+1 79863pri.21 0 Repl acenment Sheet- .3 February 2006 Process for preparing
scopi ne esters The invention rel at es; to a new process for preparing scopine
: esters of general formula |l M ,M N X Ar _- 7 wherein X - and. the
" groups Rl and Ar may have the neanings given in the Beplapemeniéhest t he
speci f |?§é on, Background to the invention Anticholiner gifedruagy2006

appr opr RF'-%ED used to treat a nunber of diseases. Particular nention
shoul d. be rmade, for epayed thma or COPD (chronic
obstructive pul nonary di se%sfec?j.rpF r'ri:'{rgg%tgel;rﬁgl%t etg'gss di seases. WO 92/ 16528
proposes, for exanple, anticholinergics which have a scopine, tropenol or
t r opi nelteabiventon velttaseto aThewmr@@éﬁTﬂo@Pré%Br% MEpH7d 4838 ﬂieyﬁé?éned is the
prepar ahlfs®f anticholinergically active conmpounds whi C?I re
characteri'sed by their long- lasting activity. To solve this problem WD

92/ 16528 di scl oses i nt eralpi,@&\+ ilic acid esters of scopine, tropenol or
tropine. For treating chronic'fiiseases it is often desirable to prepare
phar maceutical conpositions h a longer-lasting effect- This w |

general ly ensure that the @an tion of the active substance needed to
achieve the therapeutic effe entyin the body for a |onger period
of tinme without the need for t phar maceuti cal conposition to be

admi ni stered repeatedly andRqI I

“Ar
Ar. ... 1

wherein X - and the groups R1 and Ar may have the meanings given in thé
claims and in the specification. |

Background to the invention

Anticholinergics may appropriafe!y be used to treat a number of diseases.

“Particular mention should be made, for exafnp!e, of the treatment of asthma

or COPD (chronic obstructive pulmonary disease). For treating these

diseases WO 92/16528 proposes, for example, anticholinergics which have a
. scopine, tropenol or tropine basic structure.

The problem on which WO 92/16528 is based is the preparation of
anticholinergically active compounds which are characterised by their !on.g—

- lasting activity. To solve this problem WO 92/16528 discloses intér alia
benzilic acid esters of scopine, tropenol or tropine.

For treating-chronic diseases it is often desirable to prepare pharmaceutical
compositions with a longer-lasting effect. This will generally ensure that the
concentration of the active substance needed to achieve the therapeutic effect =
is present in the body for a longer period of time without the need for the
pharmaceutical composition to be administ_ered repeatedly and all too
frequently. Moreover, if an active substance is administered at longer intervals
of time, this contributes to the feeling of well-being of the patient to a
considerable degree. It is particularly desirable to provide a pharmaceutical
composition which can be used to therapeutically good effect by administering
it_o_nce a day (single dose). A single application per day has the advantage



. frequently. Mreover, if an active substance is adm nistered at |onger
intervals --of -ti-ne, this contribut esztto..the feel.ing of well-being of the
patient to a considerable degree. is particularty-desirabl'e to provide
a pharnmaceutical conposition which can be used to th&eplgeemenidinegt good
effect by administering it once a day (si ngl e dose). A3diabglasy 20¢f i cati on
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conposi SRSV @ Perdiyen myst me&up@mcwaamaqwmqemty Fired delli vity shoul d

renai n the desiretlamiseasf essdtivite aﬂ\éﬁfhe?‘a(ﬂlﬂirfitls’aﬂoﬂﬂﬂttﬁé( ﬁaﬁﬁ%&nesf iod. Onthe

th ph | t
Shoal o Cotipd o BhBAIRREL hyaly biichly dnsfiB @hﬂwﬂeo%gﬁ 1ty Gbayity an noti ve
Sﬁbst arfegai ﬁétﬂqmsmgsamsacbtle wexya paigf Idr@t]@uedisduh@begb@ OF &par gtl on of g _
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and cont i ns active su at e doses can
At yc%’Fﬁ?‘?ﬂ f @griogl of ﬁé@u%@lfhdabuItttaﬂih,aantawvesubstanoé scopi ne,
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cont r aghnir8ydde conpounds disclosed in WO 92/16528, for exanple, it is -
_p055| ble to prepare anticholinergically active pharmaceutical conpositions

It has been found that the esters of scopine, tropenol or tropine disclosed in
WO 92/16528 do not meet these more stringent requirements. Because of
~ their extremely long duration of activity, significantly exceeding the period of

about one day specified above, they cannot be used therapeutically in a
single once-a-day dose.

tn contrast to the compounds disclosed in WO 92/16528, for example, it is
- possible to prepare anticholinergically active pharmaceutical compositions
- which can be administered once a day if scopine esters of formula 1

+ Me
Me-'--N

‘wherein X - and the groups R1 and Ar may -have the meamngs specified
hereinafter are used.

In addition to the methods of synthesis disclosed in WO 92/16528 for
preparing scopine esters, processes for preparing esters of scopine are also
disclosed in EP 418 716 A1, for example. These processes known in the art



. which can be adm nistered once a day if scopine esters of formula | Me~
,M N Ar X1 wherein X - and the groups Rl and Ar nmay have the neani ngs
specified hereinafter are used. In“addition to the nmet'hods of synthesis
~ disclosed.in WO 92/16528 for preparing scopi ne est erBeplaeasaerdsheet or
preparing esters of scopine are also disclosed in EP 43&epnern\P00& or
exanpl éﬂawﬁ&eb%ﬂﬁ%@ﬁé@ﬂa@m compivends of fB3rRela BdtventerShese 3 February
2006 rA¥thdds @ ; ARAH f . wever,
t hese net hods é@gﬂ‘%ﬁ ég?éﬁ%?@%{%&g%ﬁg&casesﬁlg}g#ggcﬁ%eg%%ﬁﬁg&&n dures
i nvol vithgUMRehEhHEHNSF!S S{BRShesi s steps. The aim of the present invention is
to provide a nethod of synthesis which allows the conpounds of general
f or mul synt hesi.sed nore easily. Detailed descrjption of the
i nvent iafoﬂr? éﬁ} %ﬁh@?@??nti IpVentiongs &o ProyidRi arRgnod s syathasisorhichr nul a 1+ Me
Me. N allows the ophgreeindsXf yeaadhl fdreniga dupHeRlyranekidd Moy Bayigy. t he nmeani ngs
specified hereinafter, may be obtained in a single reaction step if
conmpounds of formula 2 Y ' _ '

_ ' Detailed description of the invention

Surprisingly it has been found that compounds of formula 1

+ Me
Me\_N

=
[E=Y

wherein X - and the groups RT and Ar may have the meanings specified

hereinafter, may be obtained in a single reaction step if compounds of formula
2 :

+ Me
Me\N
O .

OH

1)

are used as starting material.

~ Accordingly, the present invention relates to a process for prepéring
compounds of formula 1




OH 2 are used as starting material Accordingly, the present invention

rel at'es to a process for preparing conpounds of formula | Repl acenent
Sheet 3 February 2006 Me_ -Me N At X may represent chlorine, brom ne,

" iodine, nethanesul phonate or trifluoromethan es u IWM@M&H etr epr esent
hydroxy, Cl-C4-al kyl, O -C4-al koxy, C173 O fluorine;  3februeap?®8ent a
group sel ected from anong E YMe napht hyl, thienyl and. furyl, which may
optionally be nono- or di fituted by one or two groups selected from -
among C 1-C4-al kyl, C 1-C4- - koxy, hydroxy, fluorine, chlorine;

brom ne. or CF3, characteriéed ' at a conpound of formula 2 M ~ - Me N
O Y wherein ' :

X
O
R‘Qv
Ar
Ar . 1
wherein -
X may represent chlorine, bromine, iodine, methanesulphonate or
trifluoromethanesulphonate; |
R1 may represent hydroxy, C1—C4-alkyl,” C1—C4—a[koxy, CFzor
fluorine;
Ar may represent a group selected from among phenyl, naphthyl,

thienyl and furyl, which may optionally be mono- or disubstituted by
one or two groups selected from among C1-Cy-alkyl, C1-C4-

alkoxy, hydroxy, fluorine, éhlorine’, bromine or CF3,

rcharacterised in that a compdund of formuta 2

+ Me
Me\N
0 )
Y
| OH 2
wherein
Y~ :may.denote chiorine, hromine Hodine, methanesulphonate.or

trlﬂuoromethanesu!phonate is reacted in one step with'a compound of

formula 3
O
' R'\rZ\RR
o Ar

wherein



.. Y ma . deno_-eh~~riae, amne ~odua . . etfanesui Pgonate or:
trifluoronet hanesul phonate is reacted in one step with a conpound of
formula 3 Ar wherein 5 Repl acenent Sheet 3 February 2006 R derotes a
‘group sel ected from anpong hydroxy, nethoxy, ethoxy, OReplacamesniSheele,
O - N-pht hal i mi de, phenyl oxy, nitrophenyl oxy, fl uorophefyiebmiary 2006
pent af IFuor(aﬂeheressla)gmup/iséwb@&}frorﬂ-a@ﬁér}d Bydroxy sﬁg%a |eth0 ggt,@w “and
- S- phenyl g% g §, S I% Ian% have one of ﬁ ve neani ngs.
Preferably, s F?*H 2 8nppﬁnﬂf’§3§ ’F%OF%{‘WMSS for preparing
conpounds ﬂﬂofwh@ny@xy pentaNbordehanySxit, VRgoey, P-allyfoxy, TBYmESR esent
brom ne, ne Ar trifluoronethanesui phonate; -may
P s

repr esent 0X r fluorine; may represent a group selected
from aﬁ?ﬁ] %ﬁ)@ angi}ﬁ\rerﬁyy hawe one of the above meanings.

Preferably, the present invention relates to a process for preparing
compounds of formula 1

X
1
- wherein _
X~ _may represent bromine, methanesulphonate or
' trifliioromethanesulphonate;
R1 may represent hydroxy, methyl, CF3 or fluorine; ,
Ar - may represent a group selected from among phenyi th!enyi and
' furyl,
_ maractensed in that a compound of formula 2
+
Me—ty Me
0 -
Y
wherein
Y- may denote bromine, methanesulphohate or

trifluoromethanesulphonate _
is reacted in.one step with a compound of formula 3



furyl, characterised in that a corrpdund of formula 2 Y 2 wherein Y- rray-'
"denot e brom ne, nethanesul phonate or trifluoronethanesui phonate is reacted
in.one step with a conpound of formula 3 6 Repl acerrent Sheet 3 February '

2006 O 3 wherein R denotes a group sel ected from anoR ?ﬁtﬂ‘? o
O N-succi ni mi de, O N phthalinide, vinyloxy and 2-allyl oRy® W&rﬁwﬁgr oups R1

and Ar may have one of the above meani ngs More preferably, the present
invention relates to a process for gi)ari ng conpounds of formula | X Ar |
X may represent brom ne, nethagksul/phohate or trifluoronethanesui phonate;
R1 may represent hydroxy or rret hyl/7~AAr may represent phenyl or thienyl,
characterised in that a corrpoundAof forgula 2 CH

wherein

R denotes agroup selected from among hydroxy, O-N-succinimide, O-N-
~ phthalimide, vinyloxy and 2-allyloxy and
the groups RF and Ar may have one of the above meanings.

More preferably, the present invention relates fo a process for preparing
compounds of formula 1

+ Me

Me\.N
0] H _
0 X
R‘\z o
A Ar 1
wherein _
X- | may. r'epre_sent bromine, methanesulphonate or
trifluoromethanesulphonate;
R1 | may represent hydroxy or methyl;
Ar may represent phenyl or thienyl,

characterised in that a compound of formula 2

+ Me
Me\N
O -
Y
OH 2
wherein .
Y- may represent bromine, methanesulphonate or

trifluoromethanesulphonate



“wherein Y may represent brom ne, methanesul phonate or
‘trifluoronethanesul phonate 7 is reacted in one step with a. conpound of
formula 3 Ar 3 Repl acenent Sheet B February 2006 wherein 'R-denotes a

group sel ected from anong hydroxy, O N-succinim de, @W'??WFSH?Q!&
vinyl oxy and 2-allyloxy, preferably vinyloxy and 2-al|y3 688ruary086t he

gr oupss %Miﬁ“mgﬁﬁﬁ%@ﬁ“ﬁgﬁﬁm‘%g jreani ngs. To performthe process

according to the 1 nv | owm ng procedure nmay be used In a first

step the conmpound of fornmula 3 is taken up in a suitable organic solvent,
preferably in a polar organic solQent, nost preferably in a sol vent

sel ected from anong acetonitrige, Hmponmet hane, formam de,

di met hyl f or mam de, N net hyl pyRrel i/di none, di nmet hyl sul phoxi de and

di met hyl acet ami de, while of the abo®énentioned sol vents di methyl f or mani de,
N- et hyl pyrrol i di none and dfnetﬁ?lacetanide are particularly preferred. O
partigy1 .inportance according to the invention are dinethylforman de and
N- et hyl pyrrolidinone, the latter being particularly preferred.

Pr ef eFabl flenplesegivup.sslented from amosty hydexy, bNyslneinigdde, O and 1.5 L of
the abovephiHairfigs IR AnRLIYRSY, PrieBly AhyblF aRAPMAG! formila 3

d.
use and

the groups R1 and Ar may have one of the above meanings.

To perform the process according to the invention the following procedure
may be used. '

In a first step the compound of formula 3 is taken up in a suitable organic
solvent, preferably in a polar organic solvent, most preferably in a solvent
selected from among acetonitrile, nitromethane, formamide,
dimethylformamide, N-methylpymolidinone, dimethylsulphoxide and
dimethylacetamide, while of the abovementioned solvents
dimet_hyiformamide-, N-methyipyrrolidinone and dimethylacetamide are

“particularly preferred. Of particular impartance according to the invention are
dimethylfonnamide and N-methylpyrrolidinone, the latter being particularly
prefemred. '

Preferably, between 0.5 and 2 L, most preferably between 0.75 and 1.5 L. of
the abovementioned solvent are used per mol of the compound of formula 3 _
used. ' |

: Depending_on the choice of the compound of formula 3 it may be useful in
Some cases to activate it before the reaction with the compound of formula 2.
If derivatives wherein R = OH are used as the cdmpound of formula 3, it is B
preferable according to the invention to use, for example, correspond_iing
afztivating reagents such as carbonyidiim idazole, carbonyldi-1,2 4-triazole
dff:yclohexylcarbodiimide or ethyl-dimethylaminopropylcarbodiimide; whi!e,'in
this context the use of carbonyldiimidazole is particularly preferred. Between

1 and 2 mol of the coupling reagent are used per mol of the compound 3 used
whgrefn R=hydroxy. Preferably, 1 - 1.5 mo} of the coupling reagent are l:sed.



‘Depending on the choice of the conmpound of fornula 3 it nmay be useful in

'sonme cases.to activate it before the reaction with the conpound of fornul a
2. If derivatives wherein R= OH & e used as the conpound of-formula 3 it
is preferable according to the invention to use, forReptaogpiest Sheet
correspondi ng activating reagents such as carbonyl di i n3 febwhey,2006

car bonly ket aboverdettidragtbtaplin 'r@ﬁ@éﬁt@%&{%_@ﬁpggiéﬁﬂe e whenR= _ -

et hyl -f&fd(}g;(h%ham ncgprortr)‘ | carpodi 1 mde, while in "this context the use of
car bony! I 141 ga2 8Fe 'y i;’%‘rfai GnAht§ingd ds erefemmblystingstior aipetiad! of nol of the
coupl i h§ haageprefanblyBéhioues, atd tephpérare ATRAUAGHGR S8 5 Wbt ei n

R=hydr 2) ) = 1 of. the coup]i reagent are used. 8

Repl ac@%%?ggﬁ%gﬁﬁéﬁe%gﬁrgﬁy@ggEeaﬁt'fmte}‘?eg%ﬁ? b@ﬁqg‘ﬁf‘?‘ﬂggﬂ- coupling reagents
-are used, -as is preferred when R = hydroxy, the reaction m xture then

obt ai MRk readabaeikakE bf 3tihk ' t b ferably 3-7
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bef or @4HUHIHEL ORRQE YemRYanesk goveling reagests imtiee caseof Br=mi xture of 3
ig t hdwalsaxe e titdrongdsted tsenfem it 8 Melo @bt@,][plbkg‘rﬁbﬁqgiéion of one of the
above ' , | g Leagents, in the case off R hydroxy, is then

adj 'usgﬁﬁegﬁg%g%géreﬁ%eeﬁ&wg@o REpErahly Jo pdediperaler at ur e bet ween
20C aketween -he$i apd & 6r abil yhe comploempiaf dbrida 206 HwEeE thdRf.and 5C, and the
conpoHHLLRf ' : P ed. on the co und 3 originally
used, st oi c(r)lﬁiE gﬁ%@@%ﬁ%éﬁ?%‘%%ﬁ %E)Or’rﬁﬁéwgtqﬁarf’%%loﬁge may be added.
Howev EPTMRGUAAOTfpandiahnayhe afdetdHowevend is picgatabtmatardiid o be present

- i n exdes nventioalfed 3 eNbe @rdserfGs ke &in RIS to ifﬁ%@?tcﬁ@%ﬁ;ﬁtegfageg' g ‘;gdaﬁ q

mol , ferably, bet n 0,7 and 0.95 nol, nost = pre
0.9 n@{\%{gﬁ:og, é%tévﬁ.?%vﬁ%p@d ﬂ'ﬂ?oqo?rqf‘?f@bb’othﬂb@ﬁﬂ 0.5 anddy9Tmolr @@st i on mi xture
nent i preferalifp between 5% arahbiowed! oi Fare WediEh kol $8e compound

3 used. : '

The reaction mixture mentioned above is then combined with a suitable base
dissolved in one of the abovementioned solvents., Ofganic; or inorganic bases
may be used. Preferably, alkali metal imidazolides are used as the organic
-bases, which may be generated in situ from the alkali metals and imidazole or
the alkali metal hydrides and imidazole, for example. Preferred alkali metal

7 imidazolides include imidazolides of lithium, sodium or potassium, while
sodium or lithtum imidazolide are preferred according to the invention. Most
preferably, !ithium imidazolide is used. Preferred inorganic bases are hydrides
of lithium, sodium or potassium. Most preferably, sodium hydride is used as
the inorganic base. Of all the abovementioned bases, lithium imidazolide is
most preferably used. '

If the intention is to prepare compounds of formula 1 wherein R1.denotes
hydroxy, instead of the abovementioned base-catalysed reaction,
transesterification under milder reaction conditions may also appear
advantageous. Zeolites may advantageously be used as catalysts.

~ If the reaction is carried out with one of the abovementioned bases, at least

- stoichiometric quantities of base are used per mol of compound 2 used.

. Preferably, 1 to'1.5 mol, preferably 1.1 to 1.3 mol of base are used per mol of
compound 2 used. If the base is adde‘d in the form of a solution, as is the case



dissolved in one of the abovenentioned solvents. Organic or inorganic bases
may be used.. Preferably, alkali netal im dazolides are used as the organic

.. bases, whi ch may-be generated i n%itu fromthe alkali metals and
i mi dazole or the alkali netal hydrides and inidazol eReplagementahgple.
Preferred al kali netal inidazolides include imdazolidégebruary20f6um

sodi-urkticyletnseitutine hasiel ithiud DB Alide prefintl S Hg % thGie, are preferred
Ithiumimdazolide is used.

accor. referably, |
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- st oi cHiPo#etG.incetaualplyiat 2625 _base are used per mol of conmpound 2 used.

Pref'erably, | to 1.5 nol, preferably 1.1 to 1.3 nol of base are used per

nol of g]igy(R 2-used. If the base is added in the formof a soluti-on, as
i s th@”c%@ & Adslesiteribe spruding Sudpeinsionr at dﬁﬁfantp@mpbfam@rl y with the

- base Mheithaiod of deiaelopdRd8 AR BRHARCH (L 2(89%'%@5;33“%@ ggon whi ch i s

gener situ It 1s refera pur pose the
sol ve {eﬁgrdl afe' rﬁél"ﬁﬁ‘ﬁ%@ﬂsﬁ geaera} farmula ik whieegia X-rent | oned
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L of | t f th
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to the invention. It will be apparent to the skilled man that by a suitable choice
of the reagent H-X a correspanding procedure can also be used- -analogously
to prepare compounds wherein X~ does not denote bromide. .

In order to prepare compounds of formula 1 wherein X~ = bromide, preferably -
2 to 4 mol, more preferably 2 to 3 mal, most preferably 2.2 to 2.6 mol of
hydrogen bromide, based on the compound of formula 3 used, are added at
constant temperature The hydrogen bromide used may be added either in
gaseous form or in the form of prefefably saturated solutions. Preferably,
according to the invention, the hydrogen bromide is added after belng
.dissolved in glat;lal acetic acid. Most preferably, a 33% hydrogen bromide

- solution in glacial acetic acid is used. After the addition has ended the mixture
is stirred at ‘constant temperature, possibly élse while cooling with ice
_(between 0.5and 6 hours).

Fmatly, the solution obtained is combined with a non-polar organlc solveit,

preferably with a solvent selected from among acetone, toluene, n-butyl

acetate, dichloromethane, diethyl ether tetrahydrofuran and dioxane, most
- preferably totuene or acetone

| After thorough mixing the product that crystallises out is separated off and
- _weshed with the non-polar solvent mentioned above. In order to remove any



|

1 5-35C, preferably at 20-25C. An acid HX is added to the resulting
suspension at constant tenperature. The choice of acid depends on the
anion X- in the desired end productioof general formula 1. Insofar as
conmpounds of general forrmula 1 wherein X- denotes br oferlacement gheeler abl y
synthesi sed within the scope of the present invention, 3fiebruasi 29 ng
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~the invention, the hydrogen brom de is added after being dissolved in

gl aci acet it@ acid. Myst preferably, a 33% hydrogen brom de solution in
gl aci-at¥ H2Eg;tee sompauads s dormasle & . whishadeiknpom ihdise prickestttdie m xture s
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inally, the solution--dbtainhed is conbined with

(bet wepp 1S E
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acetone, toluene, n-butyl acetate, dichloronethane, diethyl ether;

-t et r alndeadi NirPRIsht L P X t ref erabl y | uene or acetone. After
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_.\A/ashe&gWQ‘W”Fﬁé’f'rﬁWLHBIEar sol vent mentioned above. In order to renove. any

10 Repl acenent Sheet

Me»fN’Me
0 ;
' Y
OH 2
wherein
Yo denotes chiorine, bromine, iodine, methanesulphonate or.

trifluoromethanesulphonate,
as starting materials for preparing compounds of formula 1 -

+ Me
0
0 "X
O
R’ﬁ}
Ar
Ar ' 1
wherein -
l‘.,X - may represent chlorine, bromine, iodine, methanesulphonate or
trifluoromethanesulphonate;
R1 may represent hydfoxy,r C1-C4-alkyl, C{-C4-alkoxy, CFgor

fluorine;,



3 February 2006 water-soluble inpurities, the crude product may be treated
wi t h aqueous bromni de sol utions sodi um or pot assi um brom de soI ution.
Further purification of the conpouhgs of formula | th s obtalq i
necessary, be carried out by chronmatography over sili

recrystallisation fromsuitable solvents such as e.g. Ig s, for
exanplAr i soprapammprewnwgtmxdé‘@eéﬁﬂ%m‘é&o?@ﬁ{a};g [ ch are known
in the prior 3hten or Si SI t'he structures of

ﬁ{q@rw ng. materials f
formila 1, these rfl chot | rji“gb e 9 ‘056{119%"9%@{9#%@8 chby obt ai ned i n
only one reactd6n°® i“’é’@m“ﬁ%ééﬁﬁt%ff?m amoag 6hey-aligpeCl-C4-he present ,
i nvention rel atllexyt hydiogyuieorie, cﬁ&imféuﬁﬂﬁmﬁéo?@rqg;' a2M{-M NOH?2
wherein Y- denotes chlorine, bronine, iodiné anesul phonat e or
trifluoronethanesul phonate, as starting materials for preparing conpounds
of formula I Me- IVE N wherein X may represent chlorine, bromne,

irodi N§rre F%Lﬂgﬁ'cﬁlsu' a.t e or trifluoronethanesul phonate; Rl nay represent

hydr 2% §?” IpYenion telpies)lg themse of compeiinde of formula - - - - - - - - - -
Me\+N Me
0]
Y
OH 2
‘wherein -
Y - denotes bromine, methanesulphaonate or

triflucromethanesulphonate,

as starting materials for preparing compounds of formuta 1

+ Me
Me\N
- O
0 Mox
| o
Riﬁzk
_ Ar
o Ar 1
wherein
X~ may represent bromine, methanesulphonate or
trifluoromethanesulphonate;
Rr1 - may represent hydroxy, methyl, CF3 or fluorine;
Ar may represent a group selected from among phenyl, thienyt and

furyl.



It .Repl acement Sheet 3 February 2006 Ar may repfesent a group sel ected

from anmong phenyl, naphthyl, thienyl and fury |, which may optionally be.
mono- or disubstituted by one or §mwo groups selected fromanong Cl1 ‘
-C4-al kyl, Cl1-C4- al koxy, hydroxy, fluorine, chlorineRepaeamient SogetCra .
Preferably, the present invention relates to the use of 3¢&hfsennd60f

f or mul rein. Y enotes brom ne, nethanesul phonate
or t rl?l]p Fﬁ%‘%ﬁeﬁgp B@H‘e%ﬂge&h\g@ﬁﬁ}‘@?t@“ 5%'%§P3h?\b‘sﬁé’f EPMRSINASOf b1 epar i ng.

conpoud®®UEF 2formula 9 M Me N X | wherein X - may represent broni ne,

met hanesul phonate or trif| uer ¢vet hanesui phonate; R may represent hydroxy,
-methyl, CF3 or fluorine; TRy represent .a group selected from anong
phenyl , -t hi enyl and _

0O

_ OoH 2
~ wherein
Y- denates bromine, methanesulphonate or

trifiuvoromethanesulphonate

- as starting materials for preparing compounds of formula 1

+ Me
Me*--N
0 H
¥ X
0
_ R1\2,
_ Ar
. Ar . 1
wherein
X- may represent bromine, methanesulphonate or
~ trifluoromethanesulphaonate;
R1 may represent hydroxy or methyt;
Ar - may represent phenyl or thienyl.

The Examples that follow serve to illustrate some methods of synthesis
carried out by way of example. They are intended solely as examples of
possible procedures without restricting the invention to their content.




furyl. 12 Repl acenent Sheet 3 February'2006 Most preferably, the present
invention relates to the use of conpounds of fornula 2 M ' M N O

wherein Y - denotes brom ne, nethahesul phonate or Re IacementSheet
trifluoronet hanesul phonate 2 as starting materials for jr ard gogé)rrpounds
of formula | Me+ “Me N A X | wherein X - may represent rorw

' Side: MY represent '
hydroxy or nethyl; may represent pheny 'Exarrpl es that -

fol l ow serve to ill ustrat(eMsorre met hods of synt hesi s carried out by way of

exanpl e. They are intende %014 Y as examgples of

Carbonyldiimidazole (1206 g 7 44 mol ) is added batchwuse to a solution of -
2 2~d|phenylprop10mc acid (1629 g, 7.2'mol } in N-methylpyrrolidinone (9 L)
and then stirred for 5 hours at ambient temperature {about 23°C). The
reaction mixture is cooled to —3°C. Scopine methobromide (1501g, 6.0 moi ) |
is added to the reaction mixture. Then a solution of lithium imidazolide
{prepared from lithium hydride { 59.6g; 7.12 mol } as well as imidazole (490.2
g; 7.2mol }in 5 L of N- -methylpyrrolidinone. is added dropwise. It is stirred for
- 17 hours at ambient temperature. Hydrogen bromide solution (33% in glacial
acetic acid; 2460 ml, 14.25 motl ) is added to the resuiting suspensu)n at 18-
28°C with cooling. The suspension is stirred in the ice bath and then
-combined with toluene ({14 L). It is filtered and the filter cake obtained is
: su3pended twice with 5500 ml of 30% potassium bromide solution and suction
filtered. The substance thus obtained is dried in the drying cupboard at 40°C.
~ Yield: 2359.3 g =858 % of theory.

To purify it, the crude product (21 00 g ) is recrystallised from 35.7 L of
“isopropanol.

Yield: 1562.2 g; colourless flakes.

The following may bé obtaified analogously in a singlé synthesis step:



~acid; 2460 m, 14.25 nol) is
"with cooling. The suspen5|on i\s

possi bl e procedures wi t hout restricting the invention to their content. 13

Repl acenent Sheet 3 February 2006 Exanple 1: 2 2-Di hen - | . ro ionic
acid scopine'eSter-nethobronide Mé4Me N Br Carbonyldllnldazole (1206 g,
7.44 nol) is added batchwi se to a solution of 2,2- d| ﬁﬁﬁ #i c. acid
(1629 g, 7.2 mol ) in N-nmethylpyrrolidinone ( 9 L ) and Feh Qq%ed for 5

e © Bkamphe onl1d S0RKT, HR7 (ARAHOWAD 1y WAL IATMARI. SR 5 Pon®? (O

Feaction

.3

.- 3C. net.nobrom
nlxtur'Oga%fazq“@“mydpWh3ﬂﬁleEHEﬂﬁiEﬁiﬂE§bl|de (prepared fron1I|th|um

hydride (59.6g9; 7.12 nol ) as well as imdazole (490,2 g; 7.2 nmol ) in 5L
of N-nethyl pyrrolidinone ipge ;+added dropwise. It is stirred for 17 hours
at anbi ent tenperature. Hydegén brom de Bol ution (33%in glacial acetic
ded to the resulting suspension at 18- 28C
nrred in the ice bath and then conbined
d the filter cake obtained is

with toluene (14 L ). It .
suspended twice with 5500 n
filtered.- The substance thus obtain dried in the drying cupboard at
40C. Yield: 2359.3 g = 85.8 % of t y To .purify it, the crude product
(2100 g ) is recrystallised from 389%]L o% |sopropanol. Yield: 1562.2 g;
col ourless flakes. The follow ng beyiobtai ned anal ogously in a.single
synthesi s step: 14 Repl acenent - o



.3 February 2006 Examle 2: 1 a 2 4 5a 7 -7- h drox di-2-thien facet | ox 9
- 9-di-meth i 3-oxa--9-azoniatri clo 3.3.1.02'4 nonane--broni de. Me+ M Br-
i 5 Patent: G ainms 1) Process for prgparing conpounds o forrrul Me N X
Repl acenent Sheet 3 February 2006 wherein . .may repr ﬂ?e”&?ﬂtéi?g

brom ne, iodine, nethanesul phonate or trifluoromnethan a
represent hydroxy, C 1-C4-al kyl, Cl-C4-al koxy, CF3 or fI uori ne;

‘represent a group sel ected frBatestdegitpaenyl, napht hyl, - thienyl and furyl,
whi ch may optionally. be-nono- or disubstitut ed by one or two groups

sel ect d F,roma g Cl- C4- al ké gl -C4- al koxy, hydroxy, fluorine,

chl oril BPSRRSHET BreRariey CURRPYR %Pf@é‘d“l%t hat a corrpound of formula 2
Mew I\/e "N ox4 Y :

Me\+N Me
G o _
0 X
RT\Q‘O
: Ar
Ar 1
whereln -
X- ‘may represent chlorine, bromine, iodine, methanesulphonate or
trifluoromethanesulphonate;
R1 may represent hydroxy, C1-Cz-alkyl, C1—C4—afkoxy, CFgor
_ fluorine;
- Ar may represent a group selected from among phenyl, naphthyl,

thienyl and furyl, which may optionally be ' mono- or disubstituted by
one or two. groups selected from among C1-Cg-alkyl, C{-C4-

- alkoxy, hydroxy,_ fluorine, chlorine, bromine or CFa,

characterised in that a compound of formula 2

+ Me
MB\N
O' -
Y
wherein
Y~  may represent chlorine, bromine, iodine, methanesulphonate or

trifftuoromethanesulphonate,

s reacted in one step with a compound of formula 3



- . 2 wherein Y - may represent chl orine, bromine, iodine, methanesul phonat e or
t r'i .1 uor omet hanesul phonate, is reacted in one step with a conpound of

formula 3 16 Repl acenent. Sheet j&February 2006 denokes a grq sel ected
from among hydroxy, methoxy, ethoxy, O N succinim de; ?S?f@ FRLREEY de,
- phenyl oxy, nitrophenyl oxy, fluorophenyl oxy, pentafl uor ﬂ:ﬁ’g % %6 :

-S-ethyl and -S-phenyl and the groups Rl
ani ngs. Process according to claim1, =
Rherein | X - may represent broni ne,
met hanesul phonate or t(fluor nesul phonate; Rl may represent hydroxy,
nmethyl, CF3 or fluorine;, Ar may &P sent a group selected from anong
phenyl, thienyl and fu characteri'sed i@ that a conpound of fornula 2,

wher eiMiherdin- hay represent brom ne, nethanesul phonate or trifiuorom

et hanﬁ?]ukahon'(aé{se is reacted . in one.step with a conpound of formula 3

wher e BRAGSR 9L SRipCled ferm amanadkty dmsngmalwxgthogyNOdkcci ni ni de,

O N pht halitaihideide vORY phiyalmiide 2pREMYbRY Yhi drfjforgr oups Rl and Ar may have

f th ani nas;..3) Process according to claimi1 or 2 for
gpgpgr in gﬁ%&%g)ﬁgggﬁ)éy%?gqstgflﬂ%ﬁoghenyl%iy, vmylox;lf, 2q—ahyloxy, —IS—methyE,
-S-ethyl and -S-phenyl and :

the groups R and Ar may have one of the above meanings.

vi nyl oxy. 2-allyloxy, -S-nethyl,
and Ar may have one of the above
for preparing conpounds of fornula

~ 2) Process according to claim 1, for preparing compounds of formula 1
wherein ' _ ’
. X~ may represent bromine, methanesulphonate or
trifluoromethanesulphonate; '
R1 may represent hydroxy, methyl, CF3 or fluorine;

- Ar. may represent a group sel_ected from among phenyl, thienyl and furyi,

. characterised in that a compound of formula 2, wherein
Y - may represent bromine, methanesulphonate or -
triftuoromethanesulphonate, | |

is reacted in one step with a compound of formula 3, wherein
R denotes a group selected from among hydroxy, O-N-succinimide, O-N-
- phthalimide, vinyloxy and 2-allyfoxy and

- _the groups R1 and Ar may have one of the above meanings.

3) Process according to claim 1 or 2 for preparing a compound of formula
_ 4, wherein
X" may represent bromine, methanesulphonate or
- trifluoromethanesulphonate;
R1 may represent hydroxy or methyi;
Ar  may represent phenyl or thienyl,
“characterised in that a compound of formula 2, wherein
Y~ may represent bromine, methanesulphonate or
trifluoromethanesulphonate,



1, wherein X - may represent bronine, nethanesul phonate or trifluo rom

et hanesul phonate; Rl may represent hydroxy or methyl; Ar nay r epr esent
phenyl or thienyl, characterised |g that a conpound o for wherein
Y may represent bronm ne, thanesd1phonate or triflu égﬁf honate;
17 Repl acement Sheet 3 February 2006 is reacted in one

conpound of formula 3 wherein denotes a group sel ected fronlannng hydroxy,

O N- siscrganted theondOstep ittt halompaled of fayhaiy3, am@brgm aI I yI oxy, preferably

vi nyl gxy rou s Rl av ne of the
above?e(neaﬁfgﬂO%s%y{&@és{elg%%ggd} "H% gdr&xy a(B_ ’ﬁﬂcﬁ‘“ 8c'ﬁar acterised in
that the Phﬂ“e?dtml@ﬂ, yigyloay ﬁhéc?@ldytloxm paefembggamrwlcscglarem aﬂplbgy:t ed from anong
acetonitrighg, nitrom ethane, fornmanide, dinethylformmnde, N

et hyhf)%r roli jpone, di met hyl sul phoxi de and di net hyl acet am de. Process
accor Igraups a&ﬂ@@?%@ayet%‘e@ftﬁﬁéb&&?é‘ﬁ@%mﬁ n that when a conpound
of formula 3 is used in which R denotes =OH, activating reagents selected
from anong carbonyi diim dazol e, carbonyldi-1,2,4- triazole, dicyclohexyl
carbodi i m de and et hyl di met hyl am nopropy! car bod| i mde are used. 6)
Proceds abceocatisngcaardiogdo oheaifailaimsl] tc035charhatlea9é©l’n sedtien that the

reaction &G rlb%‘g\n‘?%%%&tm%n %@Bﬁ[gaécﬂvgnt SN r%%ﬁﬁ' %)r gherably at a

't enper at ure bet ween rocess acc '59Gfe of claims | to
6, char ac@egiosidle, pitremethape, formamide, dimethylformamide, N-

___methylpymolidinone, dimethylsulphoxide and dimethylacetamide.

5)  Process according to one of claims 1 to 4, characterised in that when a
compound of formula 3 is used in which R denotes =OH, activating
reagents selected from among carbonyldiimidazole, carbonyldi-1,2,4-
triazole, dicyclohexyl carbodiimide and ethy[d:methyiammopropyl
carbodiimide are used.

6} Process acoording to one of claims 1 to 5, characterised in that the
reaction is carried out at a temperature below 30°C, preferably at a
' temperature between -2G°C and 2G°C.

7) Process according to one of claims 1 to 6, characterised in that the
' reaction is carried out in the presence of an organic or inorganic base.

- -8) '-P'rocess according to one of claims 1 to 6, characterised in that if R
denotes hydroxy in the compounds of formula 1, the reaction is carried
. outin the presence of zeolites as catalyst.

9) Use of a compound of formula 2

: + Me
Me-'--N

O

-OH

)

wherein



neaction is carried out in the presence of an organic or inorganic base.
Process 'according to one of claime 1 to 6, characterised in that if Rl
denot es hydroxy i'n the conpounds of formula ' the reaction is. rrled out
in the presence of zeolites as catafyst. Use of a coﬁ% ﬁﬁ?mﬁ” Boful a 2 OH
2 wherein 1 8 Repl acement - Sheet 3 February 2006 Y - derbebda (Eﬁlne o

br oni neYTOdilen@tesmh‘ld?fﬁ*féeﬁkbrmﬂfén%cﬁné”meQéhé% %*&?”esu' phonate, as a
startlngrﬁ%)tertﬁlﬁ,' forI P‘r garlng conpounds orrm alXA 1 werein X -
may represent "eRIAePHENOBRENi ne, i odi ne, net hanesui phonate or
trifluoronethanesul phonate; Rl fluorine; Ar may represent hydroxy,

Cl-C4-a CE3. or resent a group selected from anong
phenyl , bﬁ?p?ltaﬁﬂ‘\g%a@kgg@Pr%ﬁﬂ'rpu?wzc’%f%ccﬁfﬂ‘ﬁﬁ”'ﬁ ftional ty be nono- or

di substl tuted by one or two groups selected fromanong C -C4-al kyl,
Cl- C4- al koxy, hydroxy, flil\JAOI‘I-I-I’IEMeCN orine, brom ne or CF3. :

e-N
0 ” )
0 X
R1\2‘ °
Ar
Ar 1
wherein
X- may represent chlorine, bromine, iodine, methanesulphonate or
triffluoromethanesulphonate;
.’ _R1 - may represent hydroxy, C1-C4-alkyl, C1-C4-alkoxy, CF3 or
fluorine;
Ar  may represent a group selected from among phenyl naphthyl,

thienyl and furyl, which may optionally be mono- or disubstituted by
one or two groups selected from among C4 -C4-alkyl, C1-C4-

alkoxy, hydroxy, fluorine, chlorine, bromine or CFs.



