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WD 2008/ 009397 PCT/ EP2007/ 006278 Process for
manuf act uri ng

W@ RRBAIBINYdr oxy- 2, 2-di t hi en- 2-yl acet oxy) - 1- ( 3PCT/EP2007/006278
phenoxypr opyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de

Protes spfioe seah ufavta ninigod( R)gReh ydroxy -2, 2pdidhiens2 fydac e toxy)-1-(3-

PRI 1 RIS SALA A PIRE1308 B STy pr oy ) -

- azoni abi cycl o[ 2. 2. 2] octane. This conpound as well as
a process for its manufacture are described in WO
Thepredehl SrvaptionOeltes tnanocess feathe manufagureef 3R )y(2-

oun t. by, oper lection of th reaction
nvdeBhed-BRbeRi Yt cesd HEseb PRl R 101 04158 A2 can
azdifa dwpzzzzgéocqgﬁg_l ing to decrease the reaction tine

and the quantity of solvents and al kyl ating reactant

used while increasing the yield and maintaining the

level of .15 impurities. Th ' ' .
ThisEARRATA,5 WA 7" aTis R TS TELARHLE Fes BB adhec ip wo
01/084 y@@® . 2- hydroxy-2, 2-dithi en-2-ylacetic acid

1-azabi cycl o[ 2.2.2]oct-3(Ryl ester and

3- phenoxypropyl bromde in a solvent or m xture of

LT e R T

rea¢8bNROAJRAIBAS A6 Iprecerishdestribed iaVeAYH04 498 d2scan be optimized
enbodi nent of the present invention a single s{olv nt
enabjingdedecrease Hq wacigndine apddhe Quapiyofsolvanty 289 or
alkgéfing fe 236 Serd e deRasHRAne vid BhEPRNTALR e level of
impeattiese, nmethyl isobutyl ketone, phenyl methyl ketone,
cycl opent anone di oxane, tetrahydrofurane,
et hyl t et rahydrof urane. Preferred solvents are sel ected

TSP Scfe ERNBLCRITAT 0 P RO ER ractn
betwatenadhgd afxyr 2 2edithien-2-ylacetic acid 1-azabicyclo[2.2.2]oct-3(R)y!
ester and 3-phenoxypropyl bromide in a solvent or mixture of solvents having a
boiling point of between 50 and 210 °C and selected from the group consisting
of ketones and cyclic ethers. In an advantageous embodiment of the present

invention a single solvent is used.

The following are some examples of ketones or cyclic ethers that can be used
as solvents for carrying out the invention: acetone, methyl ethyl ketone, methyl
isobutyl ketone, phenyl methyl ketone, cyclopentanone ,dioxane,
tetrahydrofurane, ethyltetrahydrofurane. Preferred solvents are selected from
the group consisting of acetone, dioxane or tetrahydrofurane. A particularly

preferred solvent is tetrahydrofurane.

In particular, it has been advantageous to use an equivalent ratio of 3-
phenoxypropyl bromide to 2-hydroxy-2,2-dithien-2-ylacetic acid 1-
azabicyclo[2.2.2]oct-3(R)y! ester in the range of 1.0 to 3.0, more preferably
between 1.1 and 1.5, most preferably between 1.2 and 1.3.
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equi valent ratio of 3- phenoxypropyl bromde to
WQ20086093%% - 2, 2- di t hi en-2-yl acetic acid 1- PCT/EP2007/006278

azabi cycl o[ 2. 2. 2] oct-3(R)yl ester in the range of 1.0

to 3.0, nore preferably between 1.1 and 1.5, nost

In BBy B0 7R0 e e 2 NEPOR P RO spltheng e -

azab‘@c%{@EdZ]BEMBQQZ)%T Qéféﬁ'l@@ﬂé’péﬁdﬁ@e@r@l%hﬁb&) {in a volume of

azabi cycl o[ 2. 2 ester is suspended (or
sohcarrtmsob@pt nmixtare @bmmseﬂ thweea rit, 7 @ndsolitees of ﬁolxeuf(e) per

mof SELy S LE PG et uBeHl Loty Gy B2 Bl RS bt
MorJerh preddapycihel gstar 2] Qfdpeﬁ@@hgbr arkelved) pa&oRiraé &f 8blvent

ester i s suspended i ssolved) in a volune of
compiisashipetweempt aada tpéeﬁﬁé@thly betweery 2 arrcéfléut%mprwe@h@fe&ster
2 and 4 liters per nol of ester. Under these
conditions it has proven adequate to allow the m xture

Under theses cohditiohl itthdd proveeradetjuatd teslteedhe miRturétoreact for
preferably not | onger than 12 hours nor e pr ef erabl y

a timgtpartasgeet eXeeedinchdhnous Praiesably ot énganthap foghasirs more
pre%?ﬁ?/lgrnotﬁ’&iééictﬂ%ﬁrd Mo Oéj]d ot @Fef £ d,PBb%%%LY\@?”

oXy hi en- acet |
1-azabi cycl o[ 2.2.2]oct-3(Ryl ester is suspended in 2

PariSWady Sppesiilic PR DRSNS ABEN Snydiayy2,2-dithien-2-ylacetic

1.3
amdggﬁ%val (é} s[§ 2?2@9@&[?8&?%%@5@?&%@05508@ %ﬁ%‘;g (];Ied
tetrahgdrofisaheipey rsolepsrshypdroxye?, 24uithienc yacetic atid rir ed

h f bl t t h
aoah 2 BBt S BB P e iy roey
broRi@EBIE8d8881b kid F@étﬂﬁﬂq ¥@sPEHSIISnd Bhe PAIRIRE idStirred for not

conmpounds accordin present invention, and are
moreothainr® bndesd ptrefelramlytnott morgdbpe 6ot at reflux imarineshatnosphere.

The following examples show illustrative methods for preparing compounds
according to the present invention, and are not intended to limit the scope of the

invention.
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COVPARATI VE EXAMPLE | (according to WO 01/04118) 5 0.6
WOoreB/0a#392- hydr oxy- 2, 2-di t hi en-2-yl aceti ¢ aci dPCT/EP2007/006278

1-azabicyclo[2.2.2]oct-3(Ryl ester are suspended in
Exmmﬂneaﬁamghnd 6 M of CHCI3. 0.48 nl of 3-

phenoxypropyl brom de were added to the resulting

suspensi on and the m xture was stirred for 72 h at

COMPARATIVE'EXAMPLE 19(acicbedingpta WP lodves118)e sol vent s
wer e subsequently evaporated to yield (90% of
3(R) - (2-hydroxy-2,2-dithien-2 10

0.6 pBREOE Mol 2 REGRIEHES IR e e RRABLIUpI Lo Bpbe Ry
estat a«eoamae@medruatmeOaﬁdi3cmaah@6ahl of CBICIplmem)mnmpryl
bromde is determned to be 117 m EXAMPLES 2 to

PhenoXYRORYSPEMiSKE Wets, adesy foths st in@rﬁ%pﬁnam and fhe mixture
was sﬁ%@@ ‘fc‘éryfi Rl rGom t%g%epde?rléﬁ)r%é in aAShé&ft a‘tr? ﬁéfé‘?' |Z:[')h'éo§olvents

were suspen he "anount
weﬁiwsbseqlu\eaﬂy eivadb:aie@do yleld: (ﬂamnom(R)h(faqhydrbe?/adeimien-Z-
0 oxypro . resu ro ti, '
ViagRip RN Lo B eR ORI Py e SRk Y Els 14 A1 L RTRG 156 TR
prorégﬁ%”édlélféd%\?’ﬂﬁﬂéﬁoﬂ‘dﬂr%ﬁn Eﬁ?pe?éLJré eddithE 1&vd] t3-

ux 1n an 1 nert atnosphere e solvents were
phenaoxypoppyh bromisleap alede mined tg ibel tl 3P RN- ( 2- hydr oxy- 2, 2-
di t hi en- 2-yl acet oxy) - 1- ( 3- phenoxypropyl ) - 1- azoni abi cyc
| o[ 2. 2. 2] oct ane brom de. The product was isol ated by

EXAMPIESi0fp gt room tenperature-and both the yield and
the I evel of 3-phenoxypropyl brom de were determn ned

and indicated in 25 colums F and G respectively. The
o BlYhP ARG T STRGRA S B S 1 3280 c5BBES AR Ry
estér indidt&s ftolumr BWedre! ddddended in the amount (column E) of the
solvent indicated in column D. Then, the amount of 3-phenoxypropyl bromide
resulting from multiplying column B by column C was added to the resulting
suspension and the mixture was stirred for 6 h at reflux in an inert atmosphere.
The solvents were subsequently evaporated to yield 3(R)-(2-hydroxy-2,2-
dithien-2-ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclof2.2.2]octane bromide.
The product was isolated by filtration at room temperature and both the yield
and the level of 3-phenoxypropyl bromide were determined and indicated in

columns F and G, respectively.

The following table summarizes the results of comparative example 1 and

examples 2 tc

o) g
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A B

CDE

F G Ex Anobunt of 2-hydroxy- Ratio (Egq) of 3- Sol vent

WRAAW8/0098PEl d Amount of

2, 2-di t hi en-2-yl acet i cPCT/EP2007/006278

phenoxypropyl t of (% Q%aé g 1- bromde to 2- solvent
phenoxypr azabicycl o[ 2 } dt - hydr oxy-2, 2- (1/nol)
opyl 3(Ryl ester dithien-2-ylacetic brom de (nmol es)
A acid B- (ppm| azabi©@yclo[2[(2.2]odd -3 R eBtern 1¥ G
Ex | Anaoupt & 2chyOr3 N CHEHS (Epg of73-90( 117 Savepti. 53 1 APMBUTHEYRId] | Amount of
2@*31”12‘5'&&8'30%'07 %enoxgqggsmlz 2.1 92.4 60 4 Zif'S? 1.0 pheri;xypr
Ace 1 95 71.b3 1.25 Acetone=2""1"98.7
azf%yggg%%]c’éé 1. %@? tofie 710 93.7 60 7 14'%%%1) 1.50 °'°Y.'d
ﬁ%oleé hyl g %65 ketone 8 14.31 1.50 fethyl ity
but élzaglc 22520;: phe 9 42.92 1.p5 Di oxane
2 1 98.2 31 10 [3RRBPesterdo ML hyl THE 2.1/ 96.7 212 11
1* 47, Ueel. 25 Ackt gpgesgﬁtﬁe fﬂi HGH?CRMCHB‘E 4. #5711 4290 117
2 ‘“yc'ﬂ“ﬂ”a"”" 25T P! THF 2.1 95.0 148
3 71.53 1.10 THF 2.1 92.4 60
4 71.53 1.10 Acetone 2.1 95.3 152
5 71.53 1.25 Acetone 2.1 98.7 173
6 71.53 1.25 Acetone 7.0 93.7 60
7 14.31 1.50 Methyl ethyl 2.1 96.9 304
ketone
8 14.31 1.50 Methy! isobutyl 3.5 94.7 410
ketone
9 42 .92 1.25 Dioxane 2.1 98.2 31
10 71.53 1.25 Methyl THF 2.1 96.7 212
11 42.92 1.25 Acetophenone 2.1 98.5 53
12 42.92 1.25 Cyclopentanone | 2.1 94 4 167

* The reaction of comparative example 1 was carried out by stirring at room
temperature during 72 hours

As can be seen from the results of table | show that the method of the present

invention allows shortening the reaction time-and reducing the quantity of 3-

phenoxypropyl bromide employed while simultaneously increasing the yield and

yet maintaining the amount of the genotoxic 3-phenoxypropyl bromide impurity

10 at an acceptable level of below 500 ppm.
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* The reaction of conparative exanple 1 was carried
out by stirring at room tenperature during 72 hours 5

WE0088093DE seen fromthe results of table | shRGI/EPADT7/006278

o

the method of the present_ invention allows shortening
the reaction tinme-and reddeAMSthe quantity of 3-
phenoxypropyl brom de enpl oyed whil e sinultaneously
increasing the yield and yet maintaining the anmount

. Afprbbésgﬁﬂcr‘héﬁilﬂécﬁ:rﬂﬂgeﬂw gLbewdlnddhlenn%ladeYOM 1-(3-

at an acceptabl e | evel el ow 500
Qb@WWQlW')-@@ZCEP@@GY@Q@a% %Ct@%bmpe by peaftgs2-hydroxy-

g%yﬁ@ghﬂ-g{é%%}c 5051 d-.a}Zﬁlblc 09[2? t- SIFS)yhestfgagd 3-
phenexyro b rpriid@zwheadin d}@feﬂ{oﬁoﬁ tﬁﬂ(@spme |bra3mlden1bcyr
reacting 2-hydroxy- 2,2-dithien-2-ylacetic aci

MiXHERS %&%CP'ES?@tST%M"&? Qﬂ'FQ)Q/PO'BEP%?\(N%ﬁm5@3"d 340 °C and

Q?I%E@@’i‘?&%pt}% @gﬁp‘%‘j\sus‘ﬁlﬂg&'kﬁtdﬁ& a él%”eth@ks‘?s

ace 1n a sol tures ot nts having a
boiling poi nt between 50 and 210 C and sel ected from

t he group conS|st|n of, ketones and cyclic ethers.
5 PTRCE BESIRe it BRI Tt WhETelR fhe SapAlEnt FatiRof -
r
Eﬁﬁ*fér?‘)@i%%',%?ﬁﬁdﬁ}“%% YRIBRERYRURED Py RiEHE ot 1-
azalhicgglo[ 0P 2)actB (B ¥ xte) il thesange iofi 1thto Bdhge of 1.0
to 3.0. 15 3. A process according to claim2 wherein
the equivalent ratiois in the range of 1.1 to 1.5.

A prBCRESGBESI TS &Y Elaltdl X RhEfeinh fﬂeZeM\@@éFé'n'@ réﬂ'kﬂs in the range of
equivalent ratio is in the range of 1.2t

1.1to 1.5,

A process according to claim 2 wherein the equivalent ratio is in the range of
1.2t01.3.

A process according to any preceding claim wherein 2-hydroxy-2,2-dithien-
2-ylacetic acid 1-azabicyclo[2.2.2]oct-3(R)yl ester is suspended or dissolved
in a volume of solvent or solvent mixture comprised between 1,7 and 7 liters
of solvent(s) per mol of 2-hydroxy-2,2-dithien-2-ylacetic acid 1-
azabicyclo[2.2.2]oct-3(R)yl ester.

A process according to claim 5 wherein the volume of solvent is comprised
between 2 and 4 liters per mol of 2-hydroxy-2,2-dithien-2-ylacetic acid 1-
azabicyclo[2.2.2]oct-3(R)yl ester.

A process according to any preceding claim wherein the solvent is selected

from the group consisting of acetone, dioxane and tetrahydrofurane.

. A process according to claim 7 wherein the solvent is tetrahydrofurane.
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5. A process according to any precedi ng clai mwherein
2- hydroxy-2, 2-dithien- 2-ylacetic acid
wQ200840M38%cl o] 2. 2. 2] oct-3(R)yl ester i s suspenB&HEB2007/006278
di ssolved in a volune of solvent or solvent mxture
conprised between 1,7 and 7 liters of solvent(s) per
9. AgrooésRabgudmgytolay diededary Aainh adwrein thei mixturgSs allowed

@i oo SO\ EIRBeiie 2L N0 e 0f S0l vent i s

conprlsed between 2 and 4 liters per nol of
2- hydroxy-2, 2-dithien-2-ylacetic acid 1-
10. Azabcess hof@dihfoodiaind ORylyereds ther time@eTiodasprat desre than 12
ﬁccordlng to any preceding claimwherein the sol vent
QUiSel ected fromthe group consisting of acetone,
di oxane and tetrahydrofurane. 8. A process according
to claim7 wherein the solvent is tetrahydrofurane.
11. 85 r6ce¥s 2003H0EPROGaPcCTORFeE thestime pagiodasgrabdesre than 9
ﬁccordlng to any preceding claimwherein the mxture
21 owed to react for a tinme peri od not exceeding 24
hours. 10. A process according to claim9 wherein the
time period is not nore than 12 5 hours, 11. A process
12. Aqueress gceerdinaiasliam dfeveerein the imsdeasiad 'éd"qté"'?f@tthan 6
ﬁ§5§hthan 9 hours. 10 12. A process according to claim
erein the tine period is not nore than 6 hours.



