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
y desirable to prepare a 30
her gpeutically by .

s€ of a drug once a day has

phar maceuti'cal conposition whjigh
.admnistration once a day (s
t he advantage that the

wherein A, X - and the groups R1, R2, R3, R4, R5 RS 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



4 April 2005 2 patient can becone accustoned rel atively quick

regularly taking the drug at certain tinmes of the day. I'n4 dﬂﬂ%?OQ% be used
as a nedi canent taken once a day, the actlve substance to be 5 given mnust
nmeet particular requirements. First ofZ2all, the onset of the desired
activity should take place relatively qU|ckIy after adm nistration of the
drug and ideally should have as constant an effect as possible over a
subsequent fairly long period of time. On the other hand, the duration of

t t d of about
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pr epar LErGN t!'f"eﬁ erth‘@dﬁl&ir adm ni stration once a day, which contains the

active substance in therapeutically beneficial doses, can be deliberately
controlled, It .has Q;en fougd that the benzilic acid esters of scopine,
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further ai mof the i nvention 25 is to provide corrpounds whose durathn of
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administration 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 adm |n|stration
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 ' '



"H2 H2 H H Detail ed Description of the Invention Surprisingly, it has been
found that the above objectives are achi eved by neans of d’%’ﬂ%@ﬂ of
general formula 1 wherein the group R7,does not denote hydroxy. 5
Accordingly the present invention rel ates to conpounds of general fornula 1
R\+ RlL N wherein A 10 X- denotes an anion wth' a single 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 identical or

di fferent, denote hydrogegeta"ga-[gs{;ﬁ Ko of ety fg}l,kw oxy, hydroxy, CF3,
N, Noz.or hal o al oo 1 meg@n—c% Kyl , Cl- C4-al kyl oxy,
Cl- C4- aPR{PFigihg %‘b@‘ﬁe" frUnsibat the arephiorives ar@laabae\adl@y meandef CF3,

* Cl- C4- atdmypeureds lgdbieral foymalky1 wher&i®e Glow Wldoes%cﬁ?Q QW&{%’% hal ogen,
-0 COCF3 or halogen, while GC - 20 if A denotes H2 H2 denot e

met hyl and R3, R4, R5 and R6 denote hydrogen, R7 cannot aI so be hydrogen.
3 X éerﬁ@mdlagh’dbﬁlmebmtdede@mmlaies éx tem pbunds affgogebfatmiygs 1l 2005
Preferred conpounds of gengral [f{brrml a 1 are those wherein A

\

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




HZ HZH.-HFi OHGCC CC and denotes a doubl e-bonded group selected from
anong 5 X- denotes an anion with a single negative charge SARIELEBO f r om
anong chloride, brom de, nethylsul ghate, 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 may optionally be 10 substituted by hydroxy or fluorine,
preferably unsubstituted nethyl; R3, R4, R5 and R6, which may be identi cal
or dpfdierentontitneide diydhegdiormiahlyare thesbyl , net hyl oxy, ethyl oxy,
hydroFgf-fIUOrine, chlorine, bromne, CN, CF3 or NO2;, R7 denotes hydrogen
met W' hyl, nmethyl oxy, ethyloxy, -CH2-F, -CH2 15 CH2-F, -O-CH2 F,

- O CA2- CH2- F, demigte i, douti-bonded grams selecled frommmoay,  CHZOVe CHZOEt

- CHZCHZOEt, - 0- GOMe, »0- COEt \ - O/COCF3, " - O 3¢ fluorine, chlorine or
brom ne. 1n one gspgét of thecpeesent inventi there js provided,
conpound of generﬁgliornula 1+k ther efR%A dghot.es’iq . doubl e_bonded group
sel ected from anong N H and U.H denotes an ani6h with a si ngl e negative

walﬂe pref ler ﬁﬁn@t@@bﬁ%@@h fzv?]tﬁr-a si&?@r’:@egdﬂi\@rtﬂ@ge bertatefromeirhyhg gl %a&lﬁ, .
4-t ol uenesul phonat ¢ and.met hanesu naj e; Apri a Rl an iC
may be identi ¢RI (fe’&r?‘ﬁqé‘?%H?%é’%b‘f@‘ageg{}gﬂﬂérs}%é#%%qg?"8@1 anong net hyl ,
et hyl, n- propyhetiruessiphonals; lprefenalalil bregideapt i onal |y be substituted by
hydr @1y, fRr2 | %abﬂ%%yrRée inticBP 0P Aot MEHAD N B¥up Selcdtsd frs@l O
di fferent, denote h ogen . . .
_ 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; |




met hyl , ethyl, methyloxy; ethyloxy, hydroxy, fluorine, chlorine, bromne,
CN CF3 or NO2; , denotes methyl, ethyl, methyloxy, ethyl oxy ARERAS0FE
-CH2-CH2-F, -OCH2-F, -Q CH2-CH2-F, -CH2-OH, -CH2-CH2-COH, CF3,.-CH2- Owe,
- CH2=CH2=0Me, - CH2- CEt, -CH2-CH2-Ogt, -0-COwe, -0- COEt, =0- COCF3,

-0 COCF3, fluorine, chlorine or bromne, optionally in the formof the

I ndi vi dual optical isonmers, mxtures of the individual enantioners or
racenates thereof. Particularly preferred are conpounds of general fornula
it 291 whare? n whideRelyase dedtet oe diffendetidaiote p grelipsbtebiéd Gonamong H2 H2 H
n H/ \ C G C H=H and

~ selected from d‘ﬂ% @my&rﬁqﬁﬂo}'ﬁ%@] ?‘Q’I ,8% pﬁ‘%é)ﬂéﬁ%@hﬂﬁ%ﬁngfgat ip\rlgfgrlg[ﬂg;

bromi de; 25 R1 ca:manﬁm/ bevaulestituha ﬂﬁhﬁdﬂ@m pelgore; di f ferent denote a group
sel ecl-t{ngargméFﬁtlﬁglw él‘?ﬂ}az}ﬂ}%idenﬁ@élcd? dTPéreHPtde‘?nBﬁé hYer@%ﬁUbSt ituted by

hydr oxy' or* Tl uorin€, = pre y unsubstituted R4, R5 and RG,
whi ch- may be |dﬁﬂ'ﬁ\i&f&§m)&rm@wp§¥eﬂf’y %&H&Y‘ﬁoﬁ%cﬂ@@@ﬁ SHBfRe1 | e tbyl,

met hyl oxy, et hydr@xine, Mrm@r Mdsorine, chlori ne or brom ne; 30 R7. denot es
hydr o nmet hy t-h on eth XY r| e. 4 April
2005 @gPr eferr n(ggeed\égﬁygeegt?)}f yéﬁ' 1" rk ‘1){ E‘é:org ﬁg t'0 the invention
are those wher-€-6HAFC-O- (CJ=I£CH2I-H: HCHI e H, 2C|zlzﬂ?d1hze@éis Gi-debblbe- bonded group

"sel ected from m@g@xcmrmge%ﬁ; @Etd%HTCHz—OEi ~0~COMe -O-

COEt -Q-COCF;, -O-COCFs;, fluorine, chiorine or brornlne
: optlonally in the form of the individual optical isomers, mixturés of the
lndmdual 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.




R1 and R2 which may be identical or different denote a groyp g§§£ed from
nmethyl and ethyl, preferably nethyl; R3, R4, R5 and R, V\/m

identical or different, denote hydrogen, nethyl, nethyloxy, chlorine or -
fluorine; 1o R7 denotes hydrogen, nmethyl or fl uorine. Of particul ar

| nportance according to the invention are conpounds of general fornmula 1,
wherein A denotes a doubl e-bonded group selected fromanong =H and u H H
15 20 X - denotes bromde; Rl and R2 which may be identical or different
denot e Rrefemgd cempotipds opgeienblormulartpegdrdirto th invehitiandir@dhosehi ch may be
I dent i qﬁ{erg{n different, denote hydrogen or fluorine, preferably hydrogen;
R7 denotes hydrogen, rret hyl or fluorine, preferably nmethyl or fluorine,

nmost plpeferabl y ﬁ@f‘ﬁgﬁlsa‘F'ﬁ'ébliequ(ﬂfoﬂ@ls&!%eq6°'¥‘ki¥"€'@ﬁrpounds of formula 1
optionally in the form gf the X5 |r}d|V| dual ontic i somers, m xtures of
the individual enaniQ-e@ers or ragenqatt gndther : I n the. 'corrpounds of
general formula 1 thg Hroups R3,HR4] R5™and Rg, yded that they do not
denote hydrogen, may each be in the ortho nmet a para position 30

rel asi We"to the ldendtasdrpivede;- G R7" group. Provided that none of the -

. groups 2 : i nked
in the R?z? a(li{?)%m taﬁﬁ 6&?(4]6\?3)%?8%%3?%%&%% 'e%r%%%@ {ﬁ?SE{e?ftéH ﬁ%ﬁ‘;ﬁ%@h

net a- posi ti on, need s RiekeEPly methie met a- position. If one of the groups
R3 and ¥4 RhRDaadHO, tvhﬂcmrrmm Rien@iogl orRfifislen derotty I @egen, mbehyet her
group in each casetbﬂ rabl%/ #II nked in the. meta 35 orf para-position,
nost prefer.ably L¥SH % f none of the groups R3, R4,

10 RY denotes hydrogen methyl or fluorine.

r

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/‘ nd }\—74
— and - ;
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,



4 April 2005 6 R5 and R6 denotes hydrogen, according to the jnvention the
conpounds of general formula 1 wherein the groups R3, R4, 4RPrhABOR6 have
the same neaning are particularly prgferred. 5 OfF particular inportance
according to the invention are the conpounds of general formula 1 wherein
the ester-substituent on the nitrogen-bicyclic group is in the a-
configuration. These conpounds correspond to general fornmula 1l=a X 1-a 10

-~ According to the invention, the follow ng conpounds are of particul ar

iz”gog.t a?‘ih @hfi RG-H;éiﬁtﬁéﬁﬂbarrat@ﬁdli, RbesTHIng tonhe irleditioR the boaTpcifids-of srRpRId1e
, 2- 0l en opl onat.e- ne , ne - .
211 nonamBtisPl RRLGAS Ik LB HE RERS aRGHP ffie the same meaning are

t r opengisti¢uiady preterzedli phenyl acet at e- net hobr om de; Unl ess ot herw se st at ed,
t he al kyl groups are straight-chained or branched. alkyl groups having 1
to 4.carbon atons. The followng are nentioned by way of exanple: nethyl,
et hy5, @k Rajirulsr inpRrRANCce accepiag ¢ fissnyaationarediie foreprungs ofgenergl prop” or

Bu ar e fofRdlal PwHenmt thd bstegsabstRusmitdivihe rélrbyén-bRiveRy gratip Buhthe olUnl ess
ot herw se _stated, -the definitions an I pclude all the possible

r.opyl d but yl
T somer iYL e GrieR FouReBlie s Sinde ot tEhor o, pr opy!
i ncl udes n-propyl and iso- propyl, butyl includes iso-butyl, sec.butyl.and
tert.-butyl, etc. 25 Unless oghegy@@e stated, the al kyl ene groups are
~ branched and unbranched doublfe= nded alyyl bridges having 1 to 4 carbon
atons. The follow.ng are nentionep\ by way of exanple: nethyl ene, ethylene,
propyl ene orbutyl ene. Unl ess ot hef stated, the al kyl ene-hal ogen groups
are branched and unbranched 30 d ded al kyl bridges having 1 to 4
carbon atons which are nono-, di-“or 4|April 2005 7 trisubstituted,
-preferably nonosubstituted, by aﬂhalog n. Accordingly, unless otherw se
stated, the al kyl ene-COH groups ar Rched and unbranched doubl e-

.. 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




|

bonded al kyl bridges having. 1 to 4 carbon atons V\:hl ch are gono- di -

trisubstituted, preferably nonosubstituted, by a hydroxy_

ot herw se stated t he term al kyl oxy7groups denotes branched and unbranched
al kyl groups having 1 to 4 carbon atonms which are |inked via an oxygen
atom Exanples of these include: nethyloxy, ethyloxy, propyloxy or

butyl oxy. The abbreviations MO, EtO, PropO or BuO are used in sone
cases to denote the i o groups nethyl oxy, ethyloxy, propyloxy or butyl oxy.
Unl esubttitated, ;a)eefetmlxed}ondmbsﬂtﬂmd]iuy @ halqueop Wcoandiagld, (teys oxy incl ude

~all g mgestz?@gnmé §1k¥:8hg‘50|q rblifs SF@Hnghdh%F M&ﬁ%ﬁgcp'&amb for - exanpl e,

" prop oxy I'nc

SO- propy oXy I'Rel udes
i so- @é@%ﬂ%"&@(? tg r@pp atpmsyiygly ; ar%mpnq ndiséhl‘re cases, W thin
t he ﬁ%&@@ht@fed peefBr R8¢ RloriddveBlitulst, Byhe ni@fgxyal koxy is used i nstead of the

.term 15 al kyl oxy. Accordingly, the ternms nethoxy, ethoxy, propoxy or butoxy

al so be wused to denote the groups nethyl oxy, ethyloxy, propyloxy or

-but yUoless dthersssestiatedyitbe tatnatlgloxyrmotups neabled imaechéd\Anoixy gr oups denot es

O anGiSianeAty awg%@ﬁ@e%ﬂww 4RORASH o 'WH?Q% Qﬂs?ﬁ?;t@d’ [B%rl okheh carbon

atons wh substitute

monodigFst Exameles afithase nalydesyethyisuy, ebwlaeys pmw@w @rebtstvéwd Thehe term
-0 CEbelitiofls M- @mtremdmaﬂcmﬁd é@usé@bf@tﬂﬁ@%@sébk&'deﬁb@lm having 1

t gl kyl
L e A TRy Sl BBl B U iR syphi By 10n0rRs
- O Gixfalityris prappigen apddugyhy indudre all pdesibieosdmanictthans arithevgroupshia  gr oup

nd th 't
| nvelen dee"n'%ot o forpepeaninl8 SRp5IcAY SnoilBpO AitoBioly 13w aARpRY, ! 07 Prg®C"
ot hPulyixy inglyudns ise-bitrony.crceutyloxyanst terePuii®y . IBi¢ o e Beme casgSThe group
CO dgitkihaRe 3c6ps bPME p@s@npmvbnn@m theénﬁsmﬁ@ iolistl mﬂéga efithd ﬂa\mnt i on,

L S B B, RRSERRe RN R AE on RIS P gb e ol @ !

used to denote the groups methyloxy, ethyloxy, propyloxy or butyloxy

Unless otherwise stated, the terrh 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 | | |




wherein AL X - and the groups Rl, R2, R3, R4, R5, R6 and R7 may have the
meani ngs as defi ned above, characterised in that in a firsf‘%@ﬂﬁog5conpound
of general forrmula 3 R RV 3 Wierein the groups R3, R4; R5, R6 and R7 may
have the neanings given in clains 1 to 4 and R denotes chlorine or a
Cl-C4-al kyl oxy, is reacted with a conpeund of fornmula 2 A OH 2 wherein A
and R nmay have the neani ngs as defined above, to obtain a conpound of
formula 4 _ 4 April 2005 7b wherein A and the groups Rl, R3, R4, R5, R6 and
R7 may have the npaniqgs given inclains | to 4, and this is then :
quat er ni sed by rdﬁc&ﬁ&iq wi t hya conpound ‘R2-X, wherein R2 and X may have
the nmeani ngs as defin above to obtain a conmpound of fornmula 1. The ,
conmpounds according t invention may partly be prepared, as illustrated
bel ow, anal ogously to dyfies which are already known fromthe prior art
(Diagram 1). The carb@xylic>xacid derivatives of fornula 3 are known in the
art or may 35 be obt 4} ned usi'..4a’ hods of synthesis known in the art. If
only suitably substituted _carbexylic acids are known in the art, the

: ajxfted directly fromthem by acid-

e corresponding al cohols. or by .
: haf ggenation reagents. 4 April 2005 8
RONHOHAQO R 4 ‘ . . ' :

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
claims 1 to 4 and R denotes chlorine or a C1,-C4-alkyloxyr, is reacted with a

compound of formula 2
. 1

/R .
N
HH o
_ A OH o5
wherein A and R" may have the meanings as deﬁ-r;ed above, to obtain a compound of
formula 4

1

. R _
N .

oy
Pl
TS




24 R XR+Rl - Nx | Diagram1l: Starting fromthe corrpougds '?f formula 2
the esters of general fornula 4 may be 5 obtained by reac i/?'F(j" 2
carboxylic acid derivatives of fornula 3 wherein R may denote chlorine or
a Cl-C4-al kyl oxy group, for exanple. Wien R denotes Cl-C4- al kyloxy this
reaction may be. carried out, for exdhple, in a sodiumnelt at el evated
tenperature, preferably at about 50-150C, nost preferably at about 90-100C
at low pressure, preferably bel ow 500nbar, nost preferably bel ow 75nbar.
Alternatively, 1o instead of the derivatives 3 wherein R denotes .
C1- GerekyAauy thetgroagps RAsBSpB* RS, &8 ahd Wfanageavéhequal s A) may be
use ; Of A [ be gonverted into the
tar g'é? lﬁi@gg (')un Fs‘q%?!&fgoiﬁfu%@ §/§irgg§%'ﬁﬁ1l%k‘%}ﬁge%8@ﬁ@§qwrk wherein R2
andX cespotsd BA XawhbeireRhiref X heaydeiveesimedhings 8Y BLARY sbove tERutdRY @l so be
car%igéglgg%?gﬂ%}nq@gqsl y to the exanples of synthesis disclosed in WO

. ter ;

.92/ nattvely to the procedure illustrated in Diagram 1 for
synt hesi sing the conpounds of fornula 4, the derivatives 4.in which the

ni t ridgecompoycds acgrding th$ha irkRnE6ARhAE paaly W@f)}eb%r%Yasbfﬂu .%t%idned by
OXi qjaetlbxﬂ,n 538@%%5%9&# o@ﬁeaf r(:Jcor’ri_;r])ioEnds a?; fg(rngu af_ 4 ereln the
ni trogen-Breyel e’ gr B ures Whisg e Rligady snowin icomdhe peiogse  as f ol | ows,
accdPigrgm b). The danvenic anid derSativos of fékmuih & s knBwiERahe Sart QTQ# , Is
o : i.C Y . f ly.in. | t ected
e e etnelrioR i b S PR Rk R 5 84 by PubaiasyBiled
di mERRYPRYYF REIASAES Kgpundn diw artdiheecopbundsof femutma mapalsdisated to a
t enpBtAhEd @ir@t:n)aﬁ@wthéﬁrt%PQeid%%sée?-%Yang%cf Qe @%ﬂ@%@é‘b' e oxidising

agent is ad(?edé?cgﬂ] he mxture I1s stirre ~const ature for 2 to
g8 FOUPSPORIRg O@S%fte)bh%’?gﬁeaﬁ@n withdhgcemesperdingindilegenatimpent i s
vanaelagentpent oxi de m xed with H202, nost preferably H202-urea conpl ex
conmbi ned with vanadium 4 April 2005 ‘



9 pent OXIde The m xture is worked up in the usual way. The products nmay be
purified by crystallisation or chromatography, dependi ng Grf R gPes
crystallisation tendencies. Alternati8ely, the conpounds of formula 4
wherein R7 denotes hal ogen may al so be 5 obtained by the nmethod shown in
Diagram 2. Rl 5 (with R7 Hal ogen) Diagram 2: For this, the benzilic acid
esters of fornmula 5 [verb m ssing (are converted?)], using 1o suitable
hal ogenating reagents, into the conpounds 4 wherein R7 denotes hal ogen.
The reaction of helggenation to be carried out according to Diagram2 is
~already sufficien wel | known in the art. The benzilic acid esters of
formula 5 may be obtgfngg in accordance with or 15 anal ogously to net hods
known in the art (geele{g. WO 92/16528). As shown in Diagram1, the

i nternedi,at e product§ ofogeneral formula 4 are og crﬁm al inportance.
aspe tR t he pr esent mvBrrH;pn rel ates to the

| at es of F'ga pfl ad RN 20 - V\/nerelq__ A CQGC=C H2 H2 H H denotes
nded groupr'sel ecte m am)ng ﬁprll 9, Rl denotes
yNeihi eh—ray—epti o 2] subeH—t—u{—eda-by hydr y hal ogen; -

0
R3, RAA RS atl R6, which mayAbe i de? or diffefent, ({3: hydr ogen,
Cl-C4- al kyl, C1 -C4-alkyl oxy hyg

2 4 —

- Diagram 1%:
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



5 R7 denotes hydrogen, Cl-C4-alkyl, Cl-C4-alkyloxy, Cl-C4- al kyl ene-

hal ogen, hal ogen- Cl-C4-al kyl oxy, Cl-C4-al kyl ene-OH, CF3, A fril 2905

al kyl ene- C1-C4-al kyl oxy, -0-COCl-C4-8&l kyl, -0-0001-C4-al kyl - halogen

-0- 000F3 or hal ogen, while 10 if A denotes Rl denotes nethyl and R3, R4, R5
"and R6 denote hydrogen, R7 cannot be n-propyl. 15 Preferred are conpounds
of general fornula 1 wherein A denotes a doubl e-bonded group sel ected from
anong. G C CCC H2 H2 HH and z z which nmay be identical, or different denotes
a gr oupestadda ebhe Pyxiura fowgrkac YR N th@t‘-ﬁ‘;‘;‘ﬁ' WRY pribgyroduetsimay Be awfiedwni ch
nmay opbi @rgdthisdeon §Hri§l$rbhialbgtiaphy Oyptiradiyg on théid enjistslisaivaltendédhaies.
unsubstltuted methyl; R3, R4, R5 and R6, which may be identical or

di fferent, denote hydrogen met hyl , et hyl, % | oxy, ethyl oxy, hydroxy,

f1 uor i Adtermutively, ties compeiinds offermuizrd vdieraioR @éﬁ@te@shaiymrw@y alsebry| |

et hy, 2- CH2-F, -0- CH2-F, -0- CH2- CHZ-F,
cAJ‘ %’MA&E&"“G ﬁiéiMb@’é}ﬁown%'%Fa%rarr@* Foar FE GO o o

CEt - 0- , -0-CCEt, -0-COCF3, -0-COCFR; fluorine, chlorine or brom ne.
HH 30, : ticularly pr ef erred are conpoun of general forrmula 1 wherein A
C-C CC %2@{[{4 H denotes a doubl e- bonded pHseI ected from anong

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 4

wherein

A denotes a double-bonded group selected from among
Ned %=d XA,
B, H + HH ' :

H o H




4 April 2005 11 R1 which may be identical or different denote a_group
selected fromnethyl and ethyl, which may optionally be s (i ?—&Q%d by
hydroxy or fluorine, preferably unsulgtituted nmethyl; R3, R4, RS and RS,
whi ch nmay be identical or different, denote hydrogen, nmethyl, 5 ethyl,
met hyl oxy, ethyl oxy, hydroxy, fluorine, chlorine or brom ne; R7 denotes
hydr ogen, nethyl, ethyl, nethyloxy, ethyloxy, CF3, or fluorine. Preferred
conmpounds of general forrmula 1 according to the invention are those

wherei lRR1o A dendleretes Gqubleiiytndsidh gnappptierialytbrdsitstntedyhydroxy or G C
CC H2H2 " HH &t which may be identical or different denote a group

sel ect ed3fr m_pet and ethyl, preferably methyl; 15 R3, R4, R5 and R6,
whi ch nBy: B geéﬁ'ﬁy R&/ whichgnay be ddenticababdiEergnir derote hydragen, CyBighyl oxy,
chl ;)_ri ne or fl uo;aimﬁ,; cRC g@g@kﬁgt W?EQQPOFS,”?N?NOP& ,‘,,Q%h;ng. O‘f I
parti r inportanc cordi ng ention are conpounds of genera
for mﬁc ;1!2? wher ei eﬂS’?% %8989' 91%ﬁﬁ<é’ir3%ﬁ@ddﬂ'8¥‘86b (g‘é‘l glkweneom anong
Czﬁ: | HH 2? angl lemga'rcunalmgerbé_:1i-6qmlkydeky,<1r,1-m4f-ék%|enb-@lenot?g, neqtlyll;- or
et , prefera Wk AR3 R%y . %~ Whi e~i denti cal or
e en e Cap el ey 0. EC T 4 R OB ey S

di fferent, denote hydroge ,
halagen, -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 R6, 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, - CH-Z-
CH,-F, -O- CH,-F, -O- CH,- CH,-F, - CH,-OH, - CH,- CH,-OH, CF3,
-CH,-OMe, - CH,- CH,-OMe, - CH,-OEt, - CH,~ CH,-OFEt, -0-COMe,
-O-COEt, -0-COCF3, -0-COCF3, fluorine, chlorine or bromine.

30 . 'Pérti_cuiariy preferred are compounds of general formula 1,
whérein _ _ ' :
A denotes a double-bonded group selected from among

NSNS
gz_ﬁz . E{"g and H ;




preferably hydrogen; R7 denotes hydrogen, net hyI or fluori @é&Sﬁerably
met hyl or fluorine, nost preferably nethyl. in the comgcﬁﬂﬁ gener al
formula | , in the internediates of fgrmula 4 the 30 groups R3, R4, R5 and
R6, provided that they do not denote hydrogen, may each be in the ortho,

neta or para position 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
preferably linked in the para-position and R4 and R6 are preferably Iinked
in the Rbrtho- omwhieh mayse idemticahwrsdiffpreet deableya groupheeiented fiees nidtap. | f

one.of the group n%lAth wiih not es
hydrogen, the ot %er gpoﬁp I n lé'ﬁag%@loﬂﬁﬁy Péfgggtltgﬂf%@ﬁ%y %{)rg{éﬁg?'drg y i nked
in the neta- or pAFRErP¥unsHbstityied methier ably in the para- position. If
none ofRY, R4 gROups R@,,wﬁéhnm@aeché?ﬁucdeapﬂnﬁérémddém:@@h dhidnyo the

g0 T NS AIEL S8 s D i o

of syntitfesi s desclenptas fhbedfegﬁafmethyi;.eﬁm}d methyloxs tetiatexy, I0F 4 e sledtine. -
i nvention still further. However, they are intended only as exanpl es of

proced ? ff an illggtratlon of the invention without restricting the
i nvent FGRTATEPY FRMBAYNdS Pt gpRgrablorgede 1 aseardiyg iniednventisnpire. those Exanpl e
1: scomihegeid, 2- di phenyl propi onat e- et hobrom de: Me + M@ N 15 1.1.

2, 2-di henylprop |, oride, 3a: 33 nol) of oxaIyI
chl cgirjl %e are slo gogeqsa%ggaﬁé cgeq%rogpﬁ?i%cgﬁg%&n IPongds 0 g (0.11 nol) of
2, 2-di phenyl propi o ¢ agi d 100\n1 di chl or ot hafie and 4 drops of

di met hyl f or mar ni de &—€0 C. The urea{ stir or 1 h at 20C and 0.5 h
at 50 C. The sol venthiEadistill df and theH e${ due rem'ai ning is used in

t he next, 20 step wi thout any further purification. 1.2.: scopine
2, 2- di Bwenyl propw&g} waype identical or different denoteagroup selected from methyl

and ethyl, preferably methyi;
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



The residue obtained in step 1.1. is dissolved in 100 m dichl oronet hane

and at 40C a solution of 51.45 g (0.33 nol) of scopine i n4Zdil gP05

- di chl oronet hane i s added 25 dropw se.{4JZhe resulting suspension is stirred

for 24 h at 40 C, then the precipitate forned is suction filtered and the

filtrate is acidically extracted first wwth water, then wth aqueous

hydrochl ori c acid. The conbi ned aqueous phases are nade alkaline wth

aqueous sodi um carbonate sol ution, extracted with dichl oronethane, the

or gani €aph ispraferabpiy ikeghvie thewresmor parappositiand mast grefesssly imthe para-

hydr oc pbsitibHe If BorfdoPiedrBupaREd f4 W Hhe RBegdiiSs 0 Ry fouri fied

by recfﬁ/st al | f.sation f rocgra}%gcetféni tri I%ﬁ@ i el d@%rzohgtgi%ae{‘:ggl@r%?f% heory)

2 nor | IS RENiG the Rreriedaips & 9gnotal (aimpla & waeieARCATONPS &I .dRY di wat o1

75: 15: 80);RE have it saroembearfing-a2@ perticlildly mrefupigne _

2, 2-gli phenyl propi onat e- met hobronmide : 5 11.98 g (0.033 nol) of 4a , 210 .m

of acetonitrile, 70 m of_ dichloromethane and . 20.16g (0.1 nol) of 46.92 %

br ononéPR&@Mmples ks uHhesis desarlked batsingter senzo illusttatedhe presesitand for 3

days. Tiventiohetiil Anther. SHARNR! Bidylfe HitkABSS oAfthd &%rﬁﬁ/@?ﬁﬂ%&oéé‘&d@t allise
; |

fromisoprapanol,. Yield: 11.34 = 75 % of theory); pol nt: .
208- 208N 'qﬁésq@h%%&ﬁ%é’re’%%éﬁﬂm(‘%“t Ersifieinaihedn fimnst.ﬂ thaistipjegted: C

(62. 89mattef elet6iibdd] bR way)of ampde. C (62.85) H (6.12) N (3.07).. Exanple 2:
scopjne 2-fluoro-2, 2-di phenyl acet at e- met hobrom de : 15 2.1: Scopine '
benzil ate 5a: The preparation of scopine benzilate is known in the art. It
I's described in WO 20 92/16528. 2.2: scopine 2 fluoro 2, 2-di phenyl acetate
4b: 2. BRafhple 0% cBBink 2P-FbHEIDLBITHARS HeidBroklidd ! uoride are cooled to 0C
in 10 M of dichloronethane and a solution of 5.48 g (0.015 nol) of

scopi ne benzilate 5a in 100 25 m_ of dichloronethane is added dropw se.
Then the mixture is stirred Wﬁ\;a“’ﬁeurther 38 -

a H

(o} O
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 stirred for 1 h at 20°C and 0.5 h
at 50° C. The solvent s distilled off and the residue rerhaining 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)




mn at OC and 30 min at 20C. Wiile cooling the solution is conbined wth
water, NaHCO8 is added (to pH 7-8) and the organic phase % R®gaP%at ed of f.
The aqueous phase is extracted with gichl oronethane, the conbi ned organic.
phases are washed wth water, dried over Na2SO4 and evaporated to dryness.
30 The hydrochloride is precipitated fromthe residue and recrystallised
from acetonitrile. Yield: 6.90 g (= 85 % of theory) 4 April 2005 14

Mel ting point: 227-230 C. 2.3: scopine

2- f 1 uorbBkQ, Rf dalpbehh dclent: sceebbipboiiorte: acidiviflef76Q501%8 Mol ) of the free

base ofyp Ri bsrzilate are reacted anal ogously to 5 the procedure in
step 1.¥§ﬁ®ﬁgb§?tbgg%?biﬂs&puri fied by recrystallisation from isopropanol.

Yield: 2.62 g (= 73 %of theory) TLC Rf value: 0.31 (eluant as in step

%2)2; Vei.Bt Be&b Qtz-gi g@n . io@&arfgb@xo%'mrhro%penoll\l B 31 methvl
, 2-di I on - _ 10 i 1

2, 2- iB %ﬂ?ﬂPg(ﬁ%'ﬁabé’f%:a Wrnggr geqteniiie. A m Cﬁﬂ‘mﬂomhﬁ@@@ﬂédropw se
to a suAptégi(On wil)xl.48.92 (ObRsomatianedh adebordirikh ey lcehtmheniae2eet d and

200 m [ 114 2 10 . 4 5,mol) of nmethyliodide are
added dé}%jpl\%ﬁgé%t{g oﬁ({#ﬁg%rcgégﬁf ?ﬁ%és%gg B‘t'lggs{g%oﬁ%ﬁ%}%’%e)ﬁ‘.s a?ﬂgﬁetréﬁ’dlf?xt ure is
sti rr edeestalisgelfrem isgprepamdle sol vent is evaporated down, the residue is
extract\ﬁdldz\/iﬂmsiﬁgi hsl%wméde@)t;Meuiﬁ@somz%&é@gﬁse i s washed with water,
i
X

?(raisie"%ue(?ﬁ'ﬁzﬂwég @@@% vaporated to dryness. d: 48.29 g of viscous

heory). 20 3:2: tropenol 2,2-diphenyl propionate 4c:
4. 80 g Hieme@ataianhlysfs: rratcmdtec?.,Q-(d’mﬂmrul@.rmpinmamfb 2.78 g (0.02 nol) of

tropenol and 0. 046 ggoanéodi U@(éé%ﬁqqt(&qz?m?&w t at 75 nbar for 4 h

over a bath of boilin

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

- 15
Me\+/Me Br

2.1: Scopine benzilate 5a: |
The preparation of scopine benzilate is known in the art. It is described 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,S0O, and evaporated to dryness. o

30- The hydrochioride is precipitated from the residue and recrystallised from
acetonitrile. '. |
Yield: 6.90 g (= 85 % of theory)




wat er, shaki ng fromt| me to. time. After cooling the sodi um resi dues are
di ssolved 25 with acetonitrile, the solution is evaporated4drfRess. and
the residue extracted with dichlorongghane/ water. The organi c phase is
washed with water, dried over MgSO4 and evaporated to dryness. Fromthe
residue, 4c is precipitated as the hydrochloride and this is recrystallised
fromacetone. 30 Yield: 5.13 g (= 67 %of theory); TLC. Rf value: 0:28
(eluant: sec. butanol/form c acid/water 75:15:10); Melting point:.
134- 13Melting ppint:| 2206530r3C3. 3: t ropenol 2, 2- di phenyl pr opi onat e- met hobr oni de:
2.20. g (0.006 nol) of 4c are reacted anal ogously to Exanple 1, step 1.3.
The crystals, forned are suction filtered, washed wth dichl ororret hane,
dried 2nd.scaine 2fluerg-22dipheayacetatermathabiomide et hyl et her. 10 Yiel d: 1. 84

g (=662%60§ (0.0688yhol] bftheRres Bhue of 8cdpi né@dﬂ@ﬂﬁte@ﬁe'r@ac&b@%nh{ cuseld | ng

poi n H28NQ2 x Br 4 2rent al al culated: C
(65, Gr?‘ﬁﬁr(‘%%égﬁe Ncﬁépz'#%eoﬁ'f?gﬁ“’?@ '%%@E Vﬁ%@@ﬁ? '?Pf!['a Exanpl e 4:
t r opensopeogangbrveld: 2.62 g((3, 78 Wi dfitheonphenyl ) acet at e- net hobrom de : Mew+~Me
N Br 1 t f4yu % t The Gignard
reagenlt‘i’i"lf];sil:ﬁcf)P’(EaigIaepgldS11:3 e?ua@:%sllm ﬁ%%%ojgzm é?'h?rngér?g& umchips, a few
granul es of iodine and 17.80 g (0.092 noll of 1-brono3, 4-difl uoro-benzene
in  10Bxamplé 3T|ﬂ5p@hoSQ,_%ipﬁéhﬂbrddmétélmémob&&n@b': been added, the m xture
is. stirred for another hour. The Gignard reagent thus obtained is added
dropwi se to 18.81 g 20 (0.088 nol) 6 of ethyl 3, 4-difluorophenylglyoxylate in -
80 m of THE at 10-15 C and ehé'; *ture obsained is stirred for 2 hours at
5C. '

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.




The white suspension is poured onto ice/sul phuric acid for rking up,
extracted with ethyl acetate, the organic phase is washed 4 '?ﬁzwgier,
dried over MJSO4 and evaporated to diyness. The crude product is purified
by col umm chromat ography 25 (eluant: toluene). Yield: 10.80 g of oil 1 (=
38 % of theory) 4.2.: tropenol 3,3 ,4,4" -tetrafluorobenzilate 5b: 4.27 g
(0.013 nol) of ethyl 3,3 ,4,4"-tetrafl uorobenzilate 3c, 1.81 g (0.013 nol)
.of 30 tropenol and. 0.03 g. sodiumare heated as a nelt at 75 nmbar for 4 h
over a bath of boiling water, shaking from tine to time. After cooling

t he sodidmropsial 2e2-diphenylirssiohstedmetiidbraegdeoni trile, the solution is

evapor at t 0 4 ki 005 .16, extr . Wth

di chl o?o%@é r{ghdeq%? Qﬁ?f%rggl?ég%bcﬂﬁa&%%@%%{%&%@eﬂ,ts}t.e;eéf‘%r, € dried over
MyS04 &rustelsdpaned ame suctinnfiltered, washedwith vichiemaiathang, idsied ardithart h

di et By ke¢hsiliRRiar bR yheBhheldidindietadct ion filtered and washed. Yield: 2.50
g (= \4,1\%,0/ of tﬁ{je?_r%%s S@LQ Rf "val ue: 0.29 (eluant: sec. butanol/formc
aci d/ t"’é'ofj 1548 (76 % oMBEPMg poi nt: 147-148C. 4.3: tropenol

2- f 1 uoMa.C2 R \ilsd: 3). 44 deilibnoaoiphstep 1) 2 Mgy péint: 2206223(). 012 nol ) of

bi S'(Z'CnEtI—POWSt%H' l\nosul phur trifluoride were placed in 10 10 m of

di chl or@fet4ine<and fn 20 mnutes a solution of 0.01 nol of 5b in 65 n
of di Eieroeotalenalysisesicatited Gr(6picdeH46.385-R(X17he nixture is stirred
for420 h at anbient tgper-ature, carefully mxed with 80
m g)f wat er with thorough sti r?i(ﬁg’. ‘Fﬁg (ﬁ%??uh&@?g)’then carefully adjusted
to pH 8 with agueous NaHCO3 sol ution, the organic phase is separated off,
15 t he Exaqueplesd:pthasemol 3-flerors-262-bid(agadiflusvobhethIpdteaite rméinbeomidee conbi ned
organi ¢ phases are washed with water, dried over MgJSO4 and evaporated to
-dryness. The hydrochloride s prh?ci pitated and recrystallised from
acetonitrile/diethylether. W wMS 60 g oBrwhite crystals (= 57 % of
theory) Melting point: 233 C 4. 4. tropenol

2-fluoro-2, 2-bis(3,4-difluoroph cet at e- met hobr om de :

- 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
anocther hour. The Grignard reagent thus obtained is ‘a.dded dropwise to 18.81 g
20 (0.088 mol) of ethyl 3,4—dif{uorophenyl'glyt)xylate 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 oil 1 (= 38 % of theory)

- 4.2 tropenol 3,3',4,4'tetrafluorobenzilate 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




2,20 g (0 0052 rml) of 4d are reacted anal ogously to Exarrple 1

step 1.3.
The crystals forned are suction filtered, washed wth di cﬁl‘ntf’r”!)%@% “hane,

-dried and then recrystallised from mhanolldl ethylether. 25 Yield: 1.95 g

(=72 % of theory). TLC. Rf value: 0.17 (eluant: n-butanol/water/formc
acid(conc.)/acetone/ dichloronethane 36:15:15:15:5); Melting point: 247C
C23H21 F5NO2xBr (518 3); Elenental analysis: calculated: C (53.30) H (4.08)
N (2.70) 30 found.: C (53.22) H (4.19) N (2.69). 4 April 2005 17 Exanpl e

' 5: scogxiacedwih disbinfrpeipnsiwatere g gasricghase 3 washed 008 weler, of 4a, 35

m of @@@BW&MQ@O?&%&V%@&@&Q ndg4) of ethylbromde 5 are conbined

and thTPRdEr e R0 m'@eéﬁwqﬁ&ﬁﬁtewﬁ&r%{%eﬂol#”' o 5 gonghonh]

theory)andNMShem@MdnﬂSO@&Qﬁ%ofm B value: 0.33 (eluant as in step

1.2)¢ 1 o El enent al
anal yS| s cal gﬂ?éaﬁa%g ?%'91% égg)bqj‘gﬁ@@@%%ﬂé%}%ﬁg%ﬁg C (63.49) H
(6. 24) Melfing goint: ‘Ham#AcS scopi ne

2- quoro 2, 2- bIS(3 4- dlfluorophenyl)acetate met hobrom de : Meg+/Me N 15 F
6. 1. f . 3-61 g (0.011 nol) of

et hyI ¥, 011 nol ) of scopi ne and

]9 03 ¢ QOmeenbeaf br:k—(asmathmdyEth)-é’fﬁinmbaIbhK/trifluarlbat\o%refpimdd ihng  wat er
or e s are
20 gilé s?%l Io\?e Hxét@%%%h ﬁ]e'],i bgﬁ‘%'“s ot's ’1( ?@?\'R‘!l) Orp§[) ‘g# §$§7ﬂé’§s and

t he regilc‘ghworr@t&\a%wea_aﬂﬂeﬁ diDEWiS@rQirﬁﬁ"h&ﬂ‘@ wat er The organi ¢ phase is
washed 'lWetrﬁleﬁbeé stiréd FsDoN et am@ﬁ taRfhePMAROLALRY tbQ)°d¢ %e%:%re Iﬁlgnr esi due

remal mmr} ed wnt%cgg)mpop wV\@er wut?‘n ugeﬁ lmng eHé) L‘l?xl%mee;[sqgcren ciareful?y}J ot
adjusted to pH 8 with agueous NaHCO; solution, 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, step 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.)laeetonel '
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).




filtered and washed. Yield: 1.75 g (= 36 % of theory) 4 Apr|I 2005 18
Mel ting point: 178-179C. 6.2: scopine 4 Aprit 2005
2-fluoro-2, 2-bis(3,4-difluorophenypacetate 4e: 0.6 nl (0.0033 nol) of

bi s- (2- net hoxyet hyl ) - am nosul phur trifluoride are reacted with 5 1.2 g
(0.0028 nol) of 5c anal ogously to Exanple 4, step 4.3. Yield: 1.15 g of
colourless oil (= 95 % of ‘theory) 6.3: scopine

2-fluoro-2, 2- bIS(3 4- dlfluorophenyl)acetate met hobrom de : 1.15 g (0.0026
nol ) oEXAMPAP: 2 2eiipemyipropignaterediraidér oni de sol ution are 10
reacted analogously to Exanple 1, step 1.3. The crystals forned are suction-
filtered, washed wi th di chifr khgpe, dried and then recrystallised from
acetone. Yield: 0.88 g (=63 % of “M,lieory) TLCBrRf val ue: 0.27 (el uant:

n- but anol /wat er/form c aci d(conc. \hacet one/ di chl or onet hane
36:15:15:15:5); Melting point: 21 C23H21 F5NCB3xBr (535.33); Exanple
7. tropenol 2-fluoro-2,2-bis(4-%; ) acet at e- et hobr om de: Me\ +~Me
NF 20 7.1.: nethyl 4,4 -difluor nzilgte 3d:. 7.1.1.

4,4' -difluorobenzilic acid: At about 10QC a,solution of 24.62 g (0.1 nol)
of 4,4"-difluorobenzil in 250 mM of dioxXsie is added dropwi se to a
solution of 49.99 g (1.25 nol) of NaO Me ﬁkes in 300 m of water and
stirred for 2 h. The dioxane is |argg i ed of f and the aqueous 25
solution remaining is extracted wt gt hane. When t he aqueous
solution is acidified with sul phuric acid, a precipitate is fornmed which

i s suctigdng {0.006meal) ofvdahdsl mlafdcdtanidle drite1 B4l d (RO €5 mlpat ethgibesmidet h

§ T g 1 g RO

7.1.2. Wr'ﬂ@ﬁﬁﬂ“ dghg: re%mﬂe@@wmﬁﬂﬁeﬂéf@ne anof.

Yield: 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




4 Apr|I 2005 19 25.0 ¢ (0 095 nol) of 4,4 dlfluoroben2|llc cid are added
to freshly prepared sodi um ethoxide solutlon cont ai ni ng 2.4 62965095 nol )
of sodiumand 200 ml of ethanol at 298C and stirred for 3 h. The sol ution
is evaporated to dryness, the residue is dissolved in DV, 22.57 g (0.16
mol ) pf methyl iodide are added dropwi se at 20 C5 and the m xture is
stirred for 24 h. It is wor ked up and purified anal ogously to conpound 3b.
Yield: 21.06 g of 11 80 % of theory) 7.2.: tropenol '

4,4 d|MBl§lﬁgmﬁzﬂ’%ﬂ 95 11.13 g (0.04 mol) of methyl

4, 4" -di fl uorobenzilate ~d and 5.57 g (0.04 nol) of 1o tropenol are reacted
with 0. 09 g SOdI Q , 3.2. The product is

: ' ; : SAYCAG - 62 % of theory);
Mel t i ng.Bonin(D: Omﬁﬂwﬂblﬁ&-memommmtnosulphur trifluoride are reacted with

2-f 1 yor I o) e (0.013 nol) of

bi s- %O ‘le%]h@ éﬂﬁ'ﬁoﬁ) df e %@%P%%ﬂsif‘fo E?{arﬁgﬁ %‘eﬁga Zh ?eact ed with 3.85 g

(0. 01 moiekd: 3t %goéﬁalougl@a%w (t §5kamreory) step 4.3 in 100 m of

di chl oronet hane. The product is recrystallised fromacetonitrile in the
form of hts % of theory) 7.4:

tropen HIBKSr¥ide : 2.6 ¢

(0. 0067A. mﬁlg)(OGTOZGmaI)deneQarg:i w@weomhaolpcbf W&meﬂyybmnmdbdelm@htareon are

g, daaceyeR RO RRIRRR ioid TR 11 ey PRI tatheRde ORI BB Cco "
from mmwmdahlqmmermne yirieddandzthgn rgcwstaluaetde‘r@nmem@( =87 % of
theory)y,gjdcogg‘ hedrfjel uant: according to Exanple 1, step 1.2);

Meltin 3H23 482 34); El enental analysis:
cal cul chidd: F?ftdad Ozg?j(éueﬁ &1L utﬂ"?gﬂggfé ﬁ&id(@'%cs)faq%ynﬂ (4.84) N
(2. 96) .didHoromethane 36:15:15:15:5); Melting point: 212°C.

15 CozHoqF5NO3xBr (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: -




4 April 2005 20 Exanple. 8:.scopine ' ,
2-fluoro-2,2-bi s(4-fluorophenyl)acet at e- net hobrom de : M A AR 2QF B 8. 1:
scopine 4,4' -difluorobenzilate 5e: 5 4g22 g (0.01. nol) of tropenol
4,4' -di fl uorobenzilate 5d are suspended in 80 m of DWM. At an internal
tenperature of about 40C a solution of 2.57 g (0.0273 nol) of H202 urea in
20 mM of water, together with 0.2 g (0.0011 nol) of vanadium (V)-oxide is
added and the resulting mxture is stirred for 4.5 h at 60C. After cooling
to 20C25Gg (prO&S piot)arf d. 4" afiftusdobenzilic acidraré idddeddd frashly priepared sodism
adj ust | 8205

J USt 3@ SBitbhofithihg Mgg@@g@rma %s@dﬁ‘fﬁ‘?aﬁﬂ%or}ﬁpoi‘"%ﬁ% npPat

di ssol ved ere reen tiron IS evapora dryness,

t he re@od&eapg 5@5(??’5%"[%8 Whe go UGPBFW gvapeEtethto deness, ﬂl’ﬁé'e&'éjpﬂllé aqueous
phase idissohdsl IDESME, BRIST dNaR @&;o!}@ﬂmaﬁyﬁddmtére@dﬁﬁd%r@wsf@ﬂez@*@ the

organi ¢ Lie concentra 0.5 m of
R O G e W S M T

ext r actcooyponindh3le Miel: By dicog bf ot I(T-:BQd%d:)ftltlemy)aqueous phase is made basi c,
extracted wth dichloronmethane, the organic phase is dried over Na2SO4

and. evapor at ed to ,d_ryness; The h drochloride is precipitated fromthe
resi dud=4% P EHe It hanol / di et hytether. 20 Yield: 3.61 g of

‘é"h} Ite arnyes §|Mmalo?/miﬁthjllmrdlﬂuorotb’e?tﬂdzg ;;grnrsuss? @84%‘?)0?2 l)SCO]pI ne
oro acetat,e 0

b s 102 Repnpl e roric R DR S naBET pRbBapthiy i Rrerig sl e 94 The)

(0. 005pmm!gctaﬁ r@&ysiaﬁls@lj]fmm gcatonibdanpl e 4, step 4.3 in 80 m of

dichlo t ) me% s recrystallised fromethanol in the form of
its hlwé‘gc or| E@%I/{;elgg '}8‘7 g (= 94 %of theory); Mlting point:
238- 23 Itmg;gomt 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




4 April 2005 21 8.3: scopine )
2-fluoro-2,2-bis(4-fluorophenyl)-acet at e-nmet hobrom de : 1. 6‘@W’6%@4 nol )
-of 4g and 1.14 g (0.0079 nol) of 50%4gt hyl broni de solution are reacted
anal ogously to Exanple 1, step 1.3. The crystals fornmed are suction
filtered, washed wth dichloronethane, dried and then recrystallised from
acetonitrile. 5 Yield: 1.65 g of white crystals (=61 % of theory) TLC Rf
val ue:” 0.25 (eluant: according to Exanple 1, step 1.2); Melting point:
213-2 1manﬁzammummomz,zsmm-ﬁum-heavl)mwahsthmbmw@i ed: C
(55.43) H-(4.65) N (2.81) 10 found.: C (54.46) H (4.67) N (2.80). Exanple
9: tropenol 2-fluoro-2,2-di %g\_jjlhﬁecet at e-net hobromde : Mew#/ Me N Br 15
9.1.: Tropenol benzilate sf openol benBi[ate and processes for

preparl ng it are known from WO P2/ 1:6528. 9.2: tropenol

2-fl uoro- 2, 2-di phenyl acet at e. 4h: 6 mM (0.086 nol) of

bi s- (2- net hoxyet hyl ) - am nosul® {l yoride are reacted 20 with 25 g
(0.072 nol ) of 5f anal ogously e 4, step 4.3 in 480 m of

chl oroform The product is recrystalljised fromacetone in the formof its
hydrochloride. Yield: 18.6 g of white ¢4t al s (= 67 %of theory); Mlting
point: 181-182C, 25 9.3: tropenol
2-fluoro-2, 2-di phenyl - acet at e-net
18.23 g (0.096 nol) of 50% et hyl & ion are reacted anal ogously
to Exanple 1, step 1.3. The cryétal ard recrystallised from

acet ongly.id-8pind £4daifiddroptndiih s te crystals (=83 % of theory) 30 TLC. Rf
val ue: 4, step 4.4); Melting point:
3 speloek Bppeadlat

1.12 g (0.032 mol) of 4h and

238-534E2 geqlﬂuoro%gkznate 5d are suspended in 80 ml of
DMF. At an internal temperature of about 40°C a solution of 2.57 g (0.0273 mol) of
H,O.,-urea in 20 mi of water, together with 0.2 g (0.0011 mol) of vanadium-(V}-oxide
is added 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,50,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.

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 : '




4 April 2005 22 El enental analysis: calculated: C (61.89) H (5.65) N (3.14)
found.: C (62.04) H (5.62) N (3.17). Exanple 10: tropenol 4Aprl2005

- 2-fluoro-2, 2-(3-chl orophenyl ) acet at e- ggt hobr om de : 5 Mew+~Me N Br C
10.1.: nethyl 3,3 -dichlorobenzilate . 10.1.1.: 3, 3'-dichlorobenzi

100 m" of ethanol are used at anbient tenperature and 50.0 g (0.356 nDI) 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

?O§ 031h13 .B0kdoplhe tztﬂtfetrb;dt %s{lﬁ-f@bﬂ:pt?éﬂ%%détﬁ@%é@robﬁﬂgq@aﬁte ﬁr eis nr g{ Ihured
: I Adu | u i
acet at o i 02&?4 kel 44 d\t,at‘gg w@@??dﬁ?’ﬁyf 5% 'Bﬁﬁtyébrpﬁ“d%\ép i0B#S Na2 OB

sol ut i aeactéict analogyishy toEramplESOsstep 1.3, 'Em@qsaﬂeﬂ)mﬁmm&ﬂonﬂéretﬁ

r oduct I L. eum et her .
0 ot SRR BRIalnh, el A% RERERANA RS IBRRIE ™ Sl S0c
13: 05g Geld: H(ﬁ%@)ﬂfmhﬂet%a@dt:ﬁ" néd?’fa?ﬂ%ord) ssolved in 460 nl acetonitrile at

RT, 0. OA&gd: Rgvat.evaa blﬂ!éh(@cc@?ﬁiﬁ@t@ﬁkﬁﬁp@ﬁét@ aogled and oxygen. is piped
in. Af;{@ &% 4§8 ution is evaporated to dryness extracted with
ethyl %F'Qsé’%‘td as well as Na2COB solution, dried over MySO4 and
evapora(tggHQ@F;gN@BEBs(ztgﬂmy esidue remaining is sti rred w th petrol eum

t herf | t al 97% of
tehegr )%!BPH t| ng r)fsrisgt%aﬁzﬂaéb? 365%2@ |-|84Q§5£>’ﬁ (g%g)cdrlih?o?o(benzr I ?c aci d:
51. 419 g (1.286 erI) offounsti um Ry(@ried)dll HPTANE280)wat er are placed in a

‘bath of boiling water with thorough stirring and a solution of 28.5 g

] W 6 oxarne 1S evaporat ed
down, the resrdue |s drluted vvrth water and 30 extracted wi th diethylether.
The organic phase is acidifi erde £ act ed vath

o. .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)
'ao TLC: Rf value: 0.4 (eluant: accordmg to Example 4, step 4. 4)
 Melting point: 238-239°C.
-~ Co3Ho5FNOoxBr (446.36),




di chl oronet hane, dried over. MJSO4, evaporated to. dryness. Yield: 32.7.g (=
71 % of theory). 4 April 2005 23 10.1.3.: nmethyl 3,3 -di chféP5beds | ate:
From 100 m of ethanol and 1.97 g (0.8855 nol) of sodium a sodi um et hoxi de
.solution is prepared to which 26.6 g (0.0855 nol) of 3,3 -dichlorobenzilic
acid in 50 5 nm of ethanol are added dropwi se. The m xture is then stirred
for 4 h at anbient tenperature. After the solvent has been distilled off
the residue is dissolved in 150 M DWMF and 24.27 g (0.171 nol) of nmethyl

i odi de EHementrl@nalysispehlselatedict (61i80) dd (5.66) MddARr 24 h. Wiile cooling
with ice, 300 m of wgplg-and éggzmhgqqﬁgbgsbytgqﬁﬁr are added dropw se,
the phases are separated, the agueous phase’is extracted with 10

di et hyl ether, then the organi c phases. are washed with Na2CO3 sol uti on and
shaken Exgnyblevd0:drogeniol 2aieiote-2| 2-(AEhierophenyhgcatars-msa?Sdniide : m xture is
evapgrated to dryness. Yield: 22.91 g of yellow oil (= 82% of theory).
10.27: tropenol 3,3 -dichlorpbenzilate 5q: 15.22.9 g (0.074 nol) of nethyl
3,3 -dichlorobenzilate 3.e 5 (0.11 ned ) of tropenol and 0.17 g of
sodium are heated for 4 h as a fxelt over a bath of boiling water at 75

nmbar with occasi onal shaking. A ool ing the sodiumresidues are

di ssolved with acetonitrile, t utyon is evaporated to dryness and the
residue is extracted with dic ane/water. The organi c phase is
washed with water, dried over MgSH 0 %?d evaporated to dryness. The
product is recrystallised from acetonttgiYe in the formof its

hydrochl oride. Yield: 16.83 g of whif
melting point: 184-185C. 25 10.3:
fl uoro-2, 2-bi s(3-chl orophenyi ) acet :
bi s- (2- met hoxyet hyl ) - am nosul phur tY1fluoride are used in 10 nl of

di chl oronget aneyi B6l-dtHIBIobeARildteBetes at 15-20 C a solution of 2.09 g of 5q
in 65 _di.chl.gronet hane s added dropw se. The m xture is stirred for
20 h agbéﬁ%Tgﬁ?*¥aﬂﬁgﬁﬁTﬁ*e, cooled to O C and carefully 30 conbined with
80 nl dPOwakdarethiandl aré osed gih agthient tempeTatererard $00 g $01358modoéf ul | y

adj yst & J-hgrfopén§ai%h§?d@9H8%§4\B'f&@3ssrﬁbl‘)%\c Aethy N R2hYANhGeMHSL | S

separ ate o . , ) . ;
methylthiazotium bromide are added. Then 10.7 g (0.11 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). '




t he aqueous phase is again extracted with dlchloronethane t he_conbi ned
organi ¢ phases are washed with water, dried over MgSO4 an&FEW%B@W%ted to
dryness: The hydrochloride is precip%gated and recrystallised from
acetonitrile/diethylether. 35 Yield: 1.20 g of white crystals (= 53 % of
theory) Melting point: 136-137 C 4 April 2005 24 10.4: tropenol

2-fluoro-2, 2-bi s(3-chl orophenyl )acet at e-nethobromde : 1.0 g (0.002 nol) of
4h are reacted anal ogously to Exanple 1, step 1.3. The crystals forned are
suction filtered, washed w th-dichl oronethane, dried and then

recrystlaqgsﬁ%}hgmmgcﬂ%?gﬁ{%“g _yI ether. 5 Yield: 0.82 g of whi ﬁe

crystal's (=8 val ue: 0.14 (el uant:
n- but aﬁmmvﬂeﬁcéw pbaﬂﬁa@mhandl(icﬂing (9./0866tro0k of soiivhi, ersadigheatboxide
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Si nus br rea heart r r ders IL.n general, the
o AIEBRS g (s orgais Rhass Bre w%shﬁmt o5 lglion B56 ShalsaB s
e g | withheatga sill neutrak sAiteradryingester NG, SO fthe miRewd icongisrhtdd tolthgresay al so

us the urinary tract and in nenstrual
d| sor dgge'an%%rgqfi)&@zé W‘B" ?-T&é? *he rané@s of indications nmentioned above,

the treatnent of asthma and COPD using the conpounds of formula 1
accordlmgt@ob@,%pgqg'e@]gh[gfbﬂeﬁzqgte s@rticular inportance. The conpounds of

ot 7502250 (U924 naD of BIoHtN .3 -DIEuBraRer oty S e i B0 o s Temohinds o
gener abniﬂ@ 1igaof sodium ape heated for dlisas lm'neln wloena dbath bhboilihg water at 75
phar ma a?%&%&é’as?éﬁdl YRaRHGSARBE ESoting R Sddilfih Y8&aubd aPRbilssE e with

bet am e
acetomtrlle 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 cry'étals (=53 % of theory)

Melting point: 136-137° C




antiallergic agents, PAF-antagonists, |eukotriene-antagonists and
corticosteroids and 30 conbinations of these active subst ﬁl‘?@é‘é?o%arrpl'es
of betam metics which may be used in ggnjunction with the conpounds of
formula 1 according to the invention 1nclude conpounds sel ected from anong
banbuterol, bitolterol, carbuterol, clenbuterol, fenoterol, fornoterol,
hexoprenaline, .35 ibuterol, pirbuterol, procaterol, reproterol,

sal neterol, sul phonterol, terbutaline, tulobuterol,

4- hy dr doyd: Ardpnidl 2-fllioBs-2-piseByhizirbphnyiaepidid-sndthbbrhidet:hyl | - |
o) Ky A R ) B Y g A LBk
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phar macol ogi cal |y acceptable acid additio alts and hydrates. It is
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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-




formof their racemates,. their enantionmers, their diastereoners, as well
as optionally their pharmacol ogically acceptable acid addﬁﬂ%ﬂﬁzggﬁtsrand
hydrates. O the betam netics nentioped above, the conpounds fornoterol
and salnmeterol, optionally in the formof their racemates, their
enantionmers, their diastereonmers, as 25 well as optionally their

phar macol ogi cally acceptable acid addition salts and hydrates, are
particularly inportant. The acid addition salts of the betam netics
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KSR 5%32its Shdl3Gratas 1tspartthiady peefeidide by aberasbetmmitietiost activeds wi't hi n
1 an; sobPainoss SPufl RRATEomBRERWRY off CoBASRus B RFLER T RBbARG b e,
monet adwreation; seleclsdifin ampnaitenateroh iammterasalmetrrabdold-de, 1 uticasone,
AR e S S e TN
Phe T osbianmiiehaRes 12 REa Bk d T et e e iy, 1 1
corti cmﬁmeﬁ'(ylajginoptnmyi)eienmiw&{pmopylmmmmethmnhiidﬁﬁ?m—%xph@-ﬁ o
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i ncl ud&-hydexyrroxeadtld, 4-bengavarnSodl-343-(ftvbuilpwphendirimpethvidt es,
acet at eppRARHIMRARES!, 1-[0HITIHAESH-POREIFRY eSbeRAXAZIrAB8A] -2 Y3 4t es or
Fur %3t (}:ﬁéthogfph%%rybl1?2%&?{&1% - -yﬂP)ZmethyIQ—butyiamino}ethanol, optionally in the .
form of their racemates, their enantiomers, their diastereomers, as weil as optionally
their pharmacologically acceptable acid addition salts and hydrates. Of the
betamimetics mentioned above, the compounds formoterol and salmeterol,
optionally in the form of their racemates, their enantiomers, their diastereomers, as
25 well as optionally their pharmacologically acceptable acid 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 hydrochicride, sulphate and fumarate

| ;-35 are particularly preferred, especially the hydrochloride and fumarate. Of outstanding
- importance according to the invention 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




optionally also be in the formof their hydrates 15 Wthin the scope of
the present invention, the term dopam ne agonists, which né&A 659@%nally be
used in conjunction with the conpoung of formula 1, denotes conpounds

sel ected from anmong bronocriptine, %ergolin, al pha- di hydroergocrypti ne
l'isuride, pergolide, prampexol, roxindol, ropinirol, talipexol, 20 1
tergurid and viozan. It is preferable within the scope of the p}esent

i nvention to use, as conbination partners with the conmpounds of fornula 1

dOPam‘gW Séae?téa'fﬁa% %%ér{glmuagam Breamriaﬁaé@né ethammlior@d vi ozan,

prami p articul ar nmpor t ance.
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f exg enadi n, | evocabastin, | or at adi ne, ebast i n, desl orati di ne and
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dihydroergocryptine, lisuride, pergolide, pramipexal, roxindol, ropinirol, tal;pexol
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,




|

The follow ng are exarrpl es of PAF antagoni sts whi ch may be used in

conjunction wth the conpounds of fornmula 1 according to Pl 39€ht i on:

4- (2-chl orophenyl ) - 9- net hyl - 2- [ 3(4- no ?hol i nyl)-3-propanon-1-yl]-6H 10
thieno-[3,2-f] [1,2,4]triazol o[ 4, 3-a]{Jé , 4] di azepi ne,

6- (2- chl or ophenyl ) - 8, 9-di hydr o- 1- met hyl - 8- [ (4- nor phol i nyl ) carbonyl ] -4H, 7H-c
ycl o- 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

subst arfegsfenadin, tdvecabastin) «?drkamu:rm tdbastiar @eﬂﬁr&ﬁlr@émlh&% |\ épinastin
nds, nment’i oped cia\bove

t | f d of t
ST A R e R
| ong- | astichergic agentsalsa mchfdepawﬁhwharscppp@fﬁmpeesenfhwecmab,l mati on of the

Fornot argr o1 B PO CAICag, ek b P bRt saf LR oAl

for mt &t i s nost preferred. Suitable preparations for adm ni stering the
conpounds of formula 1 include tablets, capsules, suppositories,

sol uti Sy O _part e . according,to the inventi.on
(parti cul®a® ﬁ&\?/\mge%re 5@5‘8@%&%?”‘?@%#@ t ey besed JRCoNENCPion of
t he cormthmmsccmpwmﬁmf foonulagt amdngdn thbynveritimhat i on. The proportion of

505, 1 o B BRI AR P AN O The otal

comd8sithiepa:I3 t[bglddflaéﬂloé‘@q}ﬂ 182z6RiNg. ned, for exanpl e, by nixing the
act i ve es@betilarsphepyi) @, giaumfmm-mémqum-ﬁ:orbabh@n@ﬁm(w d]nm THlkyeent s such
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- lubricants such as magnesi um stearate or talc and/or agents for del aying

rel easgg %ﬁ&rﬁ%nﬁqmg%%reqﬂéd&b%ﬁ unctiehl wit waﬁe?%%f@éguﬂ%heégt e, or

pol yV| ny acetat e onprise  severa

Coat’@d thesPEbInaGHon WiEh pietpids oF b&tﬁiwnbﬁtwa|!§, Peticedaly; prgferprdef 9'.1 tfuced
analt IOg@gﬁéngrle%Q)ftdﬁmﬂ@bidStrﬁ?gﬁodrﬁd%ﬂlﬂbarlL‘@mbméﬁ'@Sﬁb Immmd?j‘;@?tu&??lt S; um
g?gm ng 6&%"13&' b@gn@%ﬁg daam %%L‘Iétg dé(fﬁlar ‘HWﬂﬂﬁebl lities
t he coﬂé\ermynlalhsbom oﬁﬁlestuompomdamﬂfermura 1 ayemmlmgzlto,eu)eu ihvergidm 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.




28 Simlarly the tablet coating may consist of a nunber or | ayers to

achi eve del ayed release, possibly using the excipients meftishde%mbove for
the tablets. Syrups or elixirs cgﬂgalnlng t he active substances or

conmbi nati ons thereof according to the invention may additionally contain a
sweet ener such as saccharine, 5 cyclamate, glycerol or sugar and a flavour
enhancer, e.g. a flavouring such as vanillin or orange extract. They may
al so contain suspension adjuvants or thickeners such as sodium

caBhAi frtéytlabre%baimma Rinkigh of QGEIMISerSMQBy@% ‘o fzehietadglhged condensat i on

d t ff h t t h
b B yin ko e Sepities ePlPlef RBoE L e RBIES Cal ey e g i th
t hS yagi or elixisfcontaiviogitice agtive sybstpneseoraembeatisns thereopangendsig/benzoat es,
or téﬁ%bhbéﬁﬁér?[r%%ég i ng%bh d???‘éaéwe%%ﬁér Qjch & bydgnrewieanm ne tetraacetic

, otlonal |ers rsants, whilst if water is
ﬁ:s@mcla@at%@m%b?ﬁSU%@HQ@%Y%” Psﬁ%.lqg' %ﬁ@éﬂﬂf@%%#%ﬂ%s may 15

OpLLRMA diyordgb$8tads Thel viady ﬁgoa@ﬁ[mﬁ soBspdnsisn ladiuvginds dsthla(mars ansferred

into |nject|on vi al s ul es I_nf I Ies cont ai ni ng
on&UEh afsPd R CRROYTIS grgyéﬁgg@ogg W%@H‘QI %?1@%%8})%& f%f % su‘bstances may
f onoaoiamsﬂtmnumropuetparr dattybgicahads vgth eibylene edde rqraserativies suthast 20
' B[W E?SI actose or sorbitol and packing theminto gelatine
sule Uita

e suppositories may be nmade for exanple by mxing with
1@arriers provided for this purpose, such as neutral fats or

pO'S\(?%thﬂ‘Jlseefj}@qirﬁﬁéﬂedQﬁ thidesatd M aatd g agith trey addition BX Sopbriiotegents,ch may be
used i nclude

t |
oo PRt el a5 B Biofyodie dtes MPGTRAES SRpiak aRGR FRAPSAILENEN S,
(eegqylgne]ilamrla termaasetﬁaatadmﬂﬁ)maﬂvm@mgﬁmptﬁlf}ﬂrﬁ ﬁ@ﬂ(@rﬁh@%ﬂséﬁﬁol s (e.g.

etk}.ﬁﬂ lqutetgiE:XB%B(Hs)theQﬁ& h fo?e?dé?ﬁblé%ﬁtuﬂ'nall?%fr@'érﬂb s@d&@ﬂ@heﬂﬂmers (e.g.
chal k tlc m ner a g. highly

18i optieaally ke Pﬁ%ﬁ‘ @Séé""@“ﬁﬂé’%ﬂ § 'é%‘? V'”gﬁjﬁ%r@ tég’és eﬁfﬁaé Qigar, lactose
anghjetisiPeials oreampsilés er mfgsioq bottlegni n, spent sul phite Iiquors, '

met hyI cel lul ose, starch and pol yvinyl pyrrol I done) and lubricants (e.g. 30
magnesi um stearate, talc, stearic acid and sodium | auryl sul phate). In yet
an Qiapsulesspataintiy enropmese AEtivershatanses Phermbinatigns ¢f 86lva, use of a

corgpufhcel maAeRRe’hmbR B&lbreparad piehixiiRftrbatReamibataR@somie iert
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.




In still another aspect of the present invention, pharnaceuti cal
preparations containing as active substance one or nore cORPHLARNS. of
general formula | as defined above or the physiologically acceptable salts
t hereof, optionally conbined with conventional excipients and/or carriers.
4 April 2005 28a The preparations arg adm nistered by the usual nethods,
preferably by inhalation in the tré nt of asthma or COPD_ For oral

adm ni stration the tablets nmay, of course, contain, apart fromthe
abovenentioned carriers, additives such as sodium 35 citrate, cal cium

-car bppatpesaretich< AHCAMH ﬁﬂ@? it h_ vari ous, addi tives. such as
starch, b??%}gtr@%ﬁc?ﬂ pot atdgagt'arc &%gﬁ%#ﬁé‘h\gﬁ% ?ﬁ?@eﬁ %;i’e'?y Wg’lﬂi%‘{%} n

I ubrﬁ‘@éﬁ?@tm%‘lﬁ@ agimaenetiRn Epearaltasmisistiation tbetablesuhppac®e and tal ¢ may

be usmstsaf cdriigin, Spa® flonithd i ’ { of
e N, BPA fioniTh %o&éiﬁeﬁ@&?&iz%%rgﬁgg és?&@@t%gnécdél'g ér]rsgsgﬁéﬁ'conbi ned

e suspensi ons the actjve 4 1 S [ i
\?ﬁ hat/}%trei’ %%Eﬁf'ﬁ gg A, ﬁaﬁéﬁ?éc'HmAgé%meﬁégwtﬁer Withi variens @agldituesexci pi ent s
ment $ugheas alsosie prafieeattly patato starchegekitine windsthadike! Midigolat, Mb?ichgtgenti on is

nat _ dent. .on. the route of administration and the
comlﬁ %Hn%,fq tgga%@%g%@%tfgggﬁ gvﬁgﬁu%a@#rﬁi%‘fpz]iﬁ aﬂﬁ?ﬁﬂ?&hﬁdﬂﬁ%@ ®8npounds of
f or ntANae {img tor Hiatabiating peerasg. i Yie cadd otagquemisesuspicndinsehibrctibe pPY
range. The conpounds of formula 1 can also be wused effectively above the
pg range. The dosage may then be in the gramrange, for exanple.
Particularly when adm nistered by a method other than inhal ation, the 1o
-conpounds according to the invention may be given in higher doses (in the
range from 1 to 1000 ny, for exanple, although this does not inply any
limtation). The exanples of formulations which followillustrate the

. present invention without restricting its scope: 15 20 25 Exanpl es of
pharmaceutical fornulations A) Tablets

N




per tablet active substance. 100 ng |actose 140 ng corn starch 240 ny
pol yvi nyl pyrrolidone 15 nmy nagnesium stearate 5 ng 500 ny 4Phuil 0% v
ground active substance, |actose and me of the corn starch are m xed
together. The m xture is screened, th noi stened. with a solution of

‘pol yvi nyl 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 m xture is conpressed to produce tablets

of sui ts%B‘s%n%B@F?ﬁa@Bé o%hﬁﬁne@):vltﬁ%'r@% fIBGbur S Plcer26F EMBuUSNRSiAnce 80 ng
35 lacto ITP‘ corn, starc m crocrystalline cellulose 35 ng

pol yvi rﬁqs '8 GSREPIN ﬁﬁ"e@lﬁﬂ\eg%!{‘%%oxynet hyl starch 23 mg 4 April 2005
30 nagnesi um stearate 2 ng 400 ng The finely ground active substance, sone

SLI ;CIGI‘I pyrr ﬁ%r@hnel%ﬁ }d@o&h Hﬁ{eatubéﬂﬁorffsl Aé{bﬁﬁlﬁggr eeyned and
‘wor kéd dgperdenkon émmrqutﬁ@f @6?‘1#1!5%@%9%%“@1#{&? gamplaintdobertieatedr Whenat e whi ch

i's dri efinfinftaed ﬁﬂamTBﬁ tﬁ@@b#@b@ﬁﬂ@@nﬁfﬁmﬂ éié%hﬁl‘bc‘ﬁéﬁkédl%/ RR@Nesi um
st ear at eaddea% x%e he mxtur(g E ssedtoform
tabl et se?%qaca Sl fuabiesdh & HaGengs. Aot o pCraa T can aisc be
used effectively above the pg range. The dosage may then be in the gram range, for
example. Particularly when administered by a method other than inhalation, the
70 compounds according to the invention may be given in higher doses {in the range
from 1 to 1000 mg, for example, although this does not imply any limitation);

The examples of formulatzons which follow lliustrate the present invention without
restr:ctlng its scope: :

15
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



active substance 50 ng sodiumchloride 50 ng water for The
active substance is dissolved in water at its own pH or fd%‘ﬂ 82095 at . pH
5.5.t0 6.5 and sodiumchloride is adggd to make it isotonlc The sol ution
-.obtained is filtered free frompyrogens 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 ng and 50 ng of active
substance. Metering aerosol 25 Active substance 0.005 Sorbitan trioleate
0.1 Monofagresium stdararet hane and di fl uorddighl oronet hane 2 @ 3 ad 100
30 The suspension is transferred into a conventional aerosol container with
a netering valve. Preferably, 50 pl of —suspenston are delivered pet spray.
The active substance may al so be netered #4090 Miggher doses if desired (e.g.

0. 02 OT*Ném?é ngrraunééctﬁb%q}b@,fdneess&me JYehd B9 ét M!éb‘%os%ybstanceBBB 3 rrg
Formot erol funmarate3 ﬁl)"%%”gﬁ enzal koni ym chl or| "EDTA50. 0 ny

Apri P PUEEOCRYStAtne ce PRIV INMIPMETAIFONE 355 MY B:@ %rpgﬂ%ﬂ"?(wr‘? e us ual
manner schednediavdl@oriear with e mmaimn@crtdrn@tai—ub&hameﬁtmrm@ grateaR

e e e e

stearate are added and mlxed 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




ingredients together. G Powder for inhalation 15 Active substance 10 pg
Lact ose nonohydrate ad 5 ng The powder for inhalation is pfdtRid@803n the
usual way by m xing the individual i ggredi ents together. 20 4 April 2005
32 Patent Clains 1) Conpounds of general fornula 1 N wherein A denotes a .
doubl e- bonded group sel ected fromanong C=C and H X/ IH X- denotes an ani on
with a single negative charge preferably selected from anong chloride,
bromi de, nethyl sul phate, 4-tol uenesul phonate and net hanesul phonate; Rl and
R2 whi ch may be ideMgiqah)or different denotgy BHIE.QupP sel ected from anong
met hyl , ethyl, n-propyl and iso-propyl, which nmay optionally be
substituted by hydroxy or fluorine; R3, R4; R5 and R6, which nay be
i dent i ddiis solutionh eayer prapemed & thadusgdmamresrhy| , et hyl , et hyl oxy;
et hyl oxy, hydroxy, fluorine, chlorine, bromne, G\, C173 or NO2; denotes
met hyl, ethyl, nmethyl oxy, et_%oxy, -CH2-F, -CH2-CH2-F, -O-CH2-F, -0-CH2
CHe- B, o~ on, - cHRawdger feg inhalationcp- owve, - CH2- G2 Owve, - CH, - OEt
- CH2- CH2- OEt, - O0- COmetive Quisdtehce =O COCF3, - 3, fluorine, chlorine or
brom ne, optional IE in thqff ormof the i ndiéél ual optical isomers,
m xtures of the inBPUNASSY W@ Conmers or r&Hdnates t her eof .

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




2) Conpounds of general fornmula I, according to claim1, wherein A denotes
a doubl e-bonded group selected fromanmong 4 April 2005 _ / 44l 88 33 H p
“H X - denotes an anion with a si ngl e negative charge sel ected from anong
chloride, bromde and met hanesul phonate; Rl and R2 which may be identi cal

or different denote a group selected from nethyl and ethyl, which may

optionally be substituted by hydroxyZ2 or fluorine; 0, R4, R5 and R6, which
may be identical or different, denote hydrogen, nethyl, ethyl, nethyloxy,
et hyl oxy, - hydroxy, fluorine, chlorine. or brom ne; R7 denotes nethyl,

et hyl, methyl oxy, ethyloxy, CFpénftifnsne. optionally in the formof the
I ndi vidual optical isonmers, mxtures of the individual enantioners or
racenmat es thereof. 3) Conpounds of general formula 1, according to one of

cl ai ns 1) Goripoundhexf genersl formuth H and denot es a doubl e- bonded group

sel ected from anong X denotes bronide; RlL and R2 which may be identical or
different denote a group selegted from nethyl and ethyl; R3, R4, R5 and
R6, which may be |dentlmﬁd\tﬁRd|fferent denot e hydrogen, nethyl,
met hyl oxy,  chlorine or fludy ne; Fﬁxdenotes met hyl or fluorine, optionally
in the formof the individudN_optical isonmers, m xtures of the .

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



I ndi vi dual enantioners or racenmates thereof. 4) Corrpounds of gener al
formula 1, according to one of claims 1 to 3, wherein A/ 4MilR0@hd
denotes a doubl e- bonded group sel ected from anong X denotes bronide; Rl and -
R2 which nmay be identical or different denote nmethyl or ethyl; 4 April 2005
34 R3, R4, R5 and R6, which may be :ﬁdentical or different, denote hydrogen
or fluorine; R7 denotes nethyl uorine, optionally in the formof the
i ndi vi dual optical i sorrers m Xt ures of the individual enantionmers or

racemat es thereof. of a corrpouni of §ener al formula 1 according to

one of claims 1 to 4 a di canent e of a conpound of general
formula 1 according to o e f clapfis 1 for preparing a medi cament for
the treatment of ast hrra D, vagal | # |O1ddded si nus bradycardi a, , heart

rhythm .sorders, astr inte nal tract asns in the
urinary ‘tract andda a?“'éﬁg"ﬂ P9 %?e@ d?‘aég‘acﬁ 5‘%’8’“@? gener al
formul a 1 accordi aa@ fd’ﬂ@nq*ﬁ @rtbmldepam;bmetmayesalp’mdatmnent for the

treat neR1 ghd /&2 haicH m@?ﬂ% id8hticd &F Hﬁi%? t'd@ot@é%??uﬁ%é@gﬁeﬁg%a' ning as

active substance on ppounds ener al ording to
one of claims 1 t8 Y'pl‘r‘?‘é‘?"tﬂ‘@!jlo\?ﬁpﬂ‘ lyee: sypstitiitedd hysrexer eof |

optional |y conbi nedﬂw}:ﬁrie conventi onal eXCI pi ents and/or carriers. 9)

Phar mac 2Rl el rai ng. to |m8 rac erised in that
fheyt “on a:‘rﬁatﬁhnéﬁﬁ&?ﬁthg{;lw&hﬁﬁ%;%ogf ’\?dtﬁliﬂibx sysied g?lﬂi&rﬁ th:ljgﬁnwmn f Ortmrjll aho
east one, further v ) Y, SL Haorinds a1 e

“betam netics, antpghigedi ¢ agents, PAF-antagonists, | eukot r i ene- ant agoni sts

R/ denotes methyl, ethyl, methyloxy, ethyloxy, CF3 or ﬂudr,ine,
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;
- RY 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;




and steroids. 10) Process for preparing a conpound of general fornula 1 R+
R N X 4 April 2005 35 wherein A, X - and the groups Rl, R#*ARB200& R5 R6
and R7 may have the neanings given in clains 1 to 4, characterised in that
in a first step a conmpound of general formula 3 R R' 3. wherein the
groups R3, R4; R5, R6 and R7 may have the nmeanings given in clains 1 to 4
and R denotes chlorine or a C1 - ca-3 kyl oxy, is reacted with a conpound of
formula 2 RE NH A CH 2 wherein A and Rl may have the meani ngs given in

clainms latp44,6t0 ohgain. compaynd. of fornmula 4 wherein A and the groups
R1, RS,&RZLR' RE ?%? &d‘”ﬁﬁ%ﬁ?y ng)‘ge’ﬂﬂ-‘é" 05‘3'5%?] sAgfQfe HYIFPQan®hs 1 to 4,
and t hiBudrine;hen quat erni sed by reacting with a conpound R2-X, wherein R2

and X ngy have thg?,q@%gig@%@y%\f%ﬂhg claime 1 to 4 to obtain a conpound of

formula 1,. 4 Aprl _Abstract: The present invention relates to new
“ant i choPRYREIAYY ¢ U Togavelrthe individualopticRk isemens, mixtures of the

individual enantiomers or racemates thereof.

5) Use of a compound of general formula 1 acCOrdfng toone of claims 1to 4 .
as a medicament. '

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-tracit, spasms in the drinary-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) Process for preparing a.compound of general formula 1

1 .
Rz\\;'i’R x— .




R 15 wherein A, X - and the groups Rl, R2, R3, R4, R5, R6 and R7 may have -
the . meanings given in the clains and in the speC|f|cat|on4¢ﬂftb@@@f"ses for
preparing them and their use as pharmaceutical conpositions.

35

wherein A, X ~and the groups R1, RZ, R3, R4, RS, R6 and R7 may have the
meanings given in claims 1 to 4, charactensed nthatin a first step a
" compound of general formuta 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
1

' 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.





