4 April 2005 WO 02/32899 PCT/EP01/11226 74403pct.207 Novel
antichol i nergic agents that can be used as medi canents and 4®RHE80%or. t he
productyneih of 5 The present invention relates to ne ' |Lnergics
of. generaI2F%§%ﬁla 1RR NXR1werein AA X - and thewéggg%énﬁf?gRQ, R3,
R4, R5, R6 and R7 may have the nmeanings given in the clainms and
specification, processes for preparing themas well 10 as their use as
medi ca ground to the invention Anticholinergics my be used to
therapgﬁﬁhﬁﬁﬁfééﬁt in a. wide range of illnesses. Special nention should
be made, for Bboa«epl Iaatichblihéﬁgit:r@nteﬁhab&ar&bbhlr“]ﬁecms ml cahferitghr oni ;: -
obstructive pul nonary dj e . rolr i .t e C aints, WO 92/165
pr oposes anticholinergﬁ%@fa%%%ﬁqiéyghg%g%gggﬂgpqﬁ?%(8ggl or tropine basic
structure. The underlying objective of WD 92/16528 is the preparation of
ant i | e ; [ SRR A gterised by
theiShFgﬁg?F%f??kgﬁggﬁ?sﬁéﬁgﬂ?gﬁgé%ﬁeve ?%ﬁg&g?ﬁgvﬁﬁg&?ﬁgg%gidiscloses,
inter alia, benzilic acid esters of scopine, tropenol or tropine. For
treating chronic diseases_.tt Lstften desirable to prepare nedicanents with
a 25 longer duration of aBFTVny. As Xrule, this ensures that the
concentration of the active dWdbstance in the body needed to achi eve the
t herapeutic effect is guarante | onger period without the need to
re-adm nister the drug at fre rvals. Moreover, giving an active
substance at longer time intejsvals cogtrilytes to the wellbeing of the
patient to a high degree. It is particularfly desirable to prepare a 30
phar maceuti'cal conposition mhkgh an_be jused,thergpeutically by
. adm ni stration R

N

R , _

R R
wherein A, X - and the groups R1, R2, R3, R4, RS, R6 and R7 may have the
meanings given in the claims and specification, processes for preparing them as well
10 as their use as medicaments.

, Background to the invention
Anticholinergics may be used to therapeutic effect in a wide range of illnesses.
Special mention should be made, for example, of the treatment of asthma or COPD
15 (chronic obstruct__ive pulmonary disease). For treating these complaints, WO
- 92/16528 proposes anticholinergics which have a scopine, tropenol or tropine basic
structure.

The underlying :objecﬁve of WO 92/16528 is the preparation of anticholinergically
‘20 effective compounds which are characterised by their fong-lasting activity. To
~ achieve this aim WO 92/16528 discloses, infer alia, benzilic acid esters of scopine,
tropenol or tropine. '

For treating chronic diseases it is often desirable to prepare medicaments with a

25 longer duration of activity. As a rule, this ensures that the concentration of the active
substance in the body needed to achieve the therapeutic effect is guaranteed for a
longer period without the need to re-adminiister the drug at frequent intervals. _
Moreover, giving an active substance at longer time intervals contributes to the o

 wellbeing of the patient to a high degree. It is particularly deéir-abie {o prepare a

30 pharmaceutical composition which can be used therapeutically by administration

once a day (single dose). The use of a drug once 'a day has the advantage that the



once a day (single dose). The use of a drug once a day has the advantage
that the 4 April 2005 2 patient can becone accustoned relaﬁﬁﬁgﬁgoﬁmickly to
regularly taking the drug at certain tines of the day. In order to be used
as a medi cament taken once a day, the Active substance to be 5 given nust
nmeet particular requirenents. First of all, the onset of the desired
activity should take place relatively quickly after adm-nistration of the
drug and ideally should have as constant an effect as possible over a

subse L | kad_of 1. he ot her ,hand, the duration of
acti v?t‘%ﬂ %P E te ﬁé %Fh sﬁ%{sg%ﬂgﬁ r%uggglgrﬂu%fylt&?@%%ééf tagiaﬁép?&ﬂu%ﬁt about one
day. | f&alaytimes ofdhe aysubst ance has an activity profile such 10 that the

preparation of a drug for adm nistration once a day, which contains the
doses, can be deliberately

activeisubt nge in therapeutically pbeneficial ]

cont rol ?é’(ﬁaerlatp‘i?%‘és% 8 FOGAIFAMEAt takRD Bt R daY. the activersubstaricestodys ne,

: ﬁ re Oﬁiép(glvammust ot @artitisar r@q&ﬁeiﬂen\/%) Qﬁét%ﬁéﬁgtrﬁﬁoorﬁe‘!ﬁtodﬁdﬁ%of dé&fﬁ?@\fit&c\g?ga
SFont 1 oBNIePtaKETAS fordloly hREI o4 BIRAlST 3605 Skt raimshtlichey
cannot Nsweaseepnsiantgreaifeetay possible avérarsubsequeéntrfairly lang ipegbd diGa®. per
day. Tignh gHdole fHRS@atil AR ' t '

an%/i' chal i ner i{:rhaﬁidgh, %hbe\bs?ﬁ“ﬁg%f?h% @&Q@@Fvﬁ@@%&?‘%ﬁ@?%ﬁe& it
poss: bPPHBEPES A b e, ISR AFeHE SHESANC oo 24ty PO st

ob jl dot ithat thé préparativr nf iacdruigsot admirtRatRCEHER04! afdg, whtha&drRaihe fise by a

rel ati vee : i o invention further sets out to

provi d\eé%t(!‘é%%%gsntggég\}ﬁ %?rgéélt'tg(l'ratﬂé breg'%ﬁ‘a'agﬁ%%‘%& Grnbg (is?r)mz,’teh’awt%'e@onst ant

an activity as possible over a subsequent |engthy period of time. A
furt hegt Idgnadn dipd | 9dk LSt i ; %Ma‘ol? duration of
activit gfﬁ%%r:]ak&g%%?gﬂ{éé?%luﬁ& 2%3&%3&%%%%@%{7@?,9%” on(gmﬂgy
in.thefjgﬁ‘} ddg W gﬁ kg nefgaeet these sinngent mayirements oBecaes@ obut t o
pr ové dﬁnei?emwnd@ lohg pleribe\af aativiag Ewymd:ﬁ yigpifichhtig ﬁ)ﬁbéé‘d‘s gesur fefs good ]
contro 1 : erapeutic effect wthout
side 'e%Pg\é?_gﬁnggﬁgEejﬁywd a&b%4@%b8 %%y?'gm‘%’%%{ﬂ%bgn%séﬁf%ef%%'ﬁa ¥forgg 4

Apri | adgpinistration in a single dose per day.

The aim of the present invention is therefore to provide new anticholinergics which,
20 by virtue of their activity profile, make it possible to prepare a drug for administration
once a day. A further objective of the invention is to prepare compounds
characterised by a relative rapid onset of activity. The invention further sets out to
provide compounds which, after a r-api'd onset of activity, have as constant an activity
as possible over a subsequent lengthy period of time. A further aim of the invention
25 is to provide compounds whose duration of activity does not substantially exceed a
period of about one day in therapeutically beneficial doses. Finally, the invention
.sets out to provide compounds which have an activity profile which ensures good
control of the therapeutic effect (i.e. total therapeutic effect without side effects
. caused by a build-up of the substance in the body).
. 30 ' '



'/ \'/ CCC=C H2 H2 H H Detailed Description of the Invention
Surprisingly, it has been found that the above objectives &P heM%ved by
nmeans of conpounds of general fornmul azél wherein the group R7 does not
denote hydroxy. 5 Accordingly the pres i nvention relates to conpounds of
general formula 1 R\+ RL N wherein A 10 X- denotes an anion wth' a
singl e negative charge, RL and R2 denote Cl-C4-al kyl, which may optionally
be substituted by. hydroxy or hal ogen; R3, R4, R5 and R6, which may be

i denti cal or different, depgliedei-pag |, C. 1 -C4-alkyl oxy,
hydr oxy 5 Bég”(?feﬁ‘(]ﬁ@’eu{é’?(o en, Cl-C4-al kyl,

Cl- C4- $'&5ﬂ"8§0,9 2 élh@b%ﬁ?'kiﬂ%ﬁgl?‘ahﬁleo@@ve Phipsiias aremabieveddy megns of
C1- C4- atdppauredsGh, géthdal fofhul@1 alHeyéianke %W@dd@@ r%weno% %% siA-al kyl,
0-.COC1- C4- al kyl - hal ogen, -O COCF3 or- hal ogen, while CC - A’ denot es
H2 H2 Rl and R2- denote methyl and R3, R4, R5 and R6 denote hydr ogen, R7
cannét Agcosdipghyrihermgeent igvettitensiates to duulpbendermdgdngrabfmnﬁﬁé gcted from
anong 25 4 April 2005 R+ R’

wherein
A denotes a double-bonded group selected from among -
N/ \._ / N |
HoH o HH e .HHO oo
10 X~ denotes an anion with' a single negative charge
~ RlandR2 denote C4-C4-alkyl, which may optionally be substttuted by hydroxy or
halogen;

R3; R4, R® and RS, which may be identical or different, denote hydrogen,
_ Cq1-Cy-alkyl, C1-C4-alkyloxy, hydroxy, CF3, CN, NO2 or halogen;
15 RY denotes hydrogen, C{-C4-alkyl, C4-C4-alkyloxy, C1-C4-alkylene-
' halogen, halogen- C4-C4-alkyloxy, C4-Cj-alkylene-OH, CF3,
-C41-Cg4-alkylene- C4-Cg4-alkyloxy, -0-COC4-C4-alkyl,
-0-COC4-C4-alkyl-halogen, -O-COCF, or halogen,
while

N/
_ C—C
- 20 ifAdenotes Hp Hy ,
Rt and RZ  denote methyl and -
R3, R4, RS and'R® denote hydrogen,

R cannot also be hydrogen. -

25




Preferred conmpounds of general fornmula 1 are those wherein A HZ H.-H
Fi O H C C C=C and denotes a doubl e-bonded group sel ected f?%ﬁ% H%%g 5 X-
denotes an anion with a single negali ve charge sel ected from anong
chloride, bromde, nethylsul phate, 4-toluenesul phonate and

met hanesul phonate, preferably brom de, RL and R2 which nay be identical or
different denote a group selected from anong nethyl, ethyl, n-propyl and

i so-propyl, which nay optionally be 10 substituted by hydroxy or fluorine,
pref preidiryd dBFIbesinds Wf e@nerdl iydmulR3), afdthoBe and R6, which nmay be identi cal
or different, denote hydrogen, methyl, ethyl, nethyloxy, ethyloxy,

hydﬂﬂ §r QIuorlne chlorine, bromine, CN, CF3 or NO2; R7 denotes hydrogen,
met il , et hyI devmthsylaojmbl@@wﬂ@mroumleptedm amengH2-F, - O CH2 F,

_ O CH2: CHe- 2- Oj{ - CHz2- Q—IZO—I CF3, -CH2y Owey -CH._CHzZOWe CHZOEt,

- CHZCHZCEet .-0- c-0-CCet, o= CIIFS o fluorine, chlorine or
brom ne. In one asfect of thekprbsent PﬁvenﬂA , fhere s provided,
conmpound of genera formula 1.x wherein A denotes a . doubl e_bonded group

sg exted from@muigs MnHractwithk siapit esgativeattiznge wildateal somgireonggat i ve
& tol ueneaul pHOIERE SRR RSP RO Rar SOl S PhOTyang ™ ' 1 Prat e

| methanesulphonate, preferably bromide,

R1 and RZ which may be identical or different denote a group selected from

_ among methyl, ethyl, n-propyl and iso-propyl, which may optionally be
10  substituted by hydroxy or flucrine, preferably unsubstituted methyl;
R3, R4, RS and R, which may be identical or different, denote hydrogen, methyl,
ethyl, methyloxy, ethyloxy, hydroxy, fluorine, chlorine, bromine, CN, CF;

or NO,;
R7 denotes hydrogen, methyl, ethyl, methyloxy, ethyloxy, -CH,-F; CH -
15 - CH,F, -O-CH,F, -O-CH,-CH,-F, -CH,-OH, -CH,-CH,- ~-OH, CF,, -CH,-

 OMe, -CH,-CH,-OMe, -CH,-OE({, -CH,-CH,-OEt, -0-COMe, -O-COEt, -
O-COCF,, -O-COCF,, fluorine, chlorine or bromine. :

in one aspect of the present invention, there is provided, compound of general formuia 1

wherein - ,
A denotes a double-bonded group selected from among
\C__C/ :
. and :
H H o H o H
, X- denotes an anion with a single negative charge preferéb{y selected from

among chlonde, bromide, methylsulphate, 4-toluenesulphonate
and methanesulphonate; | '




R1 and R2 which may be identical or different denote a group sel ect ed from
anong net hyl, ethyl, n-propyl and iso-propyl, which may od‘tr‘dﬂgpp
substituted by hydroxy or fluorine; R3, R4, R5 and R6, which may be_
identical or different, denote hydrggen, nethyl, ethyl, methyloxy;

et hyl oxy, hydroxy, fluorine, chlorine, bromne, CN CF3 or NO2; , denotes
net hyl, ethyl, nethyloxy, ethyloxy, -CH2-F, -CH2-CH2-F, -0O CH2-F,

-Q CH2-CH2-F, -CH2-OH, -CH2-CH2-OH, CF3,.-CH2- Owe, -CH2=CH2=0Me, - CH2-CEt,
- CH2-[eH2n g - ihi&ioiviay bé):demz pr A EETF B0t OaGRORB sefdatied froey  chl or i ne or

brom ne, optionall |nthef i t i soners, m xtures
~ of the individdiy° 'iéh'é‘ﬁ{ff &%‘P %P@%?n%ﬂtlg(gp W%hgﬂlggg?r cularly preferred

are conpounds aiptigaakiy bé: s@bﬂtmedhwhy@oxmeﬂ@rmer\ denot es a doubl e- bonded
groupRgef]zqchgcgnfdr @”W%e{?%é’ﬁieﬁtr@al'ﬂw/dﬁe@nt Grefotéhl@bgerf,_ denotes an

ani on Wi th'a singl€e negati e sel ect m anmong chl oride, bronide

and net hanesui phett @thYﬂar'ﬁﬁ?'@VE’BY BVWdeydefQ)SV OfRE. BYIOMRRI ch may be
identical or drtfrf,@.r,ﬁ:,nt(;miqnojt& mgroup seI ect ed fromnethyl and ethyl,

whi ch y optiopall besbtrtut d ro u referably
unsu ?Ht ut ed V ihi §P( )g)’ %? beeyder@ﬁFgg
different, deno()eCHder e@e(hl,-lrﬁtzlfﬁ/l CHz-@Ht H@Hz -Gtk G, 663, -Ctiay | oxy hydr oxy,

"fI",hI om g ethyl,
T 5 ol Budrsame HiFoHETRSE oo 5

X fluorine. 4 April. 2005 5 Preferred corrpounds
of. general for rﬁﬁDE 10606 i r%qcbcﬁieﬂ‘r@fv}?nﬂ“!%m&r%qfﬂ%‘ee wher ei n

: optionally in the fom of the individual optical isomers, mixturés of the
lndrvrdual enantlomers or racemates thereof.

Particularly preferred are compounds of general formula 1,

20 wherein
A ' denotes a double-bonded group selected from among
\c c:/ '\C C/ . >;7< |
- L — and Py :
Hy H H ,_H" A H o H
X- ~ denotes an anion with a single negative charge selected from among

chloride, bromide and methanesulphonate, preferably bromide;
25 Rland RZ which may be identical or different denote a group ée!ecte‘d from methy]
' ' - and ethyl, which may optionally be substituted by hydroxy or fluorine,
preferably unsubstituted methyl;
R3 R4, RS and R6, which may be identical or different, denote hydrogen, methyl,
_ethyl, methyloxy, et_hyloxy, hydroxy, fluorine, chlorine or bromine;

30 R denotes hydrogen, methyl, ethy!, methyloxy, ethyloxy, CEg, or ﬂuorine.




ACCCCHHHHand 2 z denotes a doubl e-bonded group sel e}gt Eg &{ om anong
5 X- denotes brom de; RL and R2 which may be identical or RLAERR denote
a group selected fromnethyl and ethy, preferably nmethyl; R3, R4, RS and
R6, which may be identical or different, denote hydrogen, nethyl, -
met hyl oxy, chlorine or fluorine; 1o R7 denotes hydrogen, nethyl or
fluorine. O particular inportance according to the invention are conpounds
of general fornula 1, wherein A denotes a doubl e-bonded group sel ected

f r om aftsatered egrdpounds oHgareradioxmulalt mecesiing torthe énveRtioarate Mosdhi ch nmay be
|dent|qﬁ{ergfn different denote nmethyl or ethyl, preferably nmethyl; R3, R4,
R5 and whi ch’ may be identical  or dlfferent denot e hydrogen or

fluori |‘9e pr ef e%ﬂPWWHPB%FPOWP%ﬁHPeS@W%@@@mM hyl or fluorine,
preferably methyl oy flyorine, \nost/ preferably nethyl. The invention
relates to the conp@@s of fornbaC1 Op 1{“%onall ) the formof the 25

i ndi vi dual optical HsoHers,’ m xthdrdd of e ipdi | enantiomers or
racernates thereof. In the conmpounds of general formula 1 the groups R3,
R4, R5Xand R6, pdewbtisdroiade; t hey do not denote hydrogen, may each be-in

_the or ROandRE Yhidhidy BESidbhfal or different denote a group selected from methyl
' and ethyl, preferably methyl;
" R3, R4, RS and RS, which may be identical or different, denote hydrogen methyl,
methyloxy, chlorine or fluorine;
170 RT denotes hydrogen, methyl or fluorine.

Of particular importance according to the invention are compounds of general
- formula 1, wherein

A denotes a double-bohded group selected from among
\c——c/‘ and }\—74
— an - X
15 SRR | H o H |
X~ denotes bromide;
‘Rl and RZ which may be identical or different denote methyl or ethyl preferably
methyl; _
R3, R4, R5 and R8, which may be identical or different, denote hydrogen or fiuorine,
20 preferably hydrogen;

R7 denotes hydrogen, methy! or fluonne preferably methyl or fluorine,
most preferably methyl. :

The invention relates to the compounds of formuia 1, eptionally in the form of the
25 individual optical isomers, mixtures of the individual enantiomers or racemates
thereof.

in-the compounds of general formula 1 the groups R3, R4, RS and R®, provided that
they do not denote hydrogen, may each be in the ortho, meta or para position
‘30 relative to the bond to the "-C- R7" group. Provided that none of the groups R3, R4,
RS and R8 denotes hydrogen, R3 and R® are preferably linked in the para-position
~and R4 and RS are preferably linked in the ortho- or meta-position, most preferably
in the meta-position. If one of the groups R3 and R4 and one of the groups RS and
RE denotes hydrogen, the other group in each case is preferably linked in the meta-
35 or para-position, most preferably in the para-position. If none of the groups R3, R4,



30 relative to the bond to the "-C R7" group. Provided that none of the
groups R3, R4, R5 and R6 denotes hydrogen, R3 and R5 are (rA¥ePe8®iy |inked
in the para-position and R4 and R6 age preferably linked in the ortho- or
nmet a- position, nost preferably in the nmeta-position. If one of the groups
R3 and R4 and one of the groups R5 and R6 denotes hydrogen, the other
group in each case is preferably linked in the. nmeta 35 or para-position,

- nost preferably in the para-position. If none of the groups R3, R4, 4 April

2005 6 B apaRFREeasBo heardyes, asestdirgaoandirm@ntion the comypitindeofidedetsimpounds

of general . formula 1 wherei R4, R5 and R6 .have the sane
rean ngeapua e g BB L L O SRS e o S TR e accor di ng

t o t he pantiewiatlppredemed.he conpounds of general fornmula 1 wherein the
ester-substituent on the nitrogen-bicyclic group is in the a-
configuration. These conpounds correspond to general fornula 11=a X 1-a 10
Accobdi Algparculpe impRIENcEAECOrdiag £ ey atiarbasahis rompaungds phgeneral ar

i mpor t gaARula 1 wherdhe i Sstér-dupsttimtropiediindgerbidyelic grouieis in theapi ne
2,2-d|ph?§§IPro i onat e- net hobr.om de: gﬁggine § a1

21 uorEPHIY OB PSE COMRANTRRISFBRIGE? 9eteral formula 1-a

tropenol 2-fl uoro-2, 2-di phenyl acet at e- net hobrom de; Unl ess ot herw se stated,
the al kyl groups are straight-chgi g¢d or branched. alkyl groups having 1

~to 4.carbon atons. The folloﬁihgﬁﬁre menty oned by way of exanple: nethyl,
ethyl, propyl or butyl. In sonme cpses the abbreviations Me, Et, 20 Prop or
Bu are used to denote the groups ethyl, propyl or butyl. Unless

ot herwi se stated, the definitions Hind butyl include all the possible
isoneric forms of the groups in juestijon. Thus, for exanple, propyl
includes n-propyl and iso- prOpyﬁ i ncl udes iso-butyl, sec.butyl.and
tert.-butyl, etc. 25 Unl ess ot her ated, the al kyl ene groups are
branched and unbranched doubl e- d al kyl bridges having 1 to 4 carbon
atoms. The foll owing are gt . rR* . .

R™ R

1-a.
.10
According to the invention, the following compounds are of particular importance:
- tropenoi 2,2-diphenyipropionatewmethobromide;
- - scopine 2,2-diphenylpropionate-methobromide;
- scopine 2-ﬂuorb-2,2—dipheny!acetate¥methobromide;
15 - tropenol 2—ﬂuor0—2‘,2—diphehyiacetate~methobrbm‘ide’;

Unless otherwise stated, the alkyl groups are straight-chained or branched alkyl
groups having 1 to 4 carbon atoms. The following are mentioned by way of
_ _example: methyl, ethyl, propyl or butyl. In some cases the abbreviations Me, Et,

. 20 Prop or Bu are used to denote the groups methyl, ethyl, propyl or butyl. Unless
otherwise stated, the definitions propyl and butyl include all the possible isomeric
forms of the groups in question. Thus, for example, propyl includes n-propyt and iso-
propyl, butyl includes iso-butyl, sec.butyl.and tert.-butyl, etc.

| 25 Unless otherwise stated, the alkylene groups are branched and unbranched double-
bonded alky! bridges having 1 to 4 carbon atoms. The following are mentioned by
way of example: methylene, ethyle_ne, propylene or'butylene.

Unless otherwise stated, the aikylene—halagén groups are branched and unbranched
30 double-bonded alkyl bridges having 1 to 4 carbon atoms which are mono-, di- or




|

way of exanple: nethylene, ethylene, propylene or butyI ene. ﬁgﬁwggs ot herwi se

stated, the al kyl ene-hal ogen groups are branched and unbra

doubl e- bonded al kyl bridges having ¥ to 4 carbon atons which are nono-, di-
or 4 April 2005 7 trisubstituted, preferably nonosubstituted, by a hal ogen.
Accordi ngly, unless otherw se stated, the al kyl ene-OH groups are branched
and unbranched doubl e- bonded al kyl bridges having 1 to 4 carbon atons

whi ch are nmono-, di- or trisubstituted, preferably nonosubstituted, by a
hy dr wsybstiutdal, psefecdtiiy murssubtal g, Hyhe hakrgenaogbaliyglgr onlpss denot es

| bran&iﬁ%me%ta@abfmng@ne'dspégagaﬁgygﬁe BAYr| R el GRCREN fJBISS whi ch are

- linkéd via an

ese 1 ncl oxy, ethyl oxy,

pr ophPrssd alk WV"T%é toé'o%ngﬂ?ﬂﬁtﬁ?'@ﬁéﬂ’%bafe Famo-, 1#“@;60 or BUuO are
Usedtrisﬁb§ﬁlﬁﬁad3®$@‘§rémydﬁﬁﬁis%bbﬁl@ltécp i ®Upardigt hyl oxy, et hyl oxy, propyl oxy

-or_butyloxy. Unless otherw se stated, the definitions propyloxy and

but yl oxy include all possible isoneric fornms of the groups in question.

ThusUnfess cdhvermpd eestaped ghie deryn Biglaxyeponpp depptesdyraantded smdpr opyl oxy,

but y), MankREY Hﬁ?ﬁg#&@s%ﬂ%ﬂo 4Scec1#1b9Hta¥$lﬂ§36vrﬁ&‘ij alElibke AUV Py o] - koxy s

Sone cases, resent I nvention

usedationst Examefestofdhese Fﬁq‘@%lm?%jwy, awipen pERRYIonher Putylexymdttisoxy,

et EO?S%remaﬂ@%MéID lasooxmdwl (ﬁ|%ﬁl)b§re uf@ﬂ:d@rﬂ@&?bt@sgb@egbm met hyl OxY,
etnyl o 0 ni,ess, o al e erm
s SR gl b AR e o AR st I T oncted

al kydiefomiiatpegropgivxpgnt hdyldxy anctmde atl possinle shnere f@ﬁnﬁmﬁd:he; gnhupsan

tri sibsdiohUttifhs, FHre‘%] EhARbY r'%?%%oyt?ﬁﬂh{jéé ?xgp Eyuggg a?m'dk%% anc p Unl ess

ot herw se st ated et er otes and
unbrifyiey inglyde s @Pdﬂﬁ!foﬁéﬁ%?gblifym@n &F‘b&’H yopmet %mi%ﬁO'aP&aSﬁﬁked via an
est efithiarthe Bcogd ef tldylesenoimnentse, the nmﬁl aakcrx@qé Ligetindtbad efifiofm car bon

o BYB3% PeoRlifuy 8o T Hidhogy. SBOCRadS AN P RIS oacet at e

Hal ogread tei dériate thregsrgsenethyidwy, pthadem, rwméﬂxy onbdiylmtyes fl uori ne,

“chlorine, bromne or iodine. Unless stated ot herwi se, fluorine and brom ne
-are the preferred hal oge

q ns. .
Unless otherwise stated, the term alkylene-alkyloxy groups denotes branched and
- unbranched double-bonded alkyl bridggas having 1 to 4 carbon atoms which are

20 mono-, di- or trisubstituted, preferably monosubstituted, by an alkyloxy group.

Unless otherwise stated, the term -O-CO-alkyl groups denotes branched and
unbranched alkyl groups having 1 to 4. carbon atoms which are linked via an ester
‘aroup. 'lhé alkyl groups are linked directly to the carbonyl carbon of the ester group.

25 The term -0-CO-alkyl-halogen group should be understood in the same way. The
group -0-CO-CF3 denotes trifluoroacetate. '

- Halogen within the scope of the present invention denotes fluorine, chlorine, bromine
or iodine. Unless stated otherwise, fluorine and bromine are the preferred halogens.
-'30 The group CO denotes a carbony! group.

In another aspect of the present in\_/ention, there is provided a process for preparing a
compound of general formula 1 | | |




.30 The group CO denotes a carbonyl group. In another aspect of the present
invention, there is provided a process for preparing a co 0g% gener al
formula | 4 April 2005 7a R\+ R N1 wherein AL X - and the groups Rl, R2,
R3, R4, R5, R6 and R7 nmay have the neanings as defined above,
characterised in that in a first step7a conmpound of general formula 3 R RV
3 Werein the groups R3, R4; R5, R6 and R7 may have the neanings given in
claimte 1 to 4 and R denotes chlorine or a Cl-C4-al kyloxy, is reacted with a
conpound of fornula QQ(}JZ wherein A and R _nmay have the nmeani ngs as

defi ned above, tdqobi h a cogpound of fornula 4 _ 4 April 2005 7b wherein
A and the groups Ri, , R4, R5, R6 and R7 may have the nmeanings given in
clainms' | "to 4, and thi then quaternised by reactiriqg with a conpound .
R2- X, wherein R2 and hame the meanings as defined above to obtain a:-
compound of fornula 1¥ The npounds according to the invention may partly:
be prepared, as illuftrated G :,,u analogously to procedures which are

al ready known fron1the priqr ar (D agran11) "The carboxylic acid :
derivatives of fornuna ; s : hWbp*art or may 35 be obtai ned using

1 f only suitably substituted
carboxylic acids are kjfab & -ghe conmpounds of formula 3 may also
be 1 :

wherein A, X ~and the groups R1, RZ, R3, R4, RS, R6 and R/ may have the
meanings as defined above, characterised in that in a first step a compound of general

formula 3

. wherein the groups R3, R4, R, R6 and R7 may have the meanings given in
cla[ms 1 to 4 and R denotes chlotine or a C1-C4—alkyloxy is reacted with a

N
PQ sH
A Ot

wherein A and R" may have the meanings as defined above, to obtain a compound of

compound of formula 2

formula 4




obtained directly fromthem by acid- or base cat al ysed estr}%lfl ation with
the corresponding al cohols. or by hal ogenation with the cé |ng

hal ogenation reagents. 4 April 2005 8 R NHOHAO 2 4 R? X R +Rl - N X
| Diagram 1: Starting fromthe conpounds of formula 2 the esters of general
formula 4 may be 5 obtained by reacting the carboxylic acid derivatives of
formula 3 wherein R nay denote chlorine or a Cl-4-al kyl oxy group, for
exanpl e. Wien R denotes Cl-C4- al kyloxy this reaction nay be. carried out,
for exanple, in a sodi um nmelt at elevated _tenperature, preferably at about
50- lﬂm;EIFrrﬁﬂanhefgroam&{ aR aRdu RO %&ﬂﬁtmhﬁwﬂ@lﬂ@éswe preferably

b | t 1 tead of
© e MeAGe Siver TSl &7 AU BF 8 e AR SR Bl b o pondi ng . aci d
chl érqod@S)uotRRé@p,lwhere@I R? arRyX lnﬁyu&@d thd hRaRRFPaY a%e%fado% E%@t th thus

obt gig nyerted into the target conpounds orrru al by
~reactin Pﬁ%oﬂf‘éﬁ%@u\lﬁrds R2- X, wherein R2 andX nay 15 be as hereinbefore

defined. This synthesis. step.may also be carried out anal ogously to. the

exanfheesormposydd b@t&jrdlr@tstﬂh@ﬁﬁ/énhﬂn\f‘ﬁ%ﬁﬁéﬂt@ﬁ?@ reﬁ'a?é‘(ﬁ rg’g fllMQﬂré(teldo the
DFO%E‘%(?J,U;, ﬁ% ﬁ@g‘éﬂfi ed |0 D}eaq?rﬁ | ynt he5| sing t conmpounds of
fornul a R9egdy b!/rﬂf%ﬁ‘ ’ieﬁgyrlﬁnf)}”@d@f“tﬂi“é@é'pfé*rfgr oup is a 20
S COF‘DIfﬁ’Qrﬂ@T 1) dtieveerbeylib acobdaivatidebyf tortelih i3aire (@WK HahbH oPfnagompounds
35 be obtained using methods of synthesis known in the art. If only suitably substituted

carboxylic acids are known in the art, the compounds of formula 3 may aiso be

obtained dlrectly from them by acid- or base-catalysed esterification with the

corresponding alcohols or by halogenation with the carresponding halogenation
reagents.



formula 4 mhereln the nitrogen-bicyclic group is a tropenyl §§ Thi s may
be done as follows, according to the invention. . Cbnpoun &t ein A
denotes -CH=CH-, is suspended in a poB8ar organic solvent, preferably in a
sol vent sel ected from anong N-nethyl-2-pyrrolidone (NW), 25

di met hyl acet am de and di net hyi f or mam de, preferably dinethylfornmam de, and
then heated to a tenperature of about 30-90C, preferably 40-70C. Then a
suitable oxidising agent is added and the m xture is stirred at constant
tenperature for 2rR{ 98 hours, preferably 3 to 6. hours.. The preferred
~oxidising agent is adi um pentoxi de mxed with H202, nost preferably
H202-urea conpl ex cogbingd with vanadium 4 April 2005 9 pentoxide. The

m xture is worked gpyndthe usual way. The products may be purified by
crystalli,sation or chrongtogra hy, dependi ng on ghe|§1crystalllsat|on

t enden 4Res. Al t erng ely, t conpounds of for Rk 4 whexéi n R7 denot es
hal ogelj\may al so b ot ai Aed by the nethed_shown\\(n Diagram2. R 5
(with Iolﬁen) D|algram2 his, the enzi | i che gsters of formula
5 [ver g (are——converted?) [ US| ng—to—sui+alfe h §9eng ting

R7 denotes | ogen-~¢Ahe reaction of

reagent\s, i M0 t he conmpoundsA4 whert@

hal ogenation to be carried out o D agrarasz R’
sufficiently well known i n t e § @v lic acid rmula 5
may be obtained in accordance_w orR’ A5 ynal ogouslgy i nlléﬂown in
the art (gee e.g. WO 92/ 165283R As shown i IRDi agram 1, th‘e I nt er nedi at e
products ®f general fornmula 4 are & crucial |rrportance.— Accordingly, in

-anot her aspect, the present invention relates to the internediates of

f or mul Riadrdth N 20 -

Starting from the compounds of formuta 2 the esters of general formula 4 may be
5 obtained by reacting the carboxylic acid derivatives of formula 3, wherein R may
denote chlorine or a C1-C4-alkyloxy group, for example. When R denotes C4-C4-
alkyloxy this reaction may be carried out, for example, in a sodium melt at elevated
. temperafure, preferably at about 50-150°C, most preferably at about 90-100°C at low
. pressure, preferably below 500mbar, most preferably below 75mbar. Alternatively,

10 instead of the derivatives 3 wherein R denotes C1-Cg-alkyloxy, the corresponding .

acid chlorides {R equals Ci) may be used.

The compounds of formula 4 thus obtained may be converted into the target
_ compoun'ds of formula 1 by reacting the compounds R2-X, wherein R2 and X may
15 be as hereinbefore defined. This synthesis step may also be carried out analogously
to the examples of synthesis disclosed in WO 92/16528.

Alternatively to the procedure illustrated in Diagram 1 for synthesising the
compounds of formula 4, the derivatives 4 in which the nitrogen bicyclic group is a
20 scopine derivative may be obtained by oxidation (epoxidation) of compounds of
_formula 4 wherein the nitrogen-bicyclic group is a tropenyl group This may be done
as follows, according to the invention.
Compound 4, wherein A denotes -CH=CH-, is suspended in a polar organic solvent
preferably in a solvent selected from among N-methyl-2-pyrrolidone (NMP),
- 25 dimethylacetamide and dimethylformamide, preferably dimethylformamide , and then
' heated to a temperature of about 30-90°C, preferably 40-70°C. Then a suitable
oxidising agent is added and the mixture is stirred at constant temperature for 2 to 8
hours, preferably 3 to 6 hours. The preferred oxidising agent is vanadium pentoxide
- mixed withj-H202, most preferably HpOgp-urea complex combined with vanadium



wherein A GC CC H2 H2 H H denotes a doubl e- bonded group se|l ected from
anong 4 April 2005 10 Rl denotes Cl-C4-al kyl, which may optl%?f‘é@%
substituted by hydroxy or hal ogen; RS, R4, R5 and R6, which may be
identical or different, denote hydrogen, Cl-C4- alkyl, Cl1 -C4-alkyl oxy,
“hydroxy, CF3, CN, NO2 or hal ogen; 5 R7 denotes hydrogen, Cl-C4-alkyl,

Cl- C4- al kyl oxy, Ci1-C4-al kyl ene- hal ogen, hal ogen- Cl-C4- aI kyl oxy,

Cl- C4-al kyl ene-OH, CF3, - Cl-C4- al kyl ene- Cl-C4-al kyl o

- 0- cocee kaThe nvxf@%lﬁ‘(!@f@wm s1usyehwayo T@@dﬁgdﬁ?tsﬂﬁ%ﬁ@rﬂm”ﬂﬁﬂl e 10
if A d—@g@ﬁﬁﬁalﬁéaﬁtﬁﬂ@ﬁ EsrofRitbytaphpdd&endidg oRBhein dn/fstallilenivhaechyeticesn, R7
cannot be n-propyl. 15 Preferred are conpounds of general fornula 1

wherei h A denotes a doubl e-bonded group selected fromanong GC C=C H2 H2 H
H and Altermvatively, s compiodods |oé§1rrrtu?a divheseiariR’ denctasshalogemnaysalsebeed from

anong  peidiéd b?ttﬁa/hnetﬁoﬂrsﬂBWn iAHadi@fr Y opyl, which may optionally be

substi t ut droxy or fluorine; prefer I y. unsubstituted nethyl; R3,

R4, RS af R6 Whl ch may be identical or griferent, denote hydrogen,

met hyl , hyl , met hyl oxy, ethyloxy, hydro fl uori ne, chlorine, brom ne,
’ H

A O O
R2 r*
R® R3 |
5 4 (with R7 Halogen)

Diagram 2:
For this, the benzilic acid esters of formula 5 [verb missing (are converted?)] , using

10 suitable halogenating reagents, into the compounds 4 wherein R7 denotes halogen.
The reaction of halogenation to be carried out according to Diagram 2 is already
sufficiently well known in the art. '

_ The benzilic acid esters of formula 5 may be obtained in accordance with or
15 analogously to methods known in the art (see e.g. WO 92/16528). -

~ As shown in Diagram 1, the intermediate products of general formula 4 are of crucial -
importance. Accordingly, in another aspect, the present mventlon relates fo the
intermediates of formula 4 ' :

" 20
wherein
A denotes a double-bonded group selected from among

N
HoR, © HA ' ?

H o H




CF3 or NO2; denotes hydrogen, nethyl, ethyl, rrethyl oxy, ethyl x - CHZF, -
CH2- CH2-F, -0- CH2-F, -0- CH2- CH2-F, - CH2 OH, - CHz cHz4ail |
-CHzOwve, - CHZ CHzOMWe, - CH2-OEt, - CH4 CH2 OEt, -0-COwve, -0-COet,.
-0-COCF3, -0-COCF3, fluorine, chlorine or bromne. HH 30, Particularly
preferred are conpounds of general fornula 1 wherein ACCCC Hz H2 HH
denot es a doubl e-bonded group selected fromanong 4 April 2005 11 Rl which
may be identical or different denote a group selected fromnethyl and
ethyl, Rihich nay destitesmal L9 4akys ubisich mayedptignaily deosybstitutéd BYHyagoxy or
preferably unsubsﬁd(gé% £d methyl; R3, R4, R5 ‘and R6, which may be identical
or dlffe eng enot ydrogen, nmethyl, 5 ethyl, nethyloxy, ethyloxy,

hydr oxyR7s RioRPmad Bﬁ-l Wwhichanay bBr"éfPﬁtWé“ oRgifigserst denatechydeagen, Get-Byk, et hyl |

met hyl oxy, et hyl camyl, @lf?c -AlkyfdxyORydiexy Ftcséeenewc&zﬂapﬁ%génof gener al
formg -z accordi i é%(? |nve§t| Fé ere o A denotes a
double- onded gro ‘%81 &1 BET8EeRy ﬁn(gﬂrﬁﬁﬁy 1- /4”a|EY€XY:- kleney H and RL
whi ch may be i deritalegen, daldjeif € eby-alkyloky @1@4;alﬁyleab®megl=f3rom1qg&hyl and
ethyl, preferabl Rt ¢4£-alkyloxy, -0-COC1-Cy-alkyl, -0-COC1-C4-alkyl- -
halogen, -O-COCF3 or halogen,
while

C—C
10 if A denotes Ha Ha ,
R1 denotes rhethyl and
R3, R4, R and R6 denote hydrogen,
R7 cannot be n-propyl.

15 Preferred are compounds of general formula 1,

wherein
A denotes a double-bonded group sel'ec_ted from among
\C—C/ \ézc/ S ,>§7<
HyH, 0 HH R NS
R1 R which may be identical or different denotes a group selected from
20 among methyl, ethyl, n-propyl and iso-propyl, which may optionally be -

substituted by hydroxy or fiuorine, preferably unsubstituted methyl;
R3, R4, RS and R8, which may be identical or different, denote hydrogen, methyl
ethyl, methyloxy, ethyloxy, hydroxy, fluorine, chlorine, bromine, CN,
CF3 or NO2, '
25 RI * denotes hydrogen, methyl, ethyl, methyloxy, ethyloxy, -CH,-F, - CHZ
CH,-F, -O- CH,-F, -O- CH,- CH,-F, - CH,-OH, - CH,- CH,-OH, CF3,
—CHZ—OMe - CH,- CH,-OMe, - - CH,-OFEt, - CH,- -~ CH,-OFt, -O-COMe,
-0O-COEt, -O-COCF3, -0-COCF3 fluorine, chlorine or bromine.

30 'Particuiariy preferred are compounds of general formula 1,
whérein :
A denotes a d'ouble—bonded group selected from among

N/ N/ '
gz_ﬁz , ﬁ_g and H :




R3, R4, RS and R6, which may be identical or dlfferent denot e, Eé?rogen
met hyl , nethyl oxy, chlorine or fluorine; R7 denotes hydrogél}?E

fluorine. O particular inmportance acgarding to the invention are conpounds
of general forrmula 1 wherein 20 A denotes a doubl e-bonded group sel ected
fromanong CC H H 25 and R1 which may be identical or different denote
nmethyl or ethyl, preferably nethyl; R3, R4, R5 and R6, which may be
identical] or different, denote hydrogen or fluorine, preferably hydrogen;
R7 dendtks hydrogﬂh?hrnaw®¢ldﬁnﬂtahmndﬁkxenpdehemabganmmﬁﬂaﬂedfnﬂﬁHﬁﬁhﬁe

t f bl n the
i nter medi at s of 'é?‘?;%?" “?’"‘**“’"ta%é’?@?‘%%@g%EBE%QFEW%JJB%EE Broi%ied ¢ nat
they do not denotpéeﬁﬁg@ﬁ“bﬁﬁyt in the ortho, neta or para
posi ti a3, et arP wadtRP thkichonay be fdétﬂlcat&ﬁiﬁ'er@ﬂ%ote R%&r‘dg‘éﬂdnfélﬁﬁl none of

the groups R3 R 5 0og are erably
Ilnkgd Flj] t-he paiéztih)g M %@a%ﬁlﬂsﬁéffﬁg&%g(yaﬁléérmeefcgﬁggpqurﬂ in the
ort ho- met a- p@’@h@t@h)’dmgenpneﬂml athyl, methexyyetiadpas iQRpor flubringe of
the gr oups 143 35 and R4 and one of the groups R5 and R6 denotes hydrogen,

t he ot n each 4 ril 2005 12 case is preferably linked in the
net a- i‘%&%y %HEPPVB 0&8@5 ergl rgula 1 acearding tithednvertiontarerthoseé none of
t he grmhmeiﬁ?» R4, R5 and R6 denot es hydr ogen, according to the invention
t he internedi ate formula 1 wherein e groups R3, R4, R5 and
R6 hgvé&‘ t he sarre%jﬁggh %%gﬁélep%qq?eéﬁgrgypfe&cé?%&rp MBNghe exanpl es of

. synthesis described herginafter\serve to ill us‘f:r at e:t he present :

C—C c=c
) d
H, H, H and

0o H
R1 ~ which may be identical or different denote a group selected from methyl
_ and ethyl, preferably methy}; ' ‘
R3, R4, RS and RS, which may be identical or different, denote hydrogen methyl,
15 methyloxy, chlorine or flucrine;
R’ denotes hydrogen, methyl or flucrine.

Of particular importance according to the invention are compbunds of general
formula 1 wherein

20 A denotes a double-bonded group selected from ,amo.ng‘
N/ |
C=C and ;
R1 which may be identlcal or different denote methyl or ethyi, preferably
methyi;

R3, R4, R5 and R6, which may be identical or different, denote hydrogen or fluorine,
25 ' preferably hydrogen;
- RS denotes hydrogen, methyl or fluorine, preferably methyl or fluorine,
most.preferably methyl.

- As in the compounds of general formuta 1, in the intermediates. of formula 4 , the
30 groups R3, R4, RO and RS, provided that they do not denote hydrogen, may each be
in the ortho, meta or para position relative to the bond to the "-C- R?" group.
Provided that none of the groups R3, R4, R® and R® denotes hydiogen, R3 and RS
are preferably linked in the para-position and R4 and RS are preferably linked in the
. ortho- or meta-position, most preferably in the meta-position. If one of the groups R3
35 and R4 and one of the groups RS and R6 denotes hydrogen the other group in each



I nvention still further. However, they are |ntended only as exanpl es of
procedures as an illustration of the i nvention w thout reéﬁﬂﬁﬁg&Wb the

- invention to the subject- matter descf? bed by way of exanple. 10 Exanple
1. scopine 2, 2-di phenyl propi onat e- et hobrom de: Me + M N 15 1. 1.

2, 2-di phenyl propionic acid chloride 3a:. 52.08 g (0.33 nol) of oxalyl
chloride are slowy added dropwi se to a suspension of 25.0 g (0.11 nol) of
2, 2-di phenyl praopionic acid, 100 m of dichl oronethane and 4 drops of

di met hyR$e IsBraie@bhalinked icthermeta ot pare-pasitian, mast prefierdbly imtheop@zand 0.5 h

at 50 soszﬁbﬁ suphme@bf ihe g}bﬁbs R43e¢<40fﬁ5 and R WerlcRed ﬁ&f&o@%ﬁaé@é&ﬂldgstoused in

t he ne 203 t her purificatjon, 1.

2, 2-di ﬁ??e '8‘8 t%%ﬁ%r"ﬂ?ar%ﬁ@?lggg?% orgiia il eren hegroups Rtaf sR‘hl%féol ved
in 100anuRﬁbavmrmmamanaeamdgarepamcumrwmfem of 51.45 g (0.33 nol) of
scopgne in 200 m dichl oromethane is added 25 dropwi se. The resulting .
suspensmn Is stirred for 24 h at 40 C, then the precipitate forned is
suct i oRheie@amRles shayathesisideserbed heraipaftir serve todiustratedbe presantwi t h wat er

then  viviehtiafl ¢8R AsrtHBrd RS RIT] fhe?cdré mt@ﬁ&e&%ﬂ@'é&?@xé}ﬁ RSt Béécﬁiegre made

al kal i ne sodi m ca onat sol u ext act e

i ol oPs AR IIEAE e Femien Slter festiciaihe areniiondaino subisstat ed o
drynesmm deherlb@rdibpwaymflaimmmeso preC| pitated fromt he residue. The
progact is purified by recrystallisation from acetonitrile. Yield: 20.85 g
(= 47 %of theory) 4 April 2005. 13 TLC Rf value: 0.24 (eluant:

sec. butanol/form c acid/water 75:15:10); Melting point: 203-204C. 1.3:

scopi nExanibldI1I@%@Bwiné@ﬁidﬁﬂﬁérﬁ/lﬂf@bibﬁgf@méﬁ%broﬁl|ée1 98 g (0.033 nol) of 4a ,

210 m of acetonitrile, 70 of drchloronet hane and 20.16g (0.1 nol) of
46. 92 % br onmonet hane in acet %Inl t+r| | e are conbi ned at 20C
: Me !
e P B!‘
Q H
o. .0
Me

- 15 1.1.: 2, 2-diphenylpropionic acid chloride 3a:.
52.08 g (0.33 mol) of oxalyl chloride are slowly added dropwise to a suspension of
~ 25.0'g (0.11 mol) of 2,2-diphenylpropionic acid, 100 m! of dichloromethane and 4
drops of dimethylformamide at 20° C. The mixture is stired for 1 h at 20°C and 0.5 h
at 50° C. The solvent is distilled off and the residue remalnlng is used in the next
20 step without any further purification.

1.2.: scopine 2,2-diphenylpropionate 4a: _
" The residue obtained in step 1.1. is dissolved in 100 ml dichloromethane and at 40°C
a solution of 51.45 g (0.33 mol) of scopine in 200 ml dichloromethane is added
25 dropwise. The resulting suspension is stirred for 24 h at 40° C, then the precipitate
formed is suction filtered and the filtrate is acidically extracted first with water, then
with aqueous hydrochloric acid. The combined aqueous phases are made alkaline
~ with aqueous sodium carbonate solution, extracted with dichloromethane, the
- organic phase is dried over NaZSO,‘; evaporated to dryness and the hydrochloride is
30 precipitated from the residue. The b'roduct is purified by recrystallisation from
acetonitrile. |
Yield: 20.85 g (= 47 % of theory)




and left to stand for 3 days. The solution is evaporated to dr¥ness and the
residue recrystallised fronllsopropanol Yield: 11.34 ¢ (
t heory); Melting point: 208-209C 4H28NO3xBr (458. 4); Elenental
anal ysis: calculated: C (62.89) H (6 1 N (3.06) found: C (62.85) H
(6.12) N (3.07).. Exanple 2: scopine
2-fluoro-2, 2- diphenylacetate nmet hobrom de : 15 2. 1: Scopine benzi | ate ba:
The preparation of scopine benzilate is known in the art. i s described
in WO TPIOCIRS U86880.22 (Auaat: Geicnbut2nblfopmic acua/vﬁhtéh?smbaﬂgt at e 4b: 2.66 ¢

I

(0.02 'mleklnﬁfo%t”%@a‘ébﬂgq;”os“' phur trifluoride are coo to 0OCin 10 m of

di chl oronet and a solution of 5.48 g (0.015 nol) of scopine benzilate
5a in 100 25 nml of dichloronmethane is added dropwi se. Then the m xture is

sti rr edt.BoscapifeRINgbheAyIBtdbighat8netBpadine? at 20C. Wile cooling the
sol uti o dded (to pH 7-8) and the

or garii ﬂpﬁa 6(8 %’@Bgr‘gt‘—‘@d%ml 9f_ceiqu Hﬁs7gﬂﬂ§§9‘9'§0f@m¢}a€$%énﬁﬁ th
di chl ormg\dﬂe‘l mioheofeitnd Mebromngastianephagetoritite W6 kethbinéd at pat@r, dried

over drochlor| eci pitated
fromthe re5| ue an P?’gé:asgstaﬁ | seg)?‘lsi %QP%@E%%K q thess an §T‘ g’ dyg 8 (= 85
% of t HeeRspiallisendrem IWQPQIZD'NEI ting point: 227-230 C. 2.3: scopine

2- 1 uorfiefy; 31(@49%@?5%%&% SrPE MR G Pb ﬁ'@zo@zﬁ?@ (0.0078 ol ) Of the free
base of s 6@ é{é afe are Teact ed anal ogously to 5 the procedure in
ste @3 U rpurified by recrystallisation from isopropanol.
Yi el d Eleﬁaéngai(emal&x&s?a:ﬁkutdﬂ@@@)(GIl@) iFRf(S\ml)ue(s@eﬂ (eluant as in step

12) Mel ting point: %@g@éﬁ ﬁ(GHE?%?QOT)

2-di phenyl propi onat e rret hobr

Example 2: scopine 2—ﬂuor0-2‘,2—diphen.vlacetate—me_thobromide :

15
Me\+/Me -

2.1: Scopine benzilate 5a:
The preparation of scopine benzilate is known in the art. It is described i in WO -
20 92/16528. '

2.2: scopine 2-fluore-2,2-diphenylacetate 4b:
2.66 g (0.02 mol) of dimethylaminosulphur trifluoride are cooled to 0°C in 10 mi of
dichloromethane and a solution of 5.48'g (0.015 mol) of scopine benzilate 5a in 100

.. 25 ml of dichloromethane is added dropwise. Then the mixture is stirred for a further 30
min at 0°C and 30 min at 20°C. While cooling the solution is combined with water,
NaHCO; is added (to pH 7-8) and the organic phase is separated off. The aqueous
phase is exiracted with dichloromethane, the combined organic phases are washed
with water, dried over Na,SO, and evaporated {o dryness.

30- The hydrochioride is precipitated from the residue and recrystallised from

acetonitrile. '. |
Yield: 6.90 g (= 85 % of theory)




10 Me\+Me N Br 3.1.: nethyl 2,2-diphenyl propi onate 3b:. 37.60 0. 247
mol ) of DBU are added dropwise to a suspension of 50.8 g (0 AHE208%]). of
2, 2-di phenyl propionic acid and 200 nl 19f acetonitrile at 20C. 70.10 ¢
(0.494 15 nol) of nethyliodide are added dropwi se to the resulting
solution within 30 mn. Then the m xture is stirred overnight at 20 C. The
sol vent is evaporated down, the residue is extracted with
di et hyl et her/water, the organic phase is washed with water, dried . over
Na2 SO4 Msflith@paiptr22 82305 @r yness. Yield: 48.29 g of viscous residue 32 (=
89 %of theory). 20 3:2: tropenol 2,2-diphenylpropionate 4c: 4.80 g (0.02
mol ) of rret hyl 2, 2-di phenyl rop| onate 3b 2.78 813(0 02 nol) of tropenol and

- SualHPEo-Basdiphenyagetale-methobromigear for 4 h over a bath of

boi I i ng 8(@0078hﬁd’119 of tHe ee base of ecopine befbliste a?@@ééaét@dtdh%lcﬁﬁﬁl sWlo

resi du S th acetonitr t he lon is evaporated to
dryn%s %Fﬁg'se @'ssftg[qj 12%%%8'{ \[zﬁ%””fl%ﬂf?ﬁ Sfﬁiﬁ"h OBy . The organic
phase :sgpmmm Yield 2462 gr(= % veedf theery) MySO4 and evaporated to dryness.

From tfeer AR o461 | a I and this is
recrystal fﬁzeg from Lezlé%ﬁ% i %éé( d%) ﬁflégﬂggsf}é’nﬂ{ 0'%@ P%}a‘?_f theory); TLC Rf
value: 0:28 (eluant: sec. butanol/form c acid/water 75:15:10); Melting
poi nt : Ex3hpld 3Ciropehpt 212-3ipRbnyibropidndteanem@bromide :

2, 2; di phenyl propi onat e- met hobrom de: 2.20. g (0.006 nol) of 4c are reacted

anafogously to Exanple 1, stﬁg lﬁ! The crystals forned are suction
filtered, washed with dichlo ne, driedgrand then 5 recrystallised

from met hanol / di et hyl et her.

O O
Me

3.1.: methvi 2, 2-diphenylpropionate 3b:.
37.60 g (0.247 mol) of DBU are added dropwise to a suspension of 50.8 g (0.225
mot) of 2,2-di.pheriylpropionic acid and 200 ml of acetonitrile at 20°C. 70.10 g (0.494
- 15 mol) of methyliodide are added dropwise fo the resulting solution within 30 min. Then
the mixture is stirred overnight at 20° C. The solvent is evaporated down, the residue
is extracted with diethylether/water, the organic phase is washed with water, dried
over Na,S0,and evaporated to dryness. Yield: 48.29 g of viscous residue 32 (= 89
% of theory). -
20
- 3.2: tropenol 2,2- dlphenylproplonate 4c:
4.80 g (0.02 mol) of methyl 2 2-d1phenylprop|onate 3b 2.78 g (0.02 mol) of tropenol
and 0.046 g of sodium are heated as.a melt at 75 mbar for 4 h over a bath of boiling
7 water, shaking from time to time. After cooling the sodium residues are dissolved ’
25 with acetonitrile, the solution is evaporated to dryness and the residue extracted with
dichloromethane/water. The organic phase is washed with water, dried over MgSO,
and evaporated to dryness. - , _
From the residue, 4c is precipitated as the hydrochloride and this is recrystallised
“from acetone. : ' '
3O Yield: 5.13 g (= 67 % of theory);:
TLC: Rf value: 0.28 (eluant: sec. butanoilforfnic acidiwater 75:15:10);
- Melting point: 134-135°C.




10 Yield: 1.84 g (=66 % of theory) TLC. Rf value: 0.11 (elrré?f{j %ﬁ in step

1.2); Melting point: 222-223C. C24H28NO2xBr (442.4): Ele pi 299 ysi s:
calculated: C (65,16) H (6.38) N (3.17T» found.: C (65,45 H (6.29) N
(3.16). Exanple 4: tropenol 2

fluoro-2,2-bis(3,4-difluorophenyl)acet at e-nethobromde : Mew+~Me N Br 15
4.1.: ethyl 3,3 ,4,4'-tetrafl uorobenzilate 3c:. The Gignard reagent is.
.prepared from2.24 g (0.092 nol) of magnesium chips, a few granul es of

i odine.-and 17.80 g (0.092 noll of 1-brono3, 4-difluoro-benzene in 100 m of
THE at 358 tfhpeidi & 2-tiphenglproisiohate-miethdigemidgdded, the mixture is. stirred

for i e bt ai .ne .dropwi se to
18. 81 Q%@&&}*%mnﬁ'?ﬁﬁér@}%&e@ Wé?‘{?ﬁy 559 P, &“;‘H’iqg sopm of
THE at cmialg foraed are Ractidndiltered oaa@herbmthsiusm@mmihairm cmequcstrmn 5C. The
whitg $ék§19§fé$lls‘é@fﬁc§n9ﬁé!h§ﬁo%é tyléiﬁéﬁ“' phuric acid for working up,

extrac thyl he organi ¢ phase is washed with water,
dried %e\?‘g'p ?algﬁvj Eﬁ‘g’SSWted to dryness. The crude product is purlfied
by col Tie: (Rfr\mlm Ayt hpsivadtad @l steptl.2), Mal@mepointizetx23@ 80 g of oil 1 (=

38 %o of, openol 3,3',4,4'-tetrafl uorobenzilate 5b: 4.27 ¢
(0. 013](C Ffz%qbgﬁgﬁzt‘g@' 4, 4' -tetrafl uorobenzilate 3c, 1.81 g (0.013 nol)
of 30Ejempetﬂilanalyélsocetgu@te@oau(ﬁﬁﬂ@r)emﬂ@@&d\!@15) melt at 75 mbar for 4 h
oveppa bath of boilipgneet er, csB8ksIME Niidmsgto tinme. After cooling

t he sodiumresidues are dissol 3ed v‘?pt h(a%@?on:(trl fe, the solution is
evaporated to dryness andthe.residue 4 April 2005 16 extracted. with

di chl o Exaenbient/ tvaderiol 2 Fhereogablst3 ghdifgorophiad rRStateimeth@besmidedr i ed over

MyS04 and evaporated to dryness.

Me\+ /Me Br

- 15 4.1.: ethyl 3,3',4,4tetrafluorobenzilate 3c:. g
' The Grignard reagent is prepared from 2.24 g (0.092 mol) of magnesium chips, a
few granules of iodine and 17.80 g (0.092 mol) of 1—bromo—3,4—difluoro—benzene in
100 ml of THF at 50° C. After the halide has &ll been added, the mixture is. stirred for
another hour. The Grignard reagent thus obtained is added dropwise to 18.81 g
20 (0.088 mol) of ethyl 3 4—d|f{u0rophenylglyoxylate in 80 ml of THF at 10°-15° C and
the mixture obtained is stirred for 2 hours at 5°C. -
The white suspension is poured onto tce/sulphuric acid for working up, extracted with
ethy! acetate, the organic phase is washed with water, dried over MgSO, and
evaporated to dryness. The crude produict is purified by column chromatography
25 - (eluant: toluene). '
Yield: 10.80 g of 0if 1 (= 38 % of theory)

- 4.2 tropenol 3,3-’,4,4'—tetraﬂuo_robenzila_te 5b: .
4.27 g (0.013 mol) of ethy} 3,3’,4,4‘ftétrafluorobenzila_te 3c, 1.81 g (0.013 mol) of |
30 tropenol and 0.03 g sodium are-heated as a melt at 75 mbar for 4 h over a bath of
boiling water, shaking from time io time. After cooling the sodium residues are
- dissolved with acetonitrile, the solution is evaporated to dryness and the residue




The residue remaining is mxed with diethylet her/petrol eum et her 1:9

suction filtered and washed. Yield: 2.50 g (= 46 % of the8rpfl 28057 . Rf

-value: 0.29 (eluant: sec. butanol/foreéc acid/ water 75:15:10); Melting

poi nt: 147-148C. 4.3: tropenol 2-fluoro-2,2-bis(3,4-difluorophenyl)acetate
4d: 2.66 g (0.012 nol) of bis-(2-nmethoxyethyl)-am nosul phur trifluoride
were placed in 10 10 m of dichloronethane and within 20 m nutes a
solution of 0.01 nol of 5b in 65 m of dichl oronmethane was added dropw se

~at  15- 2xEactpgevith dichiagomsthana/waters dhexwganigiphassiiewashedpéthavates, cool ed

to 0 Cdpied sarfigddy ancﬂfb?éﬁﬁbﬁéitédn& abs9f water with thorough stirring. The

The or jgl'msr@tsﬁfa%sr%% d L%m%wﬁ%@det&sfeﬁ}%%sﬁemi‘qﬁ}%%@%% grsh agai n

with dlaclldlmshmtIYaeid 250ey CoAbihedttmayeni c  phases are washed with water,

drie %q% qpﬁig r oride is

pr emgpl tate % recr ggg}l%trg%%ﬁﬁéﬂﬁfézarﬁ@ a ermfﬁm ‘ether. Yield: 2.60
g of wiMelting pointal4y ¢t 35’@ %of theory) Melting point: 233 C 20 4. 4:
tropenol 2-fluoro-2,2-bis(3,4-difluorophenyl)acetate-nmethobromde : 2,20 g
Exarrple 1, step 1.3. The
crystaF - di chl ororret hane, dried

and 't hérﬁﬁ g¢010ﬁ§tmbll) of br:k (QFMMhmdybﬂTy@I-éfdamtsblphat tifluoridd wérelplaced B850y (=72

aci 87 c B chidometiind bl fivlh 6 PLEH sollic bEOD HELSE SO B BR it 547c.

C23H21 %mmh@mwag)addeﬂaf%wme alriki’y809:. cal cul ated: C (53.30) H (4.08)
N (2. 7&]19 mkidre Yo dtire®idra® R AL ahﬁl{léntjt@%p@rétar@%boleﬂi ORI & a%g%r%sﬂllg?a”m e

o Btk O S SRt oy B Gy dreniareialy |
adjusted to pH 8 with aqueous NaHCO3 squtlon the organic phase is separated off,
15 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 precupitated and recrysta!llsed from acetonltnIeldlethylether
Yield: 2.60 g of white crystals (= 57 % of theory) - '
Melting point: 233° C

20
4.4: tropenol 2-fluoro-2,2-bis(3,4-difluorophenyl)acetate-methobromide :
2,20 g (0.0052 mol) of 4d are reacted analogously to Example 1, stép 1.3. The
crystals formed are suction filtered, washed with dichloromethane, dried and then
-recrystallised from methanol/diethylether. |
25 Yield: 1.95 g (=72 % of theory)
' TLC: Rf value: 0.17 (eluant: n-butanolfwater/formic acid(conc.)lagetonel '
dichloromethane 36:15:15:15:5); Melting point: 247°C.
C23H2p1F5NO2xBr (518.3);

~ Elemental analysis: calculated: C (53.30) H (4.08) N (2.70)

30 : , found.: C (53. 22) H {4.19) N (2.69).




5 are conbined at 20C and left to stand for 3 days. The solution is
evaporated to dryness and the residue recrystallised from ARERA05 i el d:
1.38 g (= 58 %of theory); Melting point: 208-209C. TLC. Rf value: 0.33
(eluant as in step 1.2); Melting point: 210-211 C. = C25H3ONG3xBr (472.42);
lo Elemental analysis: calculated: C (63.56) H (6.40) N (2.96) found.: C
(63.49) H (6.24) N (2 88) .. Exanple 6: scopine

2- quoro 2, 2-bi s(3,4-di fluorophenyl)acetate-nmet hobrom de : Meg+/ M N 15 F
6.1.: Example 5 seopined 2idiphenyipopitnate-ethylromide 3. 61 g (0. 011 mol ) of
ethyl 3,3 ,4,4" -tetrafluorobenzilate 3.c 1.71 g (0.011 nol) of 'scopine and-
0.03 g sodium are heated aspp-nrl§ gt 75 nbar qver a bath of boiling water
for 4 h, shaking fromtime to tings After co®ing the sodiumresidues are
20 dissolved with acetonitrile, th®e solution is evaporated to dryness and
the residue extracted mﬁth'dichIO‘n et\hane/ wat er. The organi c phase is
washed - with water, dried over ® ayaporated to dryness. The residue
remai ning i s conbined with diethﬁt petrol eum ether 1:9, suction
filtered and washed. Yield: 1.75 g (= 3§ %gf theory); 4 April 2005 18
Melting point: 178-179C. 6.2: scopine
2-fluoro-2,2-bis(3,4-difluorophenypace
bi s- (2- net hoxyet hyl ) - am nosul phur trf
(0.0028 nol) of 5c anal ogously to Exay
colourless oil (= 95 %of theory) 6.3: scopine

2-f 1 uot @1@ £6.60S (N otida, 3 rvd pif anptonitdlet artde1 Mtg]@b@ﬁﬁmttd) of dthibragnide. 0026

ol ) Ol BBl 206 LAPER B dndfor2PY I I < HARH HoapHILET 2T e 10

reacte ana ogous ormed are suction

1,.

0.6 m (0.0033 nol) of
e reacted with 5 1.2 g
ep 4.3. Yield: 1.15 g of

filter @ﬂ’"esﬁle%‘ﬁéﬁe\ﬁﬁ'ﬁu@|r@‘FW6?9dJH?€@h‘Eﬁ@ ethanadd and then recrystal lised from
- acet on¥ieid: 1.38 g (= 58 % of theory); Melting point: 208-209°C.

TLC: Rf value: 0.33 (eluant as in step 1.2); Melting point: 210-211°C.
~ CogH30NO3xBr (472.42), 7 '_
70 Elemental analysis: calculated: C (63.56) H (6.40) N (2.96)
found.: C (63.49) H (6.24) N (2.88).

Example 6: scopine 2’—ﬂuoro—2,2—bi§(3,4-diﬂuorophényl)acetate—methobromide :

. Me\+/Me Br ~

F P, _F
EShes
6.1.: scopine 3,3',4,4"-tetrafluorobenzilate 5c:
3.61 g (0.011 mol) of ethyl 3,3',4,4-tetrafluorobenzilate 3¢, 1.71 g (0.611 mol) of
scopine and 0.03 g sodium are heated as a melt at 75 mbar over a bath of boiling
water for 4 h, shaking from time to time. After cooling the so_diurh reéi_dues are
20 dissolved with acetonitrile, the solution is evaporated to dryness and the residue
- extracted with dichloromethane/water. The organic phase is washed with water,
dried over MgSO, and evaporated to dryness. '
The residue remaining is combined with diethylether/petroleum ether 1:9, suction
filtered and washed. Yield: 1.75 g (= 36 % of theory); |

15




Yield: 0.88 g (=63 % of theory) TLC. Rf val ue: O. 27 (eI uant :

n- but anol /vvat er/formc acid(conc.)/acetone/ dichloronet harf‘eAprll 2005
36:15:15:15:5); Melting point: 212C. 18§ C23H21 F5NO3xBr (535.33); Exanple
7: tropenol 2-fluoro-2,2-bis(4-fluorophenyl)acetate-nethobrom de: M\ +~Me
NF 20 7.1.: nethyl 4,4 -difluorobenzilate 3d:. 7.1.1.:

4,4" -di fluorobenzilic acid: At about 100C a solution of 24.62 g (0.1 nol)
of 4,4'-difluorobenzil in 250 mM of dioxane is added dropwise to a

sol ut i delingspirdn168179%6. mol ) of NaOH flakes in 300 n of water and
stirred for 2 h. The dioxane is largely distilled off and the aqueous 25
solutio ; | th gl ch! or onet ane When t he aqueous
sol ut i o2i-SCoRIe ' L Sr¥¢ipitate is fornmed which
i s suctQ. Gmnlf(OICtOéSlBadpl)\m&ImedZ rrmﬁmb)qletrtwl)-alihmshldmlraﬁfﬁjdrﬁieea(‘brr@ﬁ&téd WitH h

di chl.or @a(gﬁ r&%ﬁ!ﬁl 2S04 and evaporated to
dryneESS‘PT:‘at 82@%@1& e@g@@?ﬁoftci Eeor 4 &%6 poi nt:133-136 C 30

7. 1. 2. :Yiglsk Ay15 go&comurlaa@pdlbeﬁﬁu%atf&ew ori | 2005 19 25.0 g (0.095 nol)
of 4 4' -di fluorobenzilic acid are added to freshly prepared sodi um

et hOXI sol utio ont odi um and 200 m of
et hanol—a{—%@i‘éﬁ@—@%ib

sl Sor ated to
drynessi.1$ lngr(méaaimeI)lczf 4edaam$ th5vg3¢D D@?@Mﬁl) &25(5% rgelﬂ*@l ﬁﬁ)mﬁdb)soﬂftloﬂﬁrbw

i odi gde 0 & rr 2 . |
S m@r krgé&ea ﬂoggﬁrl e |?e1 o%ﬁgcg:fﬁ% J%éusu{(??@ﬁ’% e\/gtgluﬁﬁgrﬁﬁggdél of 11
(= 80 %@ﬁhetdhem Qphbrgmetlnar@éiﬁ@ﬂ ancagthenirecystadisedAromtasesene. 11. 13 g (0. 04
mol ) ofyiaRrt b¥8 ¢ ( 463%5##@06,?9“2' |ate ~d and 5. 57 g (0.04 nol) of 1o
E,—LgpenQILL(,a "R va?aCt e%?‘?”eluant n- but%nol? tlér?fc%%e}l:% S co c}lgce%ge e 3, step 3.2,
dichloromethane 36:15:15:15:5), Melting point: 212°C.
15 CozHo1F5NO3xBr (535.33);

Example 7: tropenol 2—ﬂuoro—2j2_—bis(4jfluorophenyI)acetate—methobromide :

Me\f(Me Br”

- 20 7.1.: methy! 4 4'-difluorobenzilate 3d:.
7.1.1.: 4, 4'difluorobenzilic acid:
At about 100°C a solution of 24.62 g (0.1 mol)} of 4,4'-difluorocbenzil in 250 ml of
dioxane is added dropwise to a solution of 45.99 g (1.25 mol) of NaOH flakes in 300
m} of water and stirred for 2 h. The dioxane is largely distilled off and the aqueous
25 solution remaining is extracted with dichlbrométhane. When the aqueous solution is
acidified with sulphuric acid, a precipitate is f.oi'med which is suction filtered, washed
‘and dried. The filtrate is extracted with dichloromethane, the organic phase is dried
over Na,50, and evaporated to dryness.
Yield: 25.01 g (= 95 % of theory); melting point:133°-136° C -

30
7.1.2.: methyl 4,4'-difluorobenzilate: -




product is recrystallised fromacetonitrile. Yield: 10.43 %A— 62 % of
theory); Melting point: 233-235C. 15 7.3: tropenol pril 2005 -
2-fluoro-2, 2-bi s(4-f) uorophenyl ) -acetqpe 4f. 2.94 g (O. 013 nol ) of

bi s- (2- net hoxyet hyl ) - am nosul phur trifluoride are reacted with 3.85 g
(0.01 nol) of 5d anal ogously to Exanple 4, step 4.3 in 100 m of

di chl oronet hane. The product is recrystallised fromacetonitrile in the
formof its hydrochloride. 20 Yield: 2.93 g (= 69 % of theory) 7.4:

t r open@5.Q gf{DiRcomR|) 2f i 4 (diffdralberplicagitlaraeddatide limshhiprepadsd sodiufh ¢

(0. 006 Guiplide Qbiibn2ifidnias {Pg98.HSTRbY of sorfith RIHPE dhang] 4 L On ore

react ed anal ogousl are suction
filtered Cog \ﬁﬂgﬁg(ﬁow’ f‘hﬂi?éﬁ‘”@?ﬁr}%?ﬁaﬂ@at% tfé@fyélﬁas.tthér\’esﬁé‘@rl%st allised

IL om )rdemww deFhmz@?@(o 1e(|nﬂiiyiof aq&ayggafdevmbtaﬂic@w&bah&e(?‘{?fzoi/ g;
eor, ording ta e

Mel t P y (I;tﬁﬁfnrx%% |52§iir@d§:52%§§ﬂg 'ngﬁ ﬁ?%(aggllé’HBH#léﬁ alr[:al ysis:.
cal cuI atompound(-‘ﬂi Ndghd: B106 @) 1N 20%)oftlhetmy§j C (57.15) H (4.84) N
(2.96). 35 4 April 2005 20 Exanple. 8: scopine

2-fluoro-2, 2- bIS(4 quorophen | )acet at e-net hobromide : M + M NF Br 8.1:
scopi nd-4; HODg drdifeermbepzigtedd: 5 4 22 g (0.01. nol) of t ropenol

4, 4" - diff|18g Qb@azmbatoe Mhﬁr@'md@dznmeg@ aid 8157 Woat/?ﬁol%f i nternal
t cmg" }olf)rerelo are %%cﬁad4 \9&1 8. O%Oglg %t‘jlﬁﬂi 8ﬁalogouslg t(g %xamp?e t)ep Ig 2. The
product is recrystallised from acetonitrile.
Yield: 10.43 g (= 62 % of theory);
Melting point: 233-235°C.

15 7.3: tropenol 2-fluoro-2,2-bis(4-fluorophenyl}-acetate 4f:
2.94 g {0.013 mol) of bis-(2-methoxyethyl)-aminosulphur trifluoride are reacted with
3.85 g (0.01 mol) of 5d analogously to Example 4, step 4.3 in 100 ml of |
‘dichloromethane. The product is recrystallised from acetonitrile in the form of its
hydrochloride.

20 Yield: 2.93 g (= 69 % of theory)

7.4: tropenol 2-fluoro-2,2-bis(4-fluorophenyl)-acetate-methobroride :
© 2.6 g (0.0067 mol) of 4f and 1.9 g (0.0079 mol) of 50% methylbromide solution are
reacted analogously to Example 1, step 1.3. The crystals formed are suction _ﬁltered,'
25 washed with dichloromethane, dried and then recrystallised from
methanol/diethylether. |
Yield: 2.82 g of white crystals (=87 % of theory)
TLC: Rf value: 0.55 {eluant; according to Exampile 1, step 1.2);
. Melting point: 230-231°C.
30 CozHo3F3NOoxBr (482,34),
Elemental analysis: calculated: C (567.27) H (4.81) N (2.90)
. found: C (67.15). H{4.84) N (2.96).

.35




H202 urea in 20 mM of water, together with 0.2 g (0.0011 rml)\ ﬂf

vanadium (V)-oxide is added and the resulting mxture is &RHEd0%or 4.5 h
~at 60C. After cooling to 20C the preghypitate formed is suction filtered,
the filtrate is adjusted to pH3 with 4 N 1o hydrochl oric acid and conbi ned
w th Na2S205 dissolved in water. The resulting green solution is
evaporated to dryness, the residue is extracted with

di chl oronet hane/ wat er. The aci di ¢ aqueous phase is nmade basic with Na2CQ3, .
ext r ac Exanmpliel8:dicobiner dftabiad@-binth-flerophgapliacapitesactiobitmett over Na2SO4
and concentrated. .15 Then 0.5 m of acetylchloride is added at about 15C
and stirred for 1.5 h. After, extpaction with 0.1 N hydrochloric acid, the
aqueous phase i s made basi c, esﬁzract ed. wi Bh di chl oronet hane, the organic
phase is dried over Na2SO4 and.’\vaporated to dryness. The hydrochl oride
Is precipitated fromthe residu recrystallised from

nmet hanol / di et hytether. 20 Yi ahd/ 3" gpf white crystals (= 78 % of
theory); Melting point: 243- . 8.9 scopine '

2-fluoro-2, 2-bi s(4-fl uorophenyl)-acetate 4q: 25 1.48 g (0.0067 nol) of

bi s- (2- met hoxyet hyl ) - am nosul phur triftgeride are reacted with 2.0 g
(0.005 nol) of 5e anal ogously to Exanpkg step 4.3 in 80 m of :

di chl oronet hane. The product i's rg€ ed fromethanol in the formo
its hydrochloride. Yield: 2.07 ¢ heory); Melting point:
238-239C. 30 . 4 April 2005 21F8. 37 scopine F ,
2- f | UOBOrZedniNeSd A-fiUSIoPRASINtL)saACet at e- met hobromide : 1.6 g (0.004 nol)

of 4 : 0. of ~50% et hyl bromi de sol ution are reacted
anal »‘ggf}@s’z} g (¢-81mabrsf torenali4f-diflaoropgaziigte Sdiare suspepded i 89ust ofon
filter DUUF. Aesidemial fentherhtpe @rabbango°clal iutirdofthen g@@mm aldlj gred from

AT : : . H St _
28t Ol ko 0 L e WA B s b Pl PRt ™
213- 21isGdded and the resulting mixture is stirred for 4.5 h at 60°C. After cooling to 20°C
the precipitate formed is suction filtered, the filtrate is adjusted to pH3 with 4 N
10 hydrochloric acid and combined with Na,S,0; dissolved in water. The resulting green |
solution is evaporated to dryness, the residue is extracted with
dichloromethanefwater. The acidic aqueous phas'é is made basic with NazCO;,,
extracted with dichioromethane and the organic phase is dried over Na,S0O, and
- concentrated. : . .
- 15 Then 0.5 mi of acetylchloride is added at about 15°C and stirred for 1.5 h. After
extraction with 0.1 N hydrochiloric acid, the aqueous phase is made basic, extracted
with dichloromethane, the organic phase is dried over Na,SO, and evaporated to
g dryness. The hydrochloride is precipitated from the residue and recrystallised from
- methanol/diethylether. _ .' '
20 Yield: 3.61 g of white crystals (= 78 % of theory),
Melting point: 243-244°C.

p

8.2: scopine 2-fluoro-2,2-bis(4-fluorophenyl)-acetate 4q:

25 1.48g¢g (0.0067 mol) of bis—(2—_methoxyethyl)-aminosulphur trifluoride are reacted with
' 20 g(0.005 mol) of 5e analogously to Example 4, step 4.3 in 80 ml of
dichforomethane. The product is recrystallised from ethanol in the form of its
* hydrochloride. ' S
Yield: 2.07 g (= 94 % of theory); Melting point: 238-239°C.
30 : '




C23H23F3NO3xBr (498.34); Elenental analysis: calculated C (55 43 H (4 65)
N (2.81) 10 found.: C (54.46) H (4.67) N (2.80). Exanple ¢:ARH3

- 2-fluoro-2, 2-di phenyl acet at e- net hobr ogi,de : Mew+/ Me N Br 15 9. 1.

Tropenol benzilate sf:. Tropenol benzilate and processes for preparing it
are known from WD 92/1:6528. 9.2: tropenol 2-fluoro-2,2-diphenyl acetate. 4h:
15.86 ml (0.086 nol) of bis-(2-nethoxyethyl)-am nosul phur trifluoride are
reacted 20 with 25 g (0.072 nol) of 5f anal ogously to Exanple 4, step 4.3

}” 48Ofar13t 8o |ﬁé|ZQ‘ILfB°r@IZ\2—bT 8-fRb Sade@éréxﬁéﬁrobr&ﬁﬁjérom acg; or}e }” the
-Tormo S/ [ % o
theory)1é X1 (% %ﬁéﬂﬁgﬁh@@; 0. @"3‘9‘)9 8

pthylgromrde sglution are
2- f | uorrea2te?t ahgibgmysly ttcEkahplmE,tsteprmn'ﬁm cry%fhislﬂ)r@‘reﬂhr@%cﬁch)"lt@rfed?rh and

18. 23 t | |
1623 G0 Sl RS DULATED, B 155 A1 Tl re c0ou
acet énl\'lﬁld d. 65(9é1fwhltflcr9§tat§ (Uﬁ1vvﬁquéh%¢fy)stal s (=83 % of theory) 30 TLC. Rf

val ue: .@ Relaiasto.28q6REAL REchRIif BEXEamble 31 &Bp4.4): Ml ting point:

238- 23 C23H25F 446.36); 4 April 200’5 2 El'énent al anal ysi s:
~cal cul 3&8@“9 '%‘12\%;2 ﬁés 65) N (3.14) found.: C (62.04) H (5.62) N

(3. 17) .Cixtdppit gNOGXB (49834,
2- I U retd Sirsi %e.mrezra@;e@wgwﬁt@wmﬂ%ﬂ 5 Mews-he N

10 found..  C (54.46) H(4.67) N (2.80).

Example 9; tropenol 2-fluoro-2, 2-diphenylacetate-methobromide :

Me\-:-/Me Br -

©]

0
F -
15 9.1.: Tropenol benzilate 5f:.

Tropenol benzilate and processes for preparing it are known from WO 9211 6528

9.2: tropenol 2-fluoro-2 2-d|phenylacetate 4h: _
15.86 ml (0.086 mol) of bas—(2-methoxyethyl)~ammosulphur trifluoride are reacted
-20 with 25 g (0.072 mol) of 5f analogously to Example 4, step 4.3 in 480 ml of
- chloroform. The product is recrystallised from acetone in the form of its
hydrochioride. Yield: 18. 6 g of white crystals (= 67 % of theory),
Melting point: 181- 182°C -

25 9.3: tropenol 2-fluore-2 2—d|phenyl-acetate-methobromlde
11.12 g (0.032 mol) of 4h and 18.23 g (0.096. mol) of 50% methylbromlde solution
are reacted analogously to Example 1, step 1.3. The crystals formed are
~ recrystallised from acetonitrile. '
Yield: 11.91 g of white crystals (= 83 % of theory)
'_:%0 TLC: Rf value: 0.4 (eluant: accordmg to Example 4, step 4. 4)
 Melting point: 238-239°C.
-~ Co3Ho5FNOoxBr (446.36),




Br d 10.1.: nethyl 3,3 _di chl orobenzil ate 3e:. 10.1.1.

3' -dichlorobenzil: 100 m of ethanol are used at anbi ent téﬁﬁ@ 2847 e .and
50.0 g (0.356 nol) of 10 3-chl orobenzal dehyde and 4.54 g (0.018 nol) of
3-et hyl -5-(2-hydroxyet hyl )-4- nethylthiazoliumbrom de are added. Then 10.7
g (0.11 nol) of triethylam ne are added dropwi se. The m xture is refl uxed
for 3 hours and evaporated to dryness. The residue is taken up in ethyl
acetate and extracted with water, sodium pyrosul phite in water and Na2CGO3
sol uti cﬁiemﬂﬂtaéﬂnawwngal@v@tefl/g@@m i80) i (20apdi 3.8d4) t 0 dryness. The 15
product obtained is r tall f and petrol eum et her.
Yield: 13.2 g of mhlt§ﬁ£¥§stalgq?go%gggg?%?ﬁgg?§?? melting point: 69-70C.
13: 0 g of the acyloin thus obtained are dissolved in 460 nl acetonitrile at
RT, 0. B@ample 10: twpendl RMuoh)-2@43-chioliphdngbaestataaddasbmoigxygen. is pi ped
in. After 1.5 h the 20 solution I's evaporated to dryness, extracted with
et hyl' acetate and water, 1S Na2CO3 sal ution, dried over MyS04 and
evaporated to dryness. The d?u remai nBng is stirred with petrol eum

et herfethyl acetate 95:5. Yiel 12.59 g of yeIIOM/crystaIs ( 97% of
theory); melting point: 116-117¢. 1.0.1.2.: 3,3 -dichlorobenzilic acid:
51.45 g (1.286 nol) of sodiumh degyin 1000 m water are placed in a
bath of boiling water with th Irring and a solution of 28.5 g
(0.102 nol) of 3,3 - dichlorobenzil ih 700 m dioxane is added dropw se and
then stirred for another 1 h. After @ :‘?ng t he di oxane is evaporated
down, the residue is diluted m&ﬁh watfer] and 30 ?xtracted wi th diethyl ether.
The organi c phase is acidified, exfragl di chl oronet hane, dried over
MySO4, evaporated to. dryness. Yi g . (=71 %of theory). 4 Apr|
2005 23 10.1.3.: methyl 3,3 -dichlorobenzil™ate: From 100 ml of ethanol and

1. 97 0100498k 3 -diéhisicnaiata 3w0di um et hoxide .solution is prepared to
[ . . 3"-dichl orobenzilic acid in 50

ugh

100 ml of ethanol are used at ambient temperature and 50.0 g (0.356 mol) of
10 3-chlorobenzaldehyde and 4.54 g (0.018 mol) of 3-ethyl-5-(2-hydroxyethyl}-4-
methylthiazotium bromide are added. Then 10.7 g (0.1-1 mol) of triethylamine are
added dropwise. The mixture is refluxed for 3 hours and evaporated to dryness. The
residue is taken up'in ethyl acetate and extracted with water, sodium pyrosulphite in
- water and Na,CO, solution. After drying over MgSO4 it is evaporated to dryness. The
- 15 produc{ obtained is recrystallised from isopropanol and petroleum ether.
Yield: 13.2 g of white crystals (= 13% of theory), melting point: 69-70°C.

13.0 g of the acyloin thus obtained are dissolved in 460 mi acetonitrile at RT, 0.0867

g of vanadium-(V)-oxytrichloride are added and oxygeh. is piped in. After 1.5 hthe
20 solution is evaporated to dryness, extracted with ethyl acetate and water, as well as

Na,CO, solutioh, dried over MgS04 and evaporated to dryness. The residue

remaining is stirred with petroleum ether/ethyl acetate 95:5.

Yield: 12.59 g of yellow crystais (= 97% of theory), melting paint: 116-117°C.

25 '10.1.2.: 3,3'-dichlorobenzilic _acid:
51.45 g (1.286 mol) of sodium hydroxide in 1000 ml water are placed in a bath of
“boiling water with thorough stirring and a solution of 28.5 g (0.102 mol) of 3,3'-
_ dichlorobenzil in 700 mi dioxane is added dropwise and then stirred for another 1 h.
After cooling the dioxane is evaporated down, the residue is diluted with water and
30 extracted with diethylether. The organic phase is acidified, extracted with
dichloromethane, dried over MgSO4, evapo_fated to.dryness.
Yield: 32.7 g (= 71% of theory). '




5 m of ethanol are added dropwi se. The m xture is then stirred for 4 h at
anbi ent tenperature. After the solvent has been distilled 8t4P{ B85 esi due
is dissolved in 150 M DVF and 24. 27, % (0.171 nol) of methyl iodide are
added dropwi se, then stirred for another 24 h. While cooling with ice, 300
m of water and 200 ml of diethylether are added dropw se, the phases are
separated, the aqueous phase is extracted with 10 diethylether, then the
organi ¢ phases are washed with Na2CO3 sol uti on and shaken with water till
neutral. After drying over Na2SO4 the m xture is evaporat ed to dryness.

Yi el d: 164 glngetﬂ%l _h%glo%l%g{@??%%of theory). 10.2.: tropenol

3, 3' -di chl'or obén (0.074 nol) of nethyl
3, 3' - dfeemotHbeh of eﬂae@osaed 139739 (9 0(8@51rmot)r@f yoditim, aogmstioh ethoxide. 17 g of

sodi urrsartaohereb?ébérea twh.aﬁzeer%d oeserma Bﬁ%@—&ﬁ: te;%ttér%aﬂe&eﬁn%b 75

nbar w th _occasi ona r cooling |umre5| dues are
di ss®l Fdff ?'??POIa"E‘%?gﬂﬁaergN'S?h 6"'Eit‘-|r%r'rs V‘?ne‘i;'&'ﬁgr gt 4 2lemPiass and the

resi dueampemtturea@ﬁted thé sblvedt leds beenelisitiad offahe residiie isodigaohedmiase mis

washed \Mllt: n‘éaéfé? gd(b' Ffil r?t}éﬁrofmwl ro% de ?r% oae?ﬁ%r%ia\g/?sr% grf\é’n %ﬁ 23 for The

producP I's Tecrys I sed Tr'om acet onl

hydr oc Bhethed &4 tyi\ehie comtmgamtb lQﬁ. em tnéot:waaransi 309 mhotsiiethyleier aye

PFLE)Ir ggdﬁéﬁ Hrop \%%ghl h: hen %p: at e ilﬂﬂal ac?ueous phase is extracted W|th

bi 596 SartEBFS tt‘?h)themr%yé :Pbﬁaes Bre prisbed yT e CRotPlion Ghd ahalsen

di chl owatmaidtendl aedtral. t Aiter &9ing overdsa, B0 lthe 20xUra isovapdratedio dyR8sg of 5q

in 65 f o opwi se. The mi xture is stirred for
20 h a?ﬁg@{ﬁﬁ%?ﬁﬂé}%@@&{@?g— 8%/“ (ﬁﬂggf)g;)() C and carefully 30 conbi ned W|th

80 m of water with thorough stirring. The mxture is then carefully
adj ust g4 ZOtrgbé,%p(gfgbd,g%Mﬂg{@%sol ution; the organic phase is

o 16 oRBeHB D B AoR O DR ArBcnlREst St RHPle Skter SAPdSYan TES0R) an

evapor ahd®.1D gisfisoelisn afd beateddoodth asizdaelt ©vpr & biafh bhbeitingwhter at 75

Cryst aey EEoGE e Shaldhb Bt Chaiaying! oo Fosidds Grodisspneiant™ t ©
acetonitrile, the solution is evaporated to dryness and the residue is extracted with
dichloromethane/water. The organic phase is washed with water dned over MgSO,

20 and evaporated to dryness.

The product is recrystallised from acetonitrile in the form of its hydrochloride. Yield:
16.83 g of white crystals (= 50 % of theory);
melting point: 184-185°C.

25 10.3: tropenol 2-flucro-2,2-bis(3-chlorophenylacetate 4i:
1.48.g (0.0067 mol) of bis-(2-methoxyethyl)-aminosulphur trifluoride are used in 10
- mi of dichforomethane and within 20 minutes at 15° —20° C a solution of 2.09 g of 59

in 65 mi of dichloromethane is added dropwise. :
The mixture is stired for 20 h at ambient temperature, cooled to 0° C and carefully

30 combined with 80 mt of water with thorough stirring. The mixture is then carefully
adjusted to pH 8 with aqueous NaHCO; solution, the organic phase is separated off,
the aqueous phase is again extracted with dichloromethane, the combined organic -
phases are washed with water, dried over MgS0, and evaporated to dryness: The

~hydrochloride is precipitated and recrystallised from acetonitrileldiethy[ether.

35 Yield: 1.20 g of white cryetals (=53 % of theory)

Melting point: 136-137° C




24 10.4: tropenol 2-fluoro-2,2-bis(3-chlorophenyl)acetate-nethobrom de :
1.0 g (0.002 nol) of 4h are reacted anal ogously to Exanpl ek 1.3 The
crystals formed are suction filteredygswashed with dichl oronmethane, dried
and then recrystallised from net hano?‘?di ethylether. 5 Yield: 0.82 g of
white crystals (=80 % of theory) TLC. Rf value: 0.14 (eluant:

n- but anol /wat er/form c acid(conc.)/acetone/ dichloronethane :
36:15:15:15:5); Melting point: 180-181 C.  C23H23ClI 2FNO2xBr (51525). 10 As

hﬁs bed0.4:ctuopbna Ea‘lmnﬁm}bm&@hl@ﬁﬁﬁé@l}aﬁ@fdwiln@etﬁoﬁfcﬁnﬁbaf act le(r]I i Eed b)é f
their ,versatid4 ty,i r ti.C ..Particul ar nt.i 0 u made o
t hose 1a‘§ is(labdéjtz: 'I(r)]}rég OEgjl aj‘,ﬁﬁgﬁ&eﬁea%iﬁ%ool{fﬁﬁéo %¥3'P8Pgﬁlséeﬁ a%gﬁ?%ﬁ:'f’@%tl% t he
i nvent f@med are puatioarfiiersd, yeasheshwith didhdarometiians; efriedprat thepeut i cal _
acti Vi f¥cStaRRbdGARh Mhgh&/die@§iiger. These include, for exanple, the
treat t° o st h r COPD (c I ¢..15 obstructive pul nonary di sease). The
conpdu d‘%'do%’-sée@?]eg‘ghg?BWﬂﬁqﬁ%Igﬁsr%ogme(?rﬂe used to treat vagally induced
si nus L \Rfaratiie Catdi (dloarttr adbuthraliwatehfdrinic dbisl(lfdilﬁi)gac':etbﬁelgenera| , the
conpou qct R i e~used to treat spasns,

mp .?ﬁ’ﬂe ﬁ%rtﬁéﬁgs{s% @1?%5,?@%#9&%‘?% f}héﬂa b

e.g. in gastroi ntestina ettic benefit. They may al so
“be  uségpaHpatpF NOoxBmisit5.8%)-spasns in the urinary tract and in nmenstrual
di sorders, for 20 exanple. O the ranges of indications nentioned above,

the treatment of asth and COPD usin he conpounds of forrmula 1.

accd? d?\?d‘ei%b?%fq%‘@eﬂ?q SRMpQuRds © a?'ﬂt?gféti%wﬁ@r% shaacteaeddniinds of
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phar mapefeptdnubgd aptthe bassnftthel ebanTacsidicahattivily as anticholinerngiar

bet am %éhfs?The@@‘iﬂcﬁthdé?rf&i &(Eﬂﬁﬁl@E the fR , 1RSI or C PD (chronic
Ieu.kotrbege_- ant agoni sts _and corti costeroids aad 30 conbi nati ons of these
i) T OLBERe A

act v e °BFHYE mopaondiseeser Bt SAMpeHnds of ddeay plso be
conj unakedio webhvadelydad@aadhsiaus bradyaoandihant tedreat teagt tgtHreisondenst | on
i ncl ud f r.Qm: . Ut e ol tal terql . carbuterol,
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spasms, e.g. in the gastrointestinal tract, with therapeutic benefit. They may also be
used in the treatment of spasms in the urinary tract and in menstrual disorders, for
20 example. Of the ranges of indications mentioned above, the treatment of asthma
and COPD using 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 combined with
25 other active substances of formula 1 according to the invention. ' '

The compounds of general formuia 1 may optionally also be combined with other

pharmacologically active substances. These include, in particular, betamimetics,

antiallergic agents, PAF-antagonists, leukotriene-antagonists and corticosteroids and
' 30 combinations of these active substances. '

Examples of betamimetics which may be used in conjunction with the compounds of

formula 1 according to the invention include compounds selected from among

bambuterol, bitolterol, carbuterol, clenbuterol, fenoterol, formoterol, hexoprenaline,
.35 ibuterol, pirbuterol, procaterol, reprotéro!,’ salmeterol, sulphonterol, terbutaline,

‘tulobuterol, 4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyilsulphonyl}ethyl]-

aminolethyl]-2(3H)-benzothiazolone, 1-(2-fluoro-4-hydroxyphenyl)-2-{4-(1-

~ benzimidazolyl)-2-methyl-2-butylaminojethanoi, 1—[3-(4—meihoxybenzyi~a-r_nino)—4-
hydroxyphenyl}-2-[4-(1-benzimidazolyl)-2-methyl-2-butylaminolethanol, 1-[2H-5-




235 ibuterol, pirbuterol, procaterol, reproterol, sal rreterol hont er ol ,
terbutaline, tulobuterol, Ap" 005 -
4- hydroxy-7-[2-{[ 2- ([ 3- (2- phenyl et hoxy; pr opy! ] sul phonyl ) et hyl ] -
am no) et hyl ] - 2(3H) - benzot hi azol one, 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-
benzi m dazol yi ) - 2- net hyl - 2- but yl am no] et hanol ,

1-[ 3- (4- met hoxybenzyl - am no) - 4

hydr oxyphenyl ] - 2-[ 4- (1- benzi m dazol yl ) - 2- met hyl - 2- but yl am no] et hanot ,

&I: 52H— hydrmpﬁs-bxa@wm ZBbayararin-8ythb 34 -1, N@meﬂwmﬁoph&nyll)i'}meﬂ{ﬂ—( 4- N,

im rBW!I

1-[ 2H ?E% oxy %&%%iﬁﬁ%n@gi_?l n- Iq f%g }18-yi]-2~[3 -(4-
met hox ﬁwgh@y}}&mﬂmﬂEppmwlamnﬁlﬁtbw@nb{m- -hydroxy-3-oxo-4H-1,4-
' é [2H %ehidiééﬁiﬁ{— Z$3 Anibd dtyloxyphenyl)-2-meth I—2—propylam|no]ethanol 1-{2H-5-
' 16{];0)( Zépoxy- ol«;%h[ 4-ber?zox%tzn 8’ yY]FH]-?L{‘| ﬁ 24-methox3¥>lheny8 1, B 4 trlazglo’al~yhhan0|
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| y i . t
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1- (4-ak ar:@mie aaolfarﬂmf(rlcﬁih -zyeee-H-ilugsapheayi-Rdfest.hanol
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ounds o I nventi on,
sel ect davemtiom e@ieﬁgdff@mtaamg fengtersl &prgroternd| saimetaspl, 11L3f(31-( 4-

et h0><yﬁ@tﬁéwbe%ﬁw&hwﬁy)wymxmwlﬁz%{ﬂbéﬁzuhﬁaézmwt@zmbmyx 22-nethyl -2 15

b t I
o U R B Rangy AR S Ry gy Sk asp A A penz g aZingB -S-A-NN-
d| rret hdirethytrhiaoyheny)-2endipy-2-ppepdsinia]etbhach dH@H-5-hydroxy-3-oxo-4H-
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1-[2H 5 hydroxy—3—oxo H-1 benzoxazln-8~yl -2~ [3-(4-n-butyloxyphenyl 2~met yi-2-
5- hydr apﬁaﬁ. étHaﬂmAmQPizsmardacy&wkMH i A-bénzotizin 8 GryRILB4- 2- net hyl -

2 o e OES Y riazol3 Yl meti - bulylaminolefhangl gptippally ithe
net hox yorine nf/th)earlraﬁem‘ates dxeit eBantidmarspthdindiagtebenmeryi aowefl msmptionally
t h
oL ool phrmidlodiCly Secplilio doREATEIG salte I hyBRASS. OFfHe>, (1ell
-~ aci d adrgtamigeticgimentiong \@o&ecwp@ﬁeds Bﬁﬂ‘é’ﬁ?rﬁéﬁn’é@aﬂmﬂﬁr@ned above, the

conpou "Uﬂ}ﬁoﬁﬂlymttﬁé @émaaﬂtrew raebpiaeds, thaipehamarhyrs, thdihdiaborsbmiers, has r
rac ezrsra tm? i as optlonaﬁn netir pﬂerrrr?écotloéalé:éllydéc?csétp?abqe acld'S addition salts and

hydrates, are particularly important.

The acid addition salts of the betamimetics selected from among the hydrochloride,
hydrobromide, sulphate, phosphate, fumarate, methanesulphonate and xinafoate are

30 preferred according to the invention. In the case of salmeterol, the salts selected
from among the hydrochloride, sulphate and xinafoate are particularly preferred,
especially the sulphates and xinafoates. Of outstanding importance according to the.
invention are salmeterol x ¥ H‘2804 and salmeterol xinafoate. In the case of
formoterol, the salts selected from among the hydrochioride, sulphate and fumarate

| ;-35 are particularly preferred especially the hydrochloride and fumarate. Of outstandtng
' smportance according to the mvention is formoterol fumarate.

* Within the scope of the present invention, the. term corticosteroids, which may
optionally be used in conjunction with the compounds of formula 1, denotes




25 wel | as optlonally their. pharnacologlcally acceptable acid addition
salts and hydrates, are particularly inportant. The acid Y PO sal ts of
the betam netics sel ected from anong,_the hydrochl ori de, hydrobrom de

sul phate, phosphate, funarate, met hafl sul phonat e and xi nafoate are 30
preferred according to the invention. In the case of salneterol, the salts
sel ected from anong the hydrochl oride, sulphate and xinafoate ére
particularly preferred, especially the sul phates and xi nafoates. O
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used o resen t ent
i nst easalts, stipbobenreatest P‘@%‘%ﬁ"@‘ dgomg&p gt ﬁrno& i %%ga;[/v: '? EI n the
scope gh H%eh%l‘ﬂfs‘iiﬁé[ﬁs iparBitatespidhiates @cﬂunotﬂasaThefcertmseroldssaays or

derlvatlves whi ch, ma forymed fr e steroids. Exa
npl es of possible
sal ts sptienally\2l§q QEéX hﬁ:ﬁﬁﬁ‘e Sﬁlhﬁlﬁ{@tégl ts, sul phobenzoates, phgsphat es,

| sopé cot i nat es acet ates, propionates, di hydr ogen phosphates, palmtates,

pi val A iind #503?% BIE il h{/&’ﬁﬁ}ne b @Fm@dparfiple é@’tﬂﬁéts whish rhayi n t he

“formo

t er m doptionally t@@wcgtrgcowgyprwhn t heecosrﬁggungs OI‘ Po?'nﬁjriz? %egen gyent ion, the
compounds selected from among bromacriptine, cabergolin, alpha-
dihydroergocryptine, lisuride, pergolide, pramipexal, roxindol, ropinirol, talipexol,

20 tergurid and viozan. It is preferable within the scope of the present invention to use,
as combination partners with the compounds of formula 1, dopamine agonists
selected from among pramipexol, talipexol and viozan, pramipexol being of particular
‘importance. Any reference to the abovementioned dopamine -agonists also includes,
‘within the scope of the present invention, a reference to any pharmacologically

25 acceptable acid addition salts and hydrates thereof which may exist. By the
physmloglcally acceptable acid addition salts thereof which may be formed by the
abovementioned dopamine agonists are meant, for examp!e pharmaceutically
acceptable salts selected from among the salts of hydrochloric acid, hydrobromic
acid, sulphuric acid, phosphoric acid, methanesulphonic acid, acetic acid, fumaric

30 acid, succinic acid, lactic acid, citric acid, tartaric acid and- maleic acid.

| Examples of antiallergic agents which may be used according to the inventionas a -
~ combination with the compounds of formula 1 include epinastin, cetirizin, azelastin,
. fexofenadin, levocabastin, loratadine, mizolastin, ketotifen, emedastin, dimetinden,
35 clemastine, bamipin, cexchloropheniramine, pheniramine, doxylamine, "
chiorophenoxamine, dimenhydrinate, diphenhydramine, promethazine, ebastin,
" desloratidine 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 among epinastin, cetirizin, azelastin,
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formula 1 dopam ne agonists selected from anong pram pexol, talipexol and
vi ozan, pram pexol being of particular inportance. Any reference to the
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resen erenc r accepta aci
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physi olandiatiandic agents pisthineiusteis dwiibioi mﬁ(m()paldf $h&e beafm lnMentan,rmy be forned
by the :

O L 1 MRS A 9 51 85 A pRIGERY i

hydrécrﬂﬂﬁ% c acid, hydrobromc acid, sul phuric acid, phosphoric acid,
met hanesul phoni c acid, acetic acid, fumaric 30 acid, succinic acid, lactic

oL U o e LIPS RPN iRt S R Bl O

t he compthuthescasfipdundadidfoimulad acordipigiadhemvardionri zi n, azel astin,

i ot reer o R IRy o R RO D S ron AR Dheni ram ne.

doxyParthigao-31 ﬂibﬁiﬂﬁ@%&’rﬁ[‘ﬂwéﬂ}ﬁhﬂﬂ!ﬁﬁ?Hﬂ%at e, di phenhydr am ne,
pronet m.ma mor@mﬁm 18, 9-ditgairerah ety 8-[anehdrpBbiimRarbdTiyaLean Wlic?d‘lél allergic

coni nAETi Fﬁﬁﬁ%%ﬂé‘o’%ﬁ!ﬂ%ﬂé“ﬁd@é ﬁﬁ?%g%éﬁgrﬁfﬁée?é he. i nventi on are

- sel ected from anong epinastin, cetirizin, azelastin, 4 April 2005 27
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m zol astin, epinastin desl or at | di ne el ng ticul.ar erréd Any

r ef dfefo@ combinatioguie FieRRIds ﬁéaetaawmeénq8é$ Q?H'% M Rrefgreed Pﬁ@'l U’lﬁss Wi thin

the scepegicshd qmmmfdslmmmnedrab@er etf;@mrr@oh@ \rﬂmlvbéthﬁfﬂ%ﬁ@é ogically
accept abl.e Cl d alts ther The, fol | owi ng

v cer. By vaRilients BAlib3 & MRE IR A G TE orha et imiareen e

conpourlde mmlbloatmm af theacwopainds efdotrhuela haeeeiding to the invention with
‘ salmeterol or formoterol is particutarly preferred, whilst the combination with
20 formoterol is most preferred.

- Suitable preparations for administering the compounds of formula 1 inciude tablets,
capsules, suppositories, solutions, etc:
Of particular importance according to the invention (particularly when treatlng
25 asthma or COPD)} is the administration of the compounds according to the invention
by inhalation. The proportion of pharmaceutically active compound or compounds
should be in the range from 0.05 to 90 % by weight; preferably 0:1 to 50 % by weight
of the total composition. Suitable tablets may be obtained, for example, by mixing
the active substance(s) with known excipients, for example inert diluents such as
30 calcium carbonate, calcium phosphate or lactose, disintegrants such as com starch
or alginic acid, binders such as starch or gelatine, lubricants such as magnesium
“stearate or talc and/or agents for delaying release, such as carboxymethyl cellulose, -
cellulose acetate phthalate or polyvinyl acetate. The tablets may also comprlse
several layers.
. .35
Coated tablets may be prepared accordlngly by coating cores produced analogously
to the tablets with substances normally used for tablet coatings, for exampie
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number of layers.




4- (2 chl or ophenyl ) - 9- net hyl - 2- [ 3( 4- nor phol i nyl ) - 3- propanon yI -6H 10
thieno-[3,2-f] [1,2,4]triazol o] 4, 3-a][1, 4] di azepi ne, 4 April 2005

6- ( 2- chl or ophenyl ) - 8, 9- di hydr o- 1fﬁythyl 8-[ (4-nmorphol i nyl) carbonyl ]-4H, 7TH ¢
yclo- penta-[4,5]thieno-[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine. If the
conpounds of formula 1 are used in conjunction with other active
substances, 15 the conbination with steroids or betam netics is
particularly preferred of all the categories of conpounds nentioned above.
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W uygcnanzg'élésabl e tablets nay be obtained, for exanple, by mxing the
tance(s) with known exci pi ents, f or exanpl e inert diluents such

Tas 30 cal cium carbonate, cal cium phosphate or |actose, disintegrants such
as S‘E)Mﬂoﬁsaér@fbrepére&hl@ itk Qs@eﬂlvday lai.gndeitts treuadditisn sf motdhiorggelst i ne,

| ub | |
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angfhggt ffagt&t 1 R 48h ghﬂﬁéﬁleﬂaraé%%%;ﬂé Nghiforiaily %‘P@éﬁn&%oﬁ%rrﬁ migypduced
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di gybeforpviabugeampddieaohirgvdodbttyead rel ease or prevent inconpatibilities
the core may al so consist. of a nunber of |ayers. 4 April 2005 28
Capsules containing one or more active substances or combinations of active.
substances may for example be prepared by mixing the active substances with inert
20 carriers such as lactose or sorbitol and pécking them into gelatine capsules.
Suitable suppositories may be made for example by mixing with carriers prévided for
“this purposé such as neutral fats or polyethyleneglycol or the derivatives thereof.
_ Excipients which may be used include, for example, water, pharmaceutically '
acceptable organic solvents such as paraffins (e.g. petroleum fractions), vegetabie
25 oils (e.g. groundnut or sesame oil), mono- or palyfunctional alcohols (e.g. ethanol or
glycerol), carriers such as e.g. natural mineral powders (e. g. kaolins, clays, talc,
" chalk), synthetic mineral powders (e.g. hlghiy dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose) emulsifiers (e.g. fignin, spent sulphite
fiquors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g.
30 magnesium stearate, talc, stearic acid and sodium lauryl sulphate).

In yet another aspect of the present invention, there is provided a use of a compound of

general formula 1 as defined above as a medicament. -

_ In still another aspect of the present invention, pharmaceutical preparations containing
as active‘ substance one or more compounds of general formula 1 as defined above or
the physiologically acceptable salts thereof, optionally combined with conventional

excipients and/or carriers.




Slnllarly the tabl et coatlng may consist of a nunber or | ayers to achieve
del ayed release, possibly using the excipients mentioned 4#¢Wik28Q5 t he
tablets. Syrups or elixirs containing the active substances or conbi nations
t hereof according to the invention may additionally contain a sweetener
such as saccharine, 5 cycl amate, ¥§¥J or sugar and a flavour enhancer,
e.g. a flavouring such as vanillin orange extract. They may al so

cont ai n suspension adjuvants or thickeners such as sodi um carboxynet hyl

cel lul ose, wetting agents such as, for exanple, condensatlon products of
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d ti i fiers and/ or dispers f water is
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carriers such as |actose or sorbitol and packing theminto gelatine
capsul es. Suitable suppositories may be nmade for exanple by mxing with
carriers provided for this purpose, such as neutral fats or
—pol yet hyl enegl ycol or the derivatives thereof. Excipients which nay be
used include, for exanple, water, pharnaceutically acceptable organic
sol vents such as paraffins (e.g. petroleumfractions), vegetable 25 oils
.(e.g. groundnut or sesane oil), nmono- or polyfunctional alcohols- (e.g.
et hanol or glycerol), carriers such as e.g. natural mneral powders (e.g.
kaolins, clays, talc, chalk), synthetic mneral powders (e.g. highly
dispersed silicic acid and silicates), sugars (e.g. cane sugar, |actose
and glucose), emulsifiers (e.g..lignin, spent sulphite [|iquors,
met hyl cel | ul ose, starch and pol yvi nyl pyrrolidone) and | ubricants (e.g. 30
magnesi um stearate, talc, stearic acid and sodium | auryl sul phate). In yet
anot her aspect of the present invention, there is provided a use of a
conpound of general forrmula 1 as defined above as a nedi canent.

N




Fn still another aspect of the present invention, pharnaceutlcal
preparations- containing as active substance one or nore cdnuiligees of
general formula | as defined above or.,,the physiologically acceptable salts
t hereof, optionally conbined with conggntional exci pients and/or carriers.
‘4 April 2005 28a The preparations are adm nistered by the usual nethods,
preferably by inhalation in the treatnent of asthma or COPD_ For oral

adm nistration the tablets nmay, of course, contain, apart fromthe

abovemaphkeirds a4y b8 combsl WithSarisus haaéursaﬁhéﬂee%oﬁtélbaﬁﬁ?s el cium
car bonat e and gtbca 01um hos hate t,0 et her with various additives such as

st ar ch,2dgftigne F‘f"ﬁﬁ’t‘%ﬁ‘ naenfiqnpd E{ﬂﬂ&tl ne and the |ike. Moreover,

| ubricants such as rragne5| um stearate, sodiumlauryl sul phate and talc nmay

be used aty se of
aqueougr%uspﬁﬁsl ons L[ CESF&R?FC?B@O@QSB{I S'?aa{lrjl'(l:dggtdr?rgatﬁﬁe conbi ned
i t h5valependent an g F@ﬁﬁ&ﬁ@éﬁﬁméﬁfamﬂ and ih@@omﬁlalfﬁdélhﬁ tepated. Wh@f‘exm pi ents
ment i omsa@,@é&@d bmﬁhamaa%@t:o uﬁ@%ﬂfﬁ?ﬁﬁ:l@qcé?é@hﬁﬂadt&@é&ﬁby Rgpntion is

nat ur al reat | ependent on th out e of i on nd t he
Conp! aiSHcty e s e H THaae e rBRoYTE RHBrRLIoh aabhBounds of
f or mul aistdasfiectinalyaatioreithe digaynge ghhe dbsagamayethen bat indbs gsarhmahye, fog

ange. KBS BARLRAG WAL Sthpictefi{bh helBd difEAngh bl fygbove the
pg range ramran
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~ conpoungsm QQSOFU@JO}QABJ fbrte%m;iwemﬂfoﬁphflﬁiﬁ d?s%sgid{% rg)!ﬂﬁﬁétlcﬁﬂses (in the
range from1l to 10 ng, for exanple, although t oes not ‘i mply any
limtation). The exanples of formulations which foI I ow illustrate the
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Examples of pharmaceutical formulations
A) Tablets , per tablet
20 | active substance | 100 mg
lactose 140 mg
corn starch : 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5mg
25 ‘ _
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
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules, the
| 30 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 ' - 80mg

.35 lactose ' 55 mg
corn starch : ‘ 190 mg
microcrystalline céllulose - " : 35 mg
polyvinylpyrrolidone | 15 mg

“sodium-~carboxymethyt starch 7 23 mg



A) Tablets per tablet active substance. 100 ng |actose 140 ng. corn starch
240 ng pol yvinyl pyrrolidone 15 ng magnesium stearate 5 rn?@ﬁﬂ@zﬁﬁﬁThe
finely ground active substance, |actogg and sonme of the corn starch are
-.m xed together. The m xture is screened, then noistened. with a solution
of polyvinyl pyrrolidone in water, kneaded,, wet-granulated and dried. The
granul es, the 30 renmaining corn starch and the magnesium stearate are
screened and m xed together. The mixture is conpressed to produce tablets
of suit ablreagtieanematshraicze. B) Tabl ets per tahiget active substance 80 ny
35 lactose 55 ng corn starch 190 ny microcrystalline cellul ose 35 ng

pol yvi nyl pyrrol i done 15 ng sodi um car boxyrettyt starch 23 ng 4 April 2005
30 magnesi um stearate 2 ng 400 ng The fine#§0 ground active substance, sone
of the yrrogr&md é&%%sta’f’lcg‘ %m@rafsﬁ@hbmaﬁﬂ ldthose and

done are m e mxture Is 'screened and

pol yvi n
wor kéd n%/w?%f!?ﬁ@“'% ﬁ&l'ﬁpﬁ% aeé rﬂ‘?' i?wpflﬁlﬁae\ﬁé? Srixedtagethera the BHKUER & whi ch
is dri e&m@&m@mﬂcﬁd witle tmmmmnm@rdmmsmthxahdsmém foneh 4 zﬁmgﬁ,eSI um
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stearate are added and mixed in and the mixture is compressed to form tablets of a

suitable size.
10
C) Ampoule solution
active substance 50 mg
sodium chioride 50 mg
15 water for inj. 5ml

The active substance is dissolved in water at its own pH or optionally at pH 5.5t0 6.5
and sodium chloride is added to make it isotonic. The solution obtained is filtered
free from pyrogens and the filtrate is transferred under aseptic conditions into -

20 ampoules which are then sterilised and sealed by fusion. The ampoules contain 5
mg, 25 mg and 50 mg of active substance.

Dy Metering aerosol -
. 25 _ Active substance _ 0.005
o Sorbitan trioleate 0.1

Monofluorotrichloromethane and ,
" difluorodichloromethane 2:3 ad 100

30 The suspension is transferred into a conventional aerosol container with a métering
_ valve. Preferably, 50 pl of suspension are delivered per spray. The active substance
" may also be metered in higher doses if desired (e.g. 0.02 % by weight).

E) ' ~ Solutions (in mg/100mi)
.35 | |
Active substance: | 333.3mg -
Formoteroi fumarate : 333.3mg
Benzalkonium chloride 10.0mg

EDTA | 50.0 mg




15 O Arrpbul e solution active substance 50 ng sodi um chl ori de_ 50 ng water

for inj. 5 m The active substance is dissolved in water att/Mr§28¢%h pH or
optionally at pH 5.5.to 6.5 and sodi #l’l‘n chlori.de is added to nmake it :
isotonic. The solution obtained is fil'tered free from pyrogens and the .
filtrate is transferred. under aseptic conditions into .20 anpoul es which
are then sterilised and seal ed by fusion. The anpoules contain 5 ng, 25 ny
and 50 ng of active substance. Metering aerosol 25 Active substance 0. 005
Sorbitan trioleate Qg (1ipnof |l uorotrichl orongd pRegand

di fl uorodi.chl oronethane 2 : 3 ad 100 30 The suspension is transferred into
a conventional aerosol container with a netering valve. Preferably, 50 pl
of suspdissontian majehe prapsded i thspusiyal Mdmnearct i ve substance nmay al so be
metered in higher doses if desired (e.g. 0.02 % by weight). 35 E)Sol utions
(in ng/100m ) Active substance333.3 ng Fornoterol funarate333.3 ng

Benzél kdni um chl or i dovslan fainbalghion 0 ny. 4 April 2005 31 HCl (1n) ad pH
3.4 This sol ution nmagiResisapaeed in the USL@hgmanner. 5 F) Powder for

i nhal ati on Acti ve Si‘—lcb)?r;[]o_ré?cﬁ fgnpagate 6 ug
Lactose monohydrate ad 25 mg

10 The powder for inhalation is produced in the usual way by mixing the individual
ingredients together. |

G) Powder for inhalation
_ Active substance . 10 ug
15 Lactose monohydrate | ad 5 mg

The powder for inhalation is produced in the usual Way_ by mixing the individual
ingredients together.

20




Fornmoterol funmarate 6 Iag Lact ose rmnohydrate ad 25 ng lo. The povvder for
i nhal ation is produced in the usual way by mixing the indi #ARiKPO05

|ngred| ents together. G Powder for inhalation 15 Active substance 10 pg
Lact ose nonohydrate ad 5 ng The powder for inhalation is produced in the

‘usual way by nmixing the individual ingredients together. 20 4 April 2005 7

32 Patent Claims 1) Conpounds of géderal forrmula 1 N wherein A denotes a
doubl e- bonded group selected fromanong C=C and H X I H X- denotes an anion
with a single negative charge preferably selected from anong chloride,
brom de, nethyl sul phate, 4-tol pepestbpRiate and net hanesul phonate; Rl and
R2 which nmay be identical or different denote a group selected from annng
met hyl ; ethyl, n-propyl and iso-propyl, which nay optionally be
subst|tdbé@mhyRMMdmﬁgynemﬂﬁMUunane R3, R4; R5 and R6, which may be

i dentical or different, denote hydrogen, nethyl et hyl , met hyl oxy;

et hyl oxy, hydroxy, quorlne ghl ori ne, bronine, GN, C173 or NO2; denotes
met hyl , ethyl, nethylonji\\ H?ony, -CH2-F, -CH2-CH2-F, -OCH2-F, -0-CH2

CF3: . P&H2-

CH2-F, -CH2-OH, - CH2- CH2- Ol
T Rﬁ

wherein : ‘
{\ - denotes a double-bonded group selected from among
. \C—C / | .
—_ ‘. ) al'_ld " R -
H H - | H: ;O; :iH
X- 7' denotes an anion witﬁ a single negative charge preferably selected from

among chloride, bromide, methylsulphate, 4-t0|uenesu!phonate
: and methanesulphonate;

R1and R2 ‘which may be identical or different denote a group selected from
among methyl, ethyl, n-propyl and iso-prapyl, which may
optionally be substttuted by hydroxy or flucrine;

_ R3 R4, RS and RS, which'may be identical or different, denote hydrogen
rmethyl, ethyl methyloxy, ethyloxy, hydroxy, ﬂuonne chlor;ne
bromine, CN, CFzor NO»;

_'R7 - denotes: methyi ethyl, methyloxy, ethyloxy, -CH»-F, -CHz—CHz—-F
~0-CHa-F; ~Q-:CHz-CHx-F, -CHp-OH, -CH,-CH,-OH, GFa,, —CHz—
OMe, —CHg-CHz-OMe -CH>-OFEt, *CHz—CHz-OEt —O-COMe -O-

: . COEt -0-COCF, ¢O-COCF3, fiuorme chlorlne or bromlne
: opttonaliy in the form of the individual optical isomers, mixturés of the
individual enanhomers or racemates thereof '

—

‘ _2) Compounds of general formuia 1, accordlng to claim'1,
wherein ‘ .
A - denotes a double-bonded group selected from among



Owve, -CH2-GH2 Owe, -CH,-CEt, -CH2-CH2-0Et, -0-COWe, -0 CCEt, =0 COCF3,
_0-OOCF3, fluorine, chlorine or bromine, optionally in théARSHRO®? the

i ndi vidual optical isoners, mxtures of the individual enantiomers or
racemat es thereof. 2) Conmpounds of general formula I, according to claiml,
wherein A denotes a doubl e-bonded g‘gﬁup selected fromanong 4 April 2005 _
/ HHand 33 Hp -H X - denotes an lon with a single negative charge

sel ected from anong chloride, brom de and net hanesul phonate; Rl and R2

whi ch may be identical or different de ote group selected from nethyl
and et hyl, which may op\ onal |y be subs ed by hydroxy or fluorine; O,
R4, R5 and R6, which nayHB” i denandal ferent denot e hydr ogen, '
nmet hyl ; et hyl, nmethyl oxy, ethyl oxy, h?ﬁr@ky, fluorine, chlorine. or

br om"ne'; R7 denot | o oxy, CF3 or fluorine,
opt i onalt y int he or mts?)%ﬂ "f‘ﬂ@mﬁ{ﬁ\% EGY %?)%/qv@aﬁth %%ﬁ%'ﬁgtednff%‘ur es of the
i ndi vi dual enant i 8rNE Srlonide; dremisis arbmetiian@)lBomatynds of gener al
f or mul a i, a4 REY dww:ﬁm e Bbnfidtl and
denot es a doubl e-bo a%{ HE WF‘! ectpglfﬂe %rﬁ%g%%\g%ﬁ%nétee%e/dom R1 and
R2 whi ch may be i Y@f{! Fhylwhichy may oplinarlly ke gulaﬁiwte@utydnmf»ky om
s ' or fluorine;

R3, R4, RO and R6, which may be identical or different,-denote hydrogen,

methyl, ethyl, methyloxy, ethyloxy, hydroxy, ﬂuorine,-chlorine or
_ bromine;

R/ denotes methyl, ethyl, methyloxy, ethyloxy, CF3 or ﬂuorlne

optionally in the form.of the individual optical isomers, mixtures of the

: indiyidua[ enantiomers or racemates thereof.

:3)‘ Compounds of general formula 1, according to one of claims 1 or 2,

wherein .
A denotes a double-bonded group selected from among
B wa NA
5 . and .
| H H H o H :
X- denotes bromlde

R1 and R2 which may be identical or dlfferent denote a group selected from'
methyl and ethyl;
R3 R4, R5 and R6, which may be identical or different, denote hydmgen
_ methyl, methyloxy, chlorine or fluorine;
5 R7 denotes. methy! or fluorine, .
~ optionally in the form of the individual optical isomers, mixtures of the
- individual enantiomers or racemates -thereof.‘ '

;4) Compounds of general formula 1, according to one of claims 1 to 3,

" wherein :
‘A . denotesa double—bonded group selected from among
- and : ; ~ :
AL R A
X" denotes bromide;

: "'R'l and R2  which may be ldentlcal or dlfferent denote methyl or ethyl;




nmet hyl and ethyl; R3, R4, R5 and R6, which may be identical or different,
denote hydrogen, nethyl, nethyloxy, chlorine or fluorine; 4PH2A6% es.

met hyl or fluorine, optionally in the formof the individual optical
i somers, mxtures of the individual enantioners or racemates thereof. 4)
Conpounds of general formula 1, according to one of clains 1 to 3, wherein
A/ H H and denotes a doubl e- bond¥t group sel ected from anong X denotes
brom de; R1L and R2 which may be identical or different denote nethyl or

ethyl; 43Apy |,52005,.84 R4, RS .and R6, which nmay be identical or
di ffereét ?ﬂdek{ot%’cﬁﬁdrwgg@ BRY b?l'ﬂ%f{'}f%?fﬁe%mo%{ot%\wﬁwgworﬂ uori ne,
opt i onafldigriney t he form of the individual optical isoners, mxtures of the

i ndi vi dgd@l enanti Qgﬁéésglﬁethwrmbﬁﬁet hereof. 5) Use of a compound of
|

general formula 1 according to one of claims 1 to 4 as a nedicanment. 6)
‘Use of eptanalydmtheforgeefdha individyal epticabisemars.mgiduesobtisf clains 1 to 4
for pr eipdividigal @narbdomerest racematdetHer &gt ment of asthma, COPD, vagally
“induced sinus bradycardia,, heart rhythmdisorders, spasns in the :
gastrointestinal tract, spasns in the urinary tract. and nmenstrual

di sor deb)sUsd pf Bsmmpoundoafgenenal faimgearkeacdorfiingrtuloaebf atamsdi fg4to claim 6
for prepagi icABm&Rgi canent for the treatnent of asthma or COPD. 8) :
Phar maceuti cal preparations containing as active substance one or nore
conmpounds of general fornmula 1 according to one of clains 1 to 4 or the

. '6) Use of a compound of general formula 4 according to one of claims 1 to 4
for preparing a medicament for the treatment of asthma, COPD, vagally
induced sinus bradycardia, heart thythm disorders, spasms in the |

_ gastrointestinal tract, spasms in the arinary: tract and menstrual disorders.

7) Use of a compound of general formula 1 according to claim 6 for preparing o
a medicament for the treatment of asthma or COPD.

8) Pharmaceutical preparations containing as active substance one or more
~ compounds of general formula 1 according to one of claims 1 to 4 or the
. physiologically acceptable sa[ts_-‘thereof, optionally combined with
conventional excipients and/or camiers. o

9) Pharmaceutical preparations according to claim 8, characterised in that
. they contain, in addition to one or more of the compounds of formula 1, at
" least one further active substance which is selected from arﬁong.the
betamimetics, antiallergic agents, PAF-antagonists, leukotriene-antagonists
and steroids. ‘ ' |

R

- 10) Pocess for preparing a.compound of general formula 1

1 .
Rz\\;i/R X -




physi ol ogi cal |l y acceptable salts ther eo_f opt| onal ly conmbined with
conventional excipients and/or carriers. 9) Pharnmaceuti cal 4@@@39@@ ons
according to claim8, characterised in that they contain, in addition to
one or nore of the conpounds of forrmula 1, at | east one,further active
substance which is selected fromanong the betamnetics, antiallergic
agents, PAF-antagonists, |eukotri enetAnt agoni sts and steroids. 10) Process
for preparing a corrpound of general formula 1 R+ Rl N X4 April 2005 35

wherein A, X - and the.groups and R7 may have the
meani ngé""@@'@r&ﬂﬁ @F‘Ql“ﬁ%QEO‘{%ﬂR} 22 RgcRéngeEEaﬁldtRGEmawhave thest step a
cogpggnmeﬁnumgmh ifh kb a 3 4, Rh&’rao%ens%ﬁﬁftﬁétrlln:a'ms%@g% 53 54 Rﬁl R6
an n iven in. clains 0 4 an enotes chlorine
or a Clg-géfggpaﬁf&??,g‘eﬂ rpgfi%t—ed with a conpound of fornula 2 R NH A OH
2 wherein A and RL may have the neanings given in clains 1 to 4, to obtain
a conpound of fornula 4 wherein R ,the groups R1, R3, R4, R5, R6 and RY
may have the neanings given in claifice 1 to 4, and this is then quaternised

by reacting with a corrpoRd 27 Aher & Rptand X may have the neani ngs
glven in clalms

s - 3
. wherein the groups R3, R4, RS, R6 and R7 may have the meanings given in
c!alms 1 to 4 and R denotes chlorlne ora C1-C4—alkyloxy is reacted with a

compound of formula 2

A OHg

' wherem A and R1 may have the meanings given in clalms 1to 4 o obtain a
compound of formula 4

wherein A and the groups R1, R3, R4, RS, R6 and R7 may have the
meanmgs given in claims 1 to 4, and this i is then quatermsed by reacting with
-a compound R2:X, whereln R2 and X may have the meanings given in claims
1 to 4 to obtain a compound of formula 1.



1to 4 to obtain a conpound of forrmula 1.. 4 April'2005 36 Abstract The

present invention relates to new anticholinergics of gener#fAApER2R0ba 1 Rz~+
NR 15 wherein A, X - and the groupssgl,_RQ, R3, R4, R5 , R6 and R7 may
have the neanings given in the clains and in the specification, processes
for preparing them and their use as pharnaceutical conpositions.

Abstract

-The present invention relates to new anticholinergics of general formula 1_

1
2 +/R L -
R\N X

1
5 wherein A, X - and the groups R1, R2, R3, R4, RS R6 and R7 may have the

~ meanings given in the claims and in the specification, processes for preparing them

and their use as pharmaceutical compositions. '




