; e3edV0dSWO-(§-70'576/9§20T0+V\D 03/ 057694 PCT/ EP02/ 1475G 79863pct. 210 Process for
preparing scopine esters The invention relates to a new PrUgd4Her
prepari ng scopi ne esters of general formula 1 Me~ ,M NOH X ~0 O ~Ar Ar
wherein X - and the groups RL and Ar nay have the neanings given in the

cl ai s ando8e3pdie1epeci fi cation. Background to the invention ”"’mmm,wmmmm""

Antichol i nergi cs nmay apP,rogri a elg be used to treat a nunmber o

Particul ar nmention shoul d®HBSHEQEPIGRANG SAOPIDE ¢FteEhe treat nent ofissast hma
or COPD (chronic obstructive pul nonary di sease). For treating these

di seases / I ticholinergics.which have a
scopi ne, )fﬁg%&%ﬁéﬁﬁeﬁﬁ%ﬁﬁ%ggisé’ff?cgﬁfﬁitpﬁ?@?nﬂécw%pg rHART ARER! wo

92/ 16528 f¥Myadd is the preparation of anticholinergically active
conpounds whi ch are charact eM' sed Mg their longlasting activity. To sol ve
this probl em WD 92116528 di stl%sKs inter alia benzilic acid esters of
scopi ne, tropenol or tropine. Fori\treating chronic diseases it is often
desirabl e to prepare phar maceéti C npositions with a |onger-1lasting
effect. This will generally en t Hhe concentration of the active
substance needed to achi eve the tigerapgutic &ifect is present in the body

for a longer period of tine w t%l@e need for the pharnmaceuti cal

conposition to be adm ni steredglepgatedly and all too frequently. Moreover,
if an active substance is adm nist/ergd at |onger intervals of time, this
contributes to the feeling of wehr-being of theqpatient to a considerable
degree. It is. ticylarly desjirable to provide~a pharnmaceuti cal

conposi ti Wﬁe{ﬁiﬁ eaﬂ thg Ri)af‘ﬁcﬁrapex.ha&th%/rr@aamgéfglm irbije

adm ni st eclairgs iahddntiee 8péleificdtiingl e dose). A single application per day has
t he advant age WO 03/ 057694 2 PCT/ EP02/ 14756 that the patient can becone
accustoned relatively quickly to the regular taking of the nedicanent at a
particular time of the day. Bdckgroursd tootheenvadidnas a nedi canent for

adm ni stration once a day, the active substance which is to be given nust
meet particul ar requirenents. First of ail, the desired onset of the
activity Antieholinesgigsimay apprapriatehobe used totreate eutriheslof disgassst i on shoul d

ocour 1 el Reticelat el dnalid biipabt ot BRaribld, bt e BUAMEh RIS const ant

as possible fajrly.lengthy ensuin ] ot her "hand the
duration Bf Cg)\ci:tﬁ{) &&Ef?%ﬂ%%ﬁ%iﬂﬁﬁe@@w easgifuyitiaatingsthesed not greatly
excee;:l_ a ﬁise'asd? WOMSZE@({dﬂaaﬁes,i fdﬁ@kém?!e@@nﬁ?ﬁdlmrr]gw@&ﬁﬁdwt ﬁa\ﬁf‘QU' d have
an activi e _preparation of a pharmaceutica

conposi ti %%O%(lg’c#f@sqq%?g%&? t%%s'%g{rﬁ%H{%i stered once a day and contai ns

the active substance in therapeutically appropriate doses can be property

control | eghgldroh) i 4 f [{ne, <t ropenol or
tropi ne di scIﬁ(g(%egﬁ}_ﬁg%lm??lg@(foztaﬂgtt_)%%gt'ssm%e%réﬁ_rgm%rt@%s?fr i ngent
requi r emeAPYChAEBEETICAIYACtVRGAMRIUNdSWNioh laem gharactarised tuf theirtiong+ y,
si gni fi carastibig @xtivied TedsdINe S brasled’ VAOBY168B did o8BS Hitkl 8L above, they
cannot be %ﬁ%‘ﬁj t hler%’geut |fcal ly in a si Inoqu e once-a-day dose. In contrast to
t he conpoB YRS e 9 ﬁcaeir@zirfegag, P RBcanpl e, it is possible to
prepare anticholinergically active pharmaceutical conpositions which 'can
be adm ni : cOay ] i : roula 1 Me: . NO\ H
X0 O UGl Chohicdbehsed i APbih B3HTTe B oicHe pPally SRtV ne
neani ngs SPBEPEitiens Nathea Hanger-lasting affect. 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 administered 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 once a day (single dose). A single application per day has the advantage

T
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I n add| ti met hods of synthesis disclosed in WD 92116528 for

prepar i ng%c%@s esters, processes fo¥ preparing esters BF¥TVERB{AFHE are

al so disclosed in EP 418 716 Al, for exanple. These processes known in the
art WO 03/ 057694 3 PCT/ EP02/ 14756 may al so be used to pr epare the

conpoundsttedt the patiét dan &@W@bcc@ﬂ@ﬁ%d%m% |clfly fre 1n some
E e synt e I'S steps. The

d
;?fneif N?Lga rrg ﬁ]e fﬁﬁ@@%mu Saflénﬂ\%t"%/}} 6’8@'@6 oithRHAvd of synthesis which

all ows the corrpounds of general fornmula 1 to be isyn_t hesi seg rmrfe eazl lt% t
Det ai | ed it has, been.foun a
corrgl)uﬁdsﬁi?'grté&%ﬁééqiéﬁ%e*@gﬁ 8% ﬁ%um'% Q[?Oﬁ? Yeihie &IV ng t he
groups R~substance mijchisve tiet@vanarmsigneestgmmdulackelqarremreats dHirst ofyll, bﬁ/e NO
bt d r

SPLEY ned o o8l RS St Ing SRS of M Bchliyen

rel ates tGowpﬁﬁﬁ@@s%\w&qOmmahatlnglyam%ym@ Idﬁallfydlﬁerabhww shontd 03/ 057694 4
PCT/ EPO2/ fehfait d&condtinthisddsdibleoVer d fairf) leMgMRl @Buing period. On the

other hand the duration of activity of the pharmaceutical composition should
not greatly exceed a period of about one day. Ideally, an active substance
should have an activity profile such that the preparation of a pharmaceutical
composition which is intended to be administered once a day and contains the

active substance in therapeutically appropriate doses can be properly
controlled.

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.

In 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

Ar 1

wherein X - and the groups R1 and Ar may have the meanings 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



X - my r (ﬁ%%zé 4chI orine, brom ne, iodine, nethanesul phonate or

trifluoro LRE¥GI phanate: R~ may reptesent hydroxy, C-- BAT/EPGR{H756

C~-Cg. -al koxy, CFg or fluorine; Ar may represent a group selected from
anmong phenyl, naphthyl, thienyl and furyl, which may optionally be nono- or

di subst i t magdalby bengsed tot prepareitRScHRp QTR BRI MbevdrArdlsky | . _

C~- C4al ko hydr px fl.uorine, chlorine, brom nle of CFg, characterised in
that a coﬁ%‘%nﬂ 8?8%8;1%'?5"9 I AQme\gasgs Fore\camplan ores S INYRYV IR not e

chl ori ne, abnumbereof synthests stepshanesul phonate or trifl uoronet hanesul phonat e
is reacted in one step with a conpound of formula 3 0 R~ R ~Ar Ar wherein

WO 03/ 057694 5 PCT/ EP02/ 14756 R denotes a group sel ected from anong
hydr oxy, rrEerisyof tbepsrsent drwentioni isiterpoeyidea M gthod af isyihthesisplieich| oxy,

it h ; iyl
2.l [yl oy HEIe PHOPRRNGS S BXerch BHle AR SR AR YRt ar rmy

have one of the above neanings. Preferably, the present invention relates
to a process for prepari nDefREBUEFpHon bPtHEUhdedtide M N O\, H X _
"I~O R~ O ~Ar Ar wherein X - may represent brom ne, nethanesul phonate or
trifluoronethanesul phonate; R~ may represent hydroxy, nethyl, CFg or

f 1 uori ne; Sarpnisipglydphaskeen folgrdtinat sempotiads bf fomalmng phenyl, thienyl and

furyl, characterised in that a conpound of fornmula 2 Me- ,Me N
+ Me
Me—p
0 H )
0 X
Ar
Ar 1

wherein X - and the groups R1 and Ar may have the meanings specified

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

+ Me
Me\N

@)

OH

N

are used as starting material.

Accordingly, the present invention relates to a process for preparing
compounds of formuia 1



may denote brom ne, nethanesul phonate or
tr| ifl uoro%élidsgﬁggl phonate is reacted #n one step with a REREBUAA7Sf

formula 3 WO 03/ 057694 6 PCT/ EP02/ 14756 O R~ R ~Ar Ar wherein R denotes a
group sel ected from anong hydroxy, O-N-succinimde, O0-N phthalimde,

vi nyl oxy and 2-allyl oxy and Me Yrbleps R~ and Ar may have one of the above
meani ngs. More preferably, t bf\bsent invention relates to a process for
prepari ng conpounds of formula 1 ~~M NOHX ~0R-O~Ar Ar wherein X
- may represent brom ne, methgnes ate or trifluoronethanesul phonat e;
R~ may represent hydroxy or ne r;gr—esent phenyl or thienyl,
characterised in that a conpoun c@ f ormul a M NO Y COHwhereinyY
- may represent brom ne, nethanesul ate or trifluoronethanesul phonate

~' VO 03/057694 'j PCT/ EPO2/ 147R

Ar
Ar 1
wherein
X- may represent chlorine, bromine, iodine, methanesulphonate or
trifluoromethanesulphonate:
R1 may represent hydroxy, C1-C4-alkyl, C4-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, C{-C4-

alkoxy, hydroxy, fluorine, chlorine, bromine or CFg,

characterised in that a compound of formula 2

+
Me\N Me
O -~
Y
OH 2

wherein
Y = may denote chlorine, bromine, iodine, methanesulphonate or

trifluoromethanesulphonate is reacted in one step with a compound of

formula 3

0]
R%XR
Ar
Ar g

wherein



IS rea‘cte L step with a conpound_of formula 3 OR~- R ~Ar Ar wherein R
denot es a%é%ﬂ(%g@él ected from anong hydroxy, O N-succi ni nf §EEP02/14756

0- Npht hal i m de, vinyl oxy and 2-allyl oxy, preferably vinyloxy and

2-allyloxy, and the groups RL and Ar may have one of the above neanings. To

pertorm tife pdepets agraiplsslacted fidie éné?f@h}&ﬂx&,hﬁe%&%,%g%gbﬁﬁgure may

be used. In a _first ste he .c ound ornmyla 3 i

sui tabl e orgaﬁpgmggmV@ngkhﬂﬁg?%gggﬁyphﬁnﬂoﬁb”BFORn%ﬁﬁ%&yvsoIvent, nost
preferably i nflaosxgdheayloxyepentafidodopbenglorpoviagiekpri-bylbey, -8imetiyet hane,

f or mam de, diqg%ﬁxlﬁ (fgﬂhﬂg gh@Fthylpyrrolidinone, di met hyl sul phoxi de and
di met hyl acet am e,yiﬁ{ e of ?“ bovenenti oned sol vents di net hyl f or mam de,
N- et hyl pyie areufisns h@ndrr maynang lanestfdhe dbosie engamingsul arly preferred. Of
particul ar i nportance according to the invention are dinethylfornmam de and
N—nethylp¥%r§%idin ne, the latter being particularly preferred. Preferably,
bet ween 0Tgeterably, he presentipuertiomielates taeanooessfoamerarng. of t he
abovenent icorgsbup@ls\EF fornAlg used per nol of the conpound of fornula 3 used.
Dependi ng on the choice of the conpound of forrmula 3 it nmay be useful in
sonme cases to activate it before the reaction with the conpound of formnula
2. If derivatives wherein R qm?gfeMQﬂ}iare used as the conpound of fornula
3, it is preferable according tof{he invention to use, for exanple,
correspondi ng activating reagents)guch as carbonyl dii m dazol e,

carbonyl di-1,2,4-triazole, di carbodii m de or

et hyl - di nmet hyl am nopr opyl car bod\y ) fleynm this context the use of
carbonyl dii m dazole is particul arly, preferred. Between 1 and 2 nol of the
coupling reagent are used per npl op—t(e conpound 3 used wherein R=hydroxy.
Preferably, 1 - 1.5 nol of the | ing reagent are used. WO 03/ 057694 ¢
PCT/ EPO2/ 14756 | f the abovenenti edﬁﬁoupling reagents are used, as is
preferred when R = hydroxy, the action mxture then obtained is
preferablxmﬁﬁgﬁ{ed for a period of 1-8 hours, preferably 3-7 hours, at a
tenperature 1n the range from 15-35C, Ereferably at 20-25C, before further
reaction a8~ descr inb@drepsesentdremine, Thethasasulpbonatexarure of 3 in the
abovenenti oned solyRiromeidrRitglgnbnatd.er the addition of one of the
abovenent igpned coupling reagents In the case of, R = hydroxy, is then

adj ust ed a tenﬁ'g‘?%f%f%sﬁgﬁ%&r%@m E)é'f g?@lﬂrjl‘{oé'”ﬁv t enper at ure bet ween
-20C and C, nos dER ﬁﬁﬁﬂ, C, and the
conmpound (%19 for rmi[nz]ﬁé)’F ngfég%}g?déﬁﬁgr eto. s%grggfjgglr?ﬁp e cg%@gﬂ@n%%ri ginally
used, stoichionet (¥ anounts of the compound of fornmula 2 may be added.
However, icharactprisdeinathltaaoapalinddbftfermiia 2 nvention for 3 to be present in
excess in relation to 2. According to the invention, between 0.5 and 1 nol,
preferably between 0.7 and 0.95 no nost preferably between 0.75 and 0.9
mol of 2 are used per nol of|mggf ound 3 used. The reaction mxture
menti oned above is then conbined™ th a suitable base dissolved in one of

t he abovenenti oned sol vents. OrgapNc_or inorgani c bases nay be used.
Preferably, alkali nmetal im d&» re used as the organi c bases, which
may be generated in situ fromt al ka\i metays and inidazole or the alkal
nmetal hydrides and i m dazole, for exanple. Preferred alkali netal

i m dazol i des include i mdazolides of |iQWi um sagium or potassium while
sodiumor lithiumimdazolide are preferred accotding to the invention.

Most pref &R&EN 1ithiuminidazolide is used. Preferred inorganic bases are

hydrides of -lithi tmayaeﬁlbmsrehqiﬁ@trﬁéﬁauabulgﬁéhat@&f erably, sodium hydride
is used as the ingﬁﬁanic ase. " al t he ovenmenti oned bases, |ithium

i ni dazolide i s nodtflypremstbanssulrhanates the intention is to prepare
conpounds isfedctedih ané stdrewitha cmpeunsd effoimdl03y, instead of the
abovenenti oned base-catal ysed reaction, transesterification under m |l der
reaction conditions may al so appear advantageous. Zeolites my

advant ageously be used as catalysts. If the reaction is carried out with
one of the abovenentioned bases, at |east stoichionetric quantities of base
are used per nol of compound 2 used. Preferably, 1 to 1.5 nol, preferably
1.1 to 1.3 nol of base are used per nol of conpound 2 used. If the base is
added in the formof a solution, as is the case WO 03/ 057694 9

PCT/ EPO2/ 14756 particularly with the base |ithiumim dazolide preferred
according to the invention which is generated in situ beforehand, it is
preferable to use for this purpose the solvent which is already being used
to carry out the steps nentioned above. Preferably between 0.3 and 1.3 L,
nost preferably between 0.5 and 1 L of the abovenentioned solvent are used
per nmol of the base used. Once all the base has been added the m xture is

I Y




peri od of-vg-gﬁ hgurs, preferably 8-36 hours, in a tenperature range from
15-35C, praf &YR8P% at 20-25C. Ah acid & X is added to t he PEBERIY 4R
suspensi on at constant tenperature. The choice of acid depends on the anion
X- in the desired end product of general formula 1. Insofar as conpounds of
general formula 1 wherein Xdenotes brOpide are preferably synthesised
within the scope of the present invent the foll owi ng procedure is
described for the preparation of t om de-cont ai ni ng end products of
formula 1 which are preferred accordi hg-Aro the invention. It will be
apparent to the skilled man that by Al sui tapl e choice of the reagent H-X a
corresponq‘}r{% @r ocedure can al so be used anal ogously to prepare conpounds
wherein X- &Y not denote bronmide. In order to pr epare conpounds of

formul a 1Rwhedenntes a graupseldetedirarh enadny hydrbry 40 NsucERingider et ably 2 to
3 nol, nost prg . |, _of hydrogen brom de, based on the
conpound of fgﬁhnﬁlgmbgu\éggl?&graéd%d%doﬁfa'&%nstant t enperature. The hydrogen
brom de ué@gmpsowmm'ayﬂneweiqmega‘stbelabof/emmingm t he form of
preferably saturated solutions. Preferably, according to the invention, the
hydr ogen om de_is, added after being dissolved in glacial acetic acid.

Most pr ef AYBIRFefesaklyotha Rresgahinyentian tdatestaei pacess fgr pceraringcetic acid i s
used. Aft epbniprinagddiffoeiuiaads ended the mixture is stirred at constant
tenperature, possibly also white cooling with ice (between 0.5 and 6
hours). Finally, the solution obtajned is conbined with a non-polar organic
sol vent, preferably with a S(Mé{g'ht,NLem ected from anong acetone, tol uene,

n- butyl acetate, dichloronet haneN di et hyl ether, tetrahydrofuran and

di oxane, nost preferably tol uene acetone. After thorough mxing the
product that crystallises out(Q ted off and washed with the

non- pol ar sol vent nentioned ab r ty Tenmove any WO 03/ 057694 1
p PCT/ EP02/ 14756 wat er-sol ubl e i t he crude product may be treated
wi t h aqueous brom de sol utions di um or potassi um brom de sol uti on.
Further purification of the co ds of formula 1 thus obtained may, if
necessary, be carried out by chr té\ﬁraphy over silica gel or by
recrystallisation fromsuitable | vents such agq e.g. |ower alcohols, for
exanpl e i sopropanol. By using the conpounds of formula 2 , which are known
in the prior art, as starting materials for synthesising the structures of
formul a 1Wher@iBse antichol i ner gically active structures may be obtained in
only one peacti onpsdeiepré§era it ' ct, the present
invention rel ates t?yat t?e se%?mmgﬁ&ﬁﬂagéﬂlaﬁqﬁﬁg 2 Me~ ~M NO _ 'Y OH
wherein Y - denot 844950 1esH At i odi ne, met hanesul phonate or

trifl uor ok hanes maphwpaesentdydedgrdrimethypt eri al s for preparing conpounds
of formul a.1 Me~ X 0.R-O~Ar Ar wherein X - may represent
chl ori ne, %gr om ne%o%pg%%e%@‘ﬁgﬁle%ﬁﬁw}\at e or trifluoronethanesul phonat e;
R~ may reghaggerisadindkat a comppuadiofiforniia@4- al koxy, CF3 or

, €.

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

trifluoromethanesulphonate



fluorine; 057694 11 PCT/ EP02/ 14756 Ar may represent a grou

sel ect ed %Vrooén%l%asir@ﬁg phenyl , naphthyl, Thienyl and furyl, RATE HﬁZﬁ%
optional |y be nono- or disubstituted by one or two groups selected from
anong C~-C4-al kyl, C~-C4al koxy, hydroxy, fluorine, chlorine, bromne or

Crg. Pref &radacted InéndsRpaRth arbedipdudid éfsbahem 3 0 the use of conpounds of
formula 2 M~ ~-M N O Y OH wherein Y - denotes brom ne,

met hanesul phonate or trifl uoronet haneéul phonate, as starting materials for
prepari ng conpounds of formula 1 Me~ % NOHX y/~OR- O~Ar Ar wherein
X - may represent brom ne, nethanesul piher@te or trifl uoronmet hanesul phonate;
R~ may represent hydroxy, nethyl, or fluorine; Ar nmay represent a group
sel ected from anong phenyl, thienyl a dpfruryl : WO 03/ 057694 12

PCT/ EP0O2/ 14756 Most preferably, the present invention relates to the use of
conpounds pferéigr nula 2 Me~ Me N O _ Y OH wherein Y - denotes broni ne,

met hanesul phonate or trifluoromethanesul phonate as starting materials for
preparing ongg[]ﬁtgg Orqup seleated from among hydroxy, O-N-succinimide, O-N-

phthalimide, vinyloxy and 2-allyloxy, preferably vinyloxy and 2-allyloxy,
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-methylpyrrolidinone, dimethylsulphoxide and
dimethylacetamide, while of the abovementioned solvents
dimethylformamide, N-methylpyrrolidinone and dimethylacetamide are
particularly preferred. Of particular importance according to the invention are

dimethylformamide and N-methylpyrrolidinone, the latter being particularly
preferred.

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 denotes =OH are used as the compound of formula 3,
it is preferable according to the invention to use, for example, corresponding
activating reagents such as carbonyldiimidazole, carbonyldi-1,2,4-triazole,
dicyclohexylcarbodiimide or ethyl-dimethylaminopropylcarbodiimide, while 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
wherein R=hydroxy. Preferably, 1 - 1.5 mol of the coupling reagent are used.




M~ .M NO\, HX /~OO"' Ar Ar 1 wherein X - may represent brom ne,
met hanesul“ﬁ%%%g(é%or trifluoronet hanes®l phonate; R~ may r EpFEB@AHIeydr oxy
or nethyl; Ar nmay represent phenyl or thienyl. The Exanples that follow
serve to illustrate sone nethods of synthesis carried out by way of

exanpl e. Tiae fMovehidriioAed C§9Fﬁ"@ régePYSaR] G%&fasﬁgﬁéfagésgrylg@‘;ﬂ@ es.

; a0 3
Pt 2] DS et by Al o gt o perod o
S e oM B Gy bRl e AT ).
t JMiop o - di phe . , 7.
ﬁol e) iﬁ h?%f%}'%%gﬂ i hgfpée(fuvéﬁq_r rjeag{l}qu %ﬁgﬁs @'?%Ar'a%reffl?%e% hours at
anbi ent tenperature (about 23C). The reaction m'xturﬁ i's co;)! ed to ;30.
Scopi et ol ; : L S: the.reaction, m xture.
Then a soltt ?%%e@ﬁﬁ'%%?%én\g%ﬁ H%z%&?"ae)é“%@Pi%g?%&&%toﬂﬁmaﬂ}’@Fheﬁylﬁi de (
59. 6g; 7. Efldition of ane ofdhe abovementianed ecqupdiogZeggertts in the case othB 3 of t
hyl Wal ' ' ' i ours a
N- et hyl pytiedsiydisieea écguétégft‘é' a%ﬁfb‘@rétgg? Etéllog/??‘{gg[gor?%r%@g td4

460", TAMBBIHS §oMNEEITARLC B A Cr BI0R Y Igrall FRAdPORSI B0 wi th
cool I ng. BeéyeersptORD and 5SCsbhd taslcompblRd of forltiUld 230t herahi ned wi th
i cowi { RREBETING o Sbul g P aouna e on
filtered. cOhpaumdsifforaulaiimaytienaddet. iHoweverditisptdierableyatebraimpltoar d at
(2100 o) e REnsdnfars ek efbntl 89kdss, RipBibhys 2, Aocbing 1 05 5 g
col our ?esé”\fqrﬁiﬁés. etyyrert @5 &l hénoteprefrrably betweenahalangdues ymalnmasti ngl e

synt hesi s ppéfepably be¥WR&r8 0057484 0 'mBIdf BRSH/UbASSerRiaHife gmr?é)qu
~la, 2~i, 43, 5a, 7~ ,-7-f (hydroxydi - 2-t hi ényl acet yl ) oxyl -9, 9-di net hyl
3-o0xa-9-a ‘r'ﬁ%ﬂ-ri cycl of 3.3.1.02~~] nonane-brom de Men+~Me Rr

The reaction mixture mentioned above is then combined with a suitable base
dissolved in one of the abovementioned solvents. Organic 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
imidazolides include imidazolides of lithium, sodium or potassium, while
sodium or lithium imidazolide are preferred according to the invention. Most
preferably, lithium 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 added in the form of a solution, as is the case
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period of 4-48 hours, preferably 8-36 hours, in a temperature range from

15-35°C, preferably at 20-25°C.

An acid H-X is added to the resulting suspension at constant temperature.
The choice of acid depends on the anion X- in the desired end product of
general formula 1. Insofar as compounds of general formula 1 wherein X-
denotes bromide are preferably synthesised within the scope of the present
invention, the following procedure is described for the preparation of the
bromide-containing end products of formula 1 which are preferred according
to the invention. It will be apparent to the skilled man that by a suitable choice
of the reagent H-X a corresponding 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 mol, 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 preferably saturated solutions. Preferably,
according to the invention, the hydrogen bromide is added after being
dissolved in glacial 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 also while cooling with ice
(between 0.5 and 6 hours).

Finally, the solution obtained is combined with a non-polar organic solvent,
preferably with a solvent selected from among acetone, toluene, n-butyl

acetate, dichloromethane, diethy! ether, tetrahydrofuran and dioxane, most
preferably toluene or acetone.

After thorough mixing the product that crystallises out is separated off and
washed with the non-polar solvent mentioned above. In order to remove any
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wherein
Y- denotes chlorine, bromine, iodine, methanesulphonate or

trifluoromethanesulphonate,
as starting materials for preparing compounds of formula 1

Me\+N Me
O H )
0 X
R1$O
Ar
Ar 1

wherein
X- may represent chlorine, bromine, iodine, methanesulphonate or

trifluoromethanesulphonate;
R1 may represent hydroxy, C4-Cg4-alkyl, C41-C4-alkoxy, CF3 or

fluorine;
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Y- denotes bromine, methanesulphonate or
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as starting materials for preparing compounds of formula 1

+ Me
Me—p
o) H )
0 X
e
Ar
Ar 1
wherein
X- may represent bromine, methanesulphonate or
trifluoromethanesulphonate;
R1 may represent hydroxy, methyl, CF3 or fluorine;
Ar may represent a group selected from among phenyi, thienyl and

furyl.
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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.
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Carbonyldiimidazole (1206 g, 7.44 mol ) is added batchwise to a solution of
2,2-diphenylpropionic 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 mol )
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, 7.2 mol ) 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 mol ) is added to the resulting suspension at 18-
28°C with cooling. The suspension is stirred in the ice bath and then
combined with toluene (14 L ). Itis filtered and the filter cake obtained is
suspended 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 = 85.8 % of theory.

To purify it, the crude product (2100 g ) is recrystallised from 35.7 L of
isopropanol.

Yield: 1562.2 g; colourless flakes.

The following may be obtained analogously in a single synthesis step:
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wherein
X- may represent chlorine, bromine, iodine, methanesulphonate or

trifluoromethanesulphonate;
R1 may represent hydroxy, C4-C4-alkyl, C4-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-Cg4-alkyl, C1-C4-

alkoxy, hydroxy, fluorine, chlorine, bromine or CF3,

characterised in that a compound of formula 2

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

trifluoromethanesulphonate,

is reacted in one step with a compound of formula 3
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R
Ar
Ar 3
wherein
R denotes a group selected from among hydroxy, methoxy, ethoxy, O-N-
succinimide, O-N-phthalimide, phenyloxy, nitrophenyloxy,
fluorophenyloxy, pentafluorophenyloxy, vinyloxy, 2-allyloxy, -S-methyl,
-S-ethyl and -S-phenyl and
the groups R1 and Ar may have one of the above meanings.

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 selected from among phenyl, thieny! and furyl,

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

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-allyloxy 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
1, wherein

X - may represent bromine, methanesulphonate or
trifluoromethanesulphonate;

R1 may represent hydroxy or methyl:

Ar may represent phenyl or thienyl,

characterised in that a compound of formula 2, wherein
Y - may represent bromine, methanesulphonate or
trifluoromethanesulphonate,
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reaction is carried out in an organic solvent selected from among
acetonitrile, nitromethane, formamide, dimethylformamide, N-
methylpyrrolidinone, 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 ethyldimethylaminopropy!
carbodiimide are used.

6) Process according 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 -20°C and 20°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) Process according to one of claims 1 to 6, characterised in that if R1
denotes hydroxy in the compounds of formula 1, the reaction is carried
out in the presence of zeolites as catalyst.

9) Use of a compound of formula 2

+ Me
Me\N

)

OH

N

wherein
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Ar 1
wherein
X- may represent chlorine, bromine, iodine, methanesulphonate or
trifluoromethanesulphonate;
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 C1-Cg4-alkyl, C4-C4-

alkoxy, hydroxy, fluorine, chlorine, bromine or CF3.



