahydro-pyran-4-yl-0,

t et rahydr of uranyl - Cl14- al ky1-0- and

tetrahydropyranyl - C 1. 4- i

R4-Cl_4-al kyl, while theﬁ:allf%ﬁ‘%ba'@fé the groups R4 may

take place via each C 20atom of the al kyl group, or

R4- C2- al kyl - O, wherei |i1 t he aqr())up R4 is separated from

the d&xggeeuSRt gonel faslad) c atons, or 25a group

sel ected from anong

azepan2-yl - Cl4- al kyl-0, azepan-3-yl-Cl4-al kyl -0,

azepan- 4-yl - C14;akkyl HO, norpholin-2-yl-Cl4-al kyl -0,

mor phol i n-3-yl - CL&NT kyl -0, 1-(Cl_3-alkyl)- 30

1-(C1_3-al kyl)-azepg
1-(01_3-al kyl) - aj )
1-(Cl_3-alkyl)-a
09806188PC1/ EP20

o

(H
characterised in that

RrR® denotes a pheny! or 1-phenylethyl group, wherein the phenyt nucleus is

substituted in each case by the groups R' to R®, wherein

R'and R?  which may be identical or different, denote hydrogen or
a group selected from among
F, Ci, Br, |, OCH,F, OCHF5, OCF3, CHzFV, CHF,, CF3 CN,
NO,, NHy and OH,

or
a group selected from among
Ci.s-alkyl, Ci4-alkyl-O, Cos-alkenyl, Ca.s-alkynyl,
phenyl, phenyi-O, phenyl-Cq.s-alkyl, phenyl-C1.s-alkyl-O,
heteroaryl, heteroaryl-O, heteroaryl-C4s-alkyl, heteroaryl-
C4.s-alkyl-O, while the above-mentioned phenyl groups
are mono- or disubstituted by groups R®,

and

R® denotes hydrogen,

or
a group selected from among
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4-y| -Cl_4-al kyl -0,

4- (Cl_3-al kyl ) -nor phol i n-2-y1-014-al kyl -0- and
Mé’@@o%ﬂgfﬁlSRyl) mor phol i n- 3-yl 8TC14- al kyl - O RERI/ER2089/000805/93
R4ddenot es a group, which may be identical or

different, selected from anong OH, Cl 3-al kyl -0,

C3. 5-cycl oaI kyl-0, NH2, Cl1_3-al kyl -

(C1_3-al ky1) 2N, %2 hoxq y1) 2N, pyrrol idin-1-yl,

pi peridin-1-yl, 0&52%5 '3; morphol i n-4-yl,

1, 4- oxazepan-4-yl, 2-oxa-5- aza-

blcyclo[2 2, 1]hept 5-yl,

R%x adgnammdfgge@,[@" @ggmtopsooallﬁsm:t@ed selected from among

aza- bicycl.o[,3 oct - 3-y er

. (o IRy s aPalR Ao G P BRalACao o)
4-(Cl1_3-al kyl) 1 4-di azepan- 1-yl, HCONH Cl-

4- al kyl - CO- NH, C13alkyl O C3- aIkI-

Bf r afrpoles hadrogen, rsmmwa!imugsmlwi gmlemed from among

bi par Cap e SRR G Stk Co e-akyh-CO, o

4-(C1 J’&ti@zhlkylL():Op|Qg%£@wldalﬁylx1r3©@kw=00 C1g-alkyl- SO;_ C3 6

nmor phol i n-4-y and Cl14-al kyl - SO2- NH, 20wh

t he pwa%@*kw%?p. Cm 5&?'9@#%91 s efraidz -Rhenyl- &8 ana phenyl-

pi pergg nyI 1, 4-di azepan-1-yl, norpholinyl- and

1, 4- oxazepan 4-y1 groups menti oned above in the

definition of the group Rd nay each additionally be

aﬁbstltuttedhb one or two Cl_3-al kyl groups, and 25
ere‘??f"cfﬁ ABRENRNt i oned phenyl groups are nono-

or d|§gh§dp g@bggédoyo,@rmgﬁg% V\,herel n R5denot es
hydr ogen, group, which may be

| dent Fokl. BF. |dPH, &reraliylsGhotled-G.rGra-alksh Ssiitited by 1 to 3

B(r) Cmfﬁ)% SBMCE3- Al diYdiy1B .5 aok¥ibaly-E 20 o3
tetrahydrofuran-3-yl-O, tetrahydropyran-3-yl-O, tetrahydro-pyran-4-yl-O,
tetrahydrofuranyl-C,_4-alkyl-O- and tetrahydropyranyl-Cq.4-alkyl-O,

or
R*-Cy4-alkyl, while the linking of the groups R* may take place via each C
atom of the alkyl group,

or
R*-C,4-alkyl-O, wherein the group R* is separated from the oxygen atom
by at least 2 C atoms,

or

a group selected from among

pyrrolidin-2-yl-C44-alkyl-O, pyrrolidin-3-yl-Cq4-alkyt-Q, piperidin-2-yl-
Ci«-alkyt-Q, piperidin-3-yl-C44-alkyl-O, piperidin-4-yi-C 1 4-alkyl-O, azepan-
2-yl-Cq.4-alkyl-O, azepan-3-yi-Cs4-alkyl-O, azepan-4-yl-C4.4-alkyl-O,
morpholin-2-yl-C+.4-alkyl-Q, morpholin-3-yi-C.4-alkyl-O, 1'-(01_3-alkyl)—
pyrrolidin-2-yl-Cq4-atkyl-O, 1-(C1.z-alkyl}-pyrrolidin-3-yl-Cy4-alkyl-O, 1-(C,.
s-alkyl}-piperidin-2-yl-C4-alky!-O, 1—(C1_3-alkyl)—pipeﬁdin—S—yl-C1.4¥alkyl-O,
1+C13-alkyl)-piperidin-4-y-C14-alkyl-O, 1-(Cq3-altkyl}-azepan-2-yi-
Ci4-alkyl-O, 14Cq.3-alkyl}-azepan-3-yi-C1.4-alkyl-O, 1-{C43-alkyl}-azepan-
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and -0-CF3, WD 20091 09806189PCT/ EP2009/ 000805193
unl ess stated otherw se, the above-nentioned_al kyl

VW 21995096881 be strai ght - chai n Br branched, R&g{%@é%glOOOSOSIQS
-CO or -Cl-C3-al kyl ene, 5while the -Cl-C3-al kyl ene-
group may be 1-, 2-, 3- or 4-substituted by a group
R6, and R6whi ch may be identical or different,

SRR 43 R0 SRR o

f or myelnihephalih SMLS, 4 -bikglacemat es, the

enanti oners, the diastereoners and the m xtures

thereof, and optionally the pharnacol ogically

acce ble acid addition salts thereof. 15

2. coffpbunds according to claim1, characterised in

t hat Radenotes a group sel ected from anong

3-chl gro-2-fl uoro-phenyl, 3-chloro- .

>04- Rf uor depplerya grosioe Mitighy may: e ilestisalenifferent, selected from
2-f|uoro-§ﬁﬁ§®hyl-phenyl, 2- fluoro-5-nethyl-phenyl,

4-fl uoro- hyl - phenyl - and 3-chl or o- 2- et hyl phenyl

group, OH, C1.5-alkyl-O, Cs.e-cycloalkyl-O, NH;, Ci3-alkyl-NH,
(C1.3-alkyl):N, (2-methoxyethyl),N, pyrrolidin-1-yi, piperidin-1-yi,
azepan-1-yl, morpholin-4-yl, 1,4-oxazepan-4-yl, 2-oxa-5>-aza-
bicyclo[2,2,1}hept-5-yl, 3-oxa-8-aza-bicyclof3.2.1]oct-8-yl, 8-oxa-3-
aza-bicyclo[3.2.1]oct-3-yl, piperazin-1-yl, 4-(Cqs-alkyl)-piperazin-1-
yl, 1,4-diazepan-1-yl, 4-{Cq.s-alkyl}-1,4-diazepan-1-yl, HCO-NH, Cs.
4-alkyI-CO-NH, C1.3-alkyl-O-C43-alkyl-CO-NH, Cq4-alkyl-O-CO-NH,
H,NCONH, Cq_s-alkyl-NH-CO-NH, (C1.3-alkyl}N-CONH, pyrrolidin-
1-yl-CO-NH, piperidin-1-yl-CO-NH , piperazin-1 -yI-CO-NH,
4-(Cq.3-alkyl)-piperazin-1-yl-CO-NH , morpholin-4-yi-CO-NH- and
Ci4-alkyl-SO;-NH,

while the pyrrolidinyl, piperidinyl, azepan-1-yl, piperazinyl, 1,4-diazepan-1-yl,
morpholinyl- and 1,4-oxazepan-4-yl groups mentioned above in the definition of
the group R® may each additionally be substituted by one or two Ci-s-alkyt
groups,

and

wherein the above-mentioned phenyl groups are mono- or disubstituted by
groups R®, wherein
R’  denotes hydrogen, or
a group, which may be identical or different, selected from among

F, Cl, Br, |, OH, CN, C.3-alkyl, Cys-alkyl-O, CHF2, CF3, -O-CHF;

and
-Q-CF;,

and
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1213 and IR which may be identical or different,

25denot e hydrogen or Cl_3-al kyl, Rddenotes

D 308/ 19p0610, unl ess stai®d ot herwi se, PEREP2009/000805/93

above-nentioned al kyl groups nmay be straight-chain 30

or branched, 90 optionally in the formof the

tautonmers, the racemates, the enantioners, the

di astereoners and the xtures.thereof, and . .

wﬁ?% satey %W%Wﬁ%ﬁ'ﬁ%@gb srRciiioRes kY iarBrEs mavgpe straight-chain
RBy: salts thereof. 5 3. Conmpounds of formula (1)

accorgl ng' to one of claine 1 to 2 for use as

nmedi caments. 4. Corrpounds of forrmula (I) according

of cl t r treating inflammatory or
IIer(g‘?QPtﬁ?s Qs%rs%dfe% nre\rvays 10 5. Conpounds of
for mupgiid the &6C0% Q!Wﬁer{e‘) g@@@p ehayebalmsz-13t or 4-dubktituted by a
treating a d| sease sel ected from anong chronic
br onagroupR® acut e bronchitis, bronchitis caused by

bacterial or viral infection or fungi or helmnths,
ergic bronchitis, toxic bronchitis, chronic

obst rREt i ughiBr PRgYbe ider(ticaPB) difséitrdehbrisrtivaisogeraror
15al l ergic), paediatric asthma, bronchiectasijs,

al lergic of@Esn selscteg frapgaraong Qb Cizfp4-aliof @nd —O-Cq-Ce-alky!
rhinitis, chronic sinusitis, cystic fibrosis or
nucoviscidosis, al pha- 1- antitrypsin defi ci ency,

aptionhlly puthwmm)ofeheltmﬂenaarsj thicaastirtates, theegantiomers, the

S W T A W oo

Pta{b’?e aBiddaddifigh abkSthdraguced or caused by
asplration or infectious 20 pneunonitis, collagenoses

such as | upus erythematodes, system c scl eroderny,
sarcoi dosi s and Boeck's di sease. 6. Conpounds of
formula (1) according to one of clainms 1 to 2 for

2. r eatGarapbohtigapBGding @ clalmer gi ¢ condi tions in which
aut oi nmui ne reactions are involved. 25 7. Conpounds
chprageretdinihataccording to one of clains 1 to 2 for
treating a disease in the formof benign or mali gnant
tumours. 8. Pharmaceutical formul ation containing
RPonpalendtes afgroupisalectyd ﬁomamg@cht@r@&ﬂtmrommﬂ% 3-chloro-

1o 42—ﬂu0ro—phenyl, 5-chloro-2-fluoro-phenyl, 2-fluoro-3-methyl-phenyl, 2-
fluoro-5-methyl-phenyl, 4-fluoro-3-methyl-phenyl- and 3-chloro-2-methyl-

phenyi group,

R" and R® which may be identical or different,

denote hydrogen or Cq.z-alkyl,
R denotes C4.3-alkyl-O,

unless stated otherwise, the above-mentioned alkyl groups may be straight-chain

or branched,

A denotes -CH,CHo,, while the -CH,CH,- group may be substituted by 1 or 2
methyl groups,
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contai ning a conpound of forrmula (I) according to
claim1l or 2. 10. Medi canent cogpi nations which
contain, besides one or nore conpounds of fornula (1)
according to one of clainms 1 or 2, as a further
active 5 substance, one or nore conpounds sel ected
fromanong the categories of betam netics,

aél‘jﬁéidh!% IM@eofrh. of 96 thRBRIcRE Ghl Facddatdaethe enantiomers, the
PDE4-1 nhi bitors, LTD4- antagonists, EG-R-inhibitors,

dbpsierenmengandsthe, mixturesrtheraot: and aplionatixtaa phaonaselogically
and Pl 3-ki nase, |.nhi bitors double or triple

C %?P@? 83@ qqﬁéﬁ]‘g-bgéﬁs ﬁ]%%fact The present invention

rel ates to spirocyclic heterocycles of general

formula (1) 5 the tautoners, the stereoi soners, the

d-xt ur@mphends pf tarnulad) aarerdingiloranst of glaints dde &foy use as

the p Iy ically acceptable salts thereof with
[ norg%?@géﬁ%&gani c toacids, which have val uabl e

phar macol ogi cal properties, particularly an
i nhibitory effect on Iseihanal transducti on nedi ate

1 oS GRIMRPVRASS! formul, JbapsRP RGBS PHRARTS Atnerlp! treating
SHIGHFRRSTSy IS A i plpth senscs o= 1| o

l ungs and airways, and the preparation thereof. 15

5. Compounds of formula (I) according to one of claims 1 to 2 for treating a
disease selected from among chronic bronchitis, acute bronchitis, bronchitis
caused by bacterial or viral infection or fungi or helminths, allergic bronchitis,
toxic bronchitis, chronic obstructive bronchitis (COPD), asthma (intrinsic or
allergic), paediatric asthma, bronchiectasis, allergic alveolitis, allergic or non-
allergic rhinitis, chronic sinusitis, cystic fibrosis or mucoviscidosis, alpha-1-
antitrypsin deficiency, cough, puimonary emphysema, interstitial lung diseases,
alveolitis, hyperreactive airways, nasal polyps, pulmonary oedema, pneumonitis
of different origins, e.g. radiation-induced or caused by aspiration or infectious
pneumonitis, collagenoses such as lupus erythematodes, systemic sclerodermy,

sarcoidosis and Boeck’s disease.

6. Compounds of formuia (l) according to one of claims 1 to 2 for treating

inflammatory or allergic conditions in which autoimmuine reactions are involved.

7. Compounds of formula () according to one of claims 1 to 2 for treating a

disease in the form of benign or malignant tumours.

8. Pharmaceutical formulation containing a compound of formula (1)

according to one of claims 1 or 2.

9. Orally administered pharmaceutical formulation according to claim 8
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containing a compound of formuta (1) according to claim 1 or 2.

10. Medicament combinations which contain, besides one or more
compounds of formula (1) according to one of claims 1 or 2, as a further active
substance, one or more compounds selected from among the categories of
betamimetics, anticholinergics, corticosteroids, further PDE4-inhibitors, LTD4-
antagonists, EGFR-inhibitors, dopamine agonists, H1-antihistamines, PAF-

antagonists and PI3-kinase inhibitors or double or triple combinations thereof.
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Abstract

The present invention relates to spirocyclic heterocycles of general formuila (1)

R\/

L

c/N\A

the tautomers, the stereocisomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic

10 acids, which have valuabie pharmacological properties, particularly an inhibitory
effect on signal transduction mediated by tyrosine kinases, the use thereof for
the treatment of diseases, particularly tumoral diseases as well as benign
prostatic hyperplasia (BPH), diseases of the lungs and airways, and the
preparation thereof.,
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