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pharmaceutical conpositions with an anticholinergic
Taetprusém.inmﬂiahlrﬁtdt@@tmﬁewf@rbéiﬁﬁfﬁd&gstb% Bf‘éder'i?rtal formula’
1aspect, there is provided compounds of gener or mul a
-l R2~+,R~ NX H AO O1t Rai NN Ra wherein A

denotes a double-bqued;@ioup selected fromanong d a

H2 2 HH Ha an H p\HNtHZH X X denotes an anion with

a single negative chargk\ preferably an anion

sel ected fromthe group sting of chloride,

brom de, iodide, sulph

wherein X - and the groups A, RT, R2, R3 and R4 may have the meanings
given in the claims and in the specification, processes for preparing them and
their use as pharmaceutical compositions, particularly as pharmaceutical
compositions with an anticholinergic activity. ‘

Description of the invention

In & first aspect, there is provided compounds of general formula 1
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H
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‘wherein ,
A denotes a double-bonded group selected from among
Y Y
- -
H, H v . H H ) and Ca
2 T _ H o H H CH.zH
X- denotes an anion with a single negative charge, pi'efe'rably an

- anion s’elected from the group consisting of chloride, bromide,
 iodide, sulphate, phosphate, methanesulphonate, nitrate,



- maleate, acetate, citrate, funmarate, tartrate,
, oxal ate, succi nate, benzo&te and p-tol uenesul phonat e;
. Rt and R2 which may be identical or different, denote
- C -Cs-al kyl, which may optionally be substltut ed by a
group s enhatﬁtatd, daetatet titratg, dumaratentirkaien gxalate, succinate,

- C3- C6- RI d R2
t oget her %ﬁ%ﬁhd@f’w& gﬂg{ Srgleggeor—R:% aﬁg R4

whi ch may be identical or dlfferent denot e

R r?g}rz]lgibge\mglgﬁ;mg% b@??ﬁtigﬁ! or Mﬁbﬁégtg?drﬁ%iréte@PO@akml kenich
el ot oY ghToRANPS sbededdp agrem Seislfectfom the group
hal ogen, cdpfshstimahi~OFT:@ciidimll, hydrogy 62 hélsgehkenyl or
C2- C5- al rynyl group, which may optionally be nbno- or
pol ysubs |tut ed_by one or nore groups selected from
t he gr oud! @odRS tagethest denode exg;-Ceallkdens barae;

OCR C4- al kyl, phenyl and phenyl whi ch may be nono-
ngm ysubstltuted net hyl , hal ogen, hydroxy, CF3
hoadyich F@)@Y%J‘@Iﬁlﬁaiw ’ﬁmr&mmeopti onal |y be
substltut ed by one or. nore groups selected fromthe
group %]yd{itl ng of Cl-C4-al kyl, hydroxy, hal ogen,
|, phenyl and phenyl which may be
nDno- or polysubstltuted by net hyl, hal ogen, hydroxy,
CF3 or S
by @ 5- Q\Xéf;lgﬁ n%P?@{%Aaaruy‘ﬁH FR3nbS o%@%&hﬁéﬂtﬁﬁgd by
opti onal | ;onmornmnte geupsssieaies som m%@r%lp cmsmtlng of

~ hal ogen, pggdapxy? -CQlalkyl, or .
C6- C10-ary C4 alq%yl ene, whic Fr:gy optionally be
substi't ut ed at the aryl group by one or nore groups

sel ect ey C&@}élh@yl@?@é&@amhﬁﬁgmgpoﬁvhﬁhrﬁéy apkiphally be

hydroxy, hn%rq Sk po%'/:s:ilbsﬂ%d %y one or more groups selected
from the group consisting of hydroxy, halogen, CFs, -0C+-Ca-
alky!, phenyl and phenyl which may be mona- or
polysubstituted by methyl, halogen, hydroxy, CFs or methoxy,

or

Ce-C1o-aryl, which may optionally be substituted by one or more

‘ groUps selected from the group consisting of C4-Ca-alkyl,
hydroxy, halogen, CFs, -OC4-C4-alkyl, phenyl-and phenyl
‘which may be mono- or polysubstituted by methyl, halogen
hydroxy, CF3 or methoxy, or

Ce-Cio-aryl, which is substituted by a 5- or 6-membered

heteroaryl ring, which may optionally be mono- or ,
polysubstituted by methyl, halogen, hydroxy, CFs or methoxy,
or :

Ce-Cyo-aryl-C4-C4-alkyiene, which may optionally be substituted
“at the aryt group by one or more groups selected from the
group consisting of C(-Cs-alkyl, hydroxy, halogen, CFs, -OCs-



--C4-al kyl ;" phenyl and pheny{ which nay be nmono- or
pol ysubstituted by nmethyl, hal ogen, hydroxy, CF3 or
nmet hoxy, or C6-C o- aryI d - C4-al kyl ene, which is
-substituted at t roup by a 5- or 6-nenbered
hét er oaryl ~fGarrlky vﬂh%%” ﬁ‘gﬂ}' P@&nvbwmcwnasbeem Qbr-

pol ysubst i t pblygubstitoeid meg?}l eﬂimﬁro%w dFF%r éthoxy,
nmet hoxy,..or _Cb6-C o-aryl - al ky ene, nmay -

optionally BE substituted at the al kyl ene group by
one or mrre groups sel ected from the group consisting
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be nono- sPltuted by one or nore groups
sel ected fromthe group consisting of Cl-C4-alkyl
hydr oxy,
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by a 5- or ring, which may
optionally be nDno- or polysubstltuted by net hyl,
hal ogen,

ydr
Ca- o oy B PIT et TalrasBt Chapryied ssvhich ey
by one or " qontaEingmey pso oe tieet ¢rktdroatorhd eelgtdfrom the
Co. . o tbublalresif et hnabf BXer & QB Acpion
or pol ysubdpay th;@migy b@mmo or halyegbﬁ;tumdobmye OCF®Ie
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optional Iy Wgr??ﬁ’mgla?qge” gﬁﬁyl% ,||?Qn78/baﬂ§} -Q@uﬁnrafkyl or
hal ogen, hydroxy, CF3 or nethoxy,

a 5- or 6-membered saturated or unsaturated ring which may
contain one, two or three heteroatoms selected from the
group consisting of nitrogen, oxygen or sulphur and which is

~ substituted by a 5- or 6-membered heteroary! ring, which may
_ optionélly be mono- or polysubstituted by methyl, halogen,
hydroxy, CFs or methoxy, or . o

Cs-Ce-cycloalkyl, which may optionally be substituted by one or
more groups selected from the group ccnsisting-of‘CrC.r
alkyl, hydroxy, halogen, CF3, -OC4-C4-alkyl, phenyl and
phenyl which may be mono- or polysubstituted by methyl,
halogen, hydroxy, CF3 or methoxy, or

_ _C;-Ce;-cycloalkyl, which is substituted by a 5-or 6-membered
heteroaryl ring, which may optionally be mono- or
polysubstituted by methyi, halogen, hydroxy, CFs or methoxy,



Of m------ <:---- - 4 a groyp of fornula 1-511 B

wher ei n B denot es -CH2, -NH, -S or -0-, which may
optionally be nmono- or polysubstituted by one or nore
groups selected fromthe group consisting of

Cl- CG4-al kyl, hydroxy, hal ogen, . CF3 and - CCl- C4- aIkyI
or a groagyoﬂptﬁﬁnnhﬂaOcC wherein B . denotes CH or N

- whi ch may-optionally be nono: poI ystbstituted by

one or: nore groups sel-ected o
of Cl-C4-al kyl, hydroxy, halgQgen pl -
OCr-C4-al kyl, or a group of formuBa | B wherein B

d - I
denotes - Coboraibh deBh -Gl AL ol 8‘?‘&%@’% dptioREly
sel ect ed bemmmearg:mdwmjtxsht\sedbyrmgneair nbreGaroupk pelected
hyd

hydroxy, NaLRoRR +qrofip LRRRGRES T 2ol hyloxy ShaIbEUR,
-0-, R mafFepinds€Mi-Gya@lloge, hydroxy, nethyl,

hydr oxynet hyl, ethyl, -CF3, CHF2 or hal ogen, and

“which ma tiopall nmono- or pol ysubstituted by
one or n%rgég g%"@ﬁected 5 fromthe group

consi sting of Cl Ca- al kYl ,

" wherein B' denotes CH or N, which may optionally be mono-
or polysubstituted by one or more groups selected from the
-group consisting of C4-Cs-alkyl, hydroxy, halogen, CFs and -

0OCq-Cy4-alkyl, or -

a group of formula

LI
' B

wherein B denotes -CH,, -NH, -S or -O-, which may optionally
be mono- or polysubstituted by one or more groups selected
from the group consisting of C-Cy-alkyl, hydroxy, halogen,

" CF3 and -OC4-C4-alkyl, or | -

a group of formula

wherein'B' denotes -CHy, -NH, -S or -O-,

R may represent hydrogen, hydroxy, methyl, hydroxymethyl,
: ethyl -CF3, CHF> or halogen, and which may optzonal!y be
“mono-or polysubstltuted by one or more groups selected



"CF3 and -CC, -C4-al kyl, or R3 and R4 together with the
nitrogen-atomforma 5- or 6-nenbered saturated or
unsat urated heterocyclic riyg which may optionally
contain one or two nore heteroatons selected fromthe
group consisting of nitrogen, oxygen or sul phur and
which may _optionally be mpno- qor pol ysubstituted by
one or nor 308‘( 'bﬁ Fgcroué gpasisting pf Qm‘fh@'ﬁﬂr bygroxpriaalegeng
of G - C4- aCkybnliy@0pQ.-alkphlopgen, CF3, phenyl, benzyl
and - OGL-C4-al kyl, or R3 and R4 together with the

3nitrq‘gen atomforma 5- or ‘6-nenbered saturated or

R” grd &'ur dogethesmdthdbedlitragen-atpmforohaiss os Boseiibdred by

a 5- or g@;@@@ _ WG: i.ch: .
opti onalﬁ%); e Rﬁﬂ%@gf‘{%{gF’%&@Q@FJ&&E%%?P@MW
hal ogen,CanjAIRENE ordwe ere hatereatpmsosaledad filoyn the grosip
form of domgistingiof inflitRjenS BRPGE:P BRESIPALr Sha WHEIERIRY S
m xt ures_ . .of ﬁ enanti oners or di gstereomars an
opt i onal9Rjionalty ﬁ% MIamosPolysibstistedi Ry @8e offRore groups
opt i onalskjedted from thergroap cthisﬁhQW@@ﬁik?ﬁhd\}dgozéy, 't

nd hydrates
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of .a conpound of general forrmula 1 as defined above

treat ment o I'ch ant agoni 3t s
r ecept ofalpiated OF inspluratasdietpranyclic pagavhich is subsdituted by

(third aameer6-hbRiReEhBIAYANA b Bhichina) oEtrig.gm%da

of general fornula % .as ef I'ned” above
phar mac®Peay pelléfﬁm&'t"iegﬂ)lf gethilhalpgen, o, CFs or
ast hma, méMiy, vagal | y i nduced sinus bradycardia, heart
rythym di sorders, spasns in the gastrointestinal
_tract, spasns in the urinary tract and nenstrual pain.
optionaliy in the fommaefdbe individeakenantipnoetiscr difipdtercomoens] mialures
of the' S _ . C e or
.ft_h‘?mre gmﬁﬁégﬁl é@gﬁ%eé:rgl ocr)ér‘ﬁdg\"? '@gﬁl*eo?ﬁ'neomgbove
racergates; gadagtiongliy i &g fogmf dae phermaselpgically aceeptable
acid agditionablty, sdlvatesindatydeated thBregronvent i onal
exci pients and/or carriers. 5a In a fifth aspect,
there is provided internmedi ates of formula 4 R
In a second aspect, there is provided the use of a compound of general formula 1 as
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defined above for preparing a pharmaceutical composition for the treatment of
diseases in which antagonists of the M3 receptor can develop a therapeutic benefit.

In a third aspect, there is provided the use of a compound of general formula 1 as
defined above for preparing a pharmaceutical composition for the treatment of
asthma, COPD, vagally induced sinus bradycardia, heart rythym disorders, spasms
in the gastrointestiﬁal tract, spasms in the urinary tract and menstrual pain.

In a fourth aspect, there is provided pharmaceutical preparations, containing as
active substance one or more compounds of general formula 1 as defined above or
the physiologically acceptable salts thereof optionally in combination with

conventional excipients and/or carriers. .




NH AOQO R4,-N-R3 wherd@ar A denotes a

doubl e- bonded group selected fromanong H H)VKH and

HH z R denotes a nethyl or ethyl group which nay

Ioptfifthagped, thereSs! BbvidbHiRENRGIRYCHAOMARY L, hydroxy or

fluorine, or R denotes C3 C4- al kyl ene-X, where X

denotes chl oride, brom dq; nmet hanesul phonat e and

p-tol uenesul phonate; R4ydenotes G -C3-al kyl, which may

optional ly be substitut by a group selected from

t he group consisting of {h xy, fluorine or CF3, or

‘R4 denotes a phenyl gro H s substituted by

phenyl, which may optifnally| be nono- or

di substituted by nethyl’] fl u@i\]rgo hydroxy or CF3, or
h

R4 denotes a benzyl group whichfmay optionally be
substituted at the phenyl ringyby one or two,
preferably one group sel ect ggt-from® he group

consi sting of nethyl, ethyl, hydroxy, fluorine, CF3,
and phenyl, or R4 denotes a benzyl group which may

whefflhi onal |y be nonosubstituted by phenyl at the

A

net hyl ene bridge, or 5b R4 denotes a group of formula
Ca" .~ ~-denof es mmbgnd@mgmmselhbtem@h amgng

opt| onal | jmono- di sybstituted one,or nore
groups sel@&I@d from t oup COI’]SI stl n nmet hyl ,

f-l uori ne, Khikri ne, h sk y | t;hoxy,
optlonallylntheform |nd|V|duI tlomsrs

or dia t enant i oner.s
di aslt e?&eegwg?égéﬁ%}hg?pxr %ﬁ§|qr§)uP W%'%Wr?étﬁnaﬂlﬁ?e substituted by
r acematoyslopaspyl, hydroxy or fluorine, or

- denotes C3-Cy-alkylene-X, where X denotes chloride, bromide,
methanesulphonate and p-toluenesulphonate;

denotes C1-C3-8"(Yi, which may optionally be substituted by a group
selected from the group consisting of hydroxy, fluorine or CF3, or

- denotes a phenyl group which is substituted by phenyl, which may
optionally be mono- or disubstituted by methyi, fluorine, hydroxy or CFs,
or

denotes a benzyl group which may optionally be substituted at the
phenyl ring by one or two, preferably one group selected from the group
consisting of methyl, ethyl, hydroxy, fluorine, CF3, and phenyl, or

denotes a benzyl group which may optionally be monosubstituted by
phenyl at the methylene bridge, or | |



optionally in the formof the acid addition salts,
sol vates and hydrates thereof’, Preferred are
conmpounds of general formula 1 wherein A denotes a
doubl e- bonded group sel ected fromanmng HH H OXH and
R H\tH 2, X- denoteséﬁn anl on with a single negative
char ge, denales ALHPYP SR oTHMIBN sel ect ed fromthe group
consi sting of chloride, broxd esul phonat e
and p-tol uenesul phonate, p dgm de; R1 and
R2 which may be identi cal
Cl-C3-al kyl, which nmay optionall be substituted by a
group seI ect ed fromthe group consisting of

tcgget her ?Vaend&égg-i( XYI}&E ggflé/u cgrﬁt'og%gy%r m%o‘aﬁ'gdlﬁﬂbst'wted
whi ch fl!feol’ aene gmpsmelented éroamthe droupt eonsistigoafenethyl,
or Cl - GeodhkythloMhe, BroffYe qg&jk&gac(ﬁ/?& §P| ik gl tuted by

a group selected fromthé
hydroxy, fluorine, CF3 and nmethoxy, or a phenyl or

optionalphinhre forﬁlw tN@Ir@ﬁvlcﬂWé{ e@@hh@r‘%?& ¥r BRsttBSMet$!trRfkturBY of the

Sgéﬁl’a@%géf 8 fqgfr)r’%lé $ opﬁ b/;g)%qeffgr%@ %ﬁ&e racemates, and

clopdenally, in thedaimef tr@rﬁcld raeltjh@msaltphsdﬂyhteermhd)hmtes thereof,
which may be nono-, di- or trisubstituted by nethyl,
fluorine, chlorine, bromne, hydroxy, CF3 or nethoxy,

Prefefted ai‘elébﬁfbdurﬂfs OTYRRERM fogiAd Pt WREFIni S substi tuted by
a heteroaryl el ected fromthe consi sting

r
A of furdgno |%ﬂﬂ -bonded,group seigcted %PE‘ WPEdi ne and

. pyrim di ne, which rray optionally be nono- or
di subs\i t utéd by ne} hyl i fl uori ne, | or/ne bronmi ne,
' hydr oxy; =0F3 or met o and . '
' ﬁ "' H o H . H cnH '

S X denotes an anion with a single negative charge, preferably an
anion selected from the group consisting of chloride, bromide,
methanesulphonate and p-toluenesulphonate, preferably
bromide; -

R'and R? which may be identical or different, denote C4-Ca-alkyl, which
“may optionally be substituted by a group selected from the group
consisting of Ca-Cs-cycIoaikyl hydroxy, or fluorine,
S or
R' and R? together denote a C3-Cs-alkylene bridge;




a benzyl or phenylethyl grqup which may optionally be
substituted at the phenyl ring by one, two or tlhiree
groups selected fromthe group consisting of methyl,
et hyl, hydroxy, fluorine, chlorine, bromne, CF3,
met hoxy, phenyl and phenyl which may be nono-, di- or
R3 BhU RS twihiehehlap e @Httal of HierértedendiBl or i ne, |
brom ne, -hydroxy, CF3 or nethoxy, or a benzyl or _
phenyl et hyl group which is substituted at the phenyl -
~ring by-fydregemaaryl ring selected fromthe group
consi sting of furan, thiophene, pyrrole, imdazole,
pyridine and pyrim di ne, which may optionally be
mono- orCdCs @i, |wiuicbdn@}yopmma}lly be $lum&tttmted byom pgrotme
br om ne, t UMY
phenyl et htﬁé‘f’é&%%goﬁﬁmoﬁroﬁ? optlscgqu %YBW Es)':f??u(%
at- the al I@}ﬂ‘gﬁ@ Hpyege by one or two, preferably one
group selected fromthe group consisting of methyl,

ot Loky %x%%f oPRiy Gioul WhichaRay, BRAGAAR ke Substituted
e 0,
o |- et 5
u Whi ¢

of nitrogen, "oxygen or
opti onal | Pr@@mﬁ; =3, wmthoxzr, pheinyLiard phamddvlmyh oy e

more gr om@eaﬁ@?%tfﬁsﬂmtéa% Qﬁ@mpl ‘FIGBﬁhétém&lrQé
msthyl 3/ % r'oxy Ff uor| e, chlorine, bromne,
CF3, phen;’f mifien PYHroy o CFagr OX$rOfa 5- or 6-
nmember ed saturated or unsaturated ri ng whi ch may

the. or aanenh &P eBbb I GRuRTHARR Sy Rlstih el

and vvhl chring sedadied froot te gxy)ua dosisistiogrof funainpthiophene,

o Cohes, PR Iy 1&@ i PR Ach may
N A

di subst i tuhl@ﬁnb)bromﬁié?)ﬁydréiw@Fartﬁ,méiﬁo&yl &e bromi ne,
hydr oxy, CF3 or met hoxy, or

a benzyi or phenylethyl group which may optionally be
substituted at the phenyl ring by one, two or three groups
selected from the group consisting of methyl, ethyl, hydroxy,

. fluorine, chlorine, bromine, CFs, methoxy, phenyl and phenyi
- which may be mono-, di-or trisu.l:')stituted' by methyi, fluorine,
chlbrine, bromine, hydroxy, CF; or methoxy, or

‘abenzyl or phenylethyl group which is substituted at the phenyl
ring by a heteroary! ring selected from the group consisting of
furan, thiophene, pyrrole, imidazole, pyridine and pyrimidine,
which may optiona!ly be mono- or disubstituted by methyl,
fluorine, chlorine brdmine, hydroxy, CF3 or methoxy, or

a benzyl or phenylethyl group Which may optionally be
substituted at the alkylene bridge by one or two, preferably
‘one group-selected from the group consisting of methyl, ethyl,



a cycl opent'yl - or cycl ohexyl7group which may optionally
be substituted by one, two or three groups sel ected
fromthe group consisting of nethyl, ethyl, hydroxy,

phonyl "aini PR forind, SflcRRg, 6o Bindet RSBl B 2
net hyl , fIBB@n)ﬂeOF chl orine, brom ne, hydroxy,. CF3 or

nmet hoxy, -or “a cyclopentyl or cycl ohexyl group which is
substitut ed b% a heteroaryl ring selected fromthe
N

group cofsST&f Priesiberge satirated apwasaturaled rigg avhich may

i mt _dazo: Ie , CENtBINCHNEE tﬁbd)rpﬁféﬂa?ft%t%mg 'séiéctéhﬂilﬁom the
opti ona nmono: ..or gi substitute ne : -
o R TR RistD S HBEa, vy SLePhIY nis Mbih
or a gr oup‘naf{ dptionallyebs mono-, di- bBtrisubetiteted By derairesore
CHz, =
- or triLonle .Sﬁ%t%ﬁ“@bmh@‘a%oufa%%‘a’?%hs!mbeihﬂ"%a'
from the drslipxydlieriae, @l@}oﬁlﬁe rremjine, I’FEU@thEI benzyl and
chl ori ne, ,Jﬁégmxpe@r hydroxy, CF3 or nethoxy, or a group

of fornula ccc wherein B' denotes CH or N, which may
optionally be nono-, - di- or trisubstituted by one or

m)ltrﬁ ?rmjﬁsoseimmréd@amrhl@d @runsatratisel Hidg Whicd may |

chl orine or .
ot hoy, | SR s Rg o ik Hetodfims a%%c%%fmtés |
- CH2, NH ,grogp eonsisting wﬁhttnmgﬂayoxapgemmsmyhurtmdmdmh is
di- or “'s%%ﬁﬁ}tédib 4 Me%?yi%{gﬂ%l&ctgp%?ﬁ 136 bist

fromthe group cons stin
chl ori ne, 99P§IStIRG Of Ay ano%}opl@r@ BYITRiS: nabd,azo@ pyadme and :

group of "fyfimuiide, which may.optionally be mono- or disubstituted by
methyl, fluorine, chlonne bromine, hydroxy, CF3 or methoxy,
or

“a cyclopenty! or cyclohexyt group which may optionally be
substituted by one, two or three groups selected from the
“group consisting of méthy!, ethyl, hydroxy, fluorine, chlorine,
bromine, CFs, methoxy, pheny! and phenyl which may be
mono-, di-or trisubstituted by methyl, fluorine, chlorine,
~ bromine, hydroxy, CF3 or methoxy, or

a cyclopentyl or cyclohexyl group which is substituted by a ‘
“heteroaryl ring selected from the group consisting of furan,
thiophene, pyrrole, imidazole, pyridine and pyrimidine, which
may optionally be mono- or disubstituted by methyi, fluorine,
chlorine bromine, hydroxy, CF35 or methoxy, or

a group of formula



6Bb wherein B denotes -CH% -NH, -Sor -0-, R nay

represent hydrogen, hydroxy, nethyl, hydroxynethyl,

ethyl, -CF3, CHF2 orfluorine,.and which may optionally-
be nono-, di- or trlsubstltuted by one or nore groups
'selected fromthe group cops X
fluorine, chlorine, brommng idr oK gr3 or nethoxy,
‘or 9° R3-and R4 together w 'R gimi tx8gen atom form a
5- or 6-menbered saturated or unsaturated heterocycllc

ring whi chwheteiaif denpiesy Ctboriildi S eheOowhidlmeyr e -
het er oat ong twawtmnbh@mdim teéwnuteaw Gid &gmafe

e’ hode” GURE RSO ertiaun posnlstiag o G B,
sel ect ed fcrﬂmrmé,ebrgmu@ yaneilys ORdrohetiekpydr,

fluorine, chlorine, bromne, hydroxy, phenyl, CF3. or
net hoxy, or R3 and R4 together with the nitrogen. atom
form a 5agoeumpehionbaleed saturated or unsaturated '

heterocyclic ring which may gptjonall contain one or
two nore heteroatons sel ect ¢d g oup
consi sting of nitrogen, oxyden of sulphwg, which is
substituted by a heteroaryl TingBele ted fromthe
group consisting of furan, thlophbne pyrrole

i m dazol e, ridi.pe and di ne, whic
opti onal | y¥ 'E‘Aé/' h g.e'afﬂeﬁ %ng’ ticmay QH’Q?HH‘YV be mono-,
fluorine, dicbt isubstitotedhbynene bydmagromﬁﬁ‘sSseiectﬂdtﬂmmhe ;

optional | t b ndi rs
oP di"ast e)llgerbpr% c%ﬁsfsﬂﬁ é’netﬂ%g,fﬂl.ﬁ%ig Qﬁbpgr@%‘l‘ gge
di ast er eormndgomd:lﬁmnmﬁ@pky. 9m the formof the
racemates, and optionally in. the formof the

phar macol ogi cal acceptable acid addition salts, ‘
sol vat e S‘%&’WR)J %ﬁf“é‘é t hereof. Parti cuI arly preferred

are conmpounds of general faorAwl a2 in A denotes
- a doubl e- bonded group sel €4 g HHH" 0~
FI and H ~HZH X - denotes ap_ 4 h a single

negati ve charge, preferably an

wherein B denotes -CH;, -NH, -S or -O- which may optionally
be mono-, di- or trisubstituted by one or more groups selected
from the group consisting of methyl, fluorine, chlorine,
bromine, hydroxy, CF3 or methoxy, or

a group of formula

wherein B denotes -CH, -NH, -S or —O—,

R' may represent hydrogen, hydrdxy, methyl, hydroxymethyl, .
ethyl, ~-CFa, CHF, or fluorine, and which may optionally be
mono-, di- or trisubstituted by one or more gf‘oups selected -
from the group consisting of methyl, fluorine, chlonne -
bromine, hydroxy, CF3 or methoxy, or |




ani on sel ected fromthe greup consisting of chloride,
~brom de, '~ net hanesul phonat e and. p-tol uenesul phonate,
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Particularly preferred are compouhds of general formula 1 wherein

A denotes a double—bonded group selected from among
\
ﬁ :C
- H CH
X~ | denotes an anion with a single negative charge, preferably an -

anion selected from the group consisting of chloride, bromide, |
methanesulphonate and, p-toluenesulphonate, preferably
bromide;,

R'and R?  which may be identical or different, denote a methy! or ethyl
group which may optionally be substituted by cyclopropyl,
‘hydroxy or fluorine,
or .
R' and R? together denote a C3-C.-alkylene bridge;



Bl1:1-51 wherein B denotes (4 which may optionally be
nono-_or - ‘di substituted by one or nore groups selected
fromthe group consisting of nmethyl, fluorine,
£hlorine, brom ne, hydr 18/ CF3 or - methoxy
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R* denotes a benzyl group which may optionally be substituted at
the methylene bridge by one, two or three, preferably one grbup-
selected from the group consisting of methyl, ethyl, hydroxy,
fluorine, chlorine, bromine, CF3, methoxy and phenyl, or

R* denotes a group of formuia

(I
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‘ | |
wherein B' denotes CH, which may optionally be mono- or
disubstituted by one or more groups selected from the group

consisting of methyl, fluorine, chiorine, bromine, hydroxy, CFs or
methoxy,

optionally in fhe form of the ih_dividual enantiomers or diastereomers, mixtures
: of the enantiomers or diastereomers and optionally in the form of the
. racemates, and optionally in the form of the pharmacologically acceptable
~-acid addition salts, solvates and hydrates thereof.



R4 denotes-a benzyl group j ch may optionally be
‘substituted at the phenyl fing by one or two,

. preferably one group selected fromthe group
-consi sting of nethyl, et hyl, hydroxy, fluorine, CF3,

.- and phenyl, “"R4"denotes a benzyl group which may
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group selected from the group consisting of hydroxy, ﬂuonne or

CFs,
R denotes a phenyl group which may optionally be substituted by
. A : phenyl, which may optionally be mono- or disubstituted by
- ' . ~ -methyl, fluorine, hydroxy or.CF3, ar
R* ) denotes a benzyl group which may optionally be substituted at

the phenyl ring by one or two, preferably one group selected
from the group consisting of methyl ethyl hydroxy, flucrine, CF3,
" and phenyl, or ‘

R* - denotes a benzyl group which may optionally be
© . - monosubstituted at the methylene bridge by phenyl, or

o R4 -~ denotes a group of formula




Al so of particular inportangg according to the

i nvention are those of the “abovenenti oned conpounds
of formula 1 wherein R3 denotes. hydrogen or nethyl,
optionally in the formof the individual enantiomers

e - or diastereoners, mXxtureg-o o_ehawf i omers or
-~ diastereoners and optional : of the
- - racemates;~and optionally Muthepfornaof the

phar macol ogi cal |y acceptabl e acf?d addition salts,
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arol y groups- use
hygrat ervvl se stated, are branched and unbranched
al kyl groups having | to 5 carbon atons. Exanples

Aléonﬁérﬂcd;&:ar}y preferred according o the invention are those of the

abovementioned compounds of formula 1 wherein R' and R? have the same

meaning and denote methyl, optionally in the form of the individual

enantiomers or diastereomers, mixtures of the enantiomers or diastereomers

and optionally in the form of the racemates, and optionally in the form of the

- pharmacologically acceptable acsd addition saits, soIvates and hydrates
thereof. ' ‘

Also of particular importance according to the invention are those of the

. abovementioned compounds of formula 1, wherein R® denotes hydrogen or
‘methyl, optionally in the form of the individual enantiomers or diastereomers,
mixtures of the enantiomers or diastereomers and optionally in the form of
the racemates, and optionally in the form of the pharmacologically acceptable
acid addition salts, solvates and hydrates thereof. |

~ Also of particular importance are ali the compounds of generat formula 1
‘wh__erein_ the group R* denotes biphenyl, benZhydryl, fluorenylor



met hyl , ethyl, propyl or butyl. The groups nethyl,

et hyl, propyl -or butyl may optionally also be °

referred to by the abbreviations Me, Et, Prop or Bu.
se stated, the definitions propyl and
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The alkyl groups used, unless otherwise stated are branched and

unbranched alkyl groups having 1 to 5 carbon atoms. Examples include:

.methyl' ethyl, propy! or butyl. The groups methyl, ethyl, propyl or butyl may

optionally also be referred to by the abbrewat:ons Me, Et, Prop or Bu. Unless

-otherwise stated, the definitions propyl and butyl also include all possible

isomeric forms of the groups in question. Thus, for example, propyl includes

- n-propyl and iso-propyl, butyl includes iso-butyl, sec. butyl and tert.-butyl, etc.

‘The alkylene groups used, uniess otherwise stated, are branched and
unbranched double-bonded alky! bridges with 1 to 5 carbon atoms. Examples o
" include: methylene ethylene, n—propy!ene or n—butylene S




The termaryl denotes an argmatic ring systemwth 6
to 10 carbon atons. Preferred aryl groups are phenyl
or naphthyl. By 5-or 6-nmenbered heteroaryl rings are
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aryl alkylene groups 1 nclude benzy pheny et
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t hi ophene, pyrrole, imdazole, pyridine, piperidine,
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Prefdhfed My Broyrs BB LB L eyt mportant

" according to the invention. ' '

By 5-or 6-membered heteroaryl rings are meant, within the scope of the
present invention, aromatic fing systems which contain one or two
heteroatoms selected from the group consisting of oxygen, nitrogen and
sulphur and may optionally be substituted as defined hereinbefore. Examples
include furan, thiophene, pyrrole, pyrazole, imidazole, pyridine, pyrimidine,
friazine, oxazole, isoxazole, thiazole, isothiazole, oxadiazole and pyrazolidine, '
while the heterocycle may be substituted as specified in the definitions.

- Particularly preferred 5- or 6-membered heterocyclic rings within the scope of
the present invention are furan, thiophene, pyrrole, imidazéle, pyridine‘énd o
pyrimidine, while furan and thiophene are particularly important.
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Exanpl es. of-"cycl oal kyl gr_our; with 3 - 6 carbon atons
i ncl ude for exanple “cycl optropy cycl obutyl, - =
cycl opentyl or cycl ohexyl Exarrpl es of 5-, 6- or
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conmpounds according to the invention may in some cases

. be e are anal ogous| t met hods fromthe
Exapls G oSl S i ot P DAomS el AT Example
cydidpropyl eycsbatyt cyeldpedtydbr syslbhesilsi ng conpounds of

formula 1 wherein R3 denotes hydrogen. R2 R R4--N
=camf? \+ R X 3R~~~ AOHAOTroAO

-Examples of 5-, 6- or 7-membered saturated or unsaturated heterocyclic rings
which may be formed by the groups R® and R* together with the nitrogen
Jinclude: pyrrole, pyrroline, pyrrolidine, 2-methyipyrrolidine, 3-
methylpyrrolidine, piperidine, piperazine, N-methylpiperazine, N-
ethylpiperazine, N-(n-propyl}-piperazine, N-benzylpiperazine, mor_phdline,
thiomorpholine, imidazole, imidazoline, imidazolidine, pyrazole, pyrazoline,
pyra_‘zoﬁdine, preferably morpholine, N-benzylpiperazine, piperazine, and
piperidine, while the abovementioned heterocycles may be substituted as in’

“ the definitions. Particularly preferred rings in this context are: pyrrole,
piperidine, piperazine, N-methylpiperazine, N-benzylpiperazine, morpholine,

* imidazole, imidazolirie, imidazolidine, pyrazole, pyrazoline, pyrazolidine,

preferably morpholine, N-benzylpiperazine, piperazine and piperidine, while

' t_he abovementioned heterocycles may be substituted as in the definitions.



~ whegein

0 RAINH R4IN H 2 4(R3=H) 1(RS=H) Diagram1: These
conmpounds may be obtained starting fromthe al cohols

~of formula 2 by reacting with the isocyanates of

Bygsharhrmacdlogitlyl sseeptibié esidadditsibaits dredhBantfoPeRample

) L T R A A AT
 hydmigdidat ydrosulpbate, hydfophmsphateg hpdroatatianesulshdnate,

R R e R

- hygrotainate, hyzrepxalates équsmcinaten hgdipbeoroaterand hydro-p-

td@éﬁéd%h&faté,%%%oaﬂ%éélrﬁg@foﬁﬁ%ﬂ&%p@}fﬁ%@%e,

pr. ef er abl arried n an ap C orga
hwppﬁeapag%ﬁwrefwa@tﬁ and hydrepetbianesulpbpaates ol vent
sel ected, for exanple, fromthe group consisting of
itride hydr of uran and .di oxane ref er abl
78S btk Greogldibg R, iyPhlh R, 6 sBitbeasds e Bieaer
analogoasly ta thaoethodoknown d&oer thia priatargrds explained hereinafter.

. Dk Tﬁ?l!ﬁ%ﬁat@ﬁ@%%@tgﬁéof ggﬁﬁe:é’%g@ g(%nggur‘?{l%émnnu[a 1

actign mxture an

ddenatep hydiRgeny are carried out using

conventional methods. Conpounds of forrmula 4 wherein

R3 denotes hydrogen are partly known from the prior

art. In connection with this reference is nmade to the

pubRf cations WO 17 97/34892, Aberle et al. R\*R' -
t rahedr o "tBFEFS 42 §2001) 1975-1977) as wel.l as

‘ ski at alg (Bull. . Chim Frr2<é> 43,

conpounds of f wher ei n R3 doe

rése hydrogen nmay b I ned as shown |
Dﬁagra . NRRL RL RA+R X -XAOAq%\Ot O\fo
RAIN) | RA NRERRAINsSs 4 (R3 H 4 D agram 2: For, N
this, a conpound of fornula 4R\7\ﬁgﬂei n R3 denotes R

hydrogen, is reacted wth the conpound 5 in a
suitabl e organic sol vent ind(Rietresence of a strddg*=H

Diagram 1;
These compounds may be obtained starting from the alcohols of formula 2 by

reacting with the isocyanates of formula 3. The isocyanates of formula 3 are
known in the prior art or may be prepared using methods of synthesis known
from the prior art. If desired, the isocyanates of formula 3 may be generated in
situ using methods known from the prior art and used in the reaction without
any further isolation. The compounds of formula 2 are also known in the prior
art. The reaction of the compounds 2 with the isocyanates 3 is preferably
carried out in an aprotic organic soivent, particularly preferably ih. an aprotic
polar solvent selected, for example, from the group consisting of acetonitrile,

 tetrahydrofuran and dioxane, preferably acetonitrile, at temperatures from 0-

100°C, preferably at about 10-50°C , most preferably at ambient temperature

~ (about 23°C). The working up of the reaction mixture and the purification of
- the intermediate product 4 are carried out using conventional methods.

Compounds of formula 4 wherein R? denotes hydrogen are partiy known from
the prior art. In connection with this reference is made to the publications WO



.basé.”ln cdhbound 5 R3 may hBve the above neanings. L
- ‘denotes a leaving group, preferably a | eaving group
. selected fromchlorine, brom ne, iodine, nesylate,

aMB4890 Abdrinatesle ;{detﬁhéﬂﬁirﬂé’tlerkw (0b¢) 1@%2@9?17);% Well as

TR 0 SR L L

‘pot assi um are preferred. Suitable sol vents are

‘ We%&ﬁ@?g%% Epa 1 (A{p%'f'élﬂ 3@({@ @J'Tﬁr??]&%%t hydrogen may be

Obéa!naﬂﬁ@rsmwraw Dmﬂmméactl on mixture is reacted for
0.5 to 4 days, preferably 1 to 2 days at anbient
tgnper at ure, opt?_trjally al so at el evat ed ten;g;rature

e working up Bfthe reag®ion nixture and X"

rification of t§1e prodbigt 4 are carried out
%@Qg onal met hods. The ounds of Rfoxnul a
bt al according ta,Di afff a or DDagram 2,
Aconver® nto the targeph compsindg, of fornulaasl by o
reacti ng\l wth the conpounds R2- wherein R2 and X
may hgv e above neanings. Thjsi._synthesising step 4, .N. 5
may al so. be carried out anal odd usl}j" to the exanpl es Bf R
symnd resi 1) di scl osed in WO 92/16528. In the event tpat
Rl and R2 together form an-alkylene bridge, there is
no need to add the reagent R2-X, as will be apparent
ne skilled in the art. In this case the
Diraftys. s of fornmula 4 have a suitably substituted
Fer i araompegnaef farmuladevhereroRt depatas hydrogent isgeacted
wiiR eye Eﬁﬁffdﬁﬁgcb med bﬁl’kéﬂlé’ E‘J?ga"’lfﬁd‘fI SBN@ EﬁQ Wé’s%rﬁ% of a strong .

for I nt ranD

ar e par e
b%%?at R SPTIRGUEH £¥?§ W%@e q@ve@e@aﬁgéel- geaptesralpaving
- grbupgpesfedably hdedvibg grop @éi@ct@aqmmbﬁfo@heg@rmaé iodme

mEQYE, Tndte, Geleh eyl DRI Ao 4 e B¥etion,
alkalemeataldysidiestars poéfefaiyrubed 4sRashis HThashy@ifiiesRdi S9ditRs,
‘htﬁ‘lum and potassium are preferred. Suitable solvents are preferably selected
from dimethylformamide, dimethylacetamide, methylene chloride and
tetrahydrofuran. The reaction mixture is reacted for 0.5 to 4 days, preferably 1
to 2 days at ambient temperature, optionally also at elevated temperature.
The working up of the reaction mixture and purification of the product 4 are
carried out by conventional methods.

The compounds of formula 4 obtained according to Diagram 1 or Diagram 2
may be converted into the target compounds of formuta 1 by reacting with the
compounds R2-X, wherein R2 and X may have the above meanings. This
synthesising step may also be carried out analogously to the examples of

- synthesis disclosed in WO 92/16528. In the event that R1 and R2 together
form an alkylene bridge, there is no need to add the reagent R2-X , as will be
apparent to anyone skilied in the art. In this case the compounds of formula 4
‘have a suitably substituted group R? (-Cs-Cs-alkylene-X) corresponding to the
abovementioned definitions and the compounds of formula 1 are prepared by
intramolecular quatemnisation of the amine.



S vvher'ei n A denotes a doubl e- btnded ar oup sel ected from
. * ~ anong Rl denotes C -C5-al kyl, which may optionally be
substituted by a HHHO Hand HCH2 H; group

A@b&ﬁb@cbddrﬁf@mf[ﬁagfawﬂ Wiﬁ!éhéﬂ%t@fprﬁm@bﬁyéhéi%i ofhula -

no ene- X, “wherel n
- i b ippratos. Ascoriaay. nomicles aspeghbe present
ipverdicnaefstesito trenietarhieiiates of fortiula 4t e, mal eat e,

. acetate, citrate, fumarate, tartrate, oxal ate, .
succi nate, benzoate and P; t ol uenesul phonate; R3 and R4
whi ch may be identical gR different, denote hydrogen,
or G -C5-al kyl, which Nay optionally be nono- or
pol ysubstituted by on r nmore groups selected from
the group consisting of oxy, hal ogen, CF3 and
-OCl- C4-al kyl, or a C2- | or C2-C5-al kynyl
group, which may optionally nono- or
pol ysubstituted by one or no® ups selected from
t he group consisting of hydroxy, haI ogen, CF3,

-0C1l-C4- al kyl, phenyl and phe whi ch may be nono--
or 19 pol ysubstltut ed by et yI Rahal ogen, hydroxy,
CF3 or nmethoxy, or C6-Cto- a_JeyI whi ch may optionally
be substituted by one or nor groups selected from
wheeeigr oup consi sting of C -C4-al kyl, hydroxy,

, hal ogen, i ch
e oo 6?3 %ﬁ?&ﬂﬂ%ﬁ'@@%&@%’e@@ Poiirondn
- Kydroxy, cesngtes t‘& Ay Lo lebr@moam%aﬂym gubstituted by a
substltutéd by/a 5- or 6- nbered hetehoaryf ring,
whi ch rrayﬁ)frgeonal 'y 0- Or g gpolys t,f ut ed by
et hyl Ny dHox 3 or nmethay,ooH
C6-Ci o-aryl -G - C4- al kyl ene, whi ch may optiorally be
gotug seletted from the group consisting of C3-Ce-cycloalkyl or hydroxy, or

:R1 denotes -Cg—Cs-alkylenefx, wherein X denotes chloride,
bromide, iodide, sulphate, phosphate, methanesulphonate,
nitrate, maleate, acetate, citrate, fumarate, tartrate, oxalate,
succinate, benzoate and p-toluenesulphonate;

R®and R*  which may be identical or different, denote

hydrogen, or

C4-Cs-alkyl, which may optionally be mono- or polysubstituted by
one or more groups selected from the group consisting of
hydroxy, halogen, CF3 and -QC;-Cs-alkyl, or

a C-Cs-alkenyl or C»-Cs-alkynyl group, which may optionally be
mono-~ or polysubstituted by one or more groups selected
~from the group consisting of hydroxy, halogen, CFs, -0C4-Cs-
alkyl, phenyl and phenyl which may be mono- or



at the aryl group by one or Wore groups selected from

t he group consi sting of ¢ -C4-al kyl, hydroxy,
hal ogen, -OCl- C4-al kyl, phenyl and phenyl which

ﬂ%r giy”"”Ogo%ubwhwbﬁFﬂgtw:eﬁal%eﬂw%xy, TG Rethoxy,
. 6-Cio- eryl OF, - c4-al kyl ene, which is substituted at - =
“the aryl "group by a 5- or 6-nenbered heteroaryl ring,

or net hoxy,

ot ot "GP, 15 EBon Sl AbBHFREHIS 6 Brmore

. C6- Clo- ar yI gmupecseémwm thehgrobiproapsising of &, 4G,-hlky!,

substi tut edp tﬁbx?%l@bﬁ'e@ﬁ @"COL@ Qﬂégl?ﬁﬁeﬂ\gléﬂyﬁhenyl

groups sel ec

G - C4-al kyl Wi dPay erﬁanegerrpolmstittw bwethkwhamn
phenyl, or ﬁydﬁmprcﬁaapﬂngmﬁ@ spturated or unsaturated
ring whi ch may contain one, 'two or three heteroatons
sel ected fromthe group consisting of nitrogen,

oxygen orCeGhphog, whkthwhisuhstitumd Pk Sooab et enddo-

or pol ysub S selected
fromthe gf%é&%f‘%a?ﬂ Qn/r}ﬁcr?baén?é@gngwg r?fxy,

hal ogen, . CARlysHhstiu tEd lﬁ@'ﬂngihyhrﬁmloge@Rhgzdmadyk@Fa oome2fioxy,
a 5- or 6-rgnbered saturated or unsaturated ring which

may contain one, two or three heteroatons sel ected
fromthe group consisting of nitrogen, oxygen or

sul phur argdcwna@h01sc4-am?lehet Whesh iy p8 oné’!ly be substituted

8- monber ed SRRt by Spe e B grﬁa%ashc?ei%m%

CF3 or net igyeyp consieBagef Cy-43.ezikidy hydroky ciaiogen, CFs, -OCy-

opti onal | b t
sel ect ed fyr%?na'?ﬂﬁ’%’éﬂ o et SRS SBRYPST
hydr oxy, h&chgbrst y@m.thmhalog?n; hysirony, Canqr methoxy,

phenyl whi @h may be mono- or pol ysubstituted by
nmet hyl , hal ogen, hydroxy, CF3 or nethoxy, or

Ce-Cio-aryl-C+-Cs-alkylene, which is substituted at the aryl group
by a 5- or 6-membered heteroaryl ring, which may optionally
be mono- or polysubstituted by methyl, halogen, hydroxy, CFs
or methoxy, or

- Ce-Cio-aryl-C+-Cy-alkylene, which may optionally be substitu_ted'
at the alkylene group by one or more groups selected from
the group cons;stlng of C4-Cy4-alkyl, hydroxy, haiogen CFs,
-OC1-C4-alkyl and phenyl, or

a 5- or 6-membered saturated or unsaturated ring which may
contain one, two or three heteroatoms selected from the
group consisting of nitrogen, oxygen or sulphur and which
may optionally be mono- or polysubstituted by one or more
groups selected from the group consisting of C4-Cs-alky!
hydroxy, halogen, CFs, phenyl, benzyl and -OC4-Cs-alkyl, or




C3- Ce- cycl oallkyl , whichis §l9bst|tut ed by a 5-

6-nenbered ~ heteroaryl ring, which nay optlonally”be"- S

nono-. or pol ysubstituted by nethyl, hal ogen, hydroxy,

| \%thr g:r nmé@dweno 6-rfemiSereti Gafurtfed & lﬁﬂ&af?ur‘atéd hng which may '. o
. opt i onal | y BQ{%HB% gﬁ%%@t@rqupg@ W%ﬁ%?%% m e" S

% r1 og:gs Isc;l thcmb ctbms)shrtgm‘ ritrogen, acyges tor 8gipbilir and which is |
a

or a gr ou)pln oF.%[or rru %% Baﬁgpgmﬁ':ée@ﬁgtgg%gl rﬁg Syha{p may

whi ch may oppti@m%ﬂwl@e menme nopolysulpsiitytedisyt ety dalggen,

one or Nor eRgRRMRSCE b?ﬁ{e%’? the group consisting
of Cl-C4-al kgl Eygrgxy ha)%eFn CF3 and

C -C4-al kyl, or a group of forrmula 21 wherein B
denotes - clglzza-cywubarkﬁ \thchQnay vpliehaliye susttratblny orfecor

- bsti t
AT K AT,
h%/d; OX?/TI’,I I gaalkgbhydrc(ﬁyShalngenCKst,G(D{aI-tRyJalkerphengrm
of . for
R may reprRe er‘ﬁf'%‘{]yg{‘gggqfé‘%gr ox&@%g%ﬁuﬁeﬁ B metiyl,

hydr oxymet hiyalogeay ydroxy, €, orapethoxy, el ogen, and
whi ch may optionally be nono- or polysubstituted by
one or rou | ecte fromthe group consistin
of G- CA- é;—ﬁ%rcyCMy :clﬁge, gtét@ﬁrtuteépbyg%ﬁdgrs membere
- OG- C4- al Kydteraryl ring, which may optionally be mono- or
polysubstituted by methyl, halogen, hydroxy, CF; or methoxy,
or

a group of formula

I

wherein B denotes -CH,, -NH, -S or -O-, which may optionally
be mono- or polysubstituted by one or more groups selected
from the group consisting of C4-Cg-alkyl, hydroxy, halogen,
CFz and -OC-C4-alkyl, or

N e
Bl
|

wherein B' denotes CH or N, which may optionally be mono-
or polysubstituted by one or more groups selected from the
group consisting of C4-C4-alkyl, hydroxy, halogen, CF3 and
-C1 C4—alkyl or

a group of formula

a group of formula



*

R3 and R4 together vvlth the 21 trogen atomforma 5-.0r
6- menbered saturated or unsaturated heterocyclic ring
whi ch may optionally contain one or two nore

het er oatons sel ected -from the _CORsisting of .. .. .

nitrogen,-oxygenAon;suLphurjn optional ly -
be nmono- or- pol'ysubstitut-ed loy on L &2_gr oups
sel ected” fromthe group consi stingBbf Ci-C4-al kyl

USO8, ORGSR BB A O my gy

at om f or m aP8-meRo-rRalyhstituted byramesor morwgmpurmla:ded

gehgaggsr/ggl fromeg%agmuﬁftoh&sﬁ mﬁ%tf'@%%g%‘g v yﬂéiggen,
mono- or poEy ﬁ?’rﬁ!’t hyl, hal ogen, hydroxy,

CF3 or methoxy optl onal ly in the formof the

i ndi vi dua r di astereoners, m xtures of

t he enant}‘agingzﬁgbtf&%ﬁ z%tereoners and optionally in the
formof the racenates, and optgonfally in the form of
hydr at es

the acid addition salts sol vat es>and
thereof, with the proviso t enotes C=C H

H R denotes nethyl and R3 ) pgen, R4
cannot denote phenyl, pentaf | tdorophen 2-chl oro- 4-

cyol openty Vee] PR gﬁ%m“?h%&- pryphenyt o

R H O Rl Benay espriesentydingen Adydiexy trasthiyl; dydgsymethyl,
ethyl, -CFs, CHF: or halogen, and which may optionally be
mono- or polysubstituted by one or more groups selected
from the group consisting of C4-Cs-alkyl, hydroxy, halogen
CF3 and -0C4-Cs-alkyl, or

R3 and R* together with the nitrogen atom form a 5- or 6-membered
saturated or unsaturated heterocyclic ring which may optionally
contain one or two more heteroatoms selected from the group
consisting of nitrogen, oxygen or sulphur and which may
optionally be mono- or polysubstituted by one or more groups
selected from the group consisting of C4-C4-alkyl hydroxy,
halogen, CF3, phenyl, benzyl and -OC4-Cs-alkyl, or

R®and R*  together with the nitrogen atom form a 5- or. 6-membered
saturated or unsaturated heterocyclic ring which is substituted by
a 5- or 6-membered heteroaryl ring, which may optionally be
mono- or polysubstituted by methyi, halogen, hydroxy, CF; or
methoxy,

optionally in the form of the individual enantiomers or diastereomers, mixtures
of the enantiomers or diastereomers and optionally in the form of the
racemates, and optionally in the form of the acid addition salts, solvates and
hydrates thereof, wit_h the proviso that if



'-R43_".¢:'an:‘not; denot e ‘phenyl .- Preferred are internediates
- of general formula 4 wherein A denotes a doubl e- bonded

group selected fromanong HHI HH and HCHH z R

denot'es. Cl- C3-al kyl, which may optionally be

. ‘substityted by a.group sel ected fromthe .group
‘consi st Fﬁh "%ksf_:ycl oal kyl,

g -of .. hydroxy or fluori ne,

or Rl denotes C3-C4-Al kyl ene-X, wherein X may

represent chlori@sC brom de, nethanesul phonate or
p-t ol uenesul phondt el R3 and R4 which nay be identi cal

or-diffepent, denote ’‘hydrogen, or O -C5-al kyl, which
| et

may opt Monal | y 94680 hleBd by a group selected
from t hR%gr oup depbistydregeh, hydroxy, fluorine, CF3
h

may opt Fonal 1 yanet e Benvlp Rladlbias vt B -

groups sel ect etfiffucoometre/l-phenpl, Jedmmoss-meghoiyphenilydr,

et hyl , hydroxy i.pe, chlorine, bromne, CF3,
nmet hoxy, phe_nyFy&bg%tkgnyl whi ch may be nono-, di- or

aind withdbeirraviea gt ifret hyl , f1 uorine, chl ori ne,

brom nep hydr og¥noteg3 or nethoxy, or a phenyl "or
napht hyl . gr oup ich,is substituted by a heteroaryl
ring sel ected frgmtfe group consi sting of furan,

t hi ophene, pyrr i m dazol e, pyridine and

pyri m di ne, whith G}ray'il optionally be nono- or

di substijuted by methyl. fluorine, chlorine bromnine,
hydr oxyR' CF3 ofenalesdsthyban® a benzyl or phenyl et hyl

group vkt ch naaembgwa}dgérpe substituted at the
phenyl d%i ng by oneo,ﬁ three groups selected from

WO, Of
the grdup consf&¥] é}eaf’t%'f'mﬂ et hyl, hydroxy,

Preferred are intermediates of general formula 4 wherein

A denotes a double-bonded group selected from among
VN
, and ;
H H H o H H ChH
R! denotes C4-Cz-alkyl, which may optionally be substituted by a
group selected from the group consisting of C3-Cs-cycloalkyl,
hydroxy or fluorine, or '
R denotes C3-C4-alkylene-X, wherein X may répresent chloride,

bromide, methanesulphonate or p-toluenesulphonate;

R®and R* which may be identical or different denote

. _hydrogen, or

C1-Cs-alkyl, which may optionally be substituted by a group
selected from the group consisting of hydroxy, fluorine, CFs
and methoxy, or



"benzyl and nethoxy, or a

~...oftuoerine;-chlorine, bromne, 2CF3, net hoxy, phenyl and

* " 'phenyl - which may be nono-, di- or trisubstituted by

-~ methyl, fluorine,- chlorine, bromne, hydroxy, CF3 or
..methoxy, or a benzyl or phenylethyl group which is

S substituted. the phepyl ring by a heteroaryl rin
SR ol B OB Sl Yo Lt
thi'ophene;  fbyroms, dwoiantd@sojreuppyeledisafrardhe group

i mdi ne, 6 L I no=_or .
G Substi ¢t SR HadnARY BB e iR blasiene.
hydr oxy, CF¥reming:uxmetorxya phenylandpherty aicit imaly be
group whi ch igNo-08k P B UpktikRed thﬁ%hfrluﬂﬁ&iﬁé hi¥ine
al kyl ene bridge,. by one or two, pfererably one group
sel ect'ed‘fr&’ﬁgmﬂ'@- LYERXYe Gheios Mataowr ofet hyl , et hyl ,
hydr oxy, fluorine, chlorine, bromne, CF3, nethoxy and

h I, - 6- d sat
Cnsat ur at ST, LARRHPREG oL F St by hetpeary
het er oat ons ripglsetzated frouwhergroug congistagnef ﬁtrahnﬂ,ghm‘plhlene,
trogen, o : - [ -gay optiona

be. mono- ., dPYee. AhicRebB Blndhd Al vl mide RlhgEy 2
sel ected. fr BRlIeRRIyROmMENEo AL tisubstuted byemieghy, fatdripe,
24 hydr oxychrblriherbr&ﬁsne?Mgfdngcg?#g dlfioxyop: phenyl,

ered’sat ur at ed
or unsaturated ring which may contain one, two or

e, e oo et oot ooyt 7
itr ) u . i i

substit utg eds%li&%&%gta&i%%P gmﬂir W&q%ye?'é%&w& 9rBrRe; graups
group cons$getted fodm tive grupt torsisiieget pathyblethyl, hydroxy,
i m dazol e, gl RAIARE b, ?Eg:raefg@&ﬁkﬁyr and phenyl

optional |y be nono- or i substitl _ .
fl uorine, ~ cMhishirRay bedneie:, dhya trisupstitgied by methilofiyorine,

or a cycl op@ﬂbﬁﬂxe,%romﬂg@mﬂy, QOR3P rdthe Ry, Y
e

optionally be substitut by "one, two or three groups
selected fromthe '
a benzyl or phenylethyl group which is substituted at the pheny!

ring by a heteroaryl ring selected from the group consisting of
furan, thiophene, pyrrole, imidazole, pyridine and pyrimidine,
which may optionally be mono- or disubstituted by methyl,
fluorine, chlorine bromine, hydroxy, CF3; or methoxy, or

a benzyl or phenylethyl group which may optionally be
substituted at the alkylene bridge by one or two, preferably
one group selected from the group consisting of methy|, ethyl,
hydroxy, fluorine, chlorine, bromine, CF3, methoxy and
phenyl, or

a 5- or 6- membered saturated or unsaturated ring which may
contain one, two or three heteroatoms selected from the
group consisting of nitrogen, oxygen or sulphur and which
may optionally be mono-, di- or trisubstituted by one or more
groups selected from the group consisting of methyl, ethyl,



~ s.group consi st i ng of nethyP4 ethyl, hydroxy,
fluorine, chlorine , bromne, CF3, nethoxy, phenyl
and phenyl which may be nono-, di- or trisubstituted

by methyl, hydexyBuoriti, ehlofifie, bldksiAeNEF s, HER9K benSfidand
- -or met hoxyupberh%( Céﬂ opentyl or cycl ohexyl group which.

i s substit é heteroaryl ring selected fromthe
group consi sting of furan, thiophene, pyrrole,

i m dazol eg %Wr'(ﬁdth@ﬁ\b%?gd Qéftr g'd?%ngﬂﬁ.lrgﬁgtrﬂ@which may

optional l'y no- or dISU rtute
fluorine, €oNigin enre, tiwarﬁrﬁl@reemﬂjema;om@lsslaﬂedwﬁomy

or a group QlfonQEdﬁéisQinE of‘ﬁﬂ?d n”oEyS&"i‘B %d whiigh is

-Sor - opt i ona

tri subst it u%@@%wna@ %&eﬁgﬁq@y ﬂ%ﬁ%‘e?édécﬁ‘?@dhe QFQ}Fﬁ

tb he group cmrﬁmm faﬁamﬁilbghené Ipwrdmamdazbw Ipyeidine and
rom ne, X oup,. 0

formla 25 Wé%@ecﬁ% 8{1@%& oggloéﬁll%fae,q\o%  iisiptituted by

opti onal | y methyhrfiuorinedehloone bramimnes hi/dnokgdC By oo methwxy,

nmore groupsgsel ected fromthe group consisting of

net hyl, fluorine, chlorine, brom ne, hydroxy, CF3 or
met hoxy, or a group of forrmula B wherein B denotes

- Ci_lzbr - L\I llr-‘fl cuéig éntypon r@%eﬂ%?buﬁg:?ﬂg@ﬁﬂgéu}yo t%deng{b%

from t he grsdﬁ)ﬁtt Mﬁé&ﬂn gg’B‘? o ﬁ?lg,m‘?ﬁ%?éi from ?he

chl ori ne, hyroopmensisfiny okmetiGiethyl, h@ﬁi’woyyﬂu@ine, Zhlorine,

group of T q5aHiRe ¥, methoxy, phenyl and phenyl which may be
mono-, di- or trisubstituted by methyl, fluorine, chlorine,
bromine, hydroxy, CFs or methoxy, or

a cyclopentyl or cyclohexyl group which is substituted by a
heteroaryl ring selected from the group consisting of furan,
thiophene, pyrrole, imidazole, pyridine and pyrimidine, which
may optionally be mono- or disubstituted by methyl, fluorine,
chlorine bromine, hydroxy, CF3 or methoxy, or

LT
B

wherein B denotes -CHa, -NH, -S or -O-, which may optionally
be mono-, di- or trisubstituted by one or more groups selected
from the group consisting of methyl, fluorine, chlorine,
bromine, hydroxy, CFs or methoxy, or

a group of formula

~a group of formula



- wherein B denotes -CH2, -NH?3-S or -0-, R may
represent hydrogen, hydroxy, nethyl, hydroxynethyl,
ethyl, -CF3, CHF2 or fluorine, and whi ch may

-.optionally be nono-, di- or.ts ~ubStI atgd by one or-

~..nore groups selected fromt
met hyl ; fluorine, chlorine, §
nethoxy, or R3 and R4 toget her MAth t he nltrogen atom
forma 5- or 6-nenbered. saturated or unsaturated
het er ocycl i C
Lo ror S heF Bl B BbAGAEH PN, Al thay AR BBndo-
consi sti ng 9 OhtrisubgtintedRy goa asmerel graups seldctad fcom the
may opti ongidup damsrynng-of nvétmpfnuéWﬁé \RidrineUbRitniRg, One

or nore gr cted t he group conélstlng of
met hyl , 3aﬁfﬂ§y SrMREOXYpPhni ne, hydroxy, phenyl,
- CF3 or nethoxy, or 26 R3 and R4 together with the
ni trogen or 6-nmenbered saturated or
'unsaturaﬁggﬁﬂgferocygg'c ring which nay optionally
contain one or two nore heteggatg e¢ted fromthe
group consisting of nitroggr sul phur,
which is substituted by a he Y g sel ected
fromthe group consisting of furan; thiophene,
pyrrol e, inwhkes B depptastiGle,, aNH, pSrdrnqulmch wiaychiptionaily

may option I
fluort ne, %éhﬁ*“gf‘sne'mﬂé’fom%bﬁ‘tﬁ*é?%a’ o BEarbls BRAS sgjected

opt i onal | y fiam thegraipreastsisting ¢fmethwdaormamrﬂ¢rmw s

or di ast er epamirfe, WU €F; RiméBxgnanti omers or

di astereoners and optional 'y in the formof the

racemates, and optionally in the formof the acid

addi ti on asgrioup,of§odnwadhes and hydrates thereof, with

the proviso that if A denotes C= H H Rl denotes

met hyl and R3 denotes hydrogeR;

wherein B denotes -CH,, -NH, -S or -O-,

R' may represent hydrogen, hydroxy, methyl, hydroxymethyi,
ethyl, -CFs, CHF; or fluorine, and which may optionally be
mono-, di- or trisubstituted by one or more groups selected
“from the group consisting of methyl, fluorine, chlorine,
bromine, hydroxy, CF3 or methoxy, or

‘R®and R* together with the nitrogen atom form a 5- or 6-membered
saturated or unsaturated heterocyclic ring which may optionally
~ contain one or two more heteroatoms selected from the group
consisting of nitrogen, oxygen or sulphur and which may
optionally be mono-, di- or frisubstituted by one or more groups
‘selected from the group consisting of methyl, fluorine, chiorine,
bromine, hydroxy, phenyl, CF3 or methoxy, or



R4 cannot represent phenyl ,
2-chloro-4-trifl uoronethyl - phenyl R
3- chl or o- 4- met hoxyphenyl or cycl opentyl and with the .

R R® U iothdr NS0 ool o %esﬂ%ﬁnmaf.@aﬂedand

‘R3 .denot es rogen nnot. represent

Par t i cul apRlrsledraitineatupied hateracyaicalias whichy@Ryagtionally

formul a 4cmhteireone oAtW@ﬁiﬁr@ﬁeQer@@tﬂ?h@s@l@B@@@r&hQH@ oup
selected from %/ted by

denot es ac%?‘ﬁtﬂg 8’?”‘399?5‘ @fy&?ﬂ %UJH#‘%‘@/#B% 8H§§
be subst atheterdaby ringcdedguted jrom thedgrouy consibting of furan,

Or 21 oS AR By AP which
" p-tol uenems'ﬁypmiwala&y bagn@mrehsut;sditwgébyanethyl fluorine,
G -C3-al k&ff"n!ong@ p%romwhgaﬁdxgn@y:l brﬁ?eth ,st ituted by a

group sel ecte e group consisting of hydroxy, .
fluorine or CF3; R4 denotes Ci-C3-al kyl, which may

optibmallyahlthie ke obsiei |ht;likfiaii|ab¥né\’ltlcﬁﬁéﬂsmr%ﬁésﬂéiﬁei‘ﬁnérﬁ;omlxtures
conslt s ro Or |
o1 SRR RSB Sl IXOL X s LAHSER S, B SR ©F

raqeinsates,uared optionaiyrie the farmoof the efot adhdii;iorm saltgrsmietes and
sisting of furyl, thienyl,
hgﬁj ?é%ﬁ’%ré ﬁghqﬁe%ﬁ&}fgo ttrr*tjla)(t/mfbe rmgo- di - yor d
tri subsf\l t.ut eddﬁl90t|$§t hyl, fluorine, chlorine, bronine,
hydr oxy, CF3 ory me t}oxy, or R4 denotes a benzyl group
whi ch nmay optiormaddqy be substituted at the phenyl
ring by one, twiHomMthree, preferably one group

R! denotes methyl and
R® denotes hydrogen,
R* cannot represent phenyl, 2-chloro-4-trifluoromethyl-

phenyl, 3-chloro-4-methoxyphenyl or cyclopentyl;

and with the proviso that

if A denotes
H o H
R’ denotes methyl and
R® denotes hydrogen,
R* cannot represent phenyl.

Particularly preferred are intermediates of general formula 4 wherein

A denotes a double—bonded group selected from among
\
C:C .
H H CH,H
R! denotes a methyl or ethyl group which may optionally be

substituted by cyclopropyl, hydroxy or fluorine, or



S sel ect ed. fromthe group COﬂQWStI ng of- rret hyl ;. et-hyl,
hydroxy, fluorine, chlorine, brom ne, CF3, nethoxy,
furyl, thienyl and phenyl, or R4 denotes a benzyl
‘group whi.ch may opt| onal |y be substituted at.. the-
pet hyl ene brldgG é one; -~ two-or ‘three, preferably one -
cp

Rroup  seflenetes GrGmalvieng-Suwherie Xonas gepesaet dyipride,

ethyl, hygfd??ﬁ)ﬂe n'feltWésnuE)hdﬁélté’bf ﬁﬁolu@h@%lﬁﬁonﬁﬁ?’
met hoxy and phenyl, denotes a group of formnula I

I~ B I wherein B' denotes CH, which may optionally
RBe nono- denotdi $ibirdgeriivr0;-0y-atiyg, whichonay gpiormsily be

sel ect ed

Fhuor | ne, SURTEHLY §frt ey Mo Jb onsistng.gf
. 28 opti oria?drpxyrﬂudmefarr%s)f t he i ndi vi dual

enantioners or di astereoners, m xt ures of the

?nantl oners or diastereoners and optional

orm of t#Rhotesarfes-alkyl, adtchhmaysmtionglly hetwbsh%hte?ﬁi by a
the acid @@@EtswbtééWMt b%n@l&ﬂng*@rﬁyaﬁcﬁ@ fluorlnl_? or

t her eof , t he proviso if A denotes
or HHO 3% denotes met hyI and R3 denot es
hydrogen, R4 cannot represent phenyl. Al so of

RE o i & KsiieS rHerd] Greb BLEneh S Sctim IR stiutea by
sel ect ed dneaf avmmgeferably onetgreup Heha%d#r@mztha group
consisting of furyl, thienyl, phenyl and phenyl which may be
mono-, di- or trisubstituted by methyl, fluorine, chlorine, bromine,
hydroxy, CFs or methoxy, or

R* denotes a benzyl group which may optionally be substituted at
the phenyl ring by one, two or three, preferably one group
selected from the group consisting of methyl, ethyl, hydroxy,

-fluorine, chlorine, bromine, CF3, methoxy, furyi, thienyl and
phenyl, or

R* denotes a benzyl group which may optionally be substituted at
the methylene bridge by one, two or three, preferably one group
selected from the group consisting of methy!, ethyl, hydroxy,
fluorine, chiorine, bromine, CF3, methoxy and phenyl, or

R* denotes a group of formula

e
Bl
I

“wherein B' denotes CH, which may optionally be mono- or
disubstituted by one or more groups selected from the group
consisting of methyl, fluorine, chlorine, bromine, hydroxy, CFs or
methoxy,



'R WhICh nay be i dentical or28different, denotes a
met hyl. or ethyl group which may optionally be
substituted by cycl opropyl, hydroxy or fluorine,

@;3 Q%%e%m%f H&Mbﬁﬁkﬁj&?ﬁenéﬁﬁérﬁe% @I‘erﬁléét%rediﬁér%r hﬁ%ﬁures :
€d

nmet-han sul haonate an t ol uenesu honate

E ERahtiemeyRPL @ﬁ%?o*@ff%én%PP naljyHn dine fry 910 the
repRimates] hyd bptuoﬁailgahlthgtf@% BYire ahi® daditiehealte kdivaes and
the e?se&'ne@ﬁ nsi S b 'P'gt:‘jlj;oxy’ fluorine or CF3; R4
YURE Ol g OYNﬁ?& y optionally be

substit At ed bydenomsoup sel ected fromthe group
consi sting of hydroxy, fluorine or CF3, or R4 denotes

a phenyl . group [ may optiiongl ly be substituted by
phenyl, which pt i%nal | no- or disubstituted
by nethyl fl i'ne, hyditbxynorHCF3, or R4 denotes a

benzyl %qoup whi ch may optionally be substituted at
the phelyl ring by 8RBOWS MRyl gh@ferably one group
sel ect eR329 [ - HeAsIdsidesga consi sting of

met hyl , gt hyl , hydrox¥ fluori ne )g and phenyl, or
R4 denoBes a benzyl ca %%‘d RIiSeR Hﬁ?n ptionally be

nonosubstituted by phenyl at the nethylene bridge, or

- A%él d%ﬁqé%ﬁﬁa?m@ér%gp%r%; F frgé%eﬁegof &Qﬁér%'l fbr ul%j&r\%g%m
Aone or nod@n@heﬁlﬁagowﬁmlé@dfgﬂ@m ﬁﬁ@c@dfﬂpm OPRY St | ng
of nethyl, Q‘I uoyl ne, chiorin brom ne, droxy, CF3
or C net hog_gy:;coptl onal | the form of
i ndi vi dual l@na#ti orrer g, Br ter@Bﬁers es' of
the enantioners or diast e@eorrers and optl olrAl4 y in the

rformof t h§ d;hﬁﬂ%ﬁ%%t Eﬁ?ﬂtl@éﬁ%{ Bﬁfére’i‘?tal:l!ahofeg 4 fRtyP oLyl

t he acid additio
group which may optionally be substituted by cyclopropyl, hydroxy or fluorine,

or

R! denotes C3-Cs-alkylene-X, where X denotes chloride, bromide,
methanesulphonate and p-toluenesulphonate;

R® denotes hydrogen or C-Cs-alkyl, which may optionally be
substituted by a group selected from the group consisting of
hydroxy, fluorine or CF3;

R* denotes Cy-Cs-alkyl, which may optionally be substituted by a
group selected from the group consisting of hydroxy, fluorine or
CF3, or

R denotes a phenyl group which may optionally be substituted by

phenyl, which may optionally be mono- or disubstituted by
. methyl, fluorine, hydroxy or CF3, or
R* denotes a benzyl group which may optionally be substituted at

the phenyl ring by one or two, preferably one group selected



- hydrates thereof, with the gPoviso that if A denotes /
CCor HOH R denotes nethyl and R3 denotes
hydrogen, R4 cannot represent phenyl. O exceptional
--i npor t-anefroarkergtong cbAsikhity bhiREHYI sth@ Rydroxy, fluorine, CFa,
- internmedates, of eneral formula 4 whereirn A denotes
‘a - doubl .‘e;ﬁﬂﬁgg'gnﬁlrgﬁp selected fromanong _HH, HH
and HH 0°CHZ R denotes nethyl; R3 denotes hydrogen

par nethyl i fl uorenyl
Rgr bi pheng?'ﬁeﬁﬁg%ﬂ?él‘%i Q%Og’{gﬁg%igpln?g)?é&#ﬂg@grem of the
i ndi vi duamomaugeﬁtéw@déomhmsd@t theooethyignenbidge, @5 of
the enantioners or diastereoners and optionally in the
fior m of tae racemat es, .and optionally in the form of
Rihe acid deRptes &oreupof forgdigat es and” hydrat es
thereof. By acid addition meant salts
selected fromthe group co
hydr ochl ori de, hydrobrom d& s ,
~hydrosul phate, hydrophosphate, B
hydr omet hanesul phonat e, hydronit rlat e, hydronal eat e,
hydr oacet ~hd i AT _
hydr ot ar t\?g?fglll_p g%(gggﬁfa}?’ewnl}éﬂy ﬁ%@@gﬁaﬁgp ee ’mono or
hydr obenz@&@@iﬁuédtﬁym@ Br Ner@ errsnsl Ssitrstied Hom the group
pref erabl %nﬁ&%ﬁ%%&hygﬁwﬁb{@,@%% Bfomine, hydroxy, CF3 or
hydr osul phat,e, Rydrophosphate, hydrof umarate - and
hydr omret H8R phonate. The present invention al so
optaraliedn thee fom ofthe Mdividaabdmrgionivrs ondihstereomers, mixtures

of FerbIliang® laidlbbirg o o bRRRL I{alidf BT "
ragemates engeoptionally instheafoemtdi éhe aeidaeaddition salts, solvates and
hydrates thereof, with the proviso that if

A denotes
N/ ‘ : :
C—=C or
H H H o H
R! denotes methyl and
R® denotes hydrogen,
R* cannot represent phenyl.

‘Of exceptional importance according to the invention are intermediates of
general formula 4 wherein

A denotes a double-bonded group selected from among
W -
HHAE - y"y s 2 H™ GiH
R denotes methyl;

R® “denotes hydrogen or methyl;

R* denotes biphenyl, benzhydryl, fluorenyl or biphenylmethyl,



invention still further. However, they are to be
regarded as only exanples of - the procedure, as
further illustration of the invention, w thout

. ogﬁﬁéllﬁh'tﬂg f&rﬂfo ﬁpﬂid?%”eﬂ@i&ﬁn?@@‘Hlasftgr;ébrn‘n%i@dmlxtures

@nazmm@a% BRARsERRTRTRTHPBRONAY Hheo |
rabd}hbteé and opfieRgyah the RhRNoRthe! /] aad_mbﬁ sath @JI\(eﬂeQ%ﬁd
hnaré_% g nyI [ socyanat e are placed in.

ydiates inareete. solution of 3.619 g (0. 026 rml)
tropenol in 5 m acetonitrile is added dropwi se, then
tir .
B3 i ABh sefls 2B el SR sERLE TR Sidhp goffisting of
theckydroehlogde, hydrbbmdebb!dﬂemactﬂ tvtisoiphetene and
h hosgt ﬁ‘ﬁeoﬁ%hiétﬁéﬁéﬁ;wﬁ)rﬁdté ﬁgzo?drﬁfrat%ﬂ%wfﬁrﬁéﬂeﬁi@t e

and evapor at ed ryness

hydoegRies. hydsegjisats, hyProTemasase, avrisiayats, hygrooxalate,

" hydreasésihatel Péﬁbb%nibﬁt%f a%ﬁﬁdk@éﬂeﬁﬂlpﬂ'ﬁ)nbt eferably

. nioaRReaR. Ay droBREHRe. RrEBebh

Zwy@ ?plsgh 5 aéngrofum Arate

am&bydmmethbaemlphohateed in 70 m acetonitrile and
left to stand for 3 days at anbient tenperature in a
seal ed container and in the dark. The mxture is

The ppesent duention aw taiaiesdsitirigse Plthef ahevementioned

mférh{éoﬁ“é*eglb‘f féhhulg 9'14e bﬁalddrﬁgtthé’ '&oﬁigb&hdé P farRiaR0! /
diethyl ether. Yiéeld crystals (= 29% of

theory); nelting point: 244-245 C. Exanple 2: scopine
The phamplesydfoymiiaasy desaibuebsiowdrvéi udleatBrihe fredat

’”V%étgﬁ%ﬁﬁl @thg]l-loﬁg\%r' e ybérgqg be re}f;a u%rdj 35”8}1@ examples of
the procedure, as further illustration of the invention, without restricting the
invention to the object described below by way of example.



.2.5 g (0.013 nol) 2-bi phenyl3ii socyanate are placed in:

-7 m acetonitrile, a solution of 0.99 g (0.013 nol) -
scopine in 7 m acetonitrile is added dropwi se at g

iction the

) ~—evapc Q@gn and the

ween d|mhloronethane and "

(S dried over sodlun1sulphate

MBter The organlc phase
and evaporated to dryne
i n di chl oronet hane, prec
ethereal HCl, then dissolved In water and washed with
di ethyl ether. The aqueous p e is nade basic using

10% sodi um car bonat e sol utkQpnand .extracted with

di chl oronet hane. Then the
precipitated. Yield: 1.57
mel ting point: 154-155 C. 2. 2.

by the addition of

_' SLUZFE%RQB%IQ &bﬁ%g@inudglseéké‘ IaneHrin ]I@Ef/gﬁz{&lﬁﬁt@x@ﬂnle a
SCIBHIRG PEAE 0 69088 ol repeiapiyR ambRRatoRMR & Pikdd dropwise,

then ﬂh@:ﬁfof 2 Fours a¢ ‘meﬁierﬂ\t@tmpémt@@ fmefifo&m&ﬁﬂs concentrated

di ssolv in nm. _aceto Llle d 20
oekapyAlie e TeaRiR i fiskinuSs baMear hiorapihane and
watssr bixe obganic pake lis driedroder sadiumi saiphate andtevsiporated to
d@rﬂg Left to stand 6 days at anbient tenperature in a
_eaFe’d container in the dark. The solution is
Yieldipof & xallomdsh-arangesall (P85 %rafdaeed is carried out by
recrystalli satl on from et hanol Yield: 1.33 g (= 75%
. : Exanpl e 3:
RN BIREER roah % et hobr oni de

I BB\gF(U\BO:BmoINr@moi Mlpﬂ@ymlylcarbanmt@and 1.709 g (0.009 mol)

5(?’63@%@1% bf’c& i'd‘régﬁ%tb baac%%rﬁ P%gntqoélgir: 4 'uﬁj?O?nlsac%tonitnle
anfl lsfidiovatand forahdagsat a m‘é.tqnge@turﬁ in@ sgaled container and
nttﬁé R A thare E%bﬂﬁﬁeWaanQO‘lﬁe Fedifud lﬁumda)uon is

Qdi,.um hydri de and stirred for
ot b i recystallipation g oo Stsmons Atnd elgar ViRiTde38 o
wh:t@c@@t@ld (€ 29pIos theaing); hudtingepasint: @44M2501I | S

- Example 2: scop:ne biphen-2-yicarbamate methobromide

Me +Me
N

Br -~

0. .0

(X N“'
2.1.: scopine biphen-2¥y1carbamate -hydrochloride
2.5 g (0.013 mol) 2-biphenyl-isocyanate are placed in 7 ml acetonitrile, a

solution of 0.99 g (0.013 mol) scopine in 7 mi acetonitrile is added dropwise at
ambient temperature. After 3 hours' reaction the solution is concentrated by




stirred for 24 hours at anbidnt tenperature. The. B
suspensi on obtained is evaporated to dryness and
di stri buted between dichl oronet hane and water. The

: eQéﬁ@fdt@nFéTﬁﬁ@le' réshﬂ%éh@éts%ﬂﬁie%bﬁbeéﬂ ?fi{&ﬂlo%rb@nt%&%téﬁd

I) aC| al acet| C-ac s
- j[he Grganic B 7€ 15y %lﬂltﬂnéu@man@\eapb@m@djto -
drmahsyﬂ'he%sﬁbe ig d%bdlUéd ||r$ dihfcrehétshrie) precipitated by the

oS Bl RCAAAT oL JRen BRELRs it Shd eBhg iy

ethesl he @gpB8oygs pha@é@srhadla daisio) using |10%1906ﬁam1¢arbéﬂ£tel 94

Bl R P 04 B

Prscipitated.- Yield: -1nef ly(-—-@ %Uﬁﬁhe@yﬂtydemoglpmmtd%ﬁ—méﬁ €ee
base is prepared by conbining with 10% sodi um

a_r bonate sol ut 0 and subsequentl extracting wth
RH R DIDNER-4 -yICaroginatledaeearesias ssolved in 50 ni

| Fameﬂoﬁsﬁ; gr(OJOEM&ﬁdI) éﬁoﬁhedjlﬁl’ﬁ'érﬂEWrB%@l/%t@Hﬂdr@@mﬁmé @rée free
bidle (5 sRefer iy g St 0% HREh Eicatbosite saliigRengh,

suihsaauently extraaljrg with nethyplend d:dnricm Mﬁer ldrylmgl evd:ambgaésmm

Lﬂﬁf‘?%tr%rlbgfﬁ?égf %%Va?orét@&@% Rﬁ}eig Ivbé rggﬁﬂﬂ %:eeg?ﬁ rile

ang, 20 gelrdighl arqmgf@an@ncqmbwedwtmam (w 012 mal) of appros. 50%
méfhylé%rﬁfdet SN in A0S iRE BAH M tozgﬁ é%gdé;y at'-:é?ﬁﬂ?é'nﬁb

tefijoerftlE TopsRakd contiiner ?{fge%k Tenaeltion fs evanpiatecko
drgnésg Rurifzhfiomis gardieg rmemwmfietu?staummn@t@eﬂf%mg Ilgced
ViRt .83 goEo T of thedy ) dneliBhiait 2 65280060 Gropw se.

+'. The soI ution is stlrred for 24 hours at anbi ent

| Sca?béé‘ﬁu'aie‘?n‘ m‘ eis

suspen3| on N Br ~

3.1.: scopine biphen-2-yl-methyl-carbamate hydrochloride

2.5 g (0.007 mol) tropenol biphenyl-2-ylcarbamate are dissolved at ambient
temperature in 40 ml of tetrahydrofuran, combined with 0.45 g (0.011 mol)
-sodium hydride and stirred for 0.5 hours at ambient temperature. Then 1.06 g
- (0.007 mol) methyl iodide are added dropwise and the reaction mixture is
stirred for 24 hours at ambient temperature. The suspension obtained is
evaporated to dryness and distributed between dichloromethane and water.
The organic phase is washed with water mixed with acetic acid (2 drops of
glacial acetic acid to 100 ml of water), dried over magnesium sulphate and
evaporated to dryness. The residue is dissolved in dichloromethane,




i s cool ed and t he p__r-_"e_i;i_ pl tatsis suction filtered.
Yield: 2.28 g (= 55%of theory); nelting point:
140-142 C. 4.2.: tropenol benzhydryl -carbanmate

ﬁ@&igﬁ%re;l}s{i’rg%%g%rgal(n@cpﬁd Féé%g%@@@@ folp isopropanol / diethyl

ben amat e are di.Ss

| et onitrile and 30 i dichl-oronet hane, 1.789 g (0.009

)h»ﬂelmﬁqgééﬁs@%wg@@.i n

mxture is.left to ...

Y78IH) 00 0 9% B iR
acetonitrile are added and
stand for 4 days in a seal ed container at anbient

3t 2npeopihebiphelh2-ysolathyietarbamats mmtﬁk!itlﬁratrﬁde ?y

' t L es e r ryst | Se rom .
FRSARD 2 (P Ryl iomn e bipleph b2 bty 2Rt hydrochioride
theefreehgspds prepared- iyidombining with 10% -sodium carbonat@4olution

. - 9-v| -car o

AR seqenly SRRIIng YN miéth Afnd el ey FAERiGidue is cissolved

in 26 pelRsietanitrie gpd 8-l dichiksemgthane andsombinedosith A9 g

(Q0DBYRSIPBpErak: BOYC IR Dramflcs 8108 fladdloril] The solution

.a]cgtonl r(# e, %I’SOJ ution of 11253 g éo. 009 nol é

s iPgdasting for4 davsipe srrlediqoptaiger ifdoe dapt slanbienkt

temnperetire; HtmﬂtTwetsm\mntti@ distitiéd offashdep recﬁfbe‘ldcmess@tg. tb hi s

re. . 0 xture |s_cancentrate

PLOTRSIH Wicrrdd Sul 68 Fécrgttallisifioh FottaCdBifle, ™ o

YisldhD.08 gmée Hafte ofitheong), eneltimhpoint: 228°c22M e is dri ed
over magnesi um sul phate and evaporated to dryness. The

- residue is dissolved in dichloronmethane, precipitated
xampie 4; benzhydrdrcasbame KONGRS of ved i n

oyl ether. The solid

wat er, conbined with 10%

tracted wth

esi um sul phat e,

and re ry%tallised from
(°\,¢1— % of theory); nmelting
NH

wat er and washed wi t hMen
obtained is dissolved i
sodi um car bonate solutio
di chl or onet hane, dried
evaporated to dryness
acetonitrile. Yield: 0.3%7

poi nt: 143-144 C.

4.1.: fropenol benzhydryl-carbamate

2.5 g (0.012 mol) diphenylmethylisocyanate are placed in 7 ml acetonitrile, a
solution of 1.67 g (0.012 mol) tropenol in 5 ml acetonitrile is added dropwise.
The solution is stirred for 24 hours at ambient temperature, after 10 minutes a
white precipitate is formed. After the end of the reaction time the suspension
is cooled and the precipitate is suction filtered. Yield: 2.28 g (= 55% of
theory), melting point: 140°-142° C.

4.2.: tropenol benzhydryl-carbamate methobromide

1.2 g (0.003 mol) tropenol benzhydryl-carbamate are dissolved in 40 mi
acetonitrile and 30 ml dichloromethane, 1.789 g (0.009 mol) approx. 50%
methyl bromide solution in acetonitrile are added and the mixture is left to
stand for 4 days in a sealed container at ambient temperature. The solution is
concentrated by evaporation and the residue recrystallised from acetonitrile.
Yield: 0.76 g (= 57% of theory); melting point: 243°-244° C.




e B2 tropenol  9H fl uor en- 9-3§I - car bamat e net hobr om de
ro.32.g (0.001 nol) tropenol 9H fl uoren-9-yl
-carbamate are dissolved in 30 mMl acetonitrile and 50
- dichloronet hane, and 0.596 g (0.003 nmol) of approx.

U BolasR ko SREHIS-O0cArBaReR MRtHdHrbfidy € added.

QN 'S T , t ai ner
- for 4 days at anbient tenperature, then evaporated
down to the residue aff8.i.¥rystaldised from
acetonitrile. Yield: 0. 86 g (= 36% of theory);
melting point: 226-227 C. Exanpl e 6: tropenol
bi phen- 2-yl net hyl - car ba thobr omi de Me\+ Me Br -
H GONH \ I i 6.1.: tropenpl
bi phen- 2-yl met hyl - car bangte, 67 g (0. 02 nol )
2- phenyl benzyl am ne are plagedyyn 250 nl saturated
sodi um bi carbonate sol uti
di chl oronmet hane. At 0 C 52. 914, (0.10 nol) 20%
phosgene-tol uene solution a added under the surface
' of the dichloronethane. The m xture is vigorously
. 5343 | @H-fgor garb@hmtewo phases are separat ed,

. . ‘. '. . d
1?32%2‘%2?2ﬁ'@?ﬁ@ﬁ%’?@%ﬁ%%ﬁéﬁé R I
acgtopitdleonisofution frla2%3 90PN tiesenok ingheharetopitrilegs
addedd@rRipWisé bt bfbidrd taMpesatdrs) IMers Stirdd fRIr SUPIurs at this
1RSS! ﬁll["‘taa]bﬁ%l S ftormsld Iti IS Sttl rrig for 12thours at

aitire: iR Lrartiondnidyle is capesiittaled by svaperatigh in vacuo
arid Histnided betivedre diabidrem e!tlhaxw):_anda?mm Ahedrganidppaes $s
el ey Srte il hd Syt HiTe R 1B higue i
digeelped &1 dighierprnethana, inceeipitated by be asdition afeataerpahhi@,
thgﬂ_d?%ﬁﬂ\.ﬁ%dim Wwateh wgﬁ?sﬁféa With @ibth@%%}{ 9R8!soiid %&gnﬁ is
diafétﬂ?eql ﬁ'gw %?%g%n%qw@%gh%]gggihm cl‘,aerl)ohate'so?utgon, %;dracted
with dlobleramgtinand) ydrietleover medgnesiurh sbiphaitel enapdrated Go dffhess
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Yield: 0.32 g (= 10% of theory); melting point: 143°-144° C.

5.2.: tropenol SH-fluoren-9-yl —carbamate methobromide

0.32 g (0.001 mol) tropenol 9H-fluoren-9-yl -carbamate are dissolved in 30 ml
acetonitrile and 50 ml dichloromethane, and 0.596 g (0.003 mol) of approx.
50% methyl bromide solution in acetonitrile are added. The solution is leftto
stand in a sealed container for 4 days at ambient temperature, then
evaporated down to the residue and recrystallised from acetonitrile.

Yield: 0.16 g (= 36% of theory); melting point: 226°-227° C. |




m. -acetonitrile and combined with 2.27 g (0.024 nol)
50% net hyl brom de solution. The solution is left to
stand for 4 days in a sealed container in the dark at
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sodi um bi carbonate sol ytjon a¥d 250 i
di chl oronet hane. At 0 ( .9Im (0.10 nol) 20%
phosgene-t ol uene sol uti added under the surface
of the dichloronethane. It's ¢ stirred vigorously for
30 m nutes. The two phases are separated, the organic
phase is dried over sodi um sul phate and evaporated to

+ e.dr\treessol mene&vmwl&a#bamate/ed in 20 m
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drops of glacial acetic acid to 100 mi of water) and 10 % sodium carbonate
solution. The organic phase is dried and evaporated to dryness. Yield: 2.85 g
(= 41% of theory).

6.2.: tropenol biphen-2-yimethyi-carbamate methobromide

2.8 g (0.008 mol) tropenol biphehyl-2—ylmethyi—carbamate are dissolved in 10
m! acetonitrile and combined with 2.27 g (0.024 mol) 50% methyl bromide
solution. The solution is left to stand for 4 days in a sealed container in the
dark at ambient temperature. The solvent is concentrated by evaporation and
the foamy residue is triturated with acetone until crystallisation is complete,
Yield: 2,78 g (= 78% of theory); melting point180°C-181°C (decomp.).




solution. The solution is le¥t to stand for 4 days in
a sealed container in the dark at anbient
tenperature. The solvent is concentrated by
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resulting organic phase is dried over sodium sulphate and evaporated to
dryness. Yield: 2.85 g (= 33% of theory) '

- 7.2.: scopine biphen-2-yvimethyl-carbamate methobromide

1.2 g (0.003 mol) scopine biphenyl-2-ylmethyl-carbamate are dissolved in 5
m| acetonitrile and combined with 1.709 g (0.009 mol) 50% methyl bromide

" solution. The solution is left to stand for 4 days in a sealed container in the
dark at ambient temperature. The solvent is concentrated by evaporation and

the foamy residue is triturated with acetone until crystallisation is complete.
Yield: 1.04 g (= 76% of theory); melting point175°C-176°C.



-added dropvvi se to a solutior’™of 2.5 g .
bi phenyl - 2-isocyanate in acetonitrile. The solution
was stirred overnight at anbient tenperat ure di | ut ed

i@tﬁr %'xe t[W'!t acetic acid (2 | gracrar = ..
' M OT of water). The organic phase was

~.dried over magnesi umM§uT/f5'ﬁate fedtered and

“concentrated by rotary e\ poration. The yellow oil
obt ai ned was di ssol ved i hl or onet hane, converted
into the hydrochlorid Hdditi on of etherea

HCl and recrystallised fron1 cetonitrilel/ether.
Yield: 0.35g white crystals (7% of theory). 38
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CHO (Chi nese hanster ovary) cells which
8.2.: 9-methyl-9-aza-tricyclo[3.3.1.0*2.4*Inon-7-yi biphen-2-ylcarbamate
"hydrochloride ‘
2.16 g 9-methyl-9-aza-tricyciof3.3.1.0*2.4*Inonan-7-ol in acetonitrile were
added dropwise to a solution of 2.5 g biphenyl-2-isocyanate in acetonitrile.
The solution was stirred ovemight at ambient temperature, diiuted with 200 mi
dichloromethane and washed with water and water mixed with acetic acid (2
~drops of glacial acetic acid to 100 ml of water). The organic phase was dried
over magnesium sulphate, filtered and concentrated by rotary evaporation.
The yellow oil obtained was dissolved in dichloromethane, converted into the
hydrochloride by the addition of ethereal HCI and recrystallised from
acetonitrilefether. Yield: 0.35g white crystals (= 7% of theory).
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110) through Whatman G-/ C filters. The filters were
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- were calculated using inplicit equations which were
derived directly fromthe mass-action law, with the

Chaa@lald or the 1 receptor 2 ligand reaction (SysFit
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specific radioactivity of 3071 GBa/mmol (83 Ci/mmol). All the other reagents
~ were obtained from Serva of Heidelberg and Merck of Darmstadit.

Cell membranes;
We used cell membranes from CHO (Chinese hamster ovary) cells which
were fransfected with the corresponding genes of the human muscarinic |

- receptor subtypes hm1 to hm5 (BONNER). The ceil membranes of the
- desired subtype were thawed, resuspended by hand with a glass

homogeniser and diluted with HEPES buffer to a final concentration of 2-30
mg of protein/mi.

‘Receptor binding studies:

The binding assay was carried out in a final volume of 200 ul and consisted of
50 pl of unlabelled substance in various concentrations, 50 pi of radioligand
{3H-N-methylscopolamine 2 nmol/L (3H-NMS), 100 pl of membrane |
preparation in TRIS buffer (50 mmol/L TRIS, 10 mmol/L MgClz, 100 mmoIIL
NaCl, adjusted with 1 mol/L. NaOH to pH 7.4). '



. Trends Pharmacol . Sci. 10, Sdppl.: 11-15 (1989);
SCHI TTKOWBKI K Paranreter estimation in systenms of
nonl i near equations Nuner Math. 68: 129-142 (1994).
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a?hé haracterl sed. by .their range.of uses in the
rapeutic field. Particul ar menti on should be made

- The nrﬁ@%r@tlapmaa:mubatedffor 1 \hioiue lat anbient depperadgreon 96-well
gt idted (BRERHER, écﬂyﬁtgﬁ‘edé“hﬁf@e%o s Bidhplabl v be

used har maceut activity as

MEASHERBENh NG le%ubatm%a%@ed% Py THREHRY IUélfth% Sketsan Stk
Hafveaté ! PEFRHr U WitateRe GP/ fiNsrsPThe®N&rsywere
se
Sﬁ%ﬂ%

wERERNI s IR ”Bfeéaﬂsf"ﬁg 1t e e WétadpBa ragfeired

“inkm Gcmbllairc&atnalae(ﬁn:tssehﬁtrﬂ):rﬂdmtof stEmtillatiofdinaidal e, addes]
REFRoB8pA% B ea{(n\%dg;wn@m BBTBNGAS Ve e

(éihera eutica !ﬁé
forth ey They may al so be used to

shakan @ﬂdmt‘@t ¢
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inhibitors and corticosteroids as well as
ug&aghgatlons of active substances thereof. Exanples of
tics which may be used according to the
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Trbﬁam#rﬁarﬁqdcepls&%qwnd& 2B S CHIPTROWSHI K
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Particular mention should be made of those applications for which the

~ compounds of formula 1 according to the invention may preferably be used on
the basis of their pharmaceutical activity as anticholinergics. These are for
example the treatment of asthma or COPD (chronic obstructive pulmonary
disease). The compounds of general formula 1 may also be used to treat
vagally induced sinus bradycardia and to treat heart rhythm disorders.
Generally, the compounds according to the invention may also be used
therapeutically to treat spasms, for example, in the gastrointestinal tract .
They may also be used to treat spasms in the urinary tract and also to freat
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andl mptibnallyothe pHiarmacologically acceptable acid addition salts, the
solvates and/or the hydrates thereof. Most preferably, the betamimetics used
as active substances in conjunction with the compounds of formula 1
according to the invention are selected from among fenoterol, formoterol,
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1,4-benzoxazin-8-yl}-2-[3-(4-N,N-dimethylaminophenyl)-2-methy-2-
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" the racemates, the enantiomets, the diastereoners and
. optionally the pharmacol ogically acceptable acid

addition salts thereof, and the hydrates thereof.
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For administering the compounds of formula 1 for the treatment of asthma or
COPD it is particularly preferred according to the invention to use

'preparations or pharmaceutical formulations which are suitable for inhalation.

inhalable preparations include inhalable powders, propellant-containing
metering aerosols or propellant-free inhalable solutions Within the scope of

- the present invention, the term propellant-free inhalable solutions also

includes concentrates or sterile inhalable solutions ready for use. The
formulations which may be used within the scope of the present invention are
described in more detail in the next part of the specification



-~ hi'ghly dispersed silicic acid and silicates), sugars
"(e.g. cane sugar, lactose and glucose), emulsifiers
(e.g. lignin, spent sulphite |iquors, nethylcellul ose,

mmhla@rwgtmggw; \guicltagﬁ%;o bé d?gg)acgﬁg:hﬂzglhﬂh@%ﬁéﬂ% fay
|
| 0@%165, SRS PAY 'L% OWR §F 'rb?‘ém"isi'é’? ‘H% SFW%PEYWQ@Q'CETY

Em:beptalnﬁ?xaaplenta n, in addition to the carriers
speci fied, additives such as sodiumcitrate, calcium

carbonate and dical cium phosphate together with
Ifthei anliye substansaall aretpsesentds asixtues with physiologicaily

AREBHRIADEXCIPRhAL théiibhlhg ﬁﬁ*ﬁbﬂo ar I aﬁﬁ%tébi'éeexclplents may

Lubr i cant S such as ma nesi
bedigas nrprRatethess inng %bﬁamai% apeorgiistorte fnvsation:
mdreosdcahhiides (6.4 glb@os?ea@&ar@birﬁlﬁ@?mcﬁ:héﬂeﬁ(éJQSlabﬁ)%e

e o RS R T A
paly@kmhaiﬁ (eogesbrbitalj miaenitsl, xiHitol) ashiisniesd. esoidhugn chieride,
. cBRRA Bl o Mo of Blege X BALT PRefIA Thotid: &
dlﬁ@@éh@“@ﬁﬁ ale ypad, whiledae aﬁe@ﬁéaqiesqmagm@e@ta preferred,
, péﬁrc'iﬁlléarﬂf gGﬂﬁgt\’\%&rd;t%hs;l@élﬁ |;ﬁl{!gt|§ ?&h?u of lﬁlgllr'q}@?él 5 t@&' - the purposes
, t&'@ﬁé’i"?'&ﬁ'ﬂ#é%‘ﬁ?%‘ﬂﬁ _%FQ?%'P !hBr B8 §P<§'Ptﬁnt Wh'fe lactose
rmonapgtilatetis iosepanicalanlylprefeptadt i ons Wthin the scope
of the present invention, the termpropellant-free

i nhal abl e solutions also includes concentrates or
Viétham thee stopreadfatbednisalbble powdare adgoiding testire immention the
ek OB ShEANS rﬁ‘ﬁ%ﬁ]‘ﬂxrﬁrﬁ%%gsg}%?@c si2Y & e dfést:djpﬁ ?Fef%ﬁ&qbly

resent 1 nvention are |n nore

batwaen,1f ands150nHanswest predarabhnbetveensid anghd e ¢ it may
smwme% seeing bpﬁmpnbaa tmsg@bl ﬂﬁ@roéﬁtmgnﬁﬁadtbﬂslvﬂtrﬁéﬁ laOérage

PaTle;H28 opiye eaa P b PyciPIE SBNeUBHRVE: Jhess fet
exdipieats arecalsolssteaterbfiorh theqrpue o€ possibleasktipiéntsdistad h
héa%s ORI in BEESTL %@@gﬁg IASe oo LbaMffh to
hﬁr'@]b%fﬂt@ft Iﬁ@§@ﬁl$ﬁ¢a€|ﬂ<§bﬂee81{h§ﬁf&es_,dﬁ eiﬂrdplmgvmbam Reerage

pam&mm@ Bf 0. mrm aﬁp h%rb‘iﬁéfe"@olg froth Y28 SR is added to the
ar. abl accnar os

FPBEL i, e Lo il e arble, POWdSH Ao ing
tothe\iaverdionl by grinding sedhiceonising @midtfinally xyikingdhg ingredients

: tobgth%r ar@ %B\thfm& rtﬁg Snor art. The inhalable powders according to the
invention may be administered using inhalers known from the prior art.

‘The inhalation aerosols containing propellant gas according to the invention
may contain the compounds 1 dissolved in the propellant gas or in dispersed
form. The compounds 1 may be contained in separate formulations or in a
.common formulation, in which the compounds 1 are either both dissolved,
both dispersed or in each case only one component is dissolved and the other
is dispersed. The propellant gases which may be used to prepare the
inhalation aerosols are known from the prior art. Suitable propellant gases
‘are selected from among hydrocarbons such as n-propane, n-butane or
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asb e B S e ohaE Aoid e piia Afid melke 2, BeSRlc acid,
- fumariogmidh tametia lackh domisic iacid andfsr propionic acid etc. Preferred

inorganic acids are hydrochloric and sulphuric acids. It is also possible to use -
the acids which have already formed an acid addition salt with one of the
active substances. Of the organic acids, ascorbic acid, fumaric acid and citric
acid are preferred. If desired, mixtures of the above acids may be used,
particularly in the case of acids which have other properties in addition to their
-acidifying qualities, e.q. as flavourings, antioxidants or complexing agents,
such as citric acid or ascorbic acid, for example. According to the invention, it
is particularly preferred to use hydrochloric acid to adjust the pH.
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hydrochloric acid to adjust the pH 49
~ The preferred excipients include antioxidants such as ascorbic acid, for
example, provided that it has not already been used to adjust the pH, vitamin
A, vitamin E, tocopherols and s:mllar vitamins and provitamins occurring in the

human body.

Preservatives may be used to protect the formulation from contamination with
pathogens. Suitable preservatives are those which are known in the an,
particularly cetyl pyridinium chioride, benzalkonium chloride or benzoic acid or
benzoates such as sodium benzoate in the concentration known from the



The addition of edi-tic aci dSQEDTA) or one of the known
salts thereof, sodium edetate, :as stabiliser or
conpl exi ng agent may- optionally be omtted in these

prior &tt! aﬁ'ieqﬁl‘éseﬁa'ﬁ@és RIEMIONhEE 'Hb‘bv&%‘e ‘P?é\%ﬁéﬁ'fy bRdsent in
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mg/$80nlan 100 ng/ 100nm, preferably |ess than
50ny/ 100, .nore pr ef er abl y less than 20ng/ 100ni .
General ly, inhalable solutions in which the content of

Pseferrgah fetnaulatiens sonteimin at:lditibt)rtg/the Soivent watereherthedactive
s9staRty @I”bﬁl koMl ch % SO%&?:W o8 aff! dlg;daﬂo?her

the g nt-tree |nha a rons according to
pretaBe Ao dentng sodidm adstallisoresenti ot hose whi ch

contai n hydroxyl groups or ot her polar groups, e.qg.
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| ated active supbstance or

: TQ“EIB%%Q\%Q?V epike IsHDeIBABJAREeR] fpr eXxamplhl e sol vent in
Pamararwh@m aqmumaem s? rbGtak iouserthan nytuhﬁélaﬁén te

b s SETHPO G S e iah S b SFRRtarea i Figher doses

(f@rcﬁxmpleohummthesinetlwm indHe rhmgefrom hdo 160 meg)l abl e
or at |east no undesirabl e pharmacol ogi cal effect. The
exci pients and additives include, for exanple,

The fallgwing examples efforpylations liupirate earesentghvention without

reﬁﬁfcbhgﬁ(@. RBPE' S, such as pol ysor bat es,
pol yvinyl pyrrolidone, other stabilisers, conpl exi ng
agents, antioxidants and/or preservatives which

Emmmleetcé@harmac@lhtmwmrhmlamsf life of the finished
pharmaceutical fornulation, flavourings, vitamns
and/ or other additives known in the art. The additives

Adal so i ncl udEahjeter nacol ogi cal |y aperdabltl e salts such
as sodiumchloride as 1isotonic agents. The preferred
exci pients include anti oxidants such as ascorbic acid,
for exanpl@tiveupstiigethat it hdPABE al ready been
used to adugﬁtbséhe pH, vitam n A;,40vmbam n E,

t ocopher ol s and ﬁn | ar vitam ns zailad Br ovi tam ns
u m

occurring iP man body.
po!yvunylpyrrohdone 15mg
magnesium stearate 5mg
500 mg

The finely ground active substance, lactose and some of the corn starch are
mixed together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The
granules, the remaining corn starch and the magnesium stearate are



o Preservatives may be . used t‘@lprotect the fornulation
- »fromcontanm nation wth pathogens. Suitable
- preservatives are those which are known in the art,
_-__spwmeeitaraj ixetPlogbtHayr! Teé mu«m@ i rhpessbe s 9+d%%btt§bfets
og %ﬁldehor benzoi c..acid.or ..-penzoates such as sodi um :
__ EEPREAE Yhcent ration known fromthe 50 prior
“art. The’ preservatlves ment i ened above are preferably
n concentrations of up t /100 m, nore
z figr%%y between 5 and 20 M/ 1 wmeferred
~formul ations contain, in addition to the solvent water -
angethRes NG 1 subst ance 1, only beﬁé d<on| um
er

' 56 {ﬂ'—] i de and so'dl um edetate. In anot preferred
G¥SPent, no sodi um edetate is pred fﬂg The dosage

ofcdrh%tg;fmpounds according to the Iiﬂg@fﬁ on is

hl dependent on the hod of
a%ﬁé’{%ﬁmf%n %/{IMIPSt e conpl ai nt vvhn%ﬁ"lgs bei ng
trmiyﬁdylpWrelidmhn ni stered by inhal at$ arg t he conpounds

éﬂurﬁyéaﬁ'b&xﬂ'lg th&%F&Fte“ sed by a%‘ﬁ pot ency even

oses range. The conp of formula 1
nﬁ?aﬁngﬁuwsﬁgweeffectlvel y above th&mgy range. The
dosage may then be in the gramrange, for exanple.
Particularly when adm ni stered by TOUL €S ot her than by
inhal ation the conpounds accor di ng4QQ)"l9ne i nvention
may be administered in higher doses (for exanple, but

TR bR s el b b, <EREr WG SeSBR. { ne

mimr@@watallinwmiulaﬁe and pobmnyfp@maildom are mbedstogether, the

t abl e%%g&t |é\y;éﬁu st ance tli%géﬂ-ﬂai?\ dgoﬁffn@tar}ﬂ%rﬂ\ﬁafé?"to
fog enararwats whioh irydrigshend ﬁﬁsﬂqﬁﬁdr dhe @@ﬁlymsafhyxymethyl

staRenasd the mtagaéahm &eamté%@e waéb%nfdl MREY i =PdNHe mixiure is
coactlve éltl ? {:% ? 8[1 some of the corn starch
ppressed to a 1etso a swta e siz

C) Ampoule solution
active substance 1 50 mg
sodium chloride 50 mg
water for inj. 5ml

The active substance is dissolved in water at its own pH or optionally at pH
5.5 1o 6.5 and sodium chioride is added to make the solution isotonic. The
resulting solution is filtered to remove pyrogens and the filtrate is transferred
under aseptic conditions into ampoules which are then sterilised and heat-

- sealed. The ampoules contain 5 mg, 25 mg and 50 mg of active substance.



. mxed together. The mixture3s screened, then = . .
noi'stened with a solution of - polyvinyl pyrrolidone in
- water, kneaded, wet-granulated and dried. The
- Dyranul es, . t hpatermg Ber@gotorn starch and the magnesi um
s Stearate are - -- - - ------ - - bl screened and mxed: . °
“-together. The mixture is conpressed to praoduce tablets
- of suitable shtiyesalvslascezd. B) Tabl etGs0O@®r t abl et
active subst | act ose 55 corn starch
190 g m crgc%?@tsafnaﬁﬁgr%e cel l ul ose 3%
pol yvi nyl pyr Manofivaetrichlaipmeibane @ndar boxynet hyl
_starch 23 nypifiRgoSEhremERRNat © -3 MagHh o kI J The
_ ‘finely ground active substance, sonme of the corn
. starch, lactose, mcrocrystalline cellulose and
| Thelysparydipy is bansferred étte antora@ntiogslt debsoltdvdtainbevith e

[ d i e remui hing,corn starch,.
iforb FAUEC PR S e ST PR B8 e A ion.
The astiye dubsthocs owiyaise helreleased iy higher dosés dhdegites

iwWwtbst earate are added and m xed in and the
(e?%‘ﬁ?gﬂl s/a'corrpressed to formtablets of a suitable

size. C). Anpoul e sol ution active substance 1 50 ng -

Epodi um chl or gdRritioAs (@ myBoSmIf or inj. 5ml The active
substance is dissolVéd In water at its own pH or

optionally at pH 5.5.to 6.5 and sodiumchloride is
added to nmakactiveestdstarideoh i sot oni c. 3B myesul ting

solution is §] £enove pyrog t he
filtrate is {oﬂgﬁ@s{r@ﬁfy@%r t%Mer asept ?géc’%‘ﬁg. tions into
ampoul es whi kenzaliconitrerchdarisie | | sed an@.Chegt -

EDTA 50.0 mg

HC! (1n) ad pH 3.4

This solution may be prepared in the usual way.

F) Inhalable powder
active substance 1 8 ug
formotero! fumarate 6 Hg
lactose monohydrate ad 25 mg

The inhalable powder is prépared in the usual way by mixing the individual

ingredients.

G) Inhalable powder
active substance 1 9 ug
lactose monohydrate ad 5 mg

The inhalable powder is prepared in the usual way by mixing the individual
ingredients. |



seal ed. The anpoul es contain 5 ng, 25 ng and 50 ngy of.
active substance. 52 D) Mghering aerosol active
substance 1 0.005 Sorbitan trioleate 0.1

Monof | uor ot ri chl or onet hane and

Di fl uor odi chl oronet hane 2: 3 ad 100 The suspension is
transferred into a conventional aerosol container wth
metering val ve. PreferalpatehfCRinfgd/Spensi on are

rel eased on each actuation. The active substance may
al so be released in higher doses if desired (e.qg.

1) ompovnds 9fgermraldormulachs (i n ng/ 100m ) active
substance 1 333.3 ng fornoterol fumarate 333.3 ng
benzal koni um chl oride 10.0, ng EDTA 50.0 ng HC (1n)
ad pH 3.4 This solmﬁigﬁv y ngprepared in the usua
way. F) Inhal abl e powd active substance 1 8 pg _
fornmoterol funmarate 6 p | act ose nonohydrate ad 25 ngy
The i nhal abl e powder is red in the usual way by
m'xi ng the individual Jngredterts. G Inhal able
powder active substancé& 1 9 Iéctose nonohydr at e ad
5 mg The inhal abl e powder is pgeb red in the usual way

by m xi ng the individual ingredients. 53
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4.1 ~3
R R 1
wherein
A denotes a double-bonded group selected from among
N\ / N/

C—C C=C und .

H, H, HH g 4™ HCHZH’
X- denotes an anion with a single negative charge, preferably an anion

selected from the group consisting of chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate,
citrate, fumarate, tartrate, oxalate, succinate, benzoate and p-
toluenesulphonate;

R'and R?Z  which may be identical or different, denote C;-Cs-alkyl, which may
optionally be substituted by a group selected from the group consisting
of -C3-Ce-cycloalkyl, hydroxy or halogen,
or
R1and R2 together denote a C3-Cs-alkylene bridge;

R® and R* which may be identical or different, denote
hydrogen, or
C1-Cs-alkyl, which may optionally be mono- or polysubstituted by one or

more groups selected from_ the group consisting of hydroxy, halogen,
CF3 and -OC4-Cy-alkyl, or



Patent Clains 1) Conpounds of general fornmula 1 R ~+
R~ NX H A OYO R4i N~NR3 wherein A denotes a

doubl e- bonded group sel ect ed¥ rom ambong / \ /| GCHH
and ZH HHHOHHCHH z X_ denotes an anion Wi th

from the’ Sﬁﬁ%té‘één@.'bii 2 BN B Pof B BBl B rmono-

i odi de,. Hﬂ'ﬁéﬁl@Sﬂt&ﬁ% bM@tne orrrnmrb@msm pelectedfrom the group
nitrate, g gha
ngi%hﬁg ARGHAS a?gf% %rré ﬁ(tég te% Lfkyt, phenyl and

tartrate, succi
t ol uenesulpg'ﬁa Q‘ﬁ’élc hrgRay bg menquar mlm;asb@m@bmwetayl belogen,

di f f er ent hydenyt €FglorGhethibky lor Whi ch may optional Iy
be substituted by a group selected fromthe group

consi sting of -C3-C6-cycloal kyl, hydroxy or hal ogen,

or Rl &wCRaryoydiitlemayopionatly 58 s@bstitlitad By enbiordasre groups

9,1, 4 s 91 8 DL A ) e,
mono- or EbByQbs &tﬂk)é.ophﬁnybﬂed ohenylmhﬂcg moaypbe mono- or
sel ected pol Cgﬁihﬁé%%%‘l%%@ﬂ{aw kr%flé)gﬂﬂm ‘ﬁ&gw €85 or methoxy, or

hal ogen, 3 and -
C2- C5- al kenyl or C2-C5-al kynyl group, which may

opt i onaCé-Cparyiowhich is substituted by a 5- or 6-membered heteroaryl ring,
which may optionally be mono- or polysubstituted by methyl,
halogen, hydroxy, CF; or methoxy, or

Ce-C1o-aryl-C4-Cs-alkylene, which may optionaily be substituted at the
aryl group by one or more groups selected from the group consisting
of C+-C4-alkyl, hydroxy, halogen, CF3, -OC+-C4-alkyl, phenyl and
phenyl which may be mono- or polysubstituted by methyl, halogen,
hydroxy, CF3 or methoxy, or

Ce-C1o-aryl-C4-Cq-alkylene, which is substituted at the aryl group by a 5-
or 6-membered heteroaryl ring, which may optionaily be mono- or
polysubstituted by methyl, halogen, hydroxy, CF3 or methoxy, or

- Ce-Cyp-aryl-C4-Cy-alkylene, which may optionally be substituted at the
alkylene group by one or more groups selected from the group |
consisting of C4-Cy-alkyl, hydroxy, halogen, CF3, -OC;-C4-alkyt and
phenyl, or

- a 9- or 6-membered saturated or unsaturated ring which may contain
one, two or three heteroatoms selected from the groub consisting of
nitrogen, oxygen or sulphur and which may optionally be mono- or
polysubstituted by one or more groups selected from the group
consisting of C4-C4-alkyl hydroxy, halogen, CF3, phenyl, benzyl and -
OC1-C4~8"(Y|, or

a §- or 6-membered saturated or unsaturated ring which may contain
one, two or three heteroatoms selected from the group consisting of



“phenyl, or a 5- or 6-nenbered

or pol ysubstituted by one or nore groups selected from
the group <consisting of hydiléxy, hal ogen, CF3,

- OCl- C4-al kyl, phenyl and phenyl which nmay be nono-

or pol ysubstituted by nmethyl, hal ogen, hydroxy, CF3

th ; - .0 whi ch ti |1y b
subst 1 t ut o 29l g8 riunit g WBERE butFtRvisth B 5- or o
%r: g up % nsrr@m;;ﬂge@hetexow gihgywhichytapsgtioraly dgemono- or
yo- - [
nono- or %Fysﬂﬁgﬂtﬁa‘tﬂ)gg gﬁé@?n?r‘ewhﬁal ég'g‘ﬁﬁ?mﬁfe&??‘y or
CF3 or nethoxy, or Cs-Cio-aryl, which is substituted
by a 5- ©g-Og-oyelshikykdviich ﬁfé}aéb‘tiqrfalli?gg sgwﬁtr@ﬁd“py one or more

i onal | : |
hol '0823 yt%'ﬁﬁ%%%@@%rf&;‘?’% é&%ﬁ cgststing of Gr-Crealkyl, hydroxy,
C6- O o- ar yhal@yerCCRa| HYCeDa-alikyii gherlim)andmﬁeﬁymvhwhhﬂay be mono-

cubety .t e b BN, o805, RSB 5t Remony. o

hydr oxy, hal ogen, CF3, -0OCl-C4-al kyl, phenyl and

phenyl \§Ccyawal i 1 d

et hyl \@E}al %ggﬁﬁ?( rﬁ;ﬁ?@y@@gﬁ%ﬁfgﬁdﬁr@?%oé)z%fr%grp.%ynbered heteroaryl
Cs- G o- ar YNIVDEN may opticrally e ewnos Oépbéﬁlilbsltt%@ddw methyl,
the aryl balogenplydroRy, OF; 5,-%@@& het eroaryl ring,

whi ch may optionally be nono- or “pol ysubstituted by

nmet hyl , hal ogen, hydroxy, CF3 or nethoxy, or
Cs- Ci o- agyeupot fommalakyl ene, which may optionally be

substituted at the al kyl ene grQup by r nore
groups selected fromthe gro s

G - C4-al kyl, hydroxy, hal ogeth, CHS, 1b
sat uiBat ed~or unsat ur at ed

ring whic ont aj n e, , two_or three heteroatons

sel ect ed%‘%@ﬁ'ﬁé’%&ﬂﬁ%{g‘gﬁs‘ gbrﬁg)r_o - Which gary,optionally be
ox?/ gen bo trmem-mnposg lysubstihited byayheoit m@f@bltobptb Seldted fiom the
pol ysubs : r e .groups selecte rom

the gr ougrbg%ns?&g#"ﬁgs% 1'@@'&1&@5"%‘8&%' 7 8R4 A0CH-Co-
CF3, phela}KMLQienzyl and - CC, -C4-alkyl, or a 5- or

6- menbered saturated or unsaturated ring which nay
contain one, two or three heteroatons selected from

the gr 8UFouBRéfarmuly of
one

B
| I
wherein B' denotes CH or N, which may optionally be mono- or
| polysubstituted by one or more groups selected from the group
~ consisting of C4-C-alkyl, hydroxy, halogen, CF3 and -OC1-Cy-alkyl,

or
1900
B

wherein B denotes -CHj, -NH, -S or -O-, which may optionally be
mono- or polysubstituted by one or more groups selected from the
group consisting of C4-Cs-alkyl, hydroxy, halogen, CF3z and -OC4-Cq-
alkyl, or | |

a group of formuta



55 nitrogen, oxygen or sul phur and which is
substituted by a 5- or 6- nejgered heteroaryl ring,

whi ch nay optionally be nono- or polysubstituted by
nmet hyl , hal ogen, hydroxy, CF3 or nethoxy, or

C3- C6-cycl oal kyl , which may optionally be substituted
by one or nore groups selected fromthe group

consi st i A@ro@p of fodtudd kyl , hydroxy, hal ogen, CF3,

- OC1- C4- al kyl , phenyl and phenyl whjch nmay be nono- or
pol ysubstituted by methyl, hal ogdn, ] hydroxy, CF3 or
nmet hoxy, or C3-C6- cycloalkyl W hsti tuted by

a 5- or 6-nenbered heteroaryl may
optionally be nono- or pol ysuB ethyF net hyl ,
hal ogen, hydroxy, CF3 or nethoxy, r a group of

fornul a B WhereireBdepotesn@ies -NBH2S or NBk,, - S or - 0-,

whi ch db
onlecor nay R’ﬁhb? rbé’e %g{i@%ﬁdﬁcﬁ& Yrbqtiﬁﬁtjm tﬂgy@pﬁ(b ethyl, -
of G - C4 erhaln ch Oy aplibnallizbeGhono- or

al kyl, or p@lﬁﬂb’dﬂuﬁé‘d byoRd bR nflre rgr?vp@gei%@d%&n%e group

denot es opt| ona
pol ysubst | 96%'3{}'1%9 th‘*‘gg Yot xdrgxy, s 0@@1 dJrxand 1Q-Cq-alkyl,
t he grouporconsisting of G -C4-al kyl, hydroxy,
haI ogen CF3 and -CC, -C4-al kyl, or a group of fornula
R? wherein B denotes -CH2, -NH, -S or -0-, which
aﬁﬂﬁ opt fogetharwithetheritnogeroatane Forsuh §- igr l@-ﬂ@nﬂ)&r@@ Ga@frated or

nor e 9f&ﬁﬁ%ﬁu@%@ﬁé@%é){ﬁ;g{i'}thgﬁvm%&%aﬁfnﬁtns' " nﬁtaan one or two

Cl-&4- al k}/ hydr oxy,
ofe heteroatoms’ selecte from the group con3|st|ng of nitrogen,

oxygen or sulphur and which may optionally be mono- or
polysubstituted by one or more groups selected from the group

consisting of C4-Cq-alkyl hydroxy, halogen, CF3, phenyl, benzyl and
-0OC-C-alkyl, or

R*andR*  together with the nitrogen atom form a 5- or 6-membered saturated or
unsaturated heterocyclic ring which is substituted by a 5- or 6-
membered heteroaryl ring, which may optionally be mono- or
polysubstituted by methyt, halogen, hydroxy, CF3 or methoxy,

optionally in the form of the individua! enantiomers or diastereomers, mixtures of the
enantiomers or diastereomers and optionally in the form of the racemates, and

optionally in the form of the pharmacologically acceptable acid addition salts,
. solvates and hydrates thereof.

2) Compounds of general formula 1 according to claim 1,
wherein

A denotes a double-bonded group selected from among

v N N

H CHH



|

al kyl, or 56 a group of forrmula 6Bb wherein B
denotes -CH2, -NH, -S or -037 R may represent
hydr ogen, hydroxy, methyl, hydroxynethyl, ethyl, -
CF3, CHF2 or hal ogen, and which may optionally be

X _ -1 . . R
gglngct g:j dfel?%t@ﬁ?ﬁ’éﬁ%lﬁg u%ﬂﬁp% %ﬁ]ﬁé‘ﬁ?iagavg?%%%r %?ﬁ%?q{?pl,y an anion
hydr oxy, Sﬁlap 61 fem 18 GApNP camsEistOy ofldhjdride, roMBiegnd R4
t oget her msittidndsapHurateaas paﬂ)ﬁlﬁnfeeﬁfghﬁg%t& gg?/fgref\t%:ly PlrcHaide;

6- menbered saturated or unsaturate
hich may optionally contain one or two nore

R'raddRbat whish sedyebe éderiticatrot bmegémmérm@%iﬁ@-a&yﬂfvgfi?@ may

ni troge i r _.and which optiron .
be mono o %‘roaég’g ?938 8@? W'{t%? é)ﬂ AHIOoUR éelgptq%ﬁ;@nbwgup consisting
sel ect edfiradps-evelogikyli ydomys i tfiuognef G - C4- al ky!|

hydr oxy,grhal ogen, CF3, phenyl, benzyl and

Ocmr@:alj{}ds ,0r R3 and R4 together with the nitrogen

atom fo R® ioetherdenote @ 6aCymlityieheobridgersat ur at ed
heterocyclic ring which is substituted by a 5- or 6-

R? akdRer e teroaryl. rj.ng, \[/S\{I_ajfch may optionally be
noNo- oglhﬂ‘g‘oﬁﬁgi‘%pﬁph?%Qr %Fh??'}("%al ogen, hydr oxy,
CF3 or nethoxy, optionally in the formof the
1 ndi vi dHﬁyrosgﬁn&j oners or diastereoners, m xtures of
t

the ena ners or diastereoners and optionally in
the formof the racemates, and optionally in the form

of the ghapanar! Whi ‘ agci dition

salts, 2% va]}I e'swgiﬁgqhégro gﬁ é@ﬁbﬂ% gtqu?'t‘%eg hP KRR Selpcted
gener al BTN GIOUR eeReistRY ebhydraxynfluprineh€FgiamdAnethoxy, or
denotes a doubl e-bonded group sel ected fromanong /

and H :

-é—bhenyl or naphthyl group which may optionally be substituted by one,
two or three groups selected from the group consisting of methyl,
ethyl, hydroxy, fluorine, chlorine, bromine, CF3, methoxy, phenyl and
pher_nyl which may be mono-, di- or trisubstituted by methyl, fluorine,
chiorine, bromine, hydroxy, CF; or methoxy, or

a phenyl or naphthyl group which is substituted by a heteroaryl ring
selected from the group consisting of furan, thiophene, pyrrole,
“imidazole, pyridine and pyrimidine, which may optionaily be mono- or
disubstituted by methyl, fluorine, chlorine bromine, hydroxy, CF; or
methoxy, or

a benzyl or phenylethyl group which may optionally be substituted at the
pheny! ring by one, two or three groups selected from the group
consisting of methyl, ethyl, hydroxy, fluorine, chlorine, bromine, CF3,
methoxy, phenyl and phenyl which may be mono-, di- or

trisubstituted by methyl, fluorine, chlorine, bromine, hydroxy, CF3 or
methoxy, or '

a benzyl or phenylethyl group which is substituted at the phenyl ring by
a heteroaryl ring selected from the group consisting of furan,
thiophene, pyrrole, imidazole, pyridine and pyrimidine, which may



HOHHCH H57 X - denotes an anion with a single
negative charge, preferably gg anion selected fromthe
group consisting of chloride, brom de,

met hanesul phonat e and p-tol uenesul phonate, preferably

brom de;  BptigmsliyRe h bﬁi?
di fferent denotg CL rW%gS Wugﬁh%&@% iB0xiney chylgrine
subst i t ut elTHYINg. Bydsoxy, é%ﬁ%@ﬁ@@thqwmt he group

conS|st|ng of C3-C5- cycloalkyl hydr oxy, or fluorine,

note a C3- C4-al kyl ene bridge;
R and A SRR BBtV GFRR Ahich may PEoRaI, belebstiuted at the
hygr ogen, egky!@he CEdge bylonewm Wefﬁlﬂ%@ﬁé‘@duﬁ’%lected from
substitu r
consi st i ngJP tkbf ﬂ%%’%}i&@ebe&' ﬁyl %&gnb oﬁgﬁﬁﬁgv‘e ghlorine,
a phenyl JoRuRAGa ﬂmtmwmphemyopptl onal ly be
substituted by one, two or three groups selected from

t he grou 5CoN i Sti ng of methyl, ethyl, hydroxy,
f1 uor i né O Grmembepachsatyeatedios unsatunated, ringhwhigh raay contain

phenyl V\,hlonb Wobmré@ﬁ@teroé'ﬂomsoﬁelé&t'eﬁ%zﬁ 'tﬁé‘b%éfonsnstmg of
net hyl , H'oorgeg chl orwj L brom ne )

met hoxy, or h8 B’Wﬂ@ﬂ' g’h&hgnwp@hon@uy be mono-, di-
ngﬁt I 2 g:} edtrbvbatith;ﬁdebsoene lor dre gerﬁ@wsél@eté‘df foMthE group

|gm dgzol eéd"géﬁu &méﬁx‘&?%mh#@% eﬂfdﬂp%‘ ﬁﬁ?”"e bromine, CF;,
~opt i onal | Bheswl.hsmayl and miitkoss tairt ut ed by et hyl |

fluorine, chlorine brom ne, hydroxy, CF3 or nethoxy,

or a benzyl qr phenyleth group which may optionally
be subs? Iét ft %amgmwi@d Sﬁﬁﬁﬂﬁﬂd of ynpatyratatbring whict may contain

three rqmgg I t

iyl g 13 oy A Fals dbRicha el i fonsistng o
msﬁ'ﬂ ‘%Q)é ﬂ\é%ﬂ hAdIPBHE RpH wirieh i mtlbdedthym heteroaryi

d| - or  tringsseiedted fontit fifiha

br omi ne, illl)l?ﬁd7 %3 étéy Q@be&rr}/sdt%?% f% j nzﬂflbﬁﬁéﬁl'-? pyrrolc-a

phenyl et iy g P@@qupgﬁ'ﬁ & Whih Hia)"t?@'%ﬂﬂmhe mono- or

ring by dlsubstttuted by methyl, fluorine, chlorine bromine, hydroxy, CF; or
methoxy, or :

a cyclopentyl or cyclohexyl group which may optionally be substituted
by one, two or three groups selected from the group consisting of
methyl, ethyl, hydroxy, fiuorine, chlorine, bromine, CF3, methoxy,
phenyl and phenyl which may be mono-, di- or trisubstituted by
methyl, fluorine, chlorine, bromine, hydroxy, CF3 or methoxy, or

a cyclopentyl or cyclohexyl group which is substituted by a heteroaryl
- _ring selected from the group consisting of furan, thiophene, pyrrole,
imidazole, pyridine and pyrimidine, which may optionaliy be mono- or

disubstituted by methyl, fluorine, chlorine bromine, hydroxy, CF; or
methoxy, or

a group of formula



a heteroaryl ring selected fromthe group consisting
of furan, thiophene, pyrrol eggi m dazole, pyridine and
pyrim di ne, which nay 58 optionally be nono- or

di substituted by nmethyl, fluorine, chlorine bromne,
hydroxy, CF3 or nethoxy, or a
group which may optionally b
al kyl ene bridge by one or two, df er g
sel ected from the group consistingBf nmethyl, ethyl,

hydr oxy, f i nLorgd ne, CE3,. .net hoxy.
and phenyl H@féuﬁ‘B déﬂ‘lté’% n@h‘d\@? QL iQp ?ﬂﬁ%ﬁ gray optionally be
unsat ur at e'E‘OF'P‘n gﬂwr teisubstijuted ty=ine ononmre pvaups sdideted from the

het er oat ongroaploeaitr t
ni trogen, rgé_'xrxg&% or g%PgWﬁﬁ@n@jdjﬁ%é%ﬂ@a@%Bfﬁnﬁgr p)fldroxy, CF;
be nono-, i X¥r¥'subst it ut ed by one or nore groups

selected fromthe group consisting of nethyl, ethyl,
hydr oxy 5 r hl orine, brom ne, CF3, phenyl
benzyl an@] n@t fggwlﬁgr a 5- or 6- nembered saturat ed
or unsaturated ring which may N .. two or
three heteroatons selected fr dqonsi sti ng

of nitrogen, oxygen or sul ph A S
substituted by a heteroaryl ring sefected fromthe
group consisting of furan, thiophen-, pyrrol e,

oz o 0o 4 S ), 54y o - o
fluorine, t¥'§H$§ﬁﬂD{%‘é’ WB@W ﬁém%?@f@-i@ﬁi s@aetedrfromeha@xqup
or a cyclpesigting afrmetel, Ahemveé, St ‘M?b&fhﬁ?érgr%xryé L%:Q or

optlonall tituted by one, two or
sel ected Gf%)&hg'sgr oup consisting of nethyl, ethyl,

hydroxy, fluorine, chlorine, bromne, CF3, nethoxy,

phenyl 33@% ich may be nono-, di- or
trisubs ?fkg'?%hnlm?et hyl, fluorine, chlorine,

brom ne, hydroxy, CF3 or net N2 eycl opentyl or
cycl ohexyl group which is [ute het er oar y|
ring selected fromthe group~xon é _Rg-st furan,

t hi ophene, pyrrole, imdazole, pyridine and

pyrim di %Br@ml&ﬁemsgmizm%ﬁﬂ'-ﬁ bﬁ-(DDWﬂcﬁ’fna opttonally be

di substi d&}ypﬁ_ms { orine, chlorine ry

hydr oxy, ﬁ'@? of trtst¥stit y one or more groups selected from the
group cons:stmg of methyl, fluorine, chlorine, bromine, hydroxy, CF,
or methoxy, or

a group of formula

wherem B denotes -CHj, -NH, -S or -O-,

R' may represent hydrogen, hydroxy, methyl, hydroxymethyl ethyl, -
CF3, CHF; or fluorine, and which may optionaily be mono-, di- or
trisubstituted by one or more groups selected from the group

consisting of methyl, fluorine, chlorine, bromine, hydroxy, CF3 or
methoxy, or



met hoxy, or a group of formula 59 \ I | / B wherein

B denotes - CH2, -NH, -S or -0-, which nay optionally

be nono-, di- or trisubstitéafed by one or nore groups
sel ected fromthe group consisting of nethyl,

R¥ anpRH Pghog‘ég#é%%fr?ﬁrﬂe%ﬂ%gﬁ atcﬂﬁ rw\% o é’i"% rgotr'rﬁagﬁtgr? %éYJrated or

or a
CH or . Egtﬁbemﬁimhalﬂnjg Wweichomay optidinallp lt:;)ntam orr]]e ortwo -
trisu st r

friows A ebdat@ﬁ% s%leé'i%ef h i groﬁﬁccg)ﬁ%r%?iﬁg S RitSen,

group conS| stl n met hyl,
br om ne, %!F%ﬂé W hrm&)yommnadiy Qeanpno% di- or

formul a tr!sﬂbstltdrtedeiyrbrﬁa denpirey ro@d?sere&% froﬁ% Riup consistin

whi ch b or trisu Stl? gdc g
by onenﬁ‘%“'ﬁé’“‘gpﬁ J&'{!%% @E‘Pf&‘? EHOWWN@XYQP I, CFs or methoxy,

consi stidfg of nethyl, fluorine, chlorine, brom ne,
hydroxy, CF3 or net hoxy, or a group of forrmula (?B 10

F@ B denotes -CH2, -NH, -S or -0-, R may

?%‘E I sem%}tt%%géﬁge thlg@matonghylla 5-hyrdB-mempéted saturated or

ethyl, un&térat t

opt i onab{% ?@ mono- é}bc? "@Md@m SUu s%t)ﬁ%}ééﬁy??%ﬁ@ Qpe or two

more gr OIFE Nelgraatomss pelsriachisomitbe groureansistingyobhitrogen,

met hyl , okygewr omsulpiedr Whiditis SURMUES b % HetdbarfifhdSelected
from the group consisting of furan, thiophene, pyrrole, imidazole,
pyridine and pyrimidine, which may optionally be mono- or disubstituted

by methyl, fluorine, chlorine bromine, hydroxy, CF3 or methoxy,

optionally in the form of the individual enantiomers or diastereomers, mixtures of the
enantiomers or diastereomers and optionally in the form of the racemates, and
optionally in the form of the pharmacologically acceptable acid addition salts,
solvates and hydrates thereof.

3) Compounds of general formula 1 according to claim 1 or 2,

wherein
A denotes a double—bonded group selected from among
H CH, H '
X~ denotes an anion with a single negative charge, preferably an anion

selected from the group consisting of chloride, bromide,
methanesulphonate and p-toluenesulphonate, preferably bromide;

"R and R?  which may be identical or different, denote a methyl or ethyl group

which may optionally be substituted by cyclopropyi, hydroxy or fluorine,
- or
'R'and R? together denote a C3-C-alkylene bridge;

3 ' |
R denotes hydrogen or C4-Cs-alkyl, which may optionally be substituted
by a group selected from the group consisting of hydroxy, fluorine or
CF3;



nmet hoxy, or 60 R3 and R4 together with the nitrogen

atomforma 5- or 6-nenberedggaturated or unsaturated

het erocyclic ring which nay optionally contain one or

two nore heteroatons selected fromthe group

consi sting of nitrogen, oxygen or sul phur and which
RATRY opti di- or trisubstituted by one

[l -,
or nore @‘?’?f?}ﬁ% @Se@gg'?(g'd whighhinalyeopiicoally besubstititeg byoa group

net hyl , selectedrfram ¢hd gloupeoristiy st hyAK i .
CF3 or nethoxy, or agd R4 t%ﬁget hgr c%{yoﬁé(?rgg@SP(ﬂ:a,
4nNitrogen atomforma 5- or 6-nenbered saturated or

R uns?t ur enpteagphenyigroap which Mia':yccbptlﬁi\ﬁalll? Btbis‘glﬁ?{iﬂui/edt tﬁy one or
contal n e e a ns el ect e rom
or oup céﬁ?r Refetatfly o BoURLSEARY Hitn B Gy srnsieting Of fury,
}/\,hi cht .h dhienik phenylandghenyhehistomay ber inogos efi-asrtteisubstituted by
rom | (0]
nathgl Iﬂuéﬁlg‘é, c?l‘éci/rl?}% Bf'o%Heaﬂggj/Fr% §F’§ @? methaxy, or

pyrrol e, imdazol e, ridine and
may optionally be nono- or disubstituted by nethyl,

R* f1 uori ndenotasas bG@ngﬂfUﬁWhichMﬁégb}Sti%r%lﬁ o s%t@%%ﬁ’sat the

orit s 2 A
oF o5 <Pl oY %, b three, pesterbiinone ebup selected from the
ottty i o o, e
phar mcgf%g'ﬁggl‘ﬁxgﬁé‘b@é@téﬁf and anenybigrt i on salts,

sol vates and hydrates thereof. 3) Conpounds of general

R* f | | \ai: '
or il snes e A5 PIEH oo S5 o e
H p H dngthwenebridge byane: txo en threeopreférablysose gmup selected
tif Ithaes PESH; I ' f .
F ﬁgaglr EDmcong'ﬁm{ in sﬁtﬁ\? h(I)forrﬁlét d P'ég%,mﬁ)gjer’sﬁﬁ%orﬁ@%hlonne,
met han%iﬁﬁ%ﬁ%"ﬁﬂoﬂ@‘lﬂ pBERYuUPDHhonat e, preferably

brom de; R and R2 which may be identical or
R* differ € a sethyl or ethyl group which may
opti ongghgt%eggﬁﬁ?ﬁ%%’aby cycl opropyl, hydroxy or
or

fluorine,
oRe
. B
l

wherein B' denotes CH, which may optionally be mono- or disubstituted
by one or more groups selected from the group consisting of methyl,
fluorine, chlorine, bromine, hydroxy, CF3 or methoxy,

optionally in the form of the individual enantiomers or diastereomers, mixtures of the
enantiomers or diastereomers and optionally in the form of the racemates, and

optionally in the form of the pharmacologically acceptable acid addition salts,
solvates and hydrates thereof.

4) Compounds of general formula 1 according to one of claims 1, 2 or 3,
wherein

A ~ denotes a double-bonded group selected from among

\chﬁ/ ’ H>?<H und | >Y7{ ;

H CH2H




R and R2 together denote a C3-C4-al kyl ene bridge; R3
denot es hydrogen or C -C3-al%¥l, which may optionally
be substituted by a group selected fromthe group
consi sting of hydroxy, fluorine or CF3; 61 R4

X tenot es G z . i\ C. ti,onally be
substit u%%&% aygké{ ']}'%'&\8% e$§@5}éﬁ$qé&WPtqp@¥ 9 §gigcted from the group
consi st i TSt reugride, Ibsemides neethaidsulifdorixts cingsp-a
phenyl  dgibhidhestipghbnERy ﬁ?@lre}é}ﬂfgwm*&%' substituted by

one or two, preferabl'y one group selected fromthe
;9roup, consisting of furyl, thienyl, phenyl and phenyl

AT rnit o idehieapor b darots ey BF LN group
or R4 dglmnl?egq éj @é‘%‘?{%"ng\eoﬂid’%q%ﬁéﬁsycleﬁmmwwowbrﬂuorine,
substit ®ed at the phenyl ring by one, two or three,
pr ef er alg}ty. 2 f the r.Qup.
Consi st 1 ey S e uitih S G Lot 6he HERHR.
RS chl orine, bromne, CF3, nethoxy, furyl, thienyl and
phenyl, deh t@érﬁm&? LNZMkviO | ch,: :
opt i onah{l 0be sub ﬁoiggﬁz}tza {(ﬂéﬁ,ﬂ}r@teﬁgy?ﬁggﬁglfyd%%SBQSt'tUted
one, t l(‘girgrPHP&S’,e‘-}S‘F rerbegreHe cgnaisting of bydxy, fluarine or
t he groGpsconsisting of nethyl, ethyl, hydroxy,

fluorine, chlorine, bromne, CF3, nethoxy and phenyl,
or R4 denotes a group of forrmula 170, wherein B

sk, oo oonamp g st by g
I Su
group cé(;ér!éétlstgtg iﬂ;?gﬂ g?éﬁgqq‘{?y&s?sftﬁg(ﬂ? ngr O%¥h I?'UPT'ﬂ% or e ;

brom ne, hydroxy, CF3 or nethoxy, optionally in the

R o s 81 oS00 S5 BB LSGRTA shen.

opt i ondYGh may eptignsilinbsrmene- erdisubstitstedamdmethyl, fluorine,

opt i ondlytyoxyort O, fger m of the pharmacol ogi cal I'y
acceptable acid addition salts, solvates and hydr at es
thereof. 4) Conmpounds of general formula 1 according

4 . .
R* g gugpgdeﬁoiﬂsaa benyl ggcétlme \évt&:ecg rfﬁrﬁ%@gggﬁu B8QUBStifdted at the
pREAVIS Ty HRe BF 1S, preferably one group selected from the group

consisting of methyl, ethyl, hydroxy, fluorine, CF3, and phenyl, or

4
R denotes a benzy! group which may optionally be monosubstituted at the
methylene bridge by phenyl, or

R* denotes a group of formula

wherein B' denotes CH, which may optionally be mono- or disubstituted
by one or more groups selected from the group consisting of methyl,
fluorine, chlorine, bromine, hydroxy, CF3 or methoxy,

optionally in the form of the individual enantiomers or diastereomers, mixtures of the
enantiomers or diastereomers and optionally in the form of the racemates, and



/| HHH Hand ~,r HO CH2 H 62 X denotes an ani on

wWith a single negative charggzselected fromthe group
consi sting of chloride, bronide, nethanesul phonate and

p- toluenesul phonate, preferably bronm de; Rl and R2
optibnally iabe fsrm §8RE IpHAm3Eod| Id‘aﬂk%l'&ﬁe %gﬁoﬁggpaﬁ)gﬁa& :
ST Sl e

R3 denot es

t oget her denote a C3- C4-al kyl ene bri dge;
optionally be

- C3:al kyl , whi
5)_%@{???’?'9? @E 998?/%03?‘&{%1 ?&Pé&{}@@n?g PBROf Flaings %GQ 4, wherein
oo e erete tons b 1o AU il
e .r§ e?ﬂeacstt%%bﬂ%ﬁhqﬁ %@%% 3333“% gemf@?m@s Bf &ﬁﬂﬁrﬁémers and
°Pf?anaﬂffm@vea‘prm therzacgatatessarad ppiionglly g thepforhi aftthemy
phaomisicolvgidalty Becsptiblel 4cid ?ﬁgﬁ«’ggﬁ%@%{é%{v%@@ Es fiffates thereor

optionally be nono- or
fluorine, hydroxy or CF3, or R4 denotes a benzyl

W i i R
whePSRT aiid R8 pebre R Pt ntRarl Inihedormef Hy indaddyal
enamﬂﬁam?@r dlaﬁereqmersﬂmctuae:mbfahleruh%nﬁamé% o?%ﬁ?étéﬁetcﬁfgers and
i al L. i osups ut e
°p““‘a?"?3h‘eF’%q?i*ﬁ’y‘?‘@hé"’%#%%Bbbﬂﬁﬁgnév?f%d'ﬁ%?me%&ge ;
dealyAceeptable acidwadstitomsaits, dehatesard-hydrzited tistsof,

optionally be nono- or disubstituted by one or nore
romthe group consisting of nethyl,

7) CPBARAES: G| el D apneriing tr one of OB tar, oxy.
wherein R 3denotes hydrogen or methyl, optionally in the form of the individual
enantiomers or diastereomers, mixtures of the enantiomers or diastereomers and
optionally in the form of the racemates, and optionally in the form of the
‘pharmacologically acceptable acid addition salts, solvates and hydrates thereof.

8) Compounds of general formula 1 according to one of claims 1 to 7, wherein
_R“ denotes biphenyl, benzhydryl, fluorenyt or biphenylmethyl, optionally in the form of
the individual enantiomers or diastereomers, mixtures of the enantiomers or
- diastereomers and optionally in the form of the racemates, and optionally in the form
-of the pharmacologically acceptable acid addition salts, solvates and hydrates

thereof.

9) Compound of general formula 1 according to one of claims 1to 9 as a
pharmaceutical composition.

10) Use of a compound of general formula 1 according to one of claims 1 to 9 for
preparing a pharmaceutical composition for the treatment of diseases in which
antagonists of the M3 receptor can develop a therapeutic benefit.

-~ 11) Use of a compound of general formula 1 according to one of claims 1 to 9 for

preparing a pharmaceutical composition for the treatment of asthma, COPD, vagally
induced sinus bradycardia, heart rhythm disorders, spasms in the gastrointestinal
tract, spasms in the urinary tract and menstrual pain.



optionally in the formof the individual enantioners
or di astereoners, m xtures of the enantioners or

di astereoners and optionall§/4in the formof the
racemates, and 63 optionally in the formof the
pharnacologlcally acceptable acid addition salts,

drates thereof. 5) Conpounds of general
12p8h o ’?’Ficef? 'c%% fions, ermdaiping:as pativelsubstancenbiee of moxe
Comp@gm efsgdnarai ﬁbﬁnﬂra LT Rﬂ@@ft(ﬁam%o‘i k@ BYrlte 1 N

d| vidual | QEer s
p“!’%*ﬁgé'% Rl REK e B ?w@m BfbHaton with convenion
(‘éﬁ'% éf’ff@c'f?fel?a{ﬂam optionally in the formof the
racemates, and optionally in the formof the

13)%& rracoltgqqﬂical |y acceptable acid addition salts,
AHAECUULTH PRERAatIRRS aecarding.to o@:rrcmmhanaeteuged in that they

contgimen additivnnigl (ime]o%@% di g éo?n;gél]?n At onﬂ% 1 éﬂe?ﬁt one other

n re ent met
a"t'\wg"&tg"% WA Sl T MLATOBEhG betariactios, sotilesgics, PAF
antagopisis.e PDE I\ hmmmslﬂé@%?ﬁ?fg}%b;}?g@%&?@‘é Wklgaéé‘ thhibitors, EGFR
klnaQé"iﬂl"ﬁBi&}rR/ériIc{]‘ccirﬂgo%tg{():ﬂ

optiona %f the phar macol ogi cal |y
acceptable acid addition salts, solvates and hydrates
thereof. 7) Conpounds of general fornmula 1 according
to one of clainms | to 6, wherein R 3 denotes hydrogen
or nmethyl, optionally in the formof the individua
enanti omers or diastereoners, mxtures of the
enantioners or diastereoners and optionally in the
formof the racemates, and optionally in the form of
the pharmacol ogically acceptable acid addition salts,

ajes thereof. 8) Conpounds of
14)Iﬁ§tﬁ?@?§%§%%ﬁ%iccordl ng to one of clains I to 7,

mhereln R4 denot es blphéhyl benzhydryl, fluorenyl or
bi phenyl et hyl , optlomally in the forn1of t he

I ndi vi dual enantioners astereoners, m xtures of
the enantioners or di oners and optionally in
the form of the racemaffes, optionally in the form
of the pharnacologicah y eptabl e acid addition
salts, solvates and hydrate®. th@reof. 9) Conpound of
general fornmula 1 according tgd one of clains 1 to 9 as
a pharnmaceutical conposition 102 Use of a conpound
of general formula 1 accorgfrg tR*one of clains 1 to 9
for preparing a pharmaceutical conposition for the
treatnment of diseases in which antagonists of the M3

whereinecept or can devel op a therapeutic benefit.

A denotes a doubie bonded group selected from among
e M N
H 1
H ChHH |
; .

R - denotes a methyl or ethyl group which may optionally be substituted by

cyclopropyl, hydroxy or fluorine, or

denotes C;3-Cy-alkylene-X, where X denotes chloride, bromide,

R‘l

methanesulphonate and p-toluenesulphonate;




11) Use of a conmpound of general forrmula 1 according
to one of clains 1 to 9 for preparing a

pharmaceuti cal conpositiongfsor the treatnent of
asthma, COPD, vagally induced sinus bradycardi a,

Réhear!  nerisCRecn REARy b Uy LR o

R4

~may optionally be substitute

tract, spasps,jn the urinary tr

64 12) SE%QF%&@G{ ihegropp epasistingnhydrony, dluciring @sCF3, or
active substance one or nore conpounds of general

formul a arding,to one of clains 1 to 9 or the

physi ol gé?c I%/gg%%éﬁf%lﬂ? which is subglitutest by, pbeaylawhichi may
conbi naepigenallyttie somoeot disubbtitutxChPiTRE, RIBHIHRY, hydroxy or CFs
carriergy 13) Pharnmaceutical preparations according to '
claim 12, characterised in that they contain, in

addition to one or nore of the conmpounds of fornula 1

., at | ed@riotesa Ky A Lch s

sel ecte frgm anodr??r ?’@ﬁb@“g% é@gb%%g%ea%béﬁ'&tgg ’at the

PAF arﬁ%ﬂﬁ/ flag by wa, preferakdy ene igeakpseleetes from the group

ant agorgosisisting 3 rkethgls ethyh HyRiré,8) %uoﬁ%@r}F ki(ﬂ?'gf;zgen(y , or

i nhi bitors and corticostéroids. "14)
formrula 4 R NH AO10 R4 -NAR3 wherein A denotes

|6—1| dogbld@gﬁtﬁmbegzyj@oap M&ﬁdkﬁ?}ﬁﬁ({dﬁiﬁbﬁawg? n%gﬂblfﬁ{ﬂt%u by
an . or et’hyl group whic
may op?ihon If&rt}ﬁ%g@ﬂg@ﬁgttﬁﬁégg cycl opropyl, hydroxy
or fluorine, or R denotes C3-C4-al kyl ene-X, where X

denot egefibte’d §upHras; met hanesul phonate and
p-t ol uenesul ph%nalpe;fqggﬂa& denotes G -C3-al kyl, which

wherein B' denotes CH, which may optionally be mono- or disubstituted
by one or more groups selected from the group consisting of methyl,
fluorine, chlorine, bromine, hydroxy, CF3; or methoxy,

optionally in the form of the individual enantiomers or diastereomers, mixtures of the

enantiomers or diastereomers and optionally in the form of the racemates, and
optionally in the form of the acid addition salts, solvates and hydrates thereof,

15) Intermediates of formula 4 according to claim 14,

~ wherein _ ‘
A denotes a double-bonded group selected from among
\ /
ot und bw{ :
H o H H ¢hH -’
R1 denotes methyl;
R? denotes hydrogen or methyl;

denotes biphenyl, benzhydryl, fluorenyl or biphenyimethyl,




sel ected fromthe group consisting of hydroxy,
fluorine or CF3, or R4 depnotes a phenyl group which
is substituted by phenyl, Bhi ch may optionally be
nmono- or disubstituted by nmethyl, fluorine, hydroxy or
CF3, or R4 denotes a benzyl group which may
optionally be substituted at the phenyl ring by one

Optwnallmn the &fror aftthy indieidgabemarmrirgsisast d‘ ééléfr‘eb?rﬁarg rr?iH@ures of the

en&ﬂi&hé@nsl}%lgéte%en &%ttg%gngﬂ% ﬁ]%fp I Eq?:e,q@@,tes and
Optdﬂﬂ%"gﬁ% %/qu@l offheaciskadditio dals, : sques/hn@h%/ﬁxfa@es thereof.

net hyl ene bridge, or R4 denotes a group of formula

ol,c wherein B denotes CH, which may optionally be

nono- or disubstituted by one or nore groups sel ected

fromthe group consisting of nethyl, fluorine,

chl orine, brom ne, hydroxy, CF3 or nethoxy, optionally

in the formof the individual enantioners or

di astereoners, mxtures of the enantioners or

di astereoners and optionally in the formof the

racemates, and optionally in the formof the acid

addition salts, solvates and hydrates thereof, 15)
~Internmedi ates of formula 4 according to claim 14,

wherein A denotes a doubl e-bonded group selected from

ambong HHHOHand HCHH z R denotes nethyl; R3

denotes hydrogen or nethyl; R4 denotes biphenyl,

benzhydryl, fluorenyl or biphenyl nethyl, 66

optionally in the formof the individual enantioners

or diastereoners, mxtures of the enantiomers or

di astereoners and optionally in the formof the

racemates, and optionally in the formof the acid

addition salts, solvates and hydrates thereof.




