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(54) Title: NOVEL FLUORENE CARBOXYLIC ACID ESTERS, METHODS FOR THE PRODUCTION THHREOE AND USE
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(57) Abstract: The invention refates to novel fluorene
carboxylic acid eslers of general formula (I) wherein
X and the groups A, R, RY R2 R3, R, R*and R* have
the designations cited in the claims and in the descrip-
tion. The invention also relates to methods for pro-
ducing said novel fluorene carboxylic acid esters and
to the use of the same as pharmaccaticals.

(57) Zusammenfassung: Dic vorliegende Erfindung
hetrifft nene Fluorencarhonsiureester der allgemeinen
Formel (), worin X and die Gruppen A, R, R}, R2,
R3, R¥, R*und R* die in den Anspriichen und in der
Beschreibung genannten Bedeuntungen haben kénnen,
Verfahren zu deren Herstellung sowie deren Verwen-
dung als Arzneimittel.




X and the groups AA R R, R2, RS, RBI‘I R4 and R4' have thg, degpgnations
cited in the clains and in the descrip® tion. The invention also relates to
met hods for pro- ducing said. novel fluorence carboxylic acid esters and

to the use of the sanme as pharmaceuticals. 1 9 June 2006 WO 03/ 064419

PCT/ EP03/ 0838/0644910pct . 210. doc New f | uor enecar boxyl i cPEGTERO¥EA5SH S,
process f@9940pctiodaact ure thereof and use thereof as nedi canents The

present i | | uorenecar hoxylic acid gsters of general
fornmula 1 ﬂhg%ﬁﬂﬁﬁmgﬁgme ers, pIeGeRa 1gF @%ufppﬁﬁget\{\g&eofm R3',
R4 and R4' may have the anduisedberfofas medidaments ns and in the
description, processes for preparing themand their use as pharnaceuti cal
conposi tians. Des riJ)t jon of the invention The present invention relates to
conpounds 1 8% pljee"‘r%\? nventien{glates tanew figorenesenpryylia acid sstess of general

~doubl e- bdfiedadiggroup sel ected fromanong / \ / C C C=C and

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 formuia 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,




x H2'H2 HHHN O zH an anion with a single negative chargeg nre%géabl y an
anion selected fromanong chloride, bfom de, iodide, sul pﬁa €, 9 June

2006 phosphat e, nethanesul phonate, nitrate, nal eate, acetate, citrate,
te, benzoate and p-tol uenesul phonat e,

fumar at e, e succi na

R denot es ﬁ@‘g%%g%{r?' "ﬁ?@ﬁ%&l’ﬁj I"?t@?hma!eafwet@mﬁ!@te. femacatene; R1 and
R2 whi clhl ;Ir?a% be ib dezﬂftragé oxalaﬂda,fsflmcmle,dﬁﬂﬁbéte@n@é—‘téh@ﬁbsﬁfﬁh?ﬁhtegﬁy

opti ona e subst deat I ;-C@,a, ,g Oty r _ ogeh, or Rl
and R2 together dengte. a 'ﬂcbg Co- al yméﬂéﬂw&g%@y%ﬁﬁéu,eh@'&and R4' whi ch
may be identical el WHM%rent denote hydrogen, -Cl- C4-alkyl,

- C1- C4- al kY| @9 Rhywhiskymay Geddent@dFar diftreriidénste & L@%%ﬁk lﬁ,rhggherred
conpounds of gener%awﬁmbglé}@r ﬁpﬁlﬂétse vvhgagbn 'Ac;@e-n teg & doubl e- bonded
group sel ected from afohg ¢ C=C od by g-ycalkyddnestraxy e ani on

with a single negattialegetyar ge sel ected from anong chloride, brom de,
4-t ol uenesul phonat nd net hanesul phonate, preferably brom de; R denotes
hydr oxy, nethyl or uor,ine: RL and R2 which may be identical or different
denote methyl, ethy}R 8rd & tﬂﬂﬁﬂéﬁrtﬁﬁﬂpt@a,-C§é[;5-aﬂ<yIalmlbﬁdge;mhi ch may be

i dent i cal R8y R4i RB: 4t et hyl thyl oxy, hyd
A S el S e
formula T ﬁ'ra@(yt"hdgé'%‘é"ﬂﬂl‘??‘yr hyemté&pa -Gbilfyl ENydVAgdrdnadogensel ected from

anong
Preferred compounds of general formula 1 are those wherein
_ A denotes a double-bonded group selected from among
| \ / \ /
C—C C=C H
. und ;
H, H, HH H g H !
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; : > -




H=H and Hp H X - denotes an aniron with a single negative ggar el ected
from anong chloride, brom de and net hanesul phonate, prefe romde; R
denot es hydroxy, nmethyl .or fluorine, preferably nmethyl or hydroxy; Rl and
R2 whi ch maybe identical or different grepresent nmethyl or ethyl, preferably
met hyl; 9 June 2006 3 R3, R4, R& and R4 which may be identical or different
represent hydrogen, -CF3, CHF2 or fluorine, preferably hydrogen or

fl ' |
e el e e A
denot es broni de; (gFe%'ot ﬁ‘%{%sy ﬂ'P@PQrQJ&M?”H& hyl; Rl and R2

whi ch may be identical or dlfferent represent nethyl or ethyl, preferably
methyl; R3, R4, R3' and R4 which nay be identical or di f f er ent repr esent

hydr Ogenmpanrbhlaownpmtanﬁbere borepbueds dfejenbes fdrmulabwheriounds of formula 1
optionally in the formof the iIndividual optical Tsoners, mxtures of the

di vi dugl| t | at to th
i ndi vi dug| enan |og§fé§taeg démﬁr&i.%d%lig&psg?é%gg%ﬁ aéfﬁg ée ates to the use

of a conmpound of g nvention further
relates to the use of a\co und genera forfrula 1 for preparing a

phar maceut i cal conpositi nEt;r t hud r eats of di seases in which
anti-cholinergics can de a therapdut oc énefit. The invention al so

relates {Q the use, o o nd of general formula | for preparing a
- phar mac Rtlcal n%?fiqt? @ﬁ 5#3 the treatment of asthma, COPD,

denotes hydroxy or methyl, preferably methyl;
RlandR2 which may be identical or different represent methyl or ethyl,
‘ preferably methyl;
R3, R4, R3" and R4 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, COPD,
vagally induced sinus bradycard:a 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. | |




vagal | y induced sinus bradycardia, heart rhythn1d|sorders,9§€ %ﬂ%eln t he
gastrointestinal tract, spasns in the urinary tract and nenstrual pain. The
invention also relates to pharnmaceutical preparations, containing as active
subst ance one or nore conpounds of general fornmula 1 or the physiologically
acceptabl e salts thereof optionally in conbination with conventi onal
excipients and/or carriers. 9 June 2005 3a I n the conpounds of general
formula 1 the groups R3, R4, R3' and R4 t hey do not represent
hydrogen, may in each case be 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 Ilinked in the pars
position and R4 and R4'" are preferably | inked in the ortho.or neta

posi tton, i n p05|t|on |f one of the groups R3
and R4 and,one ‘(%T‘ {) e gréc/f eﬁi‘h'% &‘Rﬂ_thééh'@!umRﬁyﬂﬂ,d@%rand Régqi her group

in each cal¥®Yido peleee W@Whmged mizyt iRtk s@rb g@%jh%'br@nsgnd R’

pr ef er abl yrmiefa bh I one of t ro
PaRASSSIRANClal J'ﬁ oLLe tf‘%r‘rﬁj QIOWPrelf apnetdfdhgr oups |

ggno}?is Y ogﬁgﬁ%t‘-‘hﬁﬁ/ &i{] Z’QBOMHYWQQGI':G?@%HR&J@% p@,fgféﬁ,ﬁrred

accor di ng 'mhed e niowaralpastion i 1R BNt Yool bkt indhe ardha o t ne a

conmpounds o mh rern the
confi gur at| on %ﬁ cﬁJe"{ﬂ%wuB‘ﬂa 'Bet@mﬂbon Tfmwoﬁ:lh&rymuﬁs Rdrrespond
to gener afNedx ﬂdone@fmdgnm x& g‘g re of

Iuore -9-ca o

ticul FhELup
ﬁg[ hIo(t;lrJo?nrnd(‘;éﬁ&n)f%seétIfré Wﬁ%hﬂ8ﬁﬁﬁ"%x %ﬁé’fﬁ'a&a@m zmestmet hobr oni de ;
scopi ne -d?rﬁs‘?f?Q ﬁﬂﬁﬁegatiom Kaodebe rbgpg RBI p{é 3 shamare

g ];rle'tj ﬁ;f)fd;mgﬁ hgg I%ﬁzgoxyl af@%rreﬁpﬁggbr Jel 'Lm'ﬂﬁ obWh@fem the groups

9- met hyl’ exlhie sase aeaningare particularly preferred
accordmg fo the mvent:on

Also of particular i 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«




The al kyl groups used, unless otherw se stated, are branchgquggﬂpﬁ
unbranched al kyl groups having 1 to 5 carbon atons. Exanpl és i nclude:
met hyl, ethyl, propyl or butyl. The grogyps nethyl, ethyl, propyl or butyl
may optionally also be referred to by the abbreviations Me, Et, Prop or
Bu. Unless otherw se stated, the definitions propyl and butyl also include
all possible isoneric forns oﬁthEIQWOups I n question. Thus, for exanple,
propyl includes n-propyl and Kse- opyl , Rgtyl i ncl udes iso-butyl, sec.
butyl and tert.-butyl, etc. The alkyl ene groups used, unless otherw se
stated, are branched and unbranch bl e- bonded al kyl bridges with 1 to
4 carbon atons. Exanples include: pe, ethylene, propylene or
- butyl ene. The al kyl ene- hal ogen gr , unl ess otherw se stated, are
branched and unbranched doubl e- bohded dl kyl bridges with I to4 carbon
atoms which may be nono-, di- or HuisuBstituted, preferably disubstituted,
by a hal ogen. Accordingly, unlessgotjherwi se stated, the term al kyl ene-CH
groups denotes branched agf upgrancied doubl e-bonded al kyl bridges with |
to 4 carbon 5 9 June 2006 B g d-ttbno-, di- or trisubstituted,
preferably nonosubstituted, he al kyl oxy groups used, unless
otherwi se stated, are brancBed ™3 e al kyl groups with | to 4
carbon atons which are linked via an oxygern‘atdsa The foll ow ng may be
- mentioned, for exanple: nethyloxy, ethyloxy, propyloxy or butyloxy. The
groups matHayfosi 'gﬁ&gﬁbaﬁ*j oRyl o or, butyloxy may optionally also be
referred to byé‘ﬁ?e abbr evi astéipé O '@i@m"ﬁ%ﬁf) or BuO. Unl ess otherw se
stated, the definitions propyloxy and butyloxy also include all possible

i someri c-f or mropbnbh®&hga igstiQn. . Jhus, for exanple, propyl oxy
i ncl udes_ n- prf}gg%ﬁ)@y ﬁ%d@?@g‘yb‘r:bowy?%%?g&@’ﬁkﬁrﬂﬁq?og'fq Budes i so- butyl oxy,
sec. butyl oxy" and A L.'Qrﬂtfﬁ?r%%%r, -earboxylate mettibbeorkiay; My al so possi bly
e e S o

al kyl oxy. Thesgy e | oxy, et hyl oxy, pro
optional |y also be ?é@ﬁ’ﬁﬂgﬁ%eé ‘Cﬁ‘éi% 9"&fgo&ry0mi¢eopoxy or but oxy.
=" tropenol 9-methyl-fiuorene-g-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




The- dl kyl ene- al kyl oxy groups used, unless otherw se stated ng{eezogganched
and unbr.anched doubl e-bonded al kyl brisdges with 1 to 4 car gon atons whi ch
may be nono-, di- or trisubstituted, preferably nonosubstituted, by an

al kyl oxy group. The -0-CO al kyl groups used, unless otherw se stated, are

branched atomswiiiclnedydse aiokpt, div outpisubétitited, preférabyl Monosulsstitutélj ch are
bonded vi %lﬂl dﬁ?&er group. The al kyl groups are bonded directly to the
car bonyl car N he  ester group. The term -0-CO al kyl - hal ogen ‘group

shoul d be understood anal ogously. The group -0-CO CF3 denotes
trifluor opfehiyRxy BroUPs UdERE uRRRBDINENWISS RIS 2 brahihaliZy hal ogen denotes

and br o RDTERhAAkyL v WA 11 bGahen siefms ieh ST RROtR SR car bonyl
(F:;nr51 ougé Asaxquha’tmd}'h]efcﬂldu&rﬁg fAtay ﬁ&menﬂ?m;rfdﬁﬁﬁ%mpkdtn? loxy, he i _n\r/]etnth ieogrt
( Diyagr am@’t@&ﬁﬂ)ﬁ@g%’?ﬁ%g | %@?ﬁ%@@?&pﬁ?@%& ' %g@’ﬂﬁ? a %’ngbg‘v@rfom in the
art or mbutylew atsyaptienally alsetheoefersdd to by thesabbreviations Mehd=teht . 1f only
of for mil 1OHONIr BAOUnERs bibicriss Sl 1R¢ fefikifs pbphlagyaira, || 10 conpounds
base- cat KA 8159 chide sbpesabledsomer fomis of the IraWPT W IUESIBAd ng al cohol s
(ir RZ EgWhgenfmg ieaa;npié, fprcpmﬂcr:x)cmbrw?p@nﬁ&dwldxylamieisaiﬁr?psylomgﬁmlexgé g lEJ)ls 2gr am
25 star NASOSRAGARY S%ge@% REATHRNI 8l TREMA AT oo

C(ﬁrrpou Pgmayr@sa poesiblyrba usedwithi arStC'Dgg of thenprasentipwpotioninstdad of {nﬁlea 2

car boxy! o BordiERgoRy. THE s tpefiid Sl iopdid SR BNy ool o

chl-or i ne®Btonallgalgn b refpmedto asdnpthonyesthaxy, propoxy or butoxy.

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"eXpléined'hereir_taf_ter, the compounds according to the invention may be
. prepared partly analbgously to the methods already known in the art (Diagram
*1). The carboxylic acid déﬁvatives of formula 3 are known in the art or may
"be obtained by methods of synthesis known in the 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




equal s Cl- C4-al kyl oxy this reaction maé be carried out for gﬁ@bg in a
sodiumnelt at el evated tenperature, ef erably at about 58- , nore
preferably at about 90-100C at |ow pressure, preferably at bel ow 500 nbar,
nost pref er lﬁ at below 75 nbar. Alternatively, instead of the derivatives

3 wherein® gt witk thegomespanding alchBoltsanbydmdogbnation aith thiel or i des (R =
Cl) my abﬁresmdtﬁgdlaldggﬁaﬁ@mg% of fornula 4 thus obtained may be
converted into the target conpounds of fornmula 1 by reacting with the
conmpounds R2-X, wherein R2 and X nmay have'the abovenentioned neani ngs.

Thi s synthesis stem! al so be carried out anal ogously to the exanpl es of
synthesi s di scl osed WO 92/16528. In the case wherein RL and R2 together
form an al kyl ene bri tdhere is no needto add the reagent R2-X, as w ||
be apparent to the ski man. In this case the conpounds of fornula 4

contain a gpitably s ted ,group Rl (for eﬁa npl ¢ - C3- C5.
al kyl ene- gal ogen) acgto ing t ﬂ'?he above defi ni \I\Qﬁs and t he conpounds of

formula 1 pr el Py Tntriamol ecul ar  gaaterni §Qtion of the amne. 7 9
%h .
he '

June 2006 tlvel'§ to the of synthesi si compounds of
formula 44 sho in D|agram’ lA ri vatrrves 22 wher ei he_ni trogen

bi cyclic group denotes a scopine deryvative may b by oxi di sing
(epoxi di sing) conpounds of f of R in the n clic group
is a tropenyl group. Accordifig ion th pRocedur e
may be used, The conpound 4 S - CH=Ch tSpekded in a

pol ar orgam-c sol vent, preferabl y i ﬁ a sonent sel ect ed from aﬁmng

N- net hyl - 2- pyrrol i done (NWP), dinethyl acetam de and di net hyl f or mam de,
prefer abQ@éJ_éﬂlréi hyl f or mani de and then heated to a tenperature of about

30-90C, Apciebabibn 43 Bfag rgrﬂef‘ﬂ?eEHlénP%g@?&ﬁ&Pﬁhé’% (8§ e ySeqrdded and

the m xture at const'ant t

pr ef er abF¥ s\tjark Bgé’rﬂ@}{ﬁ? orperang tneamap el ofifermular &r Hese vanadl um
pent oxi deomipreddsiard khi2Ra in thesart. pref erably H202-urea conpl ex conbi ned with
vanadi um pent oxi de. The
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. -




mxture i s worked up in the usual way. The products may beggbj 'Jobbed by
crystallisation or chronatography depeﬁdl ng on their tendency

crystallise. Alternatively, the conpounds of fornula 4 vvherel n R denot es
hal ogen may al so be prepared by the nethod shown in Diagram2. 4 (mt R=
OH) 4 (mt R= Halogen) Diagram 2: for this, the conpounds of fornula 4

wh At wh R
oot o hajohikRely wihe fetlod of SATES R hB' CohBBuRR BtRASIAR 100 P 00T or
the hal og%r‘%‘? n gn Diaglem Hse@%"\f?élve‘e‘én whegeipihe nittagien; bigydlis IrPYRyram 2 i s
uI fici gndémotosld sdopiverdenivative ey beb‘btalﬁedlbgi\fxﬁﬂélné f(@fb’ﬁ)ﬁdl@iﬁ m tl t he

i nt er nedi a r rtance.
Accor di ng ﬁp Bgﬂg‘%g Sﬁ‘hﬁg%‘aé'%@e h—ggﬁ'? blqyﬁ&e%qugds Pgmeg@?t o the

i nt er medi GOUP. &pcﬂmimmtcathe igvention tlze(ﬁﬁllcﬂvmgeprmedwemayhmpse@ R Ri1, hR3
R3', R4 argk Bdm dﬁ%ﬁd%ﬁéﬁérﬂﬂ%ﬁ&&é’@%’lﬁa CHARE 508 Urdedifl o diffar SHGERR M@

aci d addition salts th

sel ect ed $ARR Hfﬁfafqbﬂve'ﬂrﬁ/a?lwﬁﬁﬂleqied frqﬂyaﬁwod&hmﬁthymmplmm
hydr osul gMR), dhnétmmtm@hmmown rifpeide] plepsiably, hydronitrate,

* ydr ooxar A EtnnaRe Ahfmer KegidRune al%m#&a ﬁ%ﬁ?@fﬁ. 90 iencaul phonat e,
Er 31; g ][ 3b|p]eie|ﬁ@blwt!} 601 ditiemen suitahde olidisind ageht/israukletzmnat the mp(turephoz ﬁgra; Ie
] MM ST o A SR

hydr. ogen BePFPXE par a position
rel ati vepreferarl:dylbtaﬁuorea h@nplegcomblgedmpth vartadéuns peptoxidés Tole gener al

f I f th R4' d t
h%?lcj)ggnﬁ"%r%e%wﬂg‘e ‘P@ﬂ‘gﬁh%f%@ﬁw%w ﬂﬁ‘?&f OFIHCPILSH@a)bQ? Qu“ﬁ%g PYi oﬁngngsm and
R4' are prystallisation or ¢tirenhatograpley depénding ametheir persdericgrio crystallise.

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




most preferably in the meta position. If one of the groupsgﬁgne%gem and
one «of the groups R3' and R4'. denotes hydrogen, the other "group in each

case is preferably Iinked in the netagor para position, nost preferably in
the para position. If none of the groups R3,.R4, R3' and R4' denotes
hydrogen the conpounds of general formula 4 which are particularly
preferred according to the Lﬁﬁention. are:those wherein the groups R3, R4,
R3' and R4' have the sane pNeani ng. The conpounds of forrmula 4 in the
a-configured formare preferiaply used as the starting materials. These

a-configured conpounds are t ore of particularly inportance and
correspond to general fornul BHine 2006 9 The conpounds of general

forfmula 2 can be used for pAepar'i nYyt he 4 compounds of general formula 4. In
one aspect, the present invention proyFdes the use of the conpounds of

general formula 2 as starting

fo |a 4 can be used as an

i ntermedi ate product in the prg e conpounds of general

formula 1. The exanpl es of sy S d p¢d bel ow serves to illustrate
the present invention still furiher. HowdVemR* they are to be regarded as

only an exanple of the procedure, as further ilFustration of the
invention, wthout restricting the invention to the object described bel ow

by way oWhetsiarie grous A, RuRY, ROOR3Exahmh e RY
g_yﬂvd%xapﬁmrsm Trdif g%&'aﬁia%&&? Eéﬁﬁﬁ?gﬁﬁ&wd RERL: mihy
O LG ion saite aee tneant saits < ' |
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




50.4 g (0.223 nol) of 9-hydroxy-9-fluorenecarboxylic acid ﬁﬁﬁuﬂﬁﬁ olved in
500 m of nethanol, conbined with 5 m (0.089 nol) of conC. sulphuric acid
and refluxed for 1 hour. After cooling, 100 nml of sodi um hydrogen
carbonate solution (about pH 8) are added and the nethanol is largely
evaporated down. The mxture is éxtracted wi th dichl oronmet hane and wat er,

t he organic phase is dried and evaporated to dryness. The product is
purified by recrystallisation fromethyl acetate. Yield: 50.0g of white
crystals (= 93% of theory). 1.2: tRopenol 9-hydroxy-fl uorene-9-carboxyl ate
4a: 13.4 g (0.056 nol) of nethyléster 3a, 11.65 g (0.084 nol) of tropenol
and 0.3 g of sodiumare heated ak\a nelt at 75 nbar for 4 h over a bath of
boiling water with occasional ag After cooling the sodiumresidues
are dissolved with acetonitrile, tion is evaporated to dryness and
the residue is extracted wi th dAchl orpnet hane/water. The organic phase is
washed with water, dried over My§§4 amyl the solvent is distilled off. The
product is purified by recrystallisgtion fromdiethyl ether. Yield: 11.40 g
of white crystals (= 29 % of thedfy)]. 1.3 _tropenol

9- hvdr oxv-f | uor ene- 9- car bpy etk eaw-idgpf 1.75 g (0.005 nol) of 4a
are taken up in 30 m dichlofo 5mM acetonitrile and conbi ned
with 2.85.g (0.015 nol) of o50% pe X solution in acetonitrile. The
reaction mxture is-left to stand for 3 dayé at, anbient tenperature,
during which tinme-the product crystallises. Thgi%rystals precipitated are
separated off and recrystallised fromdiethyl ether to purify them Yield:
1.95 g of white crystals (= 88 /a of theory); Melting point: 250C. 11

S R ¢

hobr om de :

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.




I\/E\+»Ive N H k~~r Sr 2.1: tropenol 9-fluoro-fluorene-9- 531#4% O%ysate 4b:
*1.66 m (0.009 nol) of bis-(2- methoxyeﬁ yl)-am nosul phur trifluorrde are
pl'faced in 10 m dichl oronet hane and within 20 nminutes at 15-20 C a

sol ution of 2.4g (0.007 m)l) of 4a in 25 m dichl oronmet hane is added

dropw se Lhere Q4. he ni s stirred for 2(? h at anbient tenperature,
cooled to Aelerens FOMIEE -t hor ough

stirring. Then the mxture is carefully adjusted to pH 8 with agueous
NaHCO3 sol ution, the organic MphaSMel s separated off, the agueous phase is
extracted again with dichl oromsmﬁane t he €bnbi ned organi c phases are
washed with water, dried over 4 and evaporated to dryness. The

- hydrochloride is preci pitated. a crystallised from
acetonitrile/diethyl ether. Then base is liberated again using
10% aq. sodi um carbonate solution. Yielfd: 1.05 g bright yellow crystals (=
53 % of theoretical) 2.2: tropenol 9- fbuor@-fl uor ene- 9- car boxyl at e

nmet hobromde : 1.05 g (0.003 nol) of ire taken up in 20 ml acetonitrile
and reacted with 1.7lg (0.009 nol 5 ' [ [
acetonitrile analogously to step

recrystallised fromacetonitrile. M 809 of white crystals (= 60 %
of theoretical); : 22C El emental anal ysis: calculated: C
Dok aEboXylate 435 23) N (3.15). 9 June 2006 .

' (62.17) H:
'Exarrpl_e 0. acgo«mzzs%&ydr dfdxymtmrmeaeﬁﬁbbﬁww &ii@ aretiebredisole\ +Me N

SHPs? H%tham,déo%glned Wilh 8 Rl ?0 6@5%’6% E:c()ancf1 %ulphunc acid and
", refluxed for 1 hour. After cooling, 100 m! of sodium hydrogen carbonate
solution (about pH 8) are added and the methanol is largely evaporated down.
The 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).

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.




9.0 g (0.026 nol) of tropenol ester 4a are suspended in 909? ?00
*di met hyl f or mani de and combined with 0.47 g (0.003 mol) of Van§didm (V)-
oxi de. At 60C a solution of 4.89 g (0.052 nol) of H202-urea in 20 m of
water 1is added dropwi se and stirred for 6 hours at 60C. After cooling to

20C the ecipitate forne t |Itrateis adj ust ed
to pH2 w 'ﬁmﬁr‘l@lmﬁﬁgﬁ@ ‘icﬁozegnﬂg)cgr{g ‘ﬁgd\'\kﬁﬁﬁ Na2S206 di ssol ved in
wat er. The resulting sofaundon i € E4ap8)y &k EB4)oNdBER)ss, the residue is
extracted with dichloronmethane/water. The aci di c aqueous phase i s nade

basic with NaZCCB extracted with dichloronethane and the organic phase is
dri ed ovdixampbenirapenedhilusiorfiosene-Breaibaxylatemethebrgmigdelior i de i s added

at anbi ent tenperature and the mxture is stirred for 1 hour. After
extraction with 1 N hydrochl gfd ¢ @& d the aqueous phase is nade basic,
extracted with dlchloronethane\the organi c phase is washed with water and
dried over Na2SO4. Then the sol t is regpved by distillation. The crude
product is purified by recrystal ' romdiethyl ether. Yield: 2.8 g
of white crystals (= 30 % of the alh. 3.2: scopine

"~ 9- hydr oxy-fl uorene-9-car boxyl at et hoprom de : 1.3 g (0.004 nol) 4c are
taken up in 20 m chloroformand 20 mMjacefonitrile and reacted with 2.279
g (0.012 nol) of 50% et hyl brom de solu #on in acetonitrile anal ogously to
step 4.3. To purify it the product -‘ry tallised fromacetonitrile.
Yield: 1.25 g of light beige crystf g8 % of theoretical); nelting
poi nt: 243 244C.. Elenental analys gyl g¥ed: C (60.27) H (5.28) N

(3.06) -found: C (60.03) H (5.35) N 7(3.55).” 13 9 June 2006 Exanple 4:

scopi ne 2.1 teopend] Iufusrodlubrare-Scayb atydateedbobr om de: Me \+ M N
' 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).




. jodide ars

Br 4 J: scopl ne 9-fluoro-fluorene-9-carboxyl ate 4d: 0.885 81"”’%%0%)50?0') of

*bi s-(2- met hoxyet hyl ) - am nosul phur trifJuoride are placed
di chl oronet hane and reacted with 1.42 (0.004 nol) of 4c anal ogously to

t he procedure accordi ng to 2.1. Yield: 1.1 g beige crystals (= 75 % of
t heoretica : ' -quorne 9 o rbox | at e met hobr om de :
1.1 g (0. c&%ampls . ! Y QTAY-TiLS Ye d0 MNIgRY reacted with

1.71 g (0.009 m)l) of 50%nethy| bromde soI utlon in acetonitrile

anal ogously to step 1.3. To wufmlt t he roduct is recrystallised from
| sopropanol . Yield: 0.45 g of Wte crystal (= 33 %of theoretical);
melting point: 200- 201C. El enentwal analysis: calculated: C (60.01) H
(5.04) N (3.04) found: . C (59. (5.18) N (3.10). Exanple 5: tropenol
9- met hyl - f | uor ene- 9- car boxyl a hide : Me\+Me N Br 5.1.:

9- met hyl - f | uor ene- 9- car boxyl i c a) nethyl

9-met hyl - fl uor ene- 9-car boxyl ate: 14 9 dung 2006 From 7.6 g (0.33 nol) of
sodi um and 300 m of ethanol a sodi ur’pﬁt oxide solution is prepared, to
which 69.6 g (0.33 nol) of 9-fluorepecarhoxylic acid are added batchw se.
After the addition has ended the mj irred for 2.5 hours at

anbi ent tenperature. Then it is ev p-dryness, the residue is .

suspended, i.n 600 m of d| rret hyl f or mam de and 93.96 g (0.662 nol) of nethyl
158¢ Qxy-flsrerengid-caiboxylateder red for 3 hours at const ant

En errp?r 3t \9.6.g Tm:zhs:hm»obftﬁcqiemlbl estel da d %ugsbndﬁdjin%wa of water and 300
s AL g STk D 810 Bt oMYA ey e
oxide. At 60°C a solut|on of 4.89 g (0.052 mot) of H,02-urea in 20 m| 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)




to dryness. The residue is purified by colum chronmat ograplgymn eﬂopgn_t: )
*cycl ohexane / ethyl acetate 96:4. Yield; 12.61 g of white cryseta (= 16%
of theoretical); nmelting point: 108- 109C. b) :
9- et hyl - fl uor ene- 9-carboxylic acid 3b: 12.6 g (0.053 nol) of nethyl
m agyeous sodi um
hydr oxi de =o d 5 oxy! QINOMIEB: 24 hours at
anbi ent tenperature. The dioxane is distilled off, nmade up to a total
vol une of 300 mM wth water a:miqe/Mer act ed \(/%th di et hyl ether. The aqueous
phase is acidified with 3 nolarnaqueous HCF, crystallised and filtered.
Yield: 11.25 g of white crystal s\\= 95% of theoretical); nelting point:
168- 169C. 5.2: tropenol 9-nethyl rene- 9-carboxyl ate 4e: 6.73 g (0.03
nol) of 3b are suspended in 60 Honet hane, conmbined with 5.0 g of
oxalyl chloride and 1 drop of di ormam de, then stirred for one hour
at anbient tenperature and finally thesalyent is distilled off. The acid
chl.oride remaining is used in the nexte Step wi t hout any further
purification. 4.18 g (0.03 nol) of 0 | ~and 4.27 g (0.033 nol) of
di i sopropyl ethyl am ne ..are suspe ! m of dichl oroet hane, the
acid chloride is added dropw se t@ S i chl oroet hane at 35-40C and
then stir : C, The suspension is diluted with
di chl or orfelH36APING, - Hupreneg-carboxylate ddhy dr ochl ori ¢ acid. The organic
Phase I's 0L8BHIMIKS.008 mbh bf bis- @rmettioxpethyherhinbsphandifkioAdeepsuct is
convert ed,, i I Lde w a_s i in diethyl ether.
The sol vg)r’édélals)mt eW'%ﬁﬂ%@&%?ﬁ'%‘&rﬁweﬁﬁ#‘@ﬁﬁr‘gg;Sargbf’éﬁdﬁ?ﬁ@écm oride
i s taken anglagouaiy terthemioesduraacearding tie 2itet hyl et her. The aqueous phase i s
made basikGaiw Q ' ~SAl ution and extracted with
NGl § P glgéieg%pcrgor g%?ﬂcc?‘{]@% Bmagﬁt.ggﬁ

di chl oronet hane.™ Th ase IS over MSO4 and the solvent is
- distilled off. Yield: 4.40 g of yellow oil (= 42% of theoretical);
: .. 4.2: scopine_9-fluoro-fluorene-9-carboxylate methobromide :

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 point: 200-
201°C. '
Elemental analysis: calculated: C (60.01) H (5.04) N (3.04)
found: = € (59.91) H(5.18) N (3.10).

=fluoro-fliorene-9carhoxylaie mel

] U

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:




5. 3:, tropenol 9-nethyl-fluorene-9-carboxyl ate nmethobrom de Cllez% o8 (0.005
' m)l) of the free base 4e are reacted 4"1I ogously to the rre?F‘Juo step
1.°3. The product is purified by recrystallisation fromacetone. Yield: 1.80
g of white crystals (= 82 %of theoretical); nelting point: 258- 259C;

T, P O Al Ul

. 9- net hyl - Sblutipsie pepased drywhicke 68 ¢ (B3 malpof S-dutrenecaghiaxylic acid
9- net hyl - fal*é’ﬁ&&@@bgtcﬁﬁ\h@?ﬂ%‘ttﬁe 4fic itagnﬁag eﬁ-ﬁgQQﬂe Lrdls d§ n;éﬁib ! ester 4e

-are react - OXl

(0.015 m)ﬁ) B?”rﬁﬂ?rﬂp'g%\t t&ﬁm%@H[%l-'}‘eﬂdt tstﬁé’aﬁpfﬁi@ o dowesaithg to step 3. 1.
Yi el d:. 1. Fedidwd isvduispended & 608 nflof aﬂ:n%yﬁomﬁﬁetarﬁﬁbé 96 E .66 ARINe

Caken up PHGYHTodaE B2 Ated broaie IHe Eieiin SuBed ey 3 POlsTAs ol ) “or “50

lged Sg"ip‘s nol) of 50%

met hyl br oonstansiemperaturé.nThaeloudy Bmlutlen lsastarel:gmm;EQOnd of weglerlarsd Vi el d:

1.6 g of I I t: 214C.

El enmrent al Sﬂgﬂr}]gﬂd??{iiétﬁglaé{gérwﬁli) 6@ E@%Q?SQEB g@ﬂ 5§€’§f ound: C

(62.23) Hvagh wateg sind 1§ sua%u phaigsolyting, gried andigyapesedunds

?K/ﬁordl ngtddTyhbﬁslTh@IfﬁSE)dUé lefpuﬁﬂéqffljﬁy@oﬂmﬂﬁ ehrogrﬁ‘ét@gﬁphgt élu@{ztt{]ﬁ VB rec;aptor
scarin r e conpounds according to the invention

have Ki %\fclézl‘geg@’uteoletéﬁ%cégﬁi%ﬁ terms of their affinity for the M3

receptor. Yipldsid. thﬁsvmm@ystalse(ﬁﬂa%@flﬂworeh@fhmeimg peintriQ@%d bel ow.

Cheni cal siog3lt NVB was obtai ned from Messrs Anmersham of Braunschweig, with a

;specific radioactivity of 3071 GBg/mmol (83 Ci/nmmol). Al the other
-réagents were obtained from Serve of Hei del berg and Merck of Darnstadt.

Cel | mentis)ahassthyl-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




Ve used cell menbranes from CHO (Chinese hanster ovary) cepls whpeh were
‘transfected with the correspondi ng ge! of the human rruscarl ic r ecept or
subtypes hm to hnb (BONNER). The cel | “menbranes of the desired subtype
wer e thawed, resuspended by hand with a glass honopgeni ser and diluted with

HEPES buffe a final concentratjqgn of -, 30 rotein/n . Receptor
bi ndi ng st?lé?%&hW%uﬁﬂ ed8 'Cc‘é'f‘?tgﬂg(f’ aﬂts‘?‘ii“'i' 8? ol une of |
m and cosgutoredndiextrab@dptitroflichidrainetHiape. The srganie phase is died over

concentr d (3H N-nethyl scopolamne 2 nnol/L
(3H NVB) g3« aridfhel olftint ’@msahécggﬁatlon and 600 pl of HEPES buffer (20
ol / L HEPER!: ‘E@OMIYELOWW@Z&%@@tth@NaG adjusted with 1 nol/L NaCH
to pH 7.4). The nonspecific binding was deterni ned using 10 prol /1 of
atropine.  Th i ..t 37C in 96-well
microtit re2plg I OTeNa-o LATRYS € NGENOREIRIES <05 a doubl e

measur eneh8.g (D]BOS mtﬂpdifahe cﬁneev!meemlam ne)acfed areaiogayshs tntheamethost iach  Cel |

" Ha t filt
oo IPE L i 5 ARl gl 11 s vere
Det er mi ni Yiigld: #e8¢ goif vetitei arystgls (Frie2 Mok thaerstiophymeltingrRoint 268r mats was

nmeasur ed taneousl y using a two- dinensional digital autoradi ograph
(Bert hol g bad tion: The Ki values
wer e cal cefPat a[%sy%p@fqugt%zd m@%ﬁ ﬁ\ﬂﬁcﬁ ﬁé?é erived directly from

t he mass-action |aw, w fdurddie no@e64f15) HHE.95)rH¢8d8dr 2 |igand reaction
(SysFit. - Software, SCH TTKOABKI). Literature: BONNER Tl, New subt ypes of
muscar i ni c acetyl choI I ne receptors Trends Phar rracol SC| 10, Suppl .

11- 15 ( 1S@mphré) soonimelimethyEHuorpae-ca : athas s of nonlinear
- equations Nurrer Math 68:

- 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).




,129-142 (1994). The conpounds of fornula 1 according to tthlnnVZ%Eéion are

‘characterised by their range of uses {g the therapeutic frerd. < Particul ar
‘mention should be made of those applications for which the conpounds of
formula 1 according to the invention may preferably be used on the basis

b o . ) ! Y ‘
oxanpl e t HLWASTERH HER e Ebirfolihds BRI AThb IR or Wit X e 0
di sease) . aMagopistpeliheM3 reernter dluscerinie Begeptessubitype B Theed to treat
vagal |y i aeipedndd aocoringivans tHvantod hiafe Wi Saludisstiésd hahMorln #pr ders.

Ceneral ly e .conpounds .according to t | nvention may  al so used

t her apeut 'iegéﬁcgi?l?egpf#@ﬁy fgrp@?rl}g# r‘%ﬂp?%xiﬁﬁ?%,"a URS RIe ?'F‘Bﬂﬁgggt i nal

tract. THeymethpdaiesoribedbstv.t o treat spasnms in the urinary tract and al so
to treat nenstrual pain, for exanple. O the ranges of indications

mentioned_above, the treatnment of asthma and COPD with the conpounds of
forrul a 1Chemicals; ng to the invention is of particular inportance. The

conpounds3aiNIMSneafbbiRidt rem! MESts Pen&SREMOST BrafhsciWBigOWjths  Conj unction

with other_ active.substan f or mul ..The co unds of ener al
formul a 1Af)™® P@@aﬁgv'ﬁﬁéeﬁgﬁﬂo{%ﬁ?m MCWW‘P'& ﬁlecﬂ aF Nkyi cal |y
acti-ve suistenhtainedTrmg Sarey oblegidetbarganiddvibrk, of Derhestadtet i cs,
antiallergics, PAF antagonists, PDE IV inhibitors, |eukotriene

ant agoni sts, p38ldnase inhibitors, EGFR- kinase inhibitors and

cortipost@bﬁﬂ&gﬂﬂﬁiﬁell as combi nations of active substances. Exanples of
bet am metwesseldi il mdmbReessism THON(ChitesethdriSter BYSR cBIfs WRijchcon) unction

~with the conmpounds of forpula 1 include conpoynds selected 18 9 June 2006
“from areréer%g e ,‘"'@'itﬁléﬁ’éfreai’?f‘@ag g&hes of | ecﬁ'é’ﬁ@ﬂt’@\‘?ﬂa,””l“énot erol ,
f.or ot er seceptox syivtgpes hime, toi lind ¢BONNER). Atdeczell memboarsdofthe 1 eprot er ol ,

Zalhgg? g;‘aeyrﬁg'sPF%}aﬁg&l ZtPEWeH,UF&hbﬂgndéo%y R Wilh a glass
phenyl et qumil(:%yﬂifhéiE@Eﬁimﬁfﬁﬁ@ atfingl Corgeitnationrof 20n3Qizol one, 1-
© (2 fluor endohpbtesmbenyl ) - 2- [ 4- (1- benzi mi dazol yl') - 2- net hyl - 2-

| Receptor binding studies:
The binding assay was carried out in a final volume of 1 ml and consisted of
100 pl of unlabelled substance in various concentrations, 100 ul 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).




but yl.am noj et hanol , 1-[ 3-(4-nethoxybenzyl -am no) - 4- hydroxygr‘]gnréngbé 2-[4-(1-
*benzi m dazol yl ) - 2- net hyl - 2- but yl am noj gf hanol , 1-[2H 5- hydroxy-3-0xo0-4H"
-1; 4- benzoxazi n-8-yl]-2-[3-(4-N, N-di met'hyl am nophenyl) - 2- net hyl - 2-
propyl am no] et hanol , 1-[2H 5- hydr oxy- 3- oxo-4H 1, 4- benzoxazi n-8-yi]-2-[3-(4-
met hoxyphepyl ) - 2- met hyl - 2- pr opyl am no] et hanol , 1-[ 2H- 5-hydr oxy- 3- oxo- 4H-
1,4- benzoxgé'—lé—@’yl ] 2-[3-(4-n-butyl oxyphenyl) - 2-net hyl - 2-
pr opyl am Tibe &l hahuds, wérd @itllateddising/intplicit @eqdibtidngl whiohrearezderivedy| | - 2- { 4- [ 3-
(4- met hox V- )z wisdd ] |23 5 - t 1 -Ngj nol , 5-
hydr oxy- SMf ﬂyﬂd%nc}ithgiﬁ?és%%(?%% 'f“g’mmﬁi&%ﬁ? d%&r%hgq b%’%%rﬂ)?ggihﬁgg-a( 4H) - one,
1- ( 4- ani neagtion (Byekib- SPﬂWﬁtﬁbr%ﬂ'WW&l .-2-tert.-butyl an no) et hanoi and
1- (4-ethoxycarbonyl am no- 3- cyano-5-fl uorophenyl)-2-(tert.-butylam
I no) et han!o.| E OE_’[ ionally in the formof the racernates, the enantioners,
- the diast and optionally the pharnmacol ogically acceptable acid

addi ti-on BOINNERTI, New subtyprext efntdeariea acdipleholinefereptdry, t he betam netics
used as ' ' ju ' ] of fornmula 1
accor di n?@gﬁsﬁe%%gﬁnfd;r%%@m ﬁdﬁggq?ggo%%adnlgm?ﬁl , formoterol,
sal net er o arameter eatimatiom swsiséemy of aanlinear equations Numer Math. 68:

i no) - 4- hyﬁgvmglypgg& -2-[4-(1-benzi mdazol yl)-2-net hyl -2- butylam

i no] et hanol, 1-[2H 5-hydroxy-3-o0xo-4H 1, 4-benzoxazin-8-yl]-2-[3-(4-

N, N- di et hyl am nophenyl ) - 2- net hyl - 2=pr opyl am noj et hanol, 1-[2H 5-hydroxy-

3- 0x0-4H 1, 4- benzoxazi n- 8-yi ]+ 2-[ 3- (4- met hoxyphenyl ) - 2- net hyl - 2-

| ani - - 3. QX0 . A | A- j - 2-[3-(4-
P bty ox) ThERDPdods of eiuls TUECHN ot nilerkoh 8 %&%?%%sﬁﬁ%’. oxo-
4H 1, 4- bdhebxange oBuseq inthe dherapeuticield ok ofisulayimentionpsheuld égm 8-yl]-2°
enant | o L D o e o e
2ccept abli@Veqtion AN FFPEFAREbe st ondbe basik et e PRERERCRRALAORY O e
bet am nmetdscantioklinemgck. above t he conpounds fornoterol and sal neterol are

particularly preferred, optionally in the formof the racemates, the

enantioners, the diastereoners and optionally the pharnacol ogically
accept ablTheseiarefacexampledhe treatrmentasiasthing or KORDIehtosic eltredive Accor di ng

to the igwRBhES dist8e)2The cafPblihas of @hdraloriiim BehayialRi hé assg! ect ed,
for _to treat vagally induced sinus bradycardié 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
‘cbnju_nction with other active substances of formula 1. The compounds of
~ general formula 1 may also be used in combinatidn with other
- “pharmacologically active substances. These may be, in particuilar,
- betamimetics, antiallergics, PAF antagonists,- PDE IV inhibitors, leukotriene
-~ antagonists, p38 kinase in.hi'bi_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 -




exanpl e, from anong the hydrochl oride, hydrobrom de, sul ph%t %ﬁa sphat e,
*F umar at e, net hanesul phonat e and .xi naf ogl,e are preferred. Par |c rly 9
June 2006 preferred in the case of salrnEterol are the salts selected from
anong the hydrochl ori de, sul phate and xi nafoate, of which the xinafoate is

' d. P I d the case of fornoterol
e the sartem Sl EHEweRH, ol SuBlEsbelnbiead, Trelombre and
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t
or ol ason RS Eipidle! %ﬁnaf;‘?-t%&%m@eayeb &aww‘%iv?&‘r%&?&m”ﬁﬂiﬁfﬂ;one
Pr ef er abl ;aenwmudamfylmé-memzeﬁutymm:nq:]emaot 1k droxyt %xéflﬂ-}l-loﬁ gst eroi ds
ncl no
- ﬁLﬁeiﬁ'n?ﬁtéeﬂPFﬂ?‘?‘*é%iﬂéﬁﬂf” LSRN imetryin BERh E@éfzma@%m hasone. whil
budesoni defomviaminelatbaacl, fdatiabydiexy-dnoxaAt kédendexamin-8-yiparGadt and
budesoni dmmﬁdHéhyx)@Smemmepraﬁylhhﬁﬁﬁ @fHanl 140 Bm}ﬁh }war 2 ;%ﬁas es,

sed on i 1< B Rers I R RE RS ObrenkberBeA Crons i

Bebk2- Any reference to
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ossi bi e ComettbybhEn e TR Rl AR i o R BaR3l, S encont o,

“phosphat dydroxy8r(d dwdwamej@-lsw @Pﬂawolwtyib-Qbhb.ﬂdEnzoﬁatmeB-()@d)qop?,g;5 gga;g ;
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al so occ r
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i oh et AetiRokuterbGhhing: SRy ane Htyerieri-2 Kb bubiEnine)eanal  h t he
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am)ng enﬂW Wp,th@reof d\(lpﬂrﬁre@gably, the betamimetics used as active :
substances in conjunction with the compounds of formula 1 according to the
invention are selected from among fenoteroi, formoterol, saimeterol, 1-[3-(4-
methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(1-benzim idazolyt)-2-methyl-2-
butylaminolethanal, 1-[2H-5-hydroxy-3-oxo-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 addition salts thereof, and the hydrates thereof. Of the
: ‘betamlmetlcs mentioned above the compounds formoterol and saimeterol are
L parttcularly preferred, optionally in the form of the racemates, the
o enantlomers the diastereomers and optionally the pharmacologically
- acceptable acid addition 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 |




,arifl-o and AWD-12 281, while AND-1 2-281 is particul arIy plée]fer%'oﬁg for
“combi ning with the conmpounds of gener formula 1 according 'S

i hvention. Any reference to the abovengnti oned PDE-IV inhibitors al so

i ncludes, within the scope of the present i nvention, a reference to any
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SUCCInIC
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 accerding 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,




citritc acid, tartaric acid and mal ei c acid. Exanpl es of antgidglgéﬁbgic agents
" wWhich may be used according to the invggtion as a conbinafion Wth the
conpound of forrmula 1 include epinastin, cetirizin, azelastin,

f exof enadi n, | evocabastin, |oratadine, mzolastin, ketotifen, enedastin,
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| evocabasiethanesidphaiate arepeafeired. desl orati dine and mizolastin, epinastin
-and desloratidine being particularly preferred. Any reference to the
abovem&*ntk\z‘))@‘llehol,f anti al | erlgi c agents also includes, within the scope of the
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%hl( sno. I[ gtra(ﬁ)p%leorln{/ﬁb{@éﬁd bhdi Fid2afl fisdprkeribl Windin 3RE 36opD8f the present
9- di hydr dOYSRHAHiP USE, Bsaarbipatim Rgtera Mt e] compaundsyof femaulpdnt a- [ 4,
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part i cul @bovenjerdioohdaiopaminé agonists_kﬁsiq inciudes) ithir) me(édapeﬁafrm]é hyl - 2;1 (3
- k hstdayd s Pt - Q- : - ine, 4-[(3-
ST A RS o T e 1
but yI oxy 2%t on$41tA 224 bydiptesiferral vduemensy et By the shysiplogicallyf | uoro-
pheny! ) ariceoptabid Acitiaddin éatﬂh@récﬁwwéwﬁfa?fb&ﬁiﬂmédﬁx)tﬁér bonyl ] - pi p]t;lr azin-
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' - pharmaceutically acceptable salts selected from among the salts of
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic 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, desforatidine and meclizine. -

- Preferred antiallergic agents ;which' may be used within the scope of the.

'~ present invention in combination with the compounds of formula 1 according
to the invention are selected from ameng epinastin, cetirizin, az_'_zela'stin,

- fexofenadin, levocabastin, loratadine, ebastin, desloratidine and mizolastin,
épinastin and desloratidine being particularly preferred. Any reference to the
abovementioned antiallergic agents alse includes, within the scope of the
present invention, a reference to any pharmacologically acceptable acid

- addition salts thereof which may exist.
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nmet hanesul phoni ¢ aC|d acetic. . acid, fumaric acid, succinic acid, lactic
“acid, cikspecialy preferred exarplesiol EGRRkinasednkibitars whicl miynige usedhe
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“ethyl)amino}-6-{{4-(morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-
cyclopropyimethoxy-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,
- cifric 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, phosphonc acid and
methanesulphomc acid are preferred.
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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
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etrol eu
P with 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

bottles.

: 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 neutra_l‘fats or polyethyleneglycotl or the
- derivatives thereof. ' :

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




_veget-able oils (e.g. groundnut or sesame oil), nono- or pobgfugﬁb onal

- al cohols (e.g. ethanol or glycerol), carrlers such as e.g. hatural m neral
powders (e.g. kaolins, clays, talc, k), synthetic mneral powders (e.gqg.
hi ghly dispersed silicic acid and silicates) sugars (e.g. cane sugar,

| act ose and ucose), enulsifiers (e.g. lignin, spent sulphite |iquors,
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subst ancegesfy abfl arfPSediGiRdaiyl SulpRategus flavour enhancers or colourings in
addition to the abovenentionéd excipients. Wen the conmpounds of fornula 1

are used for the treatnment of asthma or COPD they are preferably
adm ni st éfarcrabuge thestablate naywbvidushyneordain, rabddition taitirs ¢arrierst or
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in admoxiure w (o]o] ca e excCipients
the act i veovemengnoed GIC@I@éltﬁ)resent in adm xt ure with physiologically
-accept abl e exci pients, the foI I ovm ng physiologically acceptabl e excipients
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sacchar oQ:'OPBHhEpmé preferaphy ad!nmlstered as preparations or pharmaceutlcal
| 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 |




pol ysaccharides (e.g. dextrane), polyalcohols (e.g. sorbi t8I , er%g€| tol,
“xylitol), salts (e.g. sodiumchloride, calcium carbonate) or ures of
t-hese excipients wth one another. Pr4g er abl y, nmono- or disaccharides are
used, while the use of lactose or glucose is preferred, particularly, but
not excl usively, in the form9 June 2006 25 of their hydrat es. For the
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propel | a be used accordl‘gg to t e | nvent i on contain
the conpdisiient ’Bl’@gﬁi dacessasyar pradysing t'n@%@ lrPawHess &eap form The
CorrpoundiiohQﬁWehﬁonlb?%ﬂﬂﬁmgWanaﬁﬂ@ﬁam@ambymﬁawnmmng ithe 2 conbi ned .

- preparati S er ed, both
di sper seﬁ@"ed%téF Eﬁ o%é% fir&m tﬁ@égﬁ é d@%ﬁhﬁﬁl Ioetd;?]aéa%y be
di sper semccmrchn@tmﬂa inentiapeay behadministgraskusiag inhalerg kaewndremdhenhal at i on
aerosol s grtknown fromthe prior art. Suitable propellant gases are
sel ected {rom anong hydr ocar bons such as n-propane, n-butane or isobutane
-and
' The 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.




h,al ohydrocarbons such as fluorinated derivatives of net han 2@
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rmenti oned above may be used on their or in mxtures thereof.
Particularly preferred propellant gases, are fl uor| nat ed al kane derivatives
selected from TGI a and T%Z and mxtures thereof. The propellant-driven
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o morganlc 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"ate‘is' from 0 to 10 mgl1 _OO ml are preferred. .
- Cosolvents and/or cher 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,
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exci pi entsaltasdichddi for eeanpleciadign ehiprideuas sotanit agentsch as soya lecithin,
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ot her stabilisers preservatlves

whi ch gu#cithtusiessral t1’thf|? pHe dRMIAA, N’tﬁﬁﬁ'hgdtoﬁﬂmeﬁ%s,eut i cal

for nul at izpgy, sidlilay Gitdrh MG or proviediming wHikh 8Ecitin@ie RdRiahiberly. known in the
art. The additives al so include pharnmacol ogi cally accept abI e salts such as

for exarrpl e sodiumchloride as isotonic agents.
Preservatives may be used 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).




.The preferred excipients include antioxidants, such as for Q%XIQn@ g ascor bi c
e . ! . . une 200

cacid, unless already used to adjust thg pH, vitamn A vitamn E,

- tocopherols and simlar vitamns or p Bvi t ani ns which occur in the human

body. Preservatives nay be used to protect the formulation from

.contam natigef‘\mﬁh at hogens._ Sui t bI'e_ﬁreservatives are those known in
the art, partieq¥pgyxaue |°§J?'mi" 19Rs Blistatedbe presentlimesntion chl ori de or
benzoi ¢ awiithout rasénictingtitssscopech as sodi um benzoate in the concentration
known fromthe prior art. The abovenentioned preservatives are preferably
present in concentrations of up to 50ng/100m , nost preferably between 5
‘and 20 npEXampes el paimasgulcat isgnulations cont ai n only benzal koni um chl ori de
and sodium edetate, in addition to the solvent water and the active
subst ance jL . I'n ano r.preferred enbodi nent, no sodi um edetate is used.
The dosadé of the con%@ﬁg according to tRer tablgdnt i on is naturall y highly
dependent on the nmethod of adninistration and the conplaint which is being
treated. When admnis j ation t conmpounds. of forrmula 1 are
characterised by a hiégﬂfv%%tu@%tcdy%gaen at dos®9Md the pg range. The
: conpounds of fornul 4284088y al so be used eftd@angvel y above the pg range.
The -dosage may then ksrhBtdrll§ 9ram range, f brﬁéarrpl e. When adm ni stered by
routes other than by ir?hal ti o(ﬂ.@ghe conmpounds Taccording to the invention
may be adnini stered ﬂ?ﬁ"@ﬁ%’f” B€ (for. edamp¥e, but not restrictively,
in the range from| troag@@iumglearatelune 2006523g The fol | owi ng exanpl es of
formulations illustrate the present invention wthout restricting its

_scope: Exanpl es of pharmaceutical fornulat+ens—A) Tablets per tablet active
.substance 1 100 ng |actose 140 ny corn sb@8aig 240 ny

- The finely ground active substance, lactose and some of the com starch are
mixed t_ogether. 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
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‘o‘rm a granulate which is dried and screened. The sodium carboxymethyl




polyvinyl pyrrolidone 15 ng magnesium stearate 5 ng 500 nggTJQrgegoidQel y
ground active substance, |actose and sone of the comstarch™are  m xed
- together. The mixture is screened, the#P noistened with a solution of
pol yvi nyl pyrrol i done in water, kneaded, wet-granulated and dried. The
granul es, the remaining corn starch and the nmagnesium stearate are
screened aftareh and theoyegnesiummitearate ate added andmirzed Fdand the mikdare t abl et s

of sui t ablscigiRasaRth ik AabEAPbEA SuRSlle sl et acti ve substance 1 80 ng
90 S

| actose 55 ng "corn starch 1 mg mcrocrystalline cellulose 35 ng

pol yvi nyl pyrrol i done 15 ng sodium -carboxynet hyl starch 23 ng nagnesi um
stearate €)ng 400. ng Almpoulensdlytieri ound active substance, sone of the com
starch, lactose, mc ' cel | ul ose d_pol yvi nyl pyrrol i done are
m xed together, the %1&%%53@%.‘44{0%31 eened and %@mﬁd with the remai ning com
starch and water to s$agiungchigrideul at e whi ch i §0dnged and screened. The

- sodi um car boxymet hyl Qabidf& ig006 29 starch and éﬂﬁ magnesi um stearate are
added and m xed in and the mXxture is conpressed to formtablets of a
suitabl e size. Anpoul e solution active substance 1 50 ng sodium chloride

50 ng welles atiive suljstarices dissoivit inweaterasitowa pH oflbpienaliyttipH Wat er -at
Its own pigql 60 Gh8 %hfu}‘n éllnloﬁye is added to make the solution isotonic. The
' 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 R
" active substance 1 - 6ug
- formoterol fumarate C.6ug

" lactose monohydrate - ad25mg




,0.5 t:0 6.5 and sodiumchloride is added to nake the soluti gr] tSkgnic. The
“resulting solution is filtered to renove pyrogens and the Pi5are is -
*ttansferred under aseptic conditions PHto anpoul es which are then
sterilised and heat- seal ed. The anpoul es contain 5 ng, 25 ng and 50 ngy of
active substance. Metering aerosol active substance 1 0.005 Sorbitan
trioleate 0.1 Monofluorotrichl oronethane and Difluorodichloronethane 2 :
-3 ad 100 Fing iRHABRBRSpORdESs praparba’in Gt u&ya \ﬁayﬁswﬁﬁhgfﬂﬁ@incmﬁaaélol
cont ai ner .wi t {ret ering valve. Preferably 50 'pi” suspénsion are rel eased on
each act ulld'6Hi€NSrhe active substance may al so be rel eased in higher doses
if desired (e.g_. 0.02 wt.-%. E) Solutions (in ng/100m ) active substance 1
333.3 ny or not er ol Tg@ﬁﬁgﬁ% ng benzal koni um chloride 10.0 ng EDTA
50.0 ny ] (1n) ad p | ution may be prepared in the usual way.
| nhal abl e powder act i vactivgosibstercell6 pg f or not@pgl fumarate 6 pg |actose
“nmonohydrate ad 25 ny 9Ia&%rﬁ@ﬂ§h3ﬁtﬁa@e i nhal aldps is prepared in the
usual -way by m xing the individu i ngredi ents. G) nhal abl e powder active
substance 1 10 pg

- The inhalable powder is prepared in the usual way by mixing the individual

ihgredients.




| act ose nonohydrate ad 5 ng The inhal abl e powder is prepar§%g]ie% &Qe usual
way by m xing the individual ingredients. 9 June 2006 d ai i )

Conpounds’ of general formula 1 R2_~+, R N X wherein A denotes a

doubl e- bonded group selected fromanmong / \ / CC Hand HKOzH H2 H2 H X
- denot es Gaimgi on with a single negatdlve charge, R denotes hydroxy,

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

di fferent denote Cl-C5-al kyl which may optionally be substituted by

C3- C6- c{tCompeynds o denenal fornhudd ogen,  or RL and R2 together denote a
-C3-C5-al kyl ene-bridge; R3, R4, R3' and R4'" which maybe identical or

di fferent denote hydrogen, -Cl-CA- alkyl, -Cl-C4-alkyloxy, hydroxy, -CF3,
-CHF2, CN, NO2 or hal ogeng? 2)+ ®npounds of general formula 1 according to
claim1, wherein A denotes aNdoubl e-Konded group sel ected fromanong H H 2

2 HHand Hx O "zH

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 / : Z
— =C .
HyH, * FHf ud | VAT
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 R2 which may be identical or different denote methyl, ethyl or fluorosthyl;




X - .denotes an anion with a single negative charge sel ect eéi fr(}H&ﬁarmng

* chloride, brom de, 4-toluenesul phonate and net hanesul phonate, ~““preferably
brom de; R denotes hydroxy, methyl or fluorine; RL and R2 which nay be

i dentical or different denote nethyl, g£thyl orfluoroethyl; 9 June 2006 32
R3, R4, % 4" whi may be identical or different represent hydrogen,
met hyl , R HhyRdand Rgowku'zi}/ maychg idertigabondiffetand represes) hyasagendethyt,
general fornula ethylokg) mairbwy, oQF30tCHFaigMfludriee. 2, wherein A denotes a
doubl e- bonded group sel ected from anmong C=C and H= 0 ZH , X - denotes an
anion with a single negative charge sel ected from anong chiori de, brom de
and net hanesul phonate preferably brom de; R denotes hydroxy, nethyl or

fluoring,.prefer \ drox 1 and . Which be. i denti cal

or 6 1 1o GG o ok ogRUis HiAceSisin B aff §f Shithyior Ztheiain =7 ang

R4' whi ¢ may be idéaotescmdowbledadrf&degmupepreemmdmyainoggn, -CF3, - CHF2 or

fluorine, preferably hydr\ogen r fluorine. 4),Conpounds of general fornula
1 according to one of clal , 2 or, 3, %&én A denotes a doubl e- bonded
group selected fromanong FH H e x I'ﬁz brom de; R denotes hydroxy
or nethyl, preferably nethyl; Rl and R2 y be identical or different

denot e yret hyl or fd%hB’b(a's rPéﬁBﬁrvﬂm %s&f&é Héébatn)%:i(fl'ld?@e s%&éwfr% aMBhgh may be

|dent|ca‘ or different ?resent en- or
hlon

ide, bromide and me hanesulphonate preferably brom[de
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.




5) Conpounds of general fornmula 1 according to one of clai gﬁ%’“l 25& 4,
optionally in the formof the individual optical isoners, Rtures of the
i ndi vi dual enantioners or racenates thereof. 6) Use of a conpound of
general formula 1 according to one of313cl ains 1 to5 as a nedicanent. 7)
Use of a conpound of general fornula™ according to one of clains 1 to 5
for preparing a pharmaceutical conposition for the treatnent of diseases
i n whi & Usehel @ gemprengicf gepgra! fevmula gl aceardingdenaneoixdaiers 1 to 8 faiune 2006
33 g)ftﬂﬁ@paiﬁng?\a%@ﬁﬁuﬂé%l‘iﬁal ﬁ@ﬂ@b@t_ itiolfﬁémbqré_attﬁ%@]pfiaagmaet@opmfvagéns; me 1
o] ar repari rmaceuti cal gonposition far e treatnent, o
ast hna,'"?idxpﬁﬂ,eg%%ﬁ%@mgr(ﬁaﬁ@mﬁh@ %OEB?%ISB?@:"SHB&‘F? Q?W’ﬂ{ﬁgﬁ?@or ders,
spasns tracttdpasgwsinrthe nriegty tratt arid mehstraglaea®. in the urinary tract and
menstrual pain. 9) Pharnmaceutical preparations, containing as active
substance one or nore conpounds of general fornmula 1 according to one of
cl ai ns 9) Rharmaceutidad preparatiohs giontdihing ascativve substaicesoriehar mofe opt i onal |y
in conty i 1 QN oY) Il . 10)
Phar macQouAfs B GRneRiT iR e scomiflto UG 1180 o*) 1 ¢ ha
they dbwsiglagically asgaptablm selts eseefroptienallyvin earebinatipa widscasventienall a 1 |
at | eagixcpisht®bhR8lor cafiidrée substance which is selected fromamong the
betam netics, antiallergics, PAF antagonists, PDE IV inhibitors,
| eukot ri ene antagoni sts, p38 kinase inhibitors, EGFR kinase inhibitors and
cor ti cdey Ghairdacedtichl préparatishsdccopding te thimfo, ataeadterided imthattheyRl N R R

i ven Cantal}dn AEBHBR 1608 orthare ¥t boniiouRS o fem i e icb s R AR 2o «
t her eofactive 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 0. O
R
R Z# | N RY
R* A

RY 4
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.




9 June 2006 34 12) Use of conpounds of general fornula 2 leiunlélzﬁg?erei n the
groups A and R1L may have the neanings given in clains 1 to 7, ionally
in the formof the acid addition salts thereof, for preparing conpounds of

formula 1 according to one of clains 1340 5.
12) Use of compounds of general formula 2

R
N
A OHﬂ

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. |




