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fl uorenecarboxylic acid esters, process for the manufacture thereof and
use thereof as nedi caments The present invention relates to new '

fl uor enecar box I|c aC|d esters of general formula 1 RR R NA X1 whereln
X - and t WOPRA4I9%, R R1, R2, R3, R3', R4 and R4' nuifCHEPE/0IR84 neani ngs
gi ven in ¥ae40pci2t9.doed in the descri ptlon processes for preparing them

and their 0sitions tioon of .fhe invention
The prescNEW MOrAREBGRY 581 SRS hiosdsS o e manurar ke shereer” & R N
X Wherein A denotes a do%nﬂlysbdhemfgimpdmmen@ from anong / \ A e
C=C and x H2 H2 HH HN O zH an anion with a single negative charge,
pr ef erabl ani sel ected from anong chl oride, brom de, iodide,
sul phat e, IQe gr%ﬁ_?ﬁ)g invgpton relates to new ﬂuorenecarboxyhc acid esters of general

formula 1

wherein X - and the groups A, R, R1, R2, R3, R3', R4 and R4 may have the
meanings given in _the claims and in the description, processes for preparing
- them and their use as pharmaceutical compositions.

Description of the invention
The present invention relates to compounds of general formula 1

“wherein’ _ . o
A -denotes a double-bonded group selected from among
\C C/ \C C/ oy |
g : = und }Wé o
H, H, H H H o H
X-  ananionwitha single negative charge, preferably an anion

- selected from among chloride, brornide, iodide, sulphate,




phosphat e, net hanesul phonate, nitrate, 2matl eate, acetate, cgtJrnaetZ% fumar at e,
tartrate, oxal ate, succinate, benzoate“and p-tol uenesul phona%e; %denot es
hydr ogen, hydroxy, methyl, ethyl, -CF3, CHF2 or fluorine; Rl and R2 which

may be i denj.l r.di rent, depnote Cl-C5-al kyl which nay optionally be

substi t ut e?h E§ gﬁgy@%n%ﬁgmnﬁ?%iﬁ?ym‘eaf%é%@ﬁ, citiate, famarate R2

t oget her denote a - &Btra, aaldiersudsinats dien23ateRdhd K ' kch may be
@(ﬂu@ﬁgs%{)r}ﬁ\%

i dentical Rr diff er daho@snigideode hyaRiky. niekivi Y1 oxy,
hydroxy, -CF3, -CHF2, CN, N2 or wogg’n. Prye’%[r"?iéd Egh(p:g'f of general
re

formula 1 t hose"W¥¥6i n A denotes a doubl e-bonded group sel ected from

arrIDng C ClFiE!:f@IIC(Ij-I f2 thehamdybezidéhticadeﬁéﬂ‘féﬁerﬂ@eﬁgie{)@ﬂ% -Qlllﬁrl[ WPE}QJ ? neggt i ve

charge selecte ro, I rgm de, 4-toluene onate an

met hanesul phonat e, @?&%@E?&EQ&H&%&“@JR%W. h%%@ﬁypf or

fluorine; Rl and Rohalbgerdn, may be identical or different denote nethyl,

ethyl or fluoroethyl; R3, R4, R3' and R4’ which may be identical or

di fferent represent fydrﬁgn, met hyl , met hyl oxy, hydroxy, -CF3, -CHF2 or

fl uorine. g’ar ;i cu'!saﬁ1 ang tgelhiprdanotend€ 368 5-gliyterm-bfidgerul a 1 are those

wherein RIJRAORESa ] R ; ected fro ng H=H and Hp H
P RhRn I BS ickrlith) GLBRIEF deBlt AY ROt among

X - d t ani,on.wi th a sin ne v
chl or-?gg,e‘g’ra@f%’de' é%‘ﬁhﬁ”‘@ﬁ’e?ﬁgﬁwﬂﬁ%& -pHEDe M INO o lor dialaten. R denot es

hydroxy, methyl or fluorine, preferably nethyl or hydroxy;

Preferred compounds of general formula 1 are those wherein

_ A denotes a double-bonded group selected from among
| N\ / \ /
C—C C=C H .
H,H, © HH uWd WA TR
X- denotes an anion with a single negative charge selected from

among chioride, bromide, 4-toluenesuiphonate and
methanesulphonate, preferably bromide;

R denotes hydroxy, methy! or fiuorine;
R1and R2 - which may be identical or different denote methyl, ethyi or
fluoroethyl;

'R3, R4, R3" and R4 which may be identical or different represent hydrogen,
methyl, methyloxy, hydroxy, -CF3, -CHF5 or fluorine.

- Particularly preferred compounds of general formula 1 are those wherein

-A denotes a double-bonded group selected from among
N/ |
§5 und H ;
. H o H
R X - dénotes an anion with a single negative charge selected from
among chloride, bromide and methanesulphonate, preferably
_ . bromide; ,
R - denotes hydroxy, methyt or fiuorine, preferably methyi or hydroxy;

R1 and RZ2  which may be identical or different represent methyl or ethyl,
preferably methyl; : S L




Rl and RZ™Which nmaybe identical “or different represent nethyl Ozroogt hyl ,
preferably nmethyl; 9 June 2006 3 R3, R4, R& and R4 which )'}urbee I'denti cal
or different represent hydrogen, " -CF3, -CHF2 or fluorine, preferably
hydrogen or fluorine. O particular importance are conpounds of general®
formula 1 wherein A denotes a doubl e-bonded group selected fromanong HH
and X - denotes brom de; R denotes hydroxy or nethyl, preferably nethyl; Rl

and R2_ whi@h eS| qﬂ%f"rﬁ ﬁ{@&a@éﬂ  RREBACRIb ST fyaRiger Y
prer bl o 0 R K R Vot

formula 1 optionally in the formof the individual optical isoners,
m Xtures of the individual enantioners or racemates. The invention al so

rel ates -O:DPBhieulaSifnplfrtalce@ﬂ@ownﬁom‘idsgﬁ@%hafalfcﬁmilllﬂ‘ﬁwﬂlel%ﬁ'l a medicament. The
invention further relates to the use of a conpound general fornula 1 for

preparing a phar maggHbiesad GBS _of diseases in
which anti-choli nergtlt)giocgn e\?ﬁn?gﬁ}r%ﬁ%;%%%ﬁeﬁ@&b?ﬂﬁﬁ@ The invention
also relates to the use 9f a/corrpound oN gengeral formula | for preparing a

phar maceut i cal corrpositig'l:ﬁor t hud r eats of asfhma, COPD, vagally
i nduced sinus bradycardi a, heart rhythirh dgsortdlers, spasns in the

gastroi njestinal tract asng . in the urinary tract and nenstrual pain. The
“inventi al so rel %b%te?@ﬁﬂm%naceut i cal preparations, containing as active

substandd one or mdereteshydronyor aiethginprefbrably metiayll or the physiol ogical ly
accept alke spAR2 WAGKS flayhs idibbhor AGURRHAELER Mbt GPBEEE! | on

exci pients and/or carri
preferably methyl;

R3, R4, R3" and R¥ which may be identical or different represent hydrogen or
fluorine.

The invention refates to the compounds of formula 1 optionally in the form of
the individual optical isomers, mixtures of the individual enantiomers or
racemates.

The invention also relates to the use of a compound of general formula 1 as a
medicament.

The invention further relates to the use of a compound general formula 1 for
preparing a pharmaceutical composition for the treatment of diseases in which
anti-cholinergics can develop a therapeutic benefit.

The invention also relates to the use of a compound of general formula | for
preparing a pharmaceutical compossition for the treatment of asthma, CC-)PD,
vagally induced sinus bradycafdia, heart rhythm disorders, spasms in the |
gastrointestinal fract, spasms in the urinary tract and menstrual pain.

The invention also relates to pharmaceutical preparations, containing as active
substance one or more compounds of general formula 1 or the physiologically

acceptable salts thereof optionaily in combination with conventional excipients
and/or carriers. | |




9 June 2006 3a In the conpounds of general formula 1 the 959}};?520'391 R4, R3
and R4', if they do not represent hydrogen, may in each case e arranged
in the ortho, neta or pars position relative to the bond to the "-C R’
group. If none of the groups R3, R4, R3'" and R4' denotes hydrogen, R3 and
R3' are preferably linked in the pars position and R4 and R4' are
preferably linked in the ortho or rreta3gosition, nost preferably in the
meta position. If one of the groups R3 “and R4 and one of the.groups R3' -
and R4' denotes hydrogen, the other group in each case is preferably
bonded in the neta or para position, nost preferably in the pars position.
‘1f none of the groups R3, R4, R3' and R4' denotes hydrogen, the conpounds
of general fornmula 1 wherein the groups "R3, R4, R3' and R4' have the sane
meani ng ar ' referred ccording to the invention. A so of
particul ar ;}mggégﬁdgg:iﬁg@ f@m&meﬁﬂmﬁﬁﬁ‘ﬂfﬁarnﬁcaﬂ: isherein the
ester subs Ol represenhbydrogen| gy intd-h t i icyclic
gr oup. Theaeta:om@ﬁ}ﬁ&itﬁt;feﬁt%’lg dﬁg it ratg%%idr%u%@egﬁé%gﬁgyh?eoe The
fol | owi ng @_ﬁg@gg}gﬂE@r .0 pa}gti c “r‘f€[8r andeRigrewenlénone of the
?I hydr Oﬁ’;ﬁ ot g::- L & Bed R ﬂ@nommbng'ed,eR? and R¥ arepRifefhbly

uor o- f.| Wokeddn thepataositiirtari® , opi N .
9- hydr Oxy”?éféﬁfféﬂ@gggoﬁ%go é%ﬁiﬁ%@ Oen%%ragn?f%rag)%ﬁ?w in the ortho or
9-fl uoro-fl uorene-9 @ . etapasition. If orepefiible groups R3
9- et hy| f ROEFEhand operdftivy gek s8Ry Al géné W&pbgﬁ r
9- net hyl W@p@&&gﬁ%@%lﬁﬁnget hoﬁﬁ%m' enotes hyd Y =t5'}eo?1t5'§ GEXP  unl ess
ot her wi se-,sﬁ&a’gag%_ are branc R in ® igia e gae pasitian, sopst having 1 to 5
car bon atRffierapaipdhe parmpositien. Hrredriey bf m@t?ﬁshps FBoRm RS ?HHtR"#" The groups
met hyl , - afdndtes biyg of ‘ eptionally alsb be referred to by the
abbr evi atgd 9[}34 lhly' flgdenﬁrtggegwp&q.ﬁ &ﬁiﬂ?egﬁger%tfﬂé'aﬂsk@%ﬁl@dhemp&fi nitions
propyl and oty AR H@Kﬁj@eeﬁamemsarﬁhgarépaﬂ%ﬁiaﬁyfpaé@éa the groups in
quest.i ona&cthuding o theeimeshtish, propy! incl udes )

Also of particular importance are those compounds of general formula 1

wherein the ester substituent is in the o configuration on the nitrogen bicyclic
group. These compounds correspond to general formula {1-o




n-propyl and iso-propyl, butyl includes iso-butyl, sec. bthYJLnea%bq
tert.-butyl, etc. The al kyl ene groups.used, unless otherwise s a?ed, are

branched and unbranched doubl e- bonded gjkyl bridges with 1 to 4 carbon
atonms. Exanples include: nethylene, ethylene, propylene or butylene. The
al kyl ene- hal ogen groups used, unless otherw se stated, are branched and
unbranched doubl e- bonded al kyl prLg with | to4 carbon atons which my
be nono-, di- or trisubstitutéﬁ?xﬁ@@ er abl y~di substituted, -by a hal ogen.
Accordi ngly, unless otherw se stat t he term al kyl ene- OH groups denot es
branched and unbranched doubl e-bon kyl bridges with I to 4 carbon 5 9
June 2006 atons which may be nono- ortrisubstituted, preferably
-nmonosubstituted, by a hydroxy. Th& al kyl oxy groups used, unless otherw se
stated, are branched and unbranc yl groups with | to 4 carbon atons
which are linked via an oxygen at®w, F@e fol | owing nmay be mentioned, for
exanpl e: net hyl oxy, ethyloxy, progyljoxy or butyloxy. The groups mnethyl oxy,
et hyl oxy, propyloxy or butyl oxy~pay>aqptiopal | y, al so be referred to by the
abbreviations MO, EtO, P Rt herwi se stated, the

€ S
definitions propyloxy and by ﬁ;‘ ude all possible isoneric -
~ . n,g«arrpl_e, propyl oxy i ncl udes
n- propyl oxy and i so-propyl oxy, butyloxy .irncludedg iso-butyloxy, sec.
~ butyloxy and tert.-butyloxy, etc. The word al koxy may al so possibly be

used witl'ﬂ‘tmhhgwm‘go&ﬁn resent. i.nvention instead of the word
-al kyl oxy. The groups nﬁ%@#ﬁa{g,O?mﬁvmﬁﬂbey or butyl oxy may
optionally also be referred to as net hoxy, ethoxy, propoxy or  butoxy. The
al kyl ene=al ky tropgngl ®Hp&rok ~ herw se stated, are branched and
unbr anched do%bg-&@ﬂgd 3] ﬁ?lorég{r% gé%ﬁé&‘ﬁ%‘efn?@@%'ﬂson atoms which may
be mono-, di- of tris{B¥e; -Irparbexylsteymethobsorhide t ut ed, by an
al kyl oxy~ gr oupcopine S-Hordasxefllkoreng!qey herwi se stated, are
branched. and saypir@BSiHL-Al kpél g5 ou sﬁ)vﬂ*?ﬁ'ﬂi rﬁ%ﬂﬁﬁﬁo&ﬁ@gn atons Wiich are
bonded via a : uorene=9-cafboxylate methobromide :

- ropenol 9-methyl-fluorene-9-carboxylate methobromide -

- scopine 9-methyl-luorene-9-carboxylate methobromide .

The alkyl groups used, unifess otherwise stated, are branched and
unbranched alkyl groups having 1 to 5 carbon atoms. Examples include:
methyl, ethyl, propyl or butyl. The groups methyl, ethyl, propyl or buty! may
optionally also be referred to by the abbreviations 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

' | nfpropyl and iso-propyl, butyl includes iso-butyl, sec. butyl and tert.-butyl, etc.

The alkylene groups used, unless othéwvise stated, are branched and
| fmbranched double-bonded alkyl bridges with 1 to 4 carbon atoms. Examples
: Jinclude: methylene, ethylene, propylene or butylene.

. '{he alkylene-h_alogen groups used, unless otherwise stated, are branched

. and unbranched double-bonded alkyl bridges with 1 to 4 carbon atoms which
‘ may be_a mono-, di- or trisubstituted, préferably disubstituted, by a halogen..

‘ Accordirjgly, unless otherwise stated, the term alkylene-OH groups denotes
-branched and unbranched double-bonded alkyl bridges with 1 to 4 carbon




ester group. The al kyl groups are bonded directly to the cg @% ar bon, of
the ester group. The term -0-CO al kyls hal ogen group shoul e ‘under st ood
anal ogously. The group -0-CO CF3 denotes trifluoroacetate. Wthin the scope
of the present invention hal ogen denotes fluorine, chlorine, v brom ne or

i odi ne. Uddterms vm:blemuystce sionoe,di- bt Wisubstituddpleferabliemanestbxtitutedef er r ed
hal ogens.p % oqggp CO denotes a carbonyl group. As explained hereinafter,
t he conpo SRR di ng to the invention may be prepared partly "
anal-ogously to the nethods already known in the art (Diagram 1). The

car gmglmeasrkgw rgmsé YR, %}efs@rdtrgémﬁwgenarafed< w’ﬁm 'E!earﬁfs t g;blrm;y be
substit ut"gé)rﬁ Y'cgrgﬁﬁ’%!"tg 1et°l<'ﬂ6%tl’°ﬂr? teme “2?‘?“ ageylin qﬁ%‘ﬂ%@ﬁ’ds of formula
?ungaleoglcs@gbn atdrhaThe eolldiwing ray He mrantiosea, fgr e;zaarflpleoméu&sﬂexpat al yiegngt i90n
wWtht heqet@abﬁélsl:I bﬁﬂé”h‘%%mtﬁfg’é‘&hﬁ“%ﬁ&@}dﬁﬁ%% Bf“yEOSJXnP'%P y%(yh‘ﬁ’ln ge seen
from Di adpudidoay rrtayemtlonguwatsg hsf referreditasbpthesgbliveviations Me®, K6t i ng

product s ﬁreﬁonfrem@o' loﬁreke%ugé}ww el thd Béﬁ’rlh&?sl?rom apionpounds are

known in the esters of

t h art camou
gener al PHF yaaI§01 9‘% 88?%8‘%‘80'@?”%% FingigrauRs i QIHﬁSHBQyI ic acid
deri vat i Tesispfor iegample pBopy«lb:qr ieicludas rdproplyesyfarid aeaaimbﬁoxmlmnylony or a

e L ;@w%%c%@amgﬁt A T
pr ef er abmayaalsapessiblytba 8] withinsthemcope ofithe presenbiovenm itsteadhef | ow
A tor nat Moo/ SreaR Yoty e Bldtis sRCtHPRRY: o “V%%\Aﬁ"ﬁﬁx?gfbaﬁﬂ%’?’éé@” o moar.
Cl- C4-al Q?ﬁ' ly 3l be sefeagddnasipetioxy. ethrsy.iRIeROVROEPWOXY. nay al so be

used.
The alkylene-alkyloxy groups used, unless otherwise stated, are branched
and unbranched double-bonded alkyl bridges with 1 to 4 carbon atems which
. may be mono-, di- or trisubstituted, preferably monosubstituted, by an
-alkyloxy group.

The -0-CO-alkyl groups used, unless otherwise stated, are branched and
~unbranched alkyl groups with 1 to 4 carbon atoms which are bonded via an
“ester group. The alkyl groups are bonded directly to the carbonylcarbon of the

ester group. The term -0-CO-alkyl-halogen group should be understood
analogously. The group -O-CO-CF3 denotes frifluoroacetate.

o Within the scope of the present invention halogen denotes fluorine, chlorine,
_ ‘bromine or iodine. Unless otherwise stated, fluorine and bromine are the
- preferred halogens. The group CO denotes a carbonyl group.

o .As"eXpIéined'hereinaﬁer the com’pounds according to the invention may be
. prepared partly analogous!y to the methods already known in the art (Diagram
“1). The carboxyllc acid derivatives of formula 3 are known in the art or may
“be obtained by methods of synthesis known inthe art. If only suitably
substituted carboxylic acids are known in the ari, the compounds of formula 3
-may also be obtained directly from them by acid- or base-catalysed




The corrpounds of formula 4 thus obtained may be converted jnta Johe target
compounds of fornmula 1 by reacting wit8 the conpounds R2-X vone rern R2 and
X may have'the abovenentioned meanings. This synthesis step may also be
carried out ously to the exanples of synthesis disclosed in WO

92/ 16528. Fﬁtef'ﬁ ﬂﬁmug@memr@m #lzoholyarthyrhalagenationalittythene bri dge

there is correspotidin dﬂ!dd@ﬁar@@%qen@ X, as will be apparent to the skilled
man. In this case t e conpounds of formula 4 contain a suitably substituted

group RL (for exanple -C3-C5. alkyl ene-hal ogen) according to the above
initi Rpounds of formula 1 are prepared by intranol ecul ar
amne. 7 9 June 2006 Alternatively to the nethod of
synt hesi sing the co g of formula 4 shown in Diagram 1 the derivatives
4 wherein the nitrogen ¥ifyclic group denotes a scoplne derivative may be
obt ai ned bytoxi di si np-{ epaxi‘di si;ng) conpounds qfz {osnmul a_4 wherein the

nitrogen Ricyclic g bup i sya fyropenyl group. Acc ng Xo the invention
the follo pr odEdtiTe, may be\used. The ceapound %Wherein A, denot es

-CH=CH i§ ded i a Eol %PIQI% ic solvent, bly Tn a sol vent
sel ected Arom ng N-net - - pyr § iqf

ylgcetanide and
di met hyl f or mam de, preferably dlne ‘ or mam de aﬁd t.hen ated to a
tenperature of about 30-90C, pre e bl y .40- 70C. Then A

agent is added and the m xt ur B R consiai
8. hours, pyeferably 3 to 6 hqﬂ~% L & s
vanadi-um pent oxi de mi xed with H202, Aost Breferably H202 urea.%onplex
conbi ned _w t h vanadi um pentoxi de. The mixture is worked up in the usual
way. TheDi¥@mds may be purified by crystallisation or chromat ogr aphy

dependi n@ari 8 ssoh 0eAE DR €145 bohtotRes B IGHAM 'pz;@agbgty lgagonpounds of

formul a n % es hal o
shown i naﬁ%'ﬁ%pfo‘j %ﬁqrtprﬁ;armthg qqmﬁowﬂa-@ﬂfggwi;a . These

compounds are known in the art.

quaterni sation of t

Starting from the compounds of formula 2 the esters of general formula 4
may be obfained by reaction with the carboxylic acid derivatives of formula 3, -
wherein R' denotes for example chlorine or a C1-C4-alkyloxy group. When R'
equals C4-Cg-alkyloxy this reaction may be carried out for example in a
sodium melt at elevated temperature, preferably at about 50-150°C, more
preferably at about 90-100°C at low pressure, preferably at below 500 mbair,
most preferably at below 75 mbar. Alternatively, instead of the derivatives 3
- wherein R' denates C{-C4-alkyloxy, the corresponding acid chiorides (R=CI)
may also be used.

- The compounds of formula 4 thus obtained may be converted into the target
. compounds of formula 1 by reacting with the compounds R2-X, wherein R2
‘and X may have the abovementloned meanzngs This synthesis step may

“also be carried out analogously to the examples of syntheSIS disclosed in WO
92/1 6528 in the case whereln R1and R2 together form an alkylene bridge
i there is no needto add the reagent R2-X, as will be apparent to the skilled
‘man. In this case the compounds of formula 4 contain a suitably substituted -
“group R1 (for example -C3-C5~aikylene-halogen) according to the above
definitions..and the. compounds of formula 1 are prepared by intramolecular
quaternisation of the amine. -




Di agram 2: for this, the conpounds of formula 4 wherein R Q?n%tz‘?ﬁs hydr oxy
are converted into the conpounds 4 whérein R denotes hal ogén usrng
suitabl e hal ogenation reagents. The nethod used for the hal ogenation
reactions to be carried out according to Diagram 2 is sufficiently well
known in the art. As is apparent from D agram 1, the internedi ate products

of gener ahltéﬁ{diwbﬂr to‘ih@%’élhéd BPr erftgtbgugl?@c’(ﬁbﬁg&ﬁﬂoer X (ﬂ‘b{}ﬁg% 0-4T| n anot her

aspect, r}p&ﬂ nt1on formula 4 9
June 20068 'ﬁgfﬁ'ﬂb e tpivativerd, wherein thegitrogan biexeliRgrowy be defi ned
as 3b0\é§ , dergtbs ensddpiné deﬂiwaeWié{Vbédﬂtﬁin@él by oxitfisihg Q8p @@dﬁgmﬁy hereﬁr- Bé
aci d additj al t ecte mong t.he rochl ori de,
hydr obr oni Jﬂﬁoﬁﬁééa %&%ngg%'g Gﬁ%r@! f899'ﬂg>!ﬁ¥8ﬁ%8"s%ﬁd g trope eny

hydr onet hglieepuAsroidingfo ﬁ?dmmtmnathe following prb@sduce naycdhoased.at e

hydroci t rm@co H‘H‘Wﬁéﬁeﬁ\ (;]p:lab elgg mgqﬁg ,ﬂé, i nate,

hydr obenzoat e and hydrt o- -to uenesu ona rochl ori de,
hydr obr orf¥eNtLPEsTe ypﬁaﬁéovw(ﬁetmg ﬁmamqmgchlon%thﬁr%rpwamne
hydr oret wmplmem&etmldemdmmétﬁmmﬁnd@f :@ﬂétﬁb@l formula 1 the

- Tace e AimBfyatirinaide Sip hor neqtd Aogt%iéqaﬁﬁ B ot M0 (o T ne bond

of the mfamblgr@jﬁm(h'lfhma:mtamadxndﬁmgagenhfs dduedhdnal theemlxm‘el | f none

or ef o abl iy ctstafibtemMétul for #1006 FouRy profafhy, 3o Blio, TR
Pl mken ks g%%ﬂq?@’t‘bs 308,y P H‘%%&e e et ably

i nked in
p05| ti onPl’Qfﬁr&bhé Hgozﬁueeagc@nplexmmummmmm obntdxa:leg Mweps R3' and

R4' . d d th th bly I k d
B PR B oL B R B 3, T
none of crystajlisation ﬂachrm,atcmaphmdemndldgrmttbe:rh@mﬂerg:gno w;mstaldlserpounds of

general fornmula 4 which are particularly preferred according to the

i nvention., are;those wherein the groups R3, R4, R3'" and R4' have the
Alternatively, the compounds of formula 4 wherein R denotes halogen may

also be prepared by the method shown in Diagram 2.

. 4 (mit R= OH) 4 (mit R= Halogen)
- Diagram 2. .
For this, the compounds of formula 4 wherein R denotes hydroxy are
‘converted into the compounds 4 wherein R denotes halogen us:ng suitable
- halogenatlon reagents. The method used for the halogenation reactlons to be
o camed out according to Diagram 2 is suﬂ" iciently well known in the art.
As'is apparent from Diagram 1, the intermediate products of general formula
- 4 have a central lmportance Accordingly, in another aspect, the present
invention relates to the intermediates of formula 4




sanme neani ng. The conpounds of formula 4 in the a-configurg’\(‘:]uﬁc aJgy are
preferably used as the starting materials. These a-confi gured ‘cofpounds

are therefore of particularly inportagce and correspond to general fornula
4a 9 June 2006 9 The conpounds of general formula 2 can be used for
preparing the conpounds of genperal formula 4. In one aspect, the present

I nvention provides the use OLthe conpounds of general fornula 2 as
starting materials for prephring the conpounds of general formula 1. The
conpounds of general fornmul can be used as an internediate product in
the preparation of the conpo of general forrmula 1. The exanpl es of
synthesi s descri bed bel ow s Hllustrate the present invention stil

further. However, they are A ard%p as only an exanple of the

procedure, as further illustration ofyfhe invention, wthout restricting

the invention to the object descrilidd|bel ow by way of exanple. 10 9 June

2006 Exanple 1: tropenol 9-f 9- car boxyl ate net hobrom de :

Me\+ M N Br 1.1.: nethyl g- O- car boxyl ate 3a:. 50.4 g
(0.223 nol) of 9-hydroxy- 9-fh ‘ ¢ acid are dissolved in 500 ni
of nethanol, conmbined with 5'm ®&* cqnc. sul phuric acid and
refluxed for 1 hour. After cooling, 100 mM of so&i um hydrogen carbonate

solution (about .pH 8) are added and the nmethanol is |largely evaporated
“down.  THEeReiRtthe groupseAt RaRTe R3WRBh rel Sk pidd GefHil J0U6lve L e Organi ¢
phase | Soptlind i o fAAPEY Peilid Sadlho 30 th-lt-ar}go?. FOAUETTTS pTTTTed by

aIlay ac:dI ac?dltion salts are meant salts selected from among the hydrochloride,

hydrobromide, hydroiodide, hydrosulphate, hydrophosphate,

hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,

hydracitrate, hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,

hydrobenzoate and hydro-p-toluenesulphonate, preferably the hydrochloride,

hydrobromide, hydrosulphate, hydrophosphate, hydrofumarate and

) hydromethanesulphonate.

As in the compounds of general formula 1 the groups R3, R4, R3' and RY', if
they do not represent hydrogen, may in each case be arranged in the ortho,
meta or para position relative to the bond of the "-C- R" group in the
compm'mds of general formula 4 _as well. If none of the groups R3, R4, R3'
| and R¥ denotes hydrogen, R3 and R3' are preferably linked in the para
position and R4 and R4 are preferably linked in the ortho or meta position,
rpost preferably in the meta position. If one of the groups R3 and R4 and one
of the groups R3' and R4’ denotes hydrogen, the other group in each case is
._ pre_ferably linked in the meta or para position, fnos_t preferably in the para
- position. If none of the groups R3, R4, R3' and R4' denotes hydrogen the
. gompounds of general formula 4 which are particularly preferred according to
. - the invention are those wherein the groups R3, R4, R3' and R4 have the
" ‘same meaning. '

| The compounds of formula 4 in the a-configured form are preferably used as
- the starting materials. These a-configured compounds are therefore of |
particqlaﬂy importance and correspond to general formula 4-a




fromethyl acetate. Yield: 50.0g of white crystals (= 93% ngug aéy). 1.2:
tropenol 9-hydroxy-fl uorene-9-carboxylate 4a: 13.4 g (0.05 Ao19 " of

nmet hyl ester 3a, 11.65 g (0.084 nol) ofgtropenol and 0.3 g of sodiumare
heated as a nelt at 75 nbar for 4 h ov%r a bath of boiling water wth
occasional agitation. After cooling the sodiumresidues are dissolved with
acetonitrile, the solution is evaporated to dryness and the residue is
extracted with dichloronmet hane/water. The organic phase is washed with
water, dried over MySO4 and the sgRvent is distilled off. The product is
purified by recrystallisation frbindiethyl ether. Yield: 11.40 g of white
crystals (= 29 % of theory). '1. ropenol 9-hvdroxv-fl uorene-9-carboxyl ate
nmet hobromde : 1.75 g (0.005 nol), are taken up in 30 n

di chl oronet hane and 15 nl aceto d conmbined with 2.85 g (0.015
nol ) of 50% nmet hybrom de solutiAn in pcetonitrile. The reaction mxture is
left to stand for 3 days at anbignt nperature, during which tine the
product crystallises. The crystal sSNyprecipitated are separated off and
recrystallised fromdiethyl etherRt¢$ purify them VYield: 1.95 g of white
crystals (= 88 /a of theoRW. =Nk -f'-t:RPSOC. 11 El erental anal ysi's:
calculated: C (62.45) H (5.4} rund: C (61.53) H(5.84) N
(3.22). 9.June 2006 Exanplﬂ*# a .@ | uor o-f | uor ene- 9- car boxyl ate
net hobromi.de :- Me\+ Me N~ H k~~r Sr .lifﬁrgggno
9-fluoro-filuorene-9-carboxylate 4b: 1.66 m (0699 nol) of

bi s- (2- met hoxyet hyl ) - am nosul phur trifluoride are

The compounds of general formula 2 can be used for preparing the
compounds of general formula 4. |

In one aspect, the present invention provides the use of the compounds
of general formula 2 as starting materials for preparing the compounds of
general formula 1. The compounds of general formuia 4 can be used as

an intermediate product in the preparation of the compounds of general
formula 1.

The examples of synthesis described below serves to illustrate the
present invention stiil further. However, they are to be regarded as only
an example of the procedure, as further illustration of the invention,

- without restricting the invention to the object described below by way of
example.




P aced in 10 m dichl oronethane and within 20 mnutes at 185892 S50

*sol ution of 2. 49 (0.007 nol) of 4ain ?'eg m di chl oronet hane 'I's a8

dropwi se thereto. The mixture is stirred for 20 h at anbient terrperature,
cool'ed to OC and carefully conmbined with 80 nl of water with thorough

stirring. ZIhen the_ m xtur | § cargful ly_ adjust to 8 wi.th aqueous
NaHCO3 sol 4H9éLiiﬁl4%¥%ﬁ?éﬂ5%ﬁ¥§ELﬂ§E%8§§E@E@§%8£E§BEhQMQQEeous phase is
extracted again with dichl oronethane, the conbined organic phases are
washed with water, dried oveMe@@Sﬁﬂ and ev Ferated to dryness. The
hydrochloride is preC|p|tated and recrystallised from

he free base is |liberated again using

. 10% ag. sodi um carbonate sol utio |d: 1.05 g bright yellow crystals (=
53 % of theoretical) 2.2: tropen o-fl uorene-9-car boxyl ate

met hobrom de : 1.05 g (0.003 nol9 of 4lp are taken up in 20 ml acetonitrile
~and reacted with 1.71 g (0.009 nol) oH_ 5080 net hyl brom de solution in
acetonitrile anal ogously to step 1.3,,T§ purify it the product is
recrystallised fromacetonitrile. Yie 8- : g of white crystals (= 60 %
of theoretical); nelting point: 253 | analysis: calculated: C
(62.17) H (5.22) N (3 15) found: C 204 5. 23) N (3.15). 9 June 2006
Exanpl e 3; hvdrox -quorene 9- carboxylate met hobr om de Me\ +Me N
" Br 3.1: 5iRgt - i : 9.0 g (0.026 nol) of .

1 rglﬁegol4 72;@;(04.@2@ ‘ uﬁ%@dmiylglﬂ&ﬁeﬁbc@boxﬁid%mgfé arssawbden 809 combi ned
W a SO n (0]

(-Q. 052 mﬂ] Of('?' &?%? éﬁg'%ﬁ&%ﬁ% "@‘63%?«5?0' %éb'%g\”' \ﬂc d stirred ?
«Lor 6 houeuxed 830 hoin &ftec coblingy 106n210u1tsddmm ﬂwdmgantrmrbomaterred is suction
filter Ed’s&lﬁlﬁ)ri\gﬁagug)ﬂ )Sar%dédbgﬁ%&tﬂeﬁﬁbt?\? F8 14rgllly EV4HoPSBH YW act d and

conbi ned ssol vy
: he mixture Is extracted with dichloromethane and water, the organic phase is

dried and evaporated to dryness. The product is purified by recrystallisation
from ethyl acetate.
- Yield: 50.0g of white crystails (= 93% of theory).

acetonitrile/diethyl ether. Then

1.2: tropenol 9-hydroxy-fluorene-9-carboxylate 4a:
13.4 g (0.056 mol) of methylester 3a, 11.65 g (0.084 mol) of tropenol and 0.3
g of sodium are heated as a melt at 75 mbar for 4 h over a bath of boiling
water with occasional agitation. After cooling the sodium residues are
dissolved with acetonitrile, the solution is evaporated to dryness and the
residue is extracted with dichloromethanefwater. The organic phase is
' ) - washed with water, dried over MgS0O; and the solvent is distilled off. The

' product is purified by recrystallisation from diethyl ether.
~ Yield: 11.40 g of white crystals (= 29 % of theory).

1.3: tropenol 9-hydroxy-fluorene-9-carboxylate methobromide :
1.75 g (0.005 mol) of 4a are taken up in 30 ml dichloromethane and 15 ml
acetonltrlle and comblned with2.85g (0.015 mol) of 50% methyibromlde
~ solution in acetonitrile. The reaction mixture is left to stand for 3 days at
ambient temperature, during which time the product crystallises. The crystals
" precipitated are separated off and recrystalllsed from diethyl ether to purify
"~ them.
Yield: 1.95 g of white crystals (= 88 % of theory); Melting point: 250°C.




- resulting solution is evaporated to dryness, the residue i ext 0?(chlted W th
*di chl oronmet hane/ water. The acidic aquequs phase is made ba |c &l Na2CQO3, .
extracted with dichloronethane and the organic phase is dried over Na2SO4
and concentrated. Then 1 m of acetyl chloride is added at ambi ent
t enperature and. the mi xtur o] ter extraction with 1
N hydr ochlEpfenialianalysis: £a h@e‘%’sﬂr{édﬁ]dﬂﬁéé extracted with
di chl or onet hane, the orgftmlnd phaS}a(B‘BSSWvbBM)th(BZ@Ier and dried over
Na2SO4. Then the solvent is renmoved by distillation. The crude product is
purified by recrystallisation fromdiethyl ether. Yield: 2.8 g of white
cryst al s ExamplezsiropaaelS=Hlucratiiuorene-9-carboxyiate methobromide :

9- hydr oxy-f | uor ene- 9- car boxyl ate methobromde : 1.3 g (0.004 nol) 4c are
taken up in 20 m chloroformgand g n acetonitrile and reacted with 2.279
g (0.012 nol) of 50% net hyl broml\pre solution in acetonitrile anal ogously to
step 4.3. To purify it the prod is recgystallised fromacetonitrile.
Yield: 1.25 g of light beige cry (= 68 % of theoretical); nelting
point: 243 244C. El enental anal caHlcul ated: C (60.27) H (5.28) N

(3.06) -found: C (60.03) H (5.3 .55). 13 9 June 2006 Exanple 4:
scopi ne 9-fluoro-fluorene-9- carboxyl at n%thobrom de: M \+ M N Br 4.1:
scopi ne  9f | uor o- f | uor ene- 9- car boxyl ate_4#.~ 0.885 m (0.005 nol) of
bi s- (2- net hoxyet hyl ) - am nosul phur trif r| de are placed in 25 m of
di chl oronet hane and reacted with 1 nmol ) of 4c anal ogously to
the procedure according to 2.1. Yie eige crystals (= 75 % of

t heoretical)
2.1: tropenol 9—ﬂuoro-ﬂuorene-Q-carboxylate 4b:

1.66 ml (0.009 mot) of bis-(2-methoxyethyl)}-aminosulphur triflucride are
- placed in 10 ml dichloromethane and within 20 minutes at 15°~20° C a
solution of 2.4g (0.007 mol) of 4a in 25 ml dichloromethane is added dropwise

-thereto.
' The mixture is stirred for 20 h at ambient temperature, cooled to 0°C and

- carefully combined with 80 ml of water with thorough stirring. Then the mixture
is carefully adjusted to pH 8 with agueous NaHCOj; solution, the organic '
phase is separated off, the aqueous phase is extracted again with
dichloromethane, the combined organic phases are washed with water, dried
‘over MgSO, and evaporated to dryness. The hydrochloride is precipitated and
recrystaliised from acetonitrile/diethy! ether. Then the free base is liberated
' égain using 10% aq. sodium carbonate solution. Yield: 1.05 g bright yellow

~ crystals (= 53 % of theoretical)

2 2 tropenol 9 fIuoro-ﬂuorene—g-carboxylate methobromide :
.1.05 g (0.003 mof) of 4b are taken up in 20 ml acetonitrile and reacted with
- 11g (O 009 mol) of 50% methyl bromlde solution in acetonitrite analogously
to step 1.3. To purify it the product is recrystaillsed from acetonitrile.
Yleld 0.80 g of white crystals (= 60 % of theoretical); meltlng point: 252°C
Elemental anaiysus calculated: C (62.17) H (56.22) N(3.15)
fcund C (62.04) H (5. 23) N (3 15).




© - to drynes$

4.2: scopine 9f| uoro-fluorene-9-carboxyl ate nethobronide P e 40.003'
*mol Y of 4d are taken up in 30 nl acetopjtrile and reacted vmlfrh (_3[ 71 g
(0.009 nol) of 50% nmethyl brom de solutTon in acetonitrile analogously to
step 1.3. To purify it the product is recrystallised fromisopropanol.
Yield: 0.4 f|te .Cry als = %f theorettlcgl)' rreltlng poi nt :

- SCopine ‘j_

200- 201C. =EFeM 28 : g
found: . C (59. 91) H (5. 18) N (3. 10) Exanple 5: tropenol
9- met hyl - f | uor ene- 9- car boxyl atte nﬂm&obron1de  Me\+Me N Br 5.1.
9- net hyl - f | uor ene- 9- car boxylic gl d 3b: a? met hyl
9- net hyl - f| uor ene- 9- car boxyl ate: {44 9 June 2006 From 7.6 g (0.33 nol) of
sodi um and 300 ml of ethanol a s et hoxide solution is prepared, to
which 69.6 g (0.33 nol) of 9-0 boxylic acid are added batchw se.
After the addition has ended the m xtufe is stirred for 2.5 hours at
anbient tenperature. Then it is evaporgteghto dryness, the residue is
suspended in 600 m of dlnethylfornaque and 93.96 g (0.662 nol) of nethyl
| odi de are added dropwi se. The m xt S irred for 3 hours at constant
tenperature. The cloudy solution i$ lto 500 mM of water and 300
m of diethyl ether with cooling and, ez , the organic phase is
washed wi wat er  and 096sod|un1carbonate solutlon dri ed and evaporated

: SeRPIng Irh flgone; POXHAIE kher chronatography, el uant:

c]ycltﬁhexame ggioemzwh}o?cattﬁip%n%feéterXa@rélsuéﬁerﬁbcgin@o whbt e crystals (= 16%
-0 eore ne LN alLn
i BpliaRaridd Bl Seiongy Wind4tra (393 mobghvaradum: (et hy

: g g: E;: -axidep rlﬁrf‘é)"ﬁ‘raaoluhny loh B8 (0.632 motpbf 13,0,-urea in 20 ml of water
is added dropwise and stirred for 6 hours at 60°C. After cooling to 20°C the
precipitate formed is suction filtered, the filrate is adjusted to pH 2 with 4 N
hydrochloric acid and combined with Na,S-0s dissolved in water. The
resuiting solution is evaporated to dryness, the residue is extracted with
dichlororethane/water. The acidic aqueous phase is made basic with
NaxCOa3, extracted with d:chloromethane and the organlc phase is dried over
Na>S04 and concentrated.

Then 1 ml of acetylchloride is added at ambient temperature and the mixture
is stirred for 1 hour, After extraction with 1 N hydrot:hloric acid the aqueous
phase is made basic, extracted with dichloromethane, the organic phase is
- washed with water and dried over Na,SO4. Then the soivent is removed by
distiflation. The crude product is purified by recrystaliisation from diethyl
ether.
-Yield: 2.8 g of white crystals (= 30 % of theoretlcal)

3.2 scopine 9'—hydroxy-ﬂu0rene—9—cazboxyiate methobromide :

_ 1.3 g (0.004 mol) 4c are taken up in 20 ml chloroform and 20 mi acetonatnle
and reacted with 2. 279 g (0. 012 mol) of 50% methylbromlde solutionin
acetonitrile analogously to step 1.3. To purify it the product is recrystalhsed
from acetonitrile. '
Yield: 1.25 g of light beige crysta[s (— 68 % of theoretlcal) meltlng point: 243-

" 244°C,

' Elemental analysss calcuiated: C (60. 27) H (5.28) N (3.06)
' found C (60.03) H (5 35) N (3. 55)




mol ar., aqueous sodi um hydroxi de solution are stirred in 128Jun B

"1, 4- d| oxane for 24 hours at anbient t erature. The di oxane %I stilled

off, nmade up to a total volune of 300 with water and extracted W th

di et hyl ether. The aqueous phase is acidified with 3 nolar, aqueous HC,

crystalli flltere. 11. 25 g of white crlystgls (= 95% of

t heoreti cal s SEUCTERG-CAI aie figiheb

9- et hyl - f uor ene- 9- car boxyl ate 4e: 6.73 (0 03 nol) of 3b are suspended

in 60 m dichl oronet hane, condm\nedne with 5 é) g of oxalyl chloride and 1

drop of dinethylformam de, then stirred for™ one hour at anbient

tenperature and finally the solv is distilled off. The acid chloride

remaining is used in the next st hout any further purification. 4.18

g (0.03 nol) of tropenol and @ . 083 nol) of diisopropylethylanine
.are suspended in 100 m of di¢hl oroefhane, the acid chloride is added

dropvm se to 30 m of dichloroethane at035@40C and then stirred for 24 hours

at 40 C. The suspension is diluted vmt,h di chl oronet hane and extracted with

di l ute hydrochloric acid. The organis ase t hen washed with water,
¢
,,

dried over MgSO4and the product i into its hydrochloride W|th a
solution of HCl in diethyl ether. y is then renoved. To purify
it the hydrochl oride is taken up in water and extracted with
di et hyl &-Fe$COPiRR =7 MOIRIILIOINE-CADPHPL AESi ¢ Wit h 10% ag. - sodi um

. car bonate)8wh1li(ﬂ)0)05a"ndl)@Xbfsa(QLmétthyéth?l)féﬁhmb@lilphhﬁfrﬁluoﬂ'ﬂéa’i’éganl c phase

is dried nt illed i.el 40 g of
yel | ow oﬁ?é/‘%d 'HZI\%)S @?Ofﬁggi Egmég]%n% #'66:{) e‘ 4é)g ©. 06 g]) °$4
9- met hy| anglogosishy: i@tbarﬂno&gdtueacmﬁmo&mde : 1 8 g (0.005 nol) of the
free bas ¢ _o%) method in step 1.3. The
pr oduct ?(slégu?l11?? b%%t&?e%;&a(s I%Ségtplbg'ﬁét?ggm acetone. Yield: 1.80 g of
- white crystals (= 82 %of theoretl cal); nmelting point: 258- 259C; El enental
‘anal ysi's 4.Z:alcopirfd Sdfiudtoliffordife-oidatfo yte thétBobfmide :
' 1.1 g (0.003 mol) of 4d are taken up in 30 ml acetonitrile and reacted with
1.71 g (0.009 mol) of 50% methyl bromide solution in acetonitrile analogously
- to step 1.3. To purify it the product is recrystallised from isopropanol.
Yield 0.45 g of white crystals (= 33 % of theoretical); melting po:nt 200-
201°C.
Elemental analysis: calcufated: C (60.01) H (5.04) N (3.04)
found: = C (69.91) H(5.18) N (3.10).

Exarh'ple 5: tropeno! 9-methylfluorene-9-carboxylate methobromide :

Me\.-l-/Me Br

B _Q—methyl—ﬂuoréne-Q-carbovaic'acid 3b:.
a} methyl 9-methyl-fluorene-9-carboxylate:




found: C (64.15) H (5.95) N (3.18). Exanple 6: scopine 9 June 2006

’9- met hyl - fl uor ene- 9- car boxyl at e net hobg@m . 6.1: scopine

9-met hyl - f | uor ene- 9- car boxyl at e 4f: (0.007 nol) of tropenol ester 4e
are reacted with 0.13 g (0.001 nol) of vanad| um(\/) OXIde and 1.43 g

d 3.
(Cera Toureoth7 & RpaiRol B8 s8Rt Lot S0aiMie ByPaRT 3 RphM Yitlal 1P >+
. 9-net hyl - Eblulibﬁan%p@pme@dnwfacfeﬁﬁﬁglﬁbfi&m@)aof Q—ﬂuer@epemm&hcrablﬂ of 4f are
taken up bR Bl bRRAWAN, tAﬂér@h@aedshsﬁwa@%nwehhhe ﬁ.ﬁ“fe&sgtﬁlre%%%gm') of 50%

- met hyl br de solution | n acetonit anal Yi el d:
1.6 g of %ﬁ haurs 3t ampignt temperaliieg. TFl%ldF @tQV@apyatem drvRgss 214C.
(EI6 Sm;g; a:_ir@mkeyw suspealied irn6ed ml Gf tideth h’oﬁhdrﬁu;ig%d‘gi% 0. eéz)ﬁm) g

s .fq onpounds
Secor df noot refnd i a1 o deeblvice e ey BUBEARE S e Ne r ecept or
( Muscar i ntenstaptiemperatube.yhe dpudy selution ipstirnetbinta 500 dilod wadert &amd | nvent i on
have K vabof dtldidiRyrathbAitd 8dfindland, é{gﬁﬁc@ﬂ JhBrhadbphlbbys for the VB

recept or es ues were deter escri
Cheni cal swaﬁw%mﬁ?%%teﬁsna i1Qe1 Sp4ibm W@F%teﬂé?é#t%ﬁ'ﬂ@ﬂ apdayepersedy, with a
specific foaﬂiynasélménesﬁiueﬁebhrmw?soh:enﬁrga??mmgiagh Aél'ughh? %; hert gt
reagents eo i del berg an rck o rmst a

Cel | yﬁﬁﬁe%aluéiﬁﬁ %Cr?%m%r%r anes from CHO (Chi nese hanster ovary)
~cells V\,hl‘éie¥d Vit @1 grofvditectrgstalsi (Fhl 6% of dhearetical); dielting poieé 1838°the hunan
muscar i nlfogo@aceptor subtypes hm to hnb (BONNER). The cell nenbranes of

the desired subtype were thawed, resuspended by hand with a gl ass
~honogeni ser and diluted with HEPES buffer to a final concentration of 20-30

mg of pr db)ed-miethyl-fluorene-9-carboxylic acid 3b:

12.6 g (0.053 mol) of methyl 8-methyl-fluorene-9-carboxylate and 53 mi of 2

- molar, aqueous sodium hydroxide solution are stirred in 120 mi of 1,4-dioxane
for 24 hours at ambient temperature. The dioxane is distilled off, made up o a
total volume of 300 ml with water and extracted with diethyl ether. The
‘aqueous phase is acidified with 3 molar, aqueous HCI, crystalfised and
filtered. | |
Yield: 11.25 g of white crystals (= 95% of theoretical); melting point: 168°-
169°C.

5.2: tropenol 9-methyl-fluorene-9-carboxylate 4e:
6.73 g (0.03 mol) of 3b are suspended in 60 ml dichloromethane, combined
with 5.0 g of oxalyl chloride and 1 drop of dimethylformamide, then stirred for
- one hour at ambient temperature and finally the solvent is distilled off. The
- acid chloride remaining is used in the next step without any further
punﬂcatlon
| _' '4 18 g (0.03 mal} of tropenol and 4.27 g (0.033 mol) of dusopropylethylamlne
are suspended in 100 ml of dichloroethane, the acid chloride is added
- dropwise to 30 ml of dic;hlordethane at 35-40°C and then stirred for 24 hours
-~ at 40° C. The suspension is diluted with dichloromethane and extracted with
?_ dilute hydrochloric acid. The organic phase is then washed with water, dried
over MgSO4and the product is converted into its hydrochloride with a solution
- of HClin dietﬁyl ether. The solvent is then removed. To purify it the
'_pfécipi_tated hydrochloride is taken up in water and extracted with diethyl




Recept or bi nding studi es: The binding assay was carried ou% L Rod 1 nal
*volume of | m and consisted of 100 pl- of unl abel |l ed substance In vari ous
concentrations, 100 NI of radioligand “(3H N nethyl scopol amine 2 nnol /L
(3H-NVs), 200 pl of nmenbrane preparation and 600 pI of HEPES buffer (20
mol / L HEP nol / L rrm)I/ sted wth 1 nol/L NaOH
Lo pH 7. 4)ethand Necsats AT os 4 et Hae Wb b Aecsontiingearondsl/ o

at r opi ne. sdlhiop aad @xtracted witts dichiondraetrdinkoThd Brganic phas8 rCdiied ogemel |
mCro“trlﬁlg@%ﬁ%th@%@ﬁﬁ%d%ﬂ'@&& rene, No. 267001) as a double

measur ene ded by filtering using an Inotech Cell
Har vest erYQWMQEOfMQWMr(UL@V owfithaaieliaal)7 filters. The filters were
washed with 3 m of ice- cool ed HEPES buffer and dried before measuring.
Deter m ni | ' e radiogctivity of.the filter mats was

measur ed Eﬁ@&%ﬁiﬁﬁsﬂé@ﬁ%@éﬁé—m aut or adi ogr aph

(Bert hol 1.8\ (010951 mdl}/@fethé&‘éé)basbﬁ@arhmcmafmgtbuﬂy tothe mettoddn val ues

“were calc gﬁ% ved directly from
t he nmass- %%ﬁl on 'ﬁft%\ﬁn%du?ﬁi‘s pﬁ]rfreﬂ P@’gﬁﬂ'rﬂ%ﬁhr ece or Hf and reaction
(SysFit -Yiglst:th@@ @ GfSCMIe'ICn@WEKF)& ¥ efdhaeigtisal); B EH?GN“ w subt ypes of
muscari ni getyl choline receptors Trends Pharmacol. Sci. 10, Suppl.:
B

11-15 (19 t systens of nonli near
equation ﬁh}%‘?q*msn%gakcufa}g g@i@ﬁ' (%'Iqﬁ ggﬁﬂg{}nds of formula 1
according to the inventifoumdir e clBaedctFHrH{EDI)YN (BHE).r range of uses in the
therapeutic field. Particular nention should be made of those applications
for which the corrpounds of forrrul al accordl nlg to the |nvent|on may -

pr ef er abl Examples8dseapine 8-metkykflugrene-9-earhaxyletedng

- anticholinergics.

- 8.1: scopine 9-methyl-fluorene-9-carboxylate 4f:
2.5 g (0.007 mol) of tropenol ester 4e are reacted with 0.13 g (0.001 mol) of
'vanadium—(V)—oxide and 1.43 g (0.015 mol) of H,O.-urea analogously to the
process according to step 3.1.
Yield: 1.8 g of white crystals (= 71 % of theoretical).

6.2: scopine “9-methyl-fluorene-9-carboxylate methobromide :
1.8 g (0.005 mol)’ of 4f are taken up in 30 m acetonitrile and reacted with
2.848 g (0. 015 mol) of 50% methyl bromide solution in acetonltnle
- analogously to step 1.3. -
Yield: 1.6 g of white crystals (= 70 % of theoretical) melttng point: 214°C. . -
,- Elemental anaiysus caicuiated C (62.13) H(5.93) N (4. 26)
' found - Cc(e2. 23) H (6 05) N (4 32).




These are for exanple the treatnment of asthma or COPD (chrogiJ %géructi_ve :
1 v . ne

" pul monary di sease). The conpounds of gggeral fornula 1 may al'so be used to
‘treat vagally induced sinus bradycardia and to treat heart rhythm

di sorders. Generally, the conpounds according to the invention may al so be

used ther tel | & 1 troi ntestinal
ract. | TrEWeR bR et LoRpouRs SBBoral il eIV ioh b B 4% "and 4l 2o
to treat aﬂéﬁ?f‘ﬁtﬁa@f 98I M3 recaptesdyscerinicRecrptensiduypeB).ithe cat i ons '
fmsnt l loneclic@hpuemcés_ éb@irﬂrrlgﬁtbftﬁ@‘in\!éﬁﬁ_ﬁ@ﬁhm@ @mamt@%? liéﬁé iﬁahhﬁ)r{m H’Poungﬁ of
ormul a ccqrdi.n | ntion is o i cul ar 1 npaortance. e
conpoundst® sd)gﬁé?' gfﬂlngy&Q[ﬁQeWﬁﬁ%pegéorui’gas%ﬁg]g.lﬁéiwergmt ingd B¥onj uncti on
wi t h ot hetheauethod dasssbedbefovaf fornula 1. The conpounds of general
formula 1 may al so be used in conbination with other pharnacol ogically

active substances. These may be, in particular, betam netics,
ant i al | erghe®icats\r ant agoni sts, PDE IV inhibitors, | eukotri ene

ant ?goni ?HwN!gS%@aﬁl%}h?éﬂﬁr&htMé&rstﬁﬁfﬁs_ hgﬂpr@%'t _aunaawéé I withrg carrol f
corticosteroids as ation active subsfances. anmpl es o
bet ani neﬁpceé’*fwﬂae'wwﬁ@'%ﬁ%ﬁﬁ%m?@ CummeliAlL R bR fepgerth; unct | on
wi t h t he wenepahtaiteddforh Garuk af Heidethard anddvipmlraf Daraistadted 18 9 June 2006
from anong banbuterol, bitolterol, carbuterol, clenbuterol, fenoterol,

fornoterol, hexoprenaline, ibuterol, pirbuterol, procaterol, reproterol,
sal net er deell rol, terbutaline, tolubuterol,

4- hydr ox WW/é-sed{del-nhémbtahes from CHO (Chinese hamster oyary celis which

T, AR R A A B a . 0 7
but yl am megepthasalbtypas hivi( to-lmed IBONNER ) Traendelaherhbrgrissaitheny| | - 2- [ 4- (1-
1 SR et S e e
propy! anieg)egamigasiandydi with Bk aiffex &0 atfina) gomeanitakianiaf 20-30 ] - 2- [ 3- (4-
et hoxyphegyf profeifBhhy! - 2- propyl am no] et hanol , 1-[2H-5- hydr oxy- 3- oxo- 4H
1, 4- benzoxazi n-8-ylj 2-[3-(4-n-butyl oxyphenyl)-2-net hyl - 2-
' | Receptor binding studies:

The binding assay was carried out in a final volume of 1 ml and censisted of

100 pi of unlabelled substance in various concentrations, 100 i of radioligand

(3H-N-methylscopolamine 2 nmol/L (3H-NMS), 200 pi of membrane

preparation and 600 ul of HEPES buffer (20 mmol/L HEPES, 10 mmol/L

-MgClz, 100 mmol/L NaCl, adjusted with 1 mol/L NaOH to pH 7.4).

The nonspecific binding was determined using 10 umol/l of atropine.

The preparation was incubated for 45 min. at 37°C in 96-well microtitre plates
. {Beckman, polystyrene, No. 267001) as a double measurement. The

incubation was ended by filtering using an Inotech Cell Harvester (type IH

110) through Whatman G-7 filters. The filters were washed with 3 mi of ice-

~cooled HEPES buffer and dried before measuring.

' Determining the radioactivity:
~ The radioactivity of the filter mats was measured simultaneously using a two-
- dimensional digital autoradiograph (Berthold, Wildbad, type 3052).




propyl am noj et hanol , 1-[2H 5- hydr oxy- 3-ox0-4H 1, 4- benzoxaz b5 %bé 2-{4-]3-
“(4- met hoxyphenyl ) -1, 2, 4-triazol -3-yl ] -2; met hyl - 2 but yl am noj erfehanol 5-

- hydr oxy- 8- (1- hydr oxy- 2-i sopropyl am nobUt yl ) - 2H 1, 4- benzoxazi n- 3- (4H) one,
1- (4-am no-3-chloro-5-trifluormethyl phenyl)-2-tert.-butyl am no) et hanoi and

1- (4-et hogelclar @onyl am no- 3-cyano- 5-fl uorophenyl )-2-(tert.-butyl am

I no) et han nally in the formof the racernates, the enantioners,

t he -di ast €he diwabkiesanereogzticudateldiusingrienpiicit eaaatibng wbidh wemodmimdbl e acid
addi ti on aiﬂe @/f?&ﬂ tﬁ?%a@%ﬂ'ﬁﬁwt @ﬂﬁ?ﬁ’é md&?torﬁhgﬁ%ﬁ tor tth get am meti cs

used as ac dunds Jor for mul a 1
accor di ngrqa?tiﬂﬁésﬁﬁt'eﬁpﬂb!ﬁf%ﬁpl‘é &QW@K'} om anong fenoterol, fornoterol,
sal neterol, 1 [ 3- (4- net hoxybenzyl -

I no) - 4- hy henyl] 2-[4- (1-benzi mdazolyl) 2-nmet hyl - 2- butyl am
“.ino]etha era 2H 5- hydr oxy- 3- oxo- 4H 1, 4-benzoxazi n-8-yl]-2-[3-(4-

N, N- di- rretBQ)INNElﬁdﬁhNBw su%ﬁypﬂdafwwébaumupad:eiyﬂchollm femeptars 1- [ 2H 5- hydr oxy- .

o R I SIS 2

n- but yl ox@gm@teyegﬂmﬂtlmmwrnwfaﬂmlmaémuﬁtwns NuperMat hy@$oxy 3- oxo-
4H- 1, 4- beqrii 3 gl(mg@;)yl] 2-{4-]3-(4-net hoxyphenyl)-1, 2,4-triazol-3-yl]-2
met'hyl -2-butyl am no} et hanol, optionally in the formof the racemates, the
enantiomers, the diastereoners and optionally the pharnacol ogically
acceptable acid addition salts thereof, and the hydrates thereof. O the

b |
bet amt et i caRBbLATE e AR | ErATRAINS B YRl onaBlh ol oL e
enant i orm,thglr ramge af ﬁgeseretgﬁém@raaﬂwcbfp‘ﬁlﬂoﬂamoylarmerpimmuﬂ gurrm o

accept abldt tRsdslapgiictions ferakhieh iﬁ@é@ﬁbeuﬁdsﬂomﬁnhm ab@@rdtrrgetbq% Accor di g
to ‘the |, nveql ion, the a gacqld addi ti o cs. sel ect ed,

For " exarlBeition By SiREELY bS hpar SoNB AT, SHPar PHROHAR el Pl e

phosphat ess aritwmhae@lcsrret hanesul phonate and xi nafoate are preferred.
Particularly 9 June 2006 preferred in the case of salneterol are the salts
sel ected from anong the ?;drochl oride, sul phate and xinafoate, of which

t he xi nafldwse are fpaexamnleet ¢ jreainentaf asthmasr GQRBPLehipnis elbstruciivei n t he
case Of fﬁ?ﬂrﬁﬁhﬁr’yoclilséé%)t i"Re €8Mbdunds 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 {o treat spasms in the urinary tract and also to treat
menstrual pain, for example. Of the ranges of indications mentioned above,
the treatment of asthma and COPD with the compounds of formula 1
according to the invention is of particular importance.

The compounds of general formula 1 may be used on their own or in
‘cbnjunction with other active substances of formula-1. The compounds of
~ general formula 1 may also be used in combination with other
. pharmacologncaﬂy active substanoes These may be, in par’ucular
i betamimetics, antialfergics, PAF antagonlsts PDE IV inhibitors, leukotriene
~ antagonists, p38 kinase lnhlbl_tors, EGFR- kinase inhibitors and corticosteroids
as well as combinations of active substances.

Examples of betamimetics which may be used according to the invention in
conjunction with the compounds of formula 1 include compounds selected -




selected fromanong the hydrochl oride, sulphate and funarag% Oém i ch the
* hydrochl oride and fumarate are particulgrly preferred. Accora?% o the

i nvention, fornoterol fumarate is of eﬁgeptional i nportance. Wthin the
scope of the present invention, the corticosteroids which may optionally

be used in Luncti.on with.the conmpoupds of fornula 1 may be conpounds
sel ected f F@ﬁ?%ﬁ‘& Hargbitetn); Qf&"e c%ﬁﬂ%ﬁ%’s@'ﬁ@,[’“ﬁeﬁ"afﬁﬂqmne,
budesoni ddormoterdlchexoprenalines itadenot pirbutarel prociterol, eépropsiol, de, GV 215864,
KSR 592, QLinéeran h@ﬁa! o BT Wt i of the
present in gﬁt?ﬁ%:g?@§6@%¥@1cosngggéghgpggégﬁégpﬁaq?z%ﬂﬁgﬁﬁgggfIunisolide,
bec| omet h&8ER¥ethoxyprepyilsuphonyletvdicamine)ethyll2(Fshereothiazelbaspte,
ci cl esoni @B—ﬂ&bﬁb—dﬂi&%ﬁ@)ﬁﬂpﬁ%ﬁy?z- HLisoriitH RESHI ez_nieltmﬂzgasone, nmomet asone
and CiC|e§ﬂ hgﬁ.arqpingpqtﬁq aq budesoni de“and tl uticasone are
particul a @J Wé‘? 2REY Tl gne E’éﬁ@',zy' P¥e-4-hedrexppleefl]-24é-(br esent
pat ent appenhzimitdamiyl)2veettml-Butteamintiettanok ddophs hyaroxys oretaqad of the
word -corti ' Ao i > r.Qj Lt hi e scope of the
" present i H\%ﬁ%ﬁ%ﬁé | nc_PL%P‘Pe{% [%F‘{ re %ﬁ@ﬁ@'&'%ﬁgghgéy%?%&ybgf i ves whi ch may
be f or medPfRYAMINSlathane); #d2H-Fhydpxe3-oto-Adst #Hleazoxdin-Syl-2dBHat i ves
include: prgh hiy§-2-metH 8ISt MR hﬁ\f ' f&{y_ Aol ES,
acetates,1gféfggg?gtgg lg%éﬁgfﬁgg% Hgﬂghaégﬁﬁ a ﬁfpg e ,ﬁg%@a ates or
"furoates. '1h PR Y (%37 F%ﬁ&%ﬁgaﬂy - YiPso occur in the form of
‘thei ) hy dpestpytamiBie fetidirad, b{?_-’*?mwdl‘oi(y’fm-d)dd-ﬂﬂsi,Mbﬁfg@n?eyﬂ-@ﬁd-[?c?or Ioli no
tothe in fgg¥, K I QN 2 oun 0 a 1 include
. ',corrpoundscéﬁ@'tg:t ec Bgé??bﬁf%ﬁ%dé%&'ﬁ? ;’F?tmgz %ﬁ@?rﬂfﬂq}‘% ?f‘ogg::lf | o,
- Bay- 19800ydrexy-83Adshysiiexy-Bysamopylampuity-AH b 89z oxain-3-24H Poaed
AVD- 12- 28{.{4-ahinb F-£198r P8t G rnB iy R H Ry D2\ fsh Hifl -
enpr of yl I(|1':;r(1 h rof | Bm | .ast 3ari fl (é_:ib nd y&ﬁ%%@]@ﬁ Wm){aga. ggﬁag 281 is
particul a Féj BrEgaLporjamisio-3CyARe fﬁ{f’rﬁP enyt he-(tesirbubirmsirsety@nsl al  f or nul a
1 accor diopjionally frethel fomandf ittemracémpate s fthe enaatita et thaliRisesrediiepsied PDE- | V
I nhi bitor ' L 4L f. present inyention, a
refer enceﬁ%&%ndugﬁg‘?ﬁggﬁ%&gﬁ%iﬁﬁéﬁbﬁ%_%gdta%cfddﬁ%ﬁglpﬁ %’ﬁd ts thereof
whi ch mayWekates thesgor. ifestingieralpdhe distgmimetigstussideasaadtiveaddi ti on sal ts
whi ch maysubeteneere cbijuhbiion with the compounds of formula 1 according to the
invention are selected from among fenoterol, formoterol, saimeterol, 1{3-(4-
methoxybenzyl-am ino)-4-hydrquphenyi]—2—[4—(1 -benzimidazolyt)-2-methyl-2-
butylamino]ethanol, 1-{2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl}-2-{3-(4-
N,N-dimethylaminophenyt)-2-methyl-2-propylamino]ethanol, 1 -[2H-5-hydroxy-
3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-methyl-2-
propylaminolethanol, 1-[2H-5-hydroxy-3-oxo0-4H-1,4-benzoxazin-8-y(}-2-{3-(4-
. n-butyloxypheny#)—2—methyl-2-propyiamino]ethanol, 142H-5-hydroxy-3-oxo-
- 4H-1,4-benzoxazin-8-yi]-2-{4-{3-(4-methoxyphenyl)-1,2 4-tfriazol-3-yl}-2--
- methyl-2-butylamino}ethanol, optionally in the form of the racemates, the
- enantiomers, the diastereomers and optionally the pharmacoiogically
. acceptable acid additio’n salts thereof, and the hydrates thereof. Of the
: ‘b‘etamirlnetics mentioned above the compounds fOrméterol‘and salmeterol are
. pa‘rtici_jlarly'preferred, optionally in the form of the racemates, the
~ enantiomers, the diastereomers and optionally t_he pharmacologically
- acceptable acid additidn_ salts thereof, and the hydrates thereof. According to
' the invention, the acid addition salts of the betamimetics selected, for |
example, from among the hydrochloride, hydrobromide, sulphate, phosphate, -
- . fumarate, methanesulphonate and xinafoate are preferred. Particularly |




,abovenentioned PDE-1V inhibitors are neant, for exanple, plar mBs gtically
acceptabl e salts selected from anong t salts of hydrochl orrcacrd, 209
June 2006 hydrobrom c acid, sul phuric acid, phosphoric acid,

nmet hanesul phoni ¢ acid, acetic acid, funaric acid, succinic acid, lactic

acid, citric.a artaric a Accordin o the

i n{/ent i :)n I eéﬂhﬂé‘*%ﬁ%@?éﬁ&&ﬁ?ﬂ' QFﬁ){% ﬁar\té sei%fg?‘a from g I Bori de,

hyd [1 obr onhytkpdsloh@@,a&dphqibtmﬂmﬂafoatw of winidhitheednafpatenistparticudady ef erred.
Wthin t % agoni st s,

" which nay op |oﬁq'ém§®%§%§ﬁ%ﬁ 1@%@%”%@%&%6%[{%&%%%@% dg of fornmula

1 denote%ee@iﬁﬁémgﬁmgefbeéwdmsﬂ@ admﬁglpbatﬁ@ad fumarate, efavhichdhe n, al pha-

di h_ydroerwbmbna@anhmﬂakﬁe,ar@ é&i?:h!éi'f? pr@fe’r‘f@dp%@b%dlﬁ &¥d ol . ropinirol,
tallpexol e In the scope of the

ter ur|d nd ozan
present ¥R (g @ma@t%a%f.% %@Pﬁ@ﬁ@"%th the conpounds of

fornula 1, dopam ne agonl st s selected fromanong pram pexol, talipexol and

viozan. G AE Ebook % Olo Bl U HRAHLAURR B RELETC o the

present |Qﬂﬂ@ﬁﬁ||bhe ugeddn @@Elﬁﬁ@tl@fbwﬂhihqb Rempauods of ﬂ;mqla daeaypbeabl e aci d

add'tlonc%ﬂ*lﬁcﬁjrﬂécbéféléié@h%ﬁl éﬂ@hg%nw.a@ ﬁ'@ﬁforﬁéﬂ%%on@)’ x_:i é0| ogi cal l'y
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accept abl e aci d. ition salts thereof
aboverrentd US%@G ‘8@ g‘lﬁ%’éoﬂﬁoﬁﬁoﬂ"éa?ﬁr@ qq),rg eutically
accept ablKSR #1925 STe1 28 had dbxametrazoge! lﬁ’eef@aébly, wﬂhlnhhd rscobé of tie aci d,

nvet o adrgedfifherfidnl M6 couthroBO 31 Rkt a0 RARERIETCT(© °' @
tartari c beclamethasens, élrt@namownazbadpsmd@fﬂt&lnasme gnginetaggne, s whi ch may be
~ used aCC%Frﬂlé%:&é’ah&%ekQM%ﬂ%éébﬂe ﬁrﬁulé‘bﬁ&@é&rﬁ@é'fﬁﬂm%&ﬁb%ﬁ@m‘é%wd of

i nastin azel astin, fex enadl

fornmul a i n¢cl
| evocabaﬁnﬂrﬂc ?%?raﬁgar%Enmﬁt%@&@twdesae&d&a%ﬂmw@ﬁeaam Ra EFlUFﬁ,fl ¥i nden,
cl emast i impoitamt dhisonteeadds) withirether stopeaf thedprasentipitent agplicdtiom, ne,

¢ hl, or Ophﬁ%@m ﬁ&oi&g Eeu@%d&'\ R8bfn instead of the word corticosteroids. Any
reference to steroids within the scope of the present invention includes a
‘reference to salts or derivatives which may be formed from the steroids.
Examples of possible salts or derivatives include: sodium salts,
sulphobenzoates, phosphates, isonicotinates, acetates, propionates,
dihydrogen phosphates, palmitates, pivalates or furoates. In some cases the
corticostercids may also occur in the form of their hydrates.

Examples of PDE-IV inhibitors which may be used according to the invention
as a combination with the compound of formula 1 include compounds
selected from among enprofyliine, roflumilast, ariflo, Bay-198004, CP-
325,366, BY343, D-4396 (Sch-351591), V-11294A and AWD-12-281.
~ Preferred PDE-IV inhibitors are selected fram among enprofylline, roflumilast,
. ariflo and AWD-12-281, while AWD-12-281 is particularly preferred for -
, COmbining-with the compounds of general formula 1 acccrding to the
- invention. Any reference to the abovementioned PDE-IV inhibitors also
 includes, within the scope of the present invention, a reference to any
_ 'pharmacologically acceptable acid addition salts thereof which may exist.. By
- the physiologically acceptable acid addition salts which may be formed by the
- abovementioned PDE-IV inhibitors are meant, for example, pharmaceutically
acceptabie salts selected from among the salts 6f hydrochloric acid,




di phenhydram ne, pronethazine, ebastin, desloratidine and %cl |220 pe.

"~ Preferred antiallergic agents which mayobe used within the scope of t he
present invention in conbination with the conpounds of fornula 1 according
to the invention are selected from anong epinastin, cetirizin, azelastin,

exof enadh PyabERIRRARSA Suph S ad FapBORCLR, LSRR RS .
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accept abl | st. . 21 9" June 2006
Examgl es %F&%% W&%ﬁﬂ%%}yﬁq@g% H@%@%@E?tﬁ to the invention
as a conbmﬁiﬂaflﬂﬁlﬂwmﬂath@r@pmfemads of formula 1 include '

- 4-(2-chl orophenyl ) - 9- net hyl - 2-[ 3( 4- nor phol i nyl ) - 3- propanon- 1-yl ] - 64

d
%hl(gngm[ gy\ﬁw{Ln{gl 3 lg(t)frthgzp?"leger?t u?vearll I[OI!I- é]quﬁrzleolpg(ramr?g agonists, which
o-di hYdromhyrmﬂ!bnhHﬁbb(lﬁeﬂlﬁﬁ@b uhotiér Wﬁhm@tg@gg:gnaﬁg%mﬁﬂéég? gleln; apLgf ot ed

tr
eLan{)FQS %%“‘éﬁékgmpﬁ’ ﬁ%ﬁ?‘%‘?‘? pa %P%%Mbw&t &abﬁr 20l IRBat o t he
i nvent i ondihydre@ecgadsyptine, disuritle tpergehdeopmmlpéxobi’oimdomtaplmroll ncl u?e in ;
| y .
. kﬁt‘pﬁ‘%‘"pﬁ’f&'@fﬁ?@'@éﬁ?*ﬁ HOltfe BleRAAbIATHAG thd Eé‘oj- Rriehs. %0 [ (s
chl or o- 4-fYeRaR |&)Sa¢ﬁmmaﬁﬂqn parquezrs)wmtﬂwtmp rfomuiau,n 4-yl) - -
butyl oxy]dcﬁadnﬁmemgmb@awclmmlamw ﬁﬁaﬂu pBRol, fhii éﬁolc‘éﬂd)\vlezél-:f' uor o-
a

- phenyl )a oxo-tetr car bonyl’] - pi per azi n-
g yl}-et g&{ﬂe@ FF&’%&%%H%@?] GWB? ‘éﬂ %@5‘?"! [(3 chi or o- 4-f 1 uor o-
phenyl ) ardboypripritioned Slopgumine Iagbnlﬁtsoaise ireiyodes, withih §He) satipefithe 6-
[ (vinylc Iz
AT Chﬁfr@@ém :Plféﬁot%']ph%h%’f?féﬂeam ny p[heﬂnacologlcaily acceptable acid
{N-] 2- (eﬁ?@i& ﬂﬁrqqummremtywm physialegiosdly - 1- oxo- 2-
buL eln) 1- ydc):;gamd a&.dcaﬂaumﬂf @éllsé lﬁi@FéBanéW ?%{dﬂ‘?ned‘byl[t]ﬁ@) i(ﬁo?hgnyl
et hyl ) am - 6- olin-4-. uten-1-yl]am -7-
“cycl opro 4 g’%g&gnaé %g%mm% ggoomé S are meant for example,
p harmaceutically acceptable salts selected from among the salts of
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesuiphonic acid, acetic acid, fumaric acid, succinic acid, lactic aCId
citric acid, tartaric acid and maleic acid.

Examples of antiallergic agents which may be used according to the invention
as a combination with the compound of formula 1 include epinastin, cetirizin,
azelastin, fexofenadin, levocabastin, loratadine, mizolastin, ketotifen,
emedastin, dimetinden_, clemastine, bamipin, cexchloropheniramine,
- pheniramine, doxylamine, chlorophenoxamine, dimenhydrinate,
“diphenhydramine, prOmethazine ebastin, desioratidine and meclizine. -
- Preferred antzallergxc agents WhICh may be- used within the scope of the.
- present lnventlon in‘combination w:th the compounds of formula 1 accordlng
to the invention are selected from among epinastin, cetirizin, azelastln
-_fexofenadln levocabastin, ioratadfne ebastin, desloratidine and mizolastin,
épinastin and desloratidine being particularly preferred. Any reference to the
abovementioned antialiergic agents also includes, within the scope of the
present invention, a reference to any pharmacologically acceptable acid
- addition salts thereof which may exist.




4-[(3-chl oro-4-fluorophenyl)amino]-6-[3-(nmorpholin-4-yl)- %E&pe{io%y] -7-
“met hoxy- qui nazol i ne. Any reference toséc e abovenenti oned EGFR-Kinase '
ihhibitors also includes, within the ope of the present invention, a
reference to any pharnmacol ogically acceptable acid addition salts thereof
which may exist. By the physiologically or pharmacol ogically acceptable
acid addition salts thereof which may be fornmed by the EGFR- ki nase
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. kinase inhibitors which may be used according to the invention as a
conbi nation with the conpounds.of formula 1 include, in particular,
- 1- [ 5- t ef tEspRgRiypreferstq exampiep ol ESHFR-4§ngsednlibiters which may be used

Py a0l - e . 201 ] urea
|;oy1_ th,lulie, in par{iculgr, 4—ﬁ§)—cmoro—iﬁuoro—p?1enyﬁa&'l?noq-%ﬁ/ -Rﬁ? -methyl-2- y
[5-ter L - lakoyrimoPpidinr iy pyButylokgliey(BinylcaritmyDamvial-quing2dling; #4(3-2- pyri di ne- 4-
yl - etho A Bfer SHEER : 2 - in-4-v)-

{17 oo EAPEFIB Bl HOE (S et 2-oro-morpholin-£)

pyr azol - pujyipxgl-6-i(virzdcesbpmdlaminal-guinazeltmey #ithahine-HAiuprgd 1 - urea or
1-[5-ter tphenyi)amino]-?-(2—{4-[(S)-(2~oxo—tetrahycimfuran-S-yI)calrbonyl]-piﬁer:slzin--1 -

1 ur oa s reioxr il UnAcarbonylaminel WeAEo bise -1 8HIerdrdiarny bi tors al <o

- i ncl udes phanyhamind]er -E2-((8¢-6ahethyb2anesmbtphicinehyl)-athoxy}-Gef erence to any
By ﬁcSﬁg@m@%@%@@ﬁ%@W*&?—%ﬁ*s?ﬁ@rﬁ%?%?%Qﬁ?eﬁ‘i'i@%éﬁ%f@%hﬁ@-éﬂsﬁ‘?oﬁx'sZf ts
- thereof JNHeH ethgxysaraswheriny] Ni{ethprgabonidlmethyilamingt <l -exe2meant , for
-exanpl e, & TRARIMih6 RY Loy cRPFGIAMBINXF uirtazofhE CA-RR)(F PReMyRNY the salts of
| “ethyl)amino}-6-{[4-(morpholin-4-yl)-1 -oxo-2-buten-1 -yllamino}-7-
. cyclopropylmethoxy-quinazoline and
- 4-(3-chioro-4-fluorophenyl)amino]-6-[3-(morpholin-4-yl)-propyloxy]-7-
‘methoxy-quinazoline. Any reference to the abovementioned EGFR-kinase
inhibitors also includes, within the scope of the present invention, a reference
to any pharmacologically acceptable acid addition salts thereof which may
'exist_.
- By the physiologically or pharmacologically acceptable acid addition salts
 thereof which rhay be formed by the EGFR-kinase inhibitors are meant, for
~ example, pharmaceutically acceptable salts selected from among the salts of
- hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
: ;me{hanesulphonic acid, écetic_acid, fumaric acid, succinic acid, lactic acid,
~ citric acid, tartaric acid and maleic acid. According to the invention the salts of
. 'the EGFR-kinase inhibitors selected from among the salts of acetic acid,
" hydrochioric acid, hydrobromic acid, sulphuric acid, phosphoric acid and
me'than'esu.lphonic acid are preferred. :




shydrochloric acid, hydrobrom c acid, sulphuric acid, phospgg1 08?
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If the compounds of formula 1 are used in conjunction with other active
substances, the combination with steroids, PDE IV inhibitors or betamlmetlcs
is particularly preferred, of the categories of compounds mentioned above.

" The combination with betamimetics, particularly with long-acting
betamimetics, is of particular importance. The combination of the compounds
of formula 1 accordlng to the invention with salmeterol or formoterol is
particularly preferred.

Suitable preparations for administering the salts of formula 1 include for
example tablets, capsules, suppositories and solutions, etc. Administration of
“the compounds according to the invention by inhalation is of particular
_ Jmpo_rtance according to the invention (particularly for treating asthma or
= -'COPD). The content of the pharmaceutically active cbmpound(s) should be in
~ the range from 0.05 to 90 wt.-%, preferably 0.1 to 50 wt.-% of the
éo‘mposition as-a whole. _Suitable tablets may be obtained, for example, by
©_mixing the active substance(s) with known excipients, for example inert
~ diluents such as calcium carbonate, calcium phosphate or lactose,
d"isintegrants such as com starch or-alginic acid, binders such as starch or
gelatine, lubricants such as magnesium stearate or talc and/or agents for




menti,oned above for the tablets. Syrups or elixirs contai nPU%ﬁtZF}ﬁ active
*subst ances or conbinations thereof according to the inven ?/ '
additionally contain a sweetener such2®s sacchari ne, cycl amate, glycerol
or sugar and a flavour enhancer, e.g. a flavouring such as vanillin or
orange extract. They may al so cont ain suspension adjuvants or thickeners
such as saitilaying telbasy,mechyas casbdxyoetbyl callotasengeliyese scetaler as, for
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preservatives such roxybenzoates. utlo are prepared in the
usual way, e.g. with the addition of isotonic agents, preservatives such
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packi ng the I N sul es. Sui tabl e suppositories nmay be made
for examﬂ1 ﬁ%&a{ﬂﬁ?'@g’ﬁ Pers provi ded for this purpose, such as
neutral fats or polyethyl eneglycol or the derivatives thereof. Excipients
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W|th ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions are prepared in the usual way, e.g. with the addition of isotonic
- agents, preservatives such as p-hydroxybenzoates or stabilisers such as
alkali metal salts of ethylenediaminetetraacetic acid, optionally using
emulsifiers and/or dispersants, while if water is used as diluent, for example,
organic solvents may optionally be used as solubilisers or dissolving aids, and
the solutions may be transferred into injection vials or ampoules or infusion
botiles.

: Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances

- with inert carriers such as lact_osé or sorbito} and packing them into gelatine
capsules, | '

~ Suitable suppositories may be made for example by mixing with carriers
* provided for this purpose, such as neutral fats or po!yethyleneglyco! or the
~ derivatives thereof. :

Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. petroleum fractions),




stearic acid and sodium | auryl sul phate). For oral use thngl?bI 8L may
*“obviously contain, in addition to the carriers specified, d]&zt 'ves such
as sodiumcitrate, calcium carbonate &% dical ci um phosphat e together with
various additional substances such as starch, preferably potato starch,
gelatin and the |ike. Lubricants such as nmagnesium stearate, sodium
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present . idu&it Bl aﬁd‘?odu@rhﬂhu@lé’tﬂﬁhé@?t free inhal able solutions al so
i ncl udes concentrates or sterile "inhalable solutions ready for use. The

formul ati ons which may be used within the scope of the present invention
ar e descridrestal nsaltHeaiablets mdycobviodshpeaaritainf in hdditiep este catieen. The
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manni t ol rum c I'um-car bonat e) or

mxturesabpvemoéﬂdﬁ?w@ S. with one another. Preferably, nono- or
-di saccharides are used, while the use of Iactose or glucose is preferred,

| | n 5
,part cu %hgn thbeuéorggauﬁ é: of oh\ﬁﬁlay 1 allrg utse trhrgt?ea‘]trllj'lré%t 0 gs?thma or

COPD they are preferably administered as preparations or pharmaceutical
formulations for inhalation. For inhalation the compounds may be in the form
of 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 detail in the next part of
the specification.

- The inhalable powders which may be used according to the invention may
contain the compounds 1 either on their own or in admixture with suitable
- :p'hysiolOgicalIy acceptable excipients. If the active substances 1 are present
~inadm |xture with physiologically acceptable excipients, the following
physuo!oglcally acceptable excipients may be used to prepare these inhalable
| powders accordlng to'the invention: monosaccharides (e.g. glucose or
~“arabinose), dlsaccharldes (e.g. lactose, saccharose, malfose), oligo- and
. polysaccharides (e.g. dextrane), polyalcohols (e.g. sorbitol, mannitol, xylitol),
. salts (e.g. sodium chloride, calcium carbonate) or mixtures of the_se excipients
with one anather. Preferably, mono- or disaccharides are used, white the use
- of lactose or glucose is preferred, particularly, but not exclusively, in the form |




of their hydrates. For the purposes of the invention, Iactg uneZ%Oéhe
part icularly - preferred excipient, while |actose nonohydraté I's nbst
particularly preferred. Wthin t he sccﬁ% of the inhal abl e powders according
to the invention the excipients have. a maxi num average particle size of up
to 250 pm preferably between 10 and 150 pm_ nost preferably between 15
and 80 pm ofitheimhydratesrdiaritbe pumaaes s thg inventiondaclese s ther paticulprignt
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menti oned above. These finer excipients are al so se fromthe group
of possible excipients listed hereinbefore. Finally, in order to prepare
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t ase which may be
used to [ﬁ’@ﬂ%\?@ mxiuren FPse3s55 foeP E'g tQPé“'T{ﬁ H@@lﬁrﬁ [iRg” art . |
Sui t abl e tptiep #Hviention ypimdingand hdaoaiting and bafaatly mixingtlke bons such as ¢
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cycl obut @veording tpthepiavention gayds adrainisterestusing inhalerg knewnsfeemdhet hei r own
inm ﬁzg 2 thereof. Particularly preferred propell ant gases, are

fI uori na kane derivatives selected fromTd 34a and T&27 and mi xtures
‘thereof. The propellant-driven inhal ation aerosols may al so contai n other

i ngredi et inhalation aerosols containing propellant gas which may be used
- according to the invention may contain the compounds 1 dissolved in the
propellant gas or in dispersed form. The compounds 1 may be present in
separate preparations or in a combined preparation, while the compounds 1
| may either both be dissolved, both dispersed or only one component is
dissolved and the other may be dispersed.

The propeltant 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 nQpropane, n-butane or isobutane and
halohydrocarbons such as fluorinated derivatives of methane, ethane,
_ propane, butane, cyclopropane or cyclobutane. The propellant gases -
mentioned above may be used on their own or in mixtures thereof.
Partlcuiarly preferred propellant gases are fluorinated alkane derivatives
selected from TG1 34a and TG227 and mixtures thereof.

: ‘The propellant-driven inhalation aerosols may also contain other ingredi'ents
such as co-solvents, stabilisers, surfactants antioxidants, lubricants and pH -
' adjusters All these ingredients are known i in the art.




,such.as co-solvents, stabilisers, surfactants, antioxi dantg, I;laéé cants and
“pH adjusters. All these I ngredi ents gﬁ known in the art. %‘ une 2006
The propellant-driven inhalation aero s nmentioned above may be

adni ni stered using inhal ers knovvn in the art (Mis = matered dose

I-nhal ers). _g,tl}llbreov t he as substa ces accor di n to the invention may
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o morganic acids are hydrochloric and sulphuric acids. It is also possible to use
. the acids which already form an acid addition salt. 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.g. 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.

~ In these formulations it may be possible to do without the addition of editic
acid (EDTA) or one of the known salts thereof, sodium edetate, as stabiliser
or co'mpl‘e’xihg agent' Other embodirrients contains this compound (these
',compounds In a preferred embodiment the content, based on sodium
. ‘edetate, is- Iess than 100 mg/100 ml, preferably less than 50 mg/100 ml, most
: preferab.ly less than 20 mg/100ml: General_ly, inhalable solutions in which the
| -"c_:ohtent'Of sodium edet"ateis' from 0 to 10 mgl1 _OO ml are preferred. .
- Cosolvents and/or ether excipients may be added to the propelient-iree
" inhalable solutions. Preferred cosolvents are those which contain hydroxyl
- "groups or other polar groups, such as alcohols - particularly isopropylalcohol,
- glycols - particularly propyleneglycol, polyethyleneglycol, polypropyleneglycol,




or, conpl exi ng agent. O her enbodi nents contains this corrpogggn (éoggse
“conpounds. |In a preferred enbodi nent t content, based on somaum edet ate, -
- i*s less than 100 ng/ 100 m, preferabl ¥/l ess than 50 ng/ 100 m, nost
preferably | ess than 20ng/ 100mM Cenerally, inhalable solutions in which the
content of sodiumedetate is fromO to .10 ng/ 100 m are preferred.
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t he humayRogilaPUiesRing Hriprevitiivis Whictp 86curdn Bi@hagfantRlyl or nul ation from
contam nation with pathogens. Suitable preservatives are those known in

the art, particularly cetylpyridiniumchloride, benzal korium chloride or
benzoi c @resenvatibenmagtiesused to protect the formulation from contamination with

pathogens. Suitable preservatives are those known in the art, particularly
cetylpyridinium chloride, benzalkonium chloride or benzoic acid or benzoates

such as sodium benzoate in the concentration known from the prior art. The

abovementioned preservatives are preferably present in concentrations of up

to 50mg/100ml, most preferably between 5 and 20 mg/100ml. '

Preferred formulations contain only benzalkonium chloride and sodium

edetate, in addition to the solvent water and the active substance 1. _

In another preferred embodiment, no sodium edetate is used. L

The dosage of the compounds according to the invention is naturally highly
dependent on the method of administration and the complaint which is being
treated. When administered by inhalation the compounds of formula 1 are
“characterised by a high potency even at doses in the pug range. The
| comipounds of formula 1 may also be used effectively above the ug range.
- The dbsage may then be in the gram range, for example. -

When administered by routes other than by inhalation the compounds
-according to the invention may be administered in higher doses (for example,
but not restrictively, in the range from 1 to 1000 mg).




Sueh=as sodi um benzoate in the concentration known fronrthg Brr el t- The
; abovenentroned preservatives are prefe&gbly present in concentr |ons of up
" to 50ng/ 100m , nost preferably between and 20 ng/100m . Preferred
formul ati ons contain only benzalkonrunrchloride and sodium edetate, in
caddition tﬁﬁ%gﬁ sal vent er and %Pe active substance 1 . In another
preferred [aWiRY exaAmP Cﬁflj Watiops Hustratedhe presenidavaydionr t he
conpounds“@boutﬁwhyMngnmhmopeyent|on is naturally highly dependent on the
met hod of administration and the conplaint which is being treated. Wen
adm ni stered by inhalation the compounds. of fornula 1 are characterised
‘by a hig EXxamg ofRhaimacediioal latiengg range. The : conpounds of formul a
1 may al so be used effectrvely above the pg range. The dosage may then be
in the gr range i @ nple When adm ni stered by routes other than by
inhalatio t he conpo S according to t hieefi tabledt i on may be adm ni stered
i n hi gher doses (for. exanple, but not restrictively, in the range from|l

to 1000 ng). 9 June | owi ng | es of formulations
illustrate the pr eseﬁz?ar nveng&g'r?g%\n t hout ?@pﬁgctr ng its scope: Exanples
of pharnaceutical for/A6iP88i ons A) Tabl ets peQmgbl et active substance 1 100
nmg -lactose 140 ny ng;r,-ﬁsgérgﬁch 240 mg  poloy Wrﬂ%' pyrrolidone 15 ng

magnesi um st earate 5 r'%OT finely groun active substance, | actose
and sone of the comsﬂ “E’f'?ed toget A8MIThe nmixture is screened,

t hen noi'stened with anagﬁemurmrsteﬁiratmol yvi nyl gyigol i done in water, kneaded,
wet - granul ated and dried. The

500 mg

- The finely ground active substance, lactose and some of the com starch are
mixed together The mixture is screened, then moistened with a solution of
polyvrnylpyrrolrdone in water, kneaded, ‘wet-granulated and dried. The
granules the remaining corn starch and the magnesium stearate are
screened and mixed together. The mixture is compressed to produce tablets
of suitable shape and size.

B) Tablets : per tablet
active substance 1 ' 80 mg
lactose 55 mg
corn starch . 190 mg
microcrystalline celiulose 35mg
polyvinylpyrrolidone 15mg
sodium-carboxymethyl starch 23 mg

- magnesium stearate 2mg
400.mg

~ The finely ground active substance, some of the com starch, lactose,

* -microcrystalline cellulose and polyvinylpyrrolidone are mixed together, the
mixture is screened and worked with the remaining corn starch and water to
a‘b‘rrn a granulate which is dried and screened. The sodium carboxymethyl




granul es, the remaining corn starch and the magnesi um st earat e Q)rdg
'screened and ni xed together. The mixture is conpressed to proaeuce t abl et’s

- of suitable shape and size. Tablets pefd t abl et active substance 1 80 ngy

| actose 55 ng corn starch 190 ng mcrocrystalline cellulose 35 ng

pol yvi nyl pyrroli done 15 ng sodi um -carboxynet hyl starch 23 ng nagnesi um
st ear at e 2stgichuand the magnesium stegrate ate added and olisediircand tremixtire he com
starch, | acidifressdd i RfftabRId bNE sGRAbIE'sRRe and pol yvinyl pyrrol i done are
m xed together, the mxture is screened and worked with the remaining com
starch and water to forma granulate which is dried and screened. The

sodi um caChoxynet hyl Bmpoote 606029 starch and t he nmagnesi um stearate are
added and m xed in an ' is conpressed to formtablets of a

sui t able si ze. ArrpoulgeICt}s‘%lesﬁ{Hlsg‘;rﬁ%ai ve subst a%@éﬂg 50 ng sodium chloride
50 mg water for inj.s®liwn chieridecti ve substanS@mg dissolved in water at
~its own pH or- optionaybprdbrigid 55 to 6.5 and gpfi umchloride is added to
make the sol ution isotonic. e resulting solution is filtered to renove
pyrogens and the filtrate is transferred under aseptic conditions into
armpoul es Vi abtiver sutistantesis elisdohartinamstehabits owaPHEr opfichailyRAYHes contain 5

rng 0 (Z)g 5”95%'}9 é@ al¥ sBIiiu?i%l’leﬁdé %3&3@&3 fo m'\a/Eeta e Sahich fso éni%.c Y ubstance
resuiting 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. -

D) Metering aerosol
active substance 1 0.005
Sorbitan tricleate 0.1

Monofluorotrichloromethane and
Difiuorodichloromethane 2:3 ad 100

. The suspension is transferred into a conventional aerosol container with
metering valve. Preferably 50 ul suspension are released on each actuation.
The active substance may also be released in higher doses if desired
(e.g. 0.02 wt.-%).

‘E) Solutions (in mg/100ml)
' active substance 1 333.3mg —
formoterol fumarate 333.3mg
- benzalkonium chloride 100mg
EDTA . 50.0 mg

HCI (1n) ' ' ad pH 3.4

- This’ solution may be prepared in the usual way.

F ) | . Inhalable powder

active substance 1 o 6 pg
- formoterol fumarate C.6ug

" lactose monohydrate - ad25mg




,Sorbi-tan trioleate 0.1 Mnofluorotrichloromethane and o, .00

* Di fluorodichloronethane 2 : 3 ad 100 The suspension is trans erreg into a
* cbnventional aerosol container with. n8Peri ng val ve. Preferably 50 pi
suspensi on are rel eased on each actuation. The active substance may al so
be rel eased in higher doses if desired (e.g. 0.02 wt.-%. E) Solutions (in
‘mg/ 100m ) active substance 1 333.3 ng fornoterol fumarate 333.3 ngy

- benzal konitw@ ighbmbicisowderds PepdredAn B8 Qs waiby Eufiﬂhg%‘ile Mdidddal Thi s

sol ution ma@ ge Prepared in the usual way. I|nhalable powder active

subst ance "I"B8YUEES-t or ot erol fumarate 6 pg | actose monohydrate ad 25 ng 9
June 2006 30 The inhal abl e powder is prepared in the usual way by m xing
the indi v't_ﬁual ingredil@igrlabl;@w}#ﬁal abl e powder active substance 1 10 pg
| act ose noriohydrate ad=5 al abl e powder is prepared in the usual
way by mixing the indi @cliMgasubstangeetii ents. 9 JuHEHg006 C ai ns 31

' lactose monohydrate ad 5mg

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




1) Conmpounds of general formula 1 R2Z ~+,R N X wherein A d§£°t§§9§
doubl e- bonded group selected fromanong / \ / CC H and (O H2 H2 H X
- denotes”an anion with a single negative charge, R denotes hydroxy,

methyl, ethyl, -CF3, CHF2 or fluorine; Rl and R2 which maybe identical or

di fferent Glaimse C1-C5-al kyl which mayl optionally be substituted by

C3- C6-cycl oal kyl, hydroxy or halogen, or RlL and R2 together denote a
-C3-C5-al kyl ene-bridge; R3, R4, R3' and R4'" which maybe identical or

di f fereid odapfigegeral forfitia>4t al kyl, - Cl- C4-al kyl oxy, hydroxy, -CF3,
-CHF2, CN, NO2 or hal ogen. 2) Conpounds of general fornula 1 according to
claim1l, wherein A denotes a double-bonded group selected fromanong H H 2
2 HHand Hx O "zH X - deg tes,n anion with a single negative charge

sel ected fromanmong chloriddy bron d&, 4-toluenesul phonate and

met hanesul phonate, preferabl y\borom de; R denotes hydroxy, mnethyl or
fluorine; RL and R2 which may entical or different denote nethyl,.

et hyl orfluoroethyl; 9 June 2@06

wherein
A denotes a double-bonded group selected from among
\ N }W{
HHy, o HOH WM NS
X- denotes an anion with a single negative charge,
R denotes hydroxy, methyl, ethyl, -CF3, CHF» or fluorine;

- :RTand R2  which may be identical or different denote C1-Cs-alkyl which may
optionally be substituted by C3-Cg-cycloalkyl, hydroxy or halogen,
or
| R1 and R? together denote a -C3-Cs-alkylene-bridge:
R3, R4, R3' and R4’ which may be identical or different denote hydrogen, -C4-C4-
alkyl, -C4-C4-alkyloxy, hydroxy, -CF3, -CHF2, CN, NO2 or halogen.

2) Compounds of general formula 4 according to claim 1, wherein

A - denotes a double-bonded group selected from among
\C C/ \C / : é
— =C .
H,H, ' H H ”“dHOH ’

X- denotes an anion with a single negative charge selected from among
chloride, bromide, 4-toluenesulphonate and methanesulphonate,
preferably bromide;

R denotes hydroxy, methyl or fluorine;

Rtand R? which may be identical or different denote methyl, ethyl or fluorosthyl;




32 _R3, R4, RTand R4'which nay be identical or different r&wﬂgag&t

* hydrogen, nethyl, nethyloxy, hydroxy, -CF3, -CHF2 or fluorine. Conpounds
of general fornula 1 according to one of clains 1 or 2, wherein A denotes
a doubl e- bonded group selected fromampng / C=C and H- 0 ZH , X - denotes
an anion Vri\lia‘&h 3, single negative charge sel ected fromanong chloride,

br oni deRA™RY? nBY rendeR 1| ywhich anay be idgnticaboydiffersnit depremenidnystroegemymethyl;

met hyl or fl uori mesthplosy eiyvabbyy, FEFay LCHF >y duonye. R1 and R2 which may be
identical or different denote nmethyl or ethyl, preferably nmethyl; R3, R4,
RT and R4'which may be identical or different represent hydrogen, -CF3, -
CHF2 or fluorine, preferably hydrogen or fluorine. 4) Conpounds of general

for mul according. to o of clgins 1. 2 or 3, erein enotes a

toubl e B SRIBRS YA asheBaiiofmuEdakaming ¢ bt RS 1 o BT ot de; R
denot edA hydr oxy aenoteshy Houlpledicrdail groap skidctedtommamBagwhi ch may be

I dentical or different denote thyl or ethyl; preferably nethyl; R3, R4,
RT and R4, which may be i @¢enid cal or, diff t represent hydrogen or
fluorine. 5) Conpounds of pgepgral unst rrull_E ording to one of clainms 1 to
4, optionally in the formof the indivi dué tical isonmers, m xtures of

the | ngi i dual enanbieh angh willfs SIS Rebi/earoSbelitfofrofh £9BRGUNT.Of

gener al io_r mula 1 according to one ! cament. 7)
Use of cAlarisiepBinmmidsrangemetitanesglihonate; paefesatly hgprnidepne of claims 1 to 5
for R denotes hydroxy, methyl or fluorine, preferably methyl or hydroxy;

R1and RZ which may be identical or different denote methyl or ethyl, preferably

methyl;
R3, R4, R3' and R4 which may be identical or different represent hydrogen, -CF3, -
CHF 5 or fluorine, preferably hydrogen or fluorine.

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
\C"C/ H
H H und FAVAY ;
X- denotes bromide;
R denotes hydroxy or methyl, preferably methyl;
R1and R2 which may be identical or different denote methyl or ethyl, preferably
methyl;
R3, R4, R3' and R4 which may be identical or different represent hydrogen or
fluorine.

5) Compounds of general formula 1 according to one of claims 1 to 4, optionally in
the form of the individual optical isomers, mixtures of the individual enantiomers or
racemates thereof.

6) Use of a compound of general formula 1 according to one of claims 1to 5 as a
‘medicament.

~ 7) Use of a compound of general formula 1 according to one of claims 1 to 5 for
preparing a pharmaceutical composition for the treatment of diseases in which
anticholinergics can develop a therapeutic benefit. ' |




preparing a pharnmaceutical conposition for the treatnent o ﬁ@bses I n
which anticholinergics can devel op a therapeutic benefit. 2006 33
8) Use of a conpound of general formula 1 according to one of cI aims 1 to5

for preparing a pharnaceutical conpogjtion for the treatnent of asthma,
COPD, vagally induced sinus bradycardia, heart rhythm disorders, spasns in
t he gastr0| ntestinal tract, spasns in the urinary tract and rrenstrual

pai n. ) {smetaeamprynd of geparalforanda Laeeairimaly ane alcelaims §imBf@ince one or

nore QuEpatMSa phhnaassnidal fc@frﬂ?é'sﬂloﬂa f@ﬂm@rtﬁbéismetn@opagthﬂfa ctePms vaghly 5 or

S ety BB R b ek spRtp o e ufReina” O"

pr epar dtachrepasomoindhegirinanctractrariyl mehstraaltpinsed in that they contain, in
addition to one or nore of the conmpounds of fornula 1 , at |east one other
active substance which is selected fromanong the betam netics,

ant i al IBDMiamsacevtical pneparatioss, s;ont%[iﬁng\aa ativeisubstandesariedr inere

ant agoniseis n§§%f§lfﬁ@f£tfbmlg 1 8EEoroEFB orld GRS D! o2

corticost ener al or rru?a 4 RI NR R

4 wher eﬂhar ingically asseptable saits tfﬁseofpaptlonallyammmnbmﬂmn vathecartyentienali ngs

gi ven igxcipfdrié BRd/bricarfersoptionally in the formof the acid addition salts

t her eof . June 2006 34 12) Use of compounds of general formula 2 RL N

wherein the groups A and RL may have the meanings given in clains 1 to 4,
10) Pharmaceutical preparations according to claim 9, characterised in that they

contain, in addition to one or more of the compounds of formula 1, at least one other
active substance which is selected from among the betamimetics, antiallergics, PAF
antagonists, PDE 1V inhibitors, leukotriene antagonists, p38 kinase inhibitors, EGFR
kinase inhibitors and corticosteroids.

11) Intermediate products of general formula 4

R1
N/
H
A O. 0O
R
R Z# | N R®
rR* X it

wherein the groups A, R, R1, R3, R3', R4 and R4' may have the meanings given in
claims 1 to 4, optionally in the form of the acid addition salts thereof.




optionally in the formof the acid addition salts thereof,gfjucg]rez%ﬁepari ng
conpounds of fornula 1 according to one of clains 1 to 5.

34

12) Use of compounds of general formula 2

wherein the groups A and R1 may have the meanings given in claims 1 to 4,
optionally in the form of the acid addition salts thereof, for preparing compounds of
formula 1 according to one of claims 1 to 5. |






