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WO 2008/009397PCT/EP21107/006278 Process for manufacturing
3(R)-(2-hydroxy-2,2-dithien-2-ylacetoxy)-113-

henoxa/ 1)-1-azoniabicyclo[2.2.2]octane bromide The present
mve?nﬁ%ﬁp @{ES to a process for the manufacture of 3(R)-(2- PCT/EP2007/006278

wpé%l‘.@f%rdmyﬁﬂfgmﬁghl k}1@W9rﬁ’mﬁﬁ|&n-2-ylacetoxy) -4-(3-

azoniabicyclo[2.2.2]octane s compound as well as a process for its
PR RERNM) dﬁ'ﬁ%\éﬂhf’f‘w&%ﬂﬂm RsamiABventors have
now unexpectedly found that by proper selection of the reaction conditions
i% rocess described i |n 1/04118 A2fca be o |zed ena §bg &)

RP SR b RYBEHER FRIR G P A o es AL AR by
readtaaymséeuwmemqnieasmgﬁhe Wehhandwmmnalhmg the level of

clives can be achieved by carrying out the
ua er%gzﬁloﬁgggﬁggﬁegween 2-hydroxy-2,2-dithien-2-ylacetic acid

1 -azabicyclo[2.2.2joct-3(R)yl ester and 3-phenoxypropyl bromide in a
S@wg%%d;mmws%ﬂ'%rgspb@a@@g BPRsDAlRGFRAINECS faskwesibal ANWO
210 C and selected from the group consisting of ketones and cyclic
e%é@@frﬁaﬁzadvantageous embodiment of the present invention a single
solvent is used. The following are some examples of ketones or cyclic

ers that can be used 25as solve or car, out the invention:
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kaanwnmﬂopmmmpmoaaadmmmﬁmw&@é/%HQIBeAAWﬁmmm&@Jized
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dioxane Or tetrahydrofurane. A particularly preferred solvent is
taﬂsﬁyawfu@aﬁeré@w$m&®|ﬁﬁcrﬁm§% ol and eantaigingdhs,level of
efHpiatept ratio of 3- phenoxypropyl bromide to
2-hydroxy-2,2-dithien-2-ylacetic acid 1- azabicyclo[2.2.2]oct-3(R)yl ester in
the range of 1.0 to 3.0, more preferably between 1.1 and 1.5, most
pﬂéfewb@b}eeﬁueermanmambmievewm/m&ﬂﬁg%ﬁmuﬁﬁmwmmﬁon
hadye %me@ S{ﬁgﬂ@&ﬁ BN 2 MRS Ry

aza

aC|d oct-3 R ester Is suspended (or dissolved) in a
vaﬁﬁrea@ﬂs%mﬁv@xmwtmé Ebhﬁ‘??géﬂtl%m%\‘ﬁ ?fa?ﬁ&’?'ﬂfe@wf‘g a

SQJMFWE\ $d?|@lr siBehwéSnhyolemy 2@ dithirnsaiytaéatifoatithe group consisting

zabicyc oct- ster Mor referab ster is
o ﬂ%%ﬁé?fﬁ@i%@é&%? o RS R LBRER MBS L B RraRe
7 iprefeiably Yetlecsoah 4diéers per mol of ester.  Under these
conditions it has proven adequate to allow the mixture to react for 10a
time period not exceeding 24 hours, preferably not longer than 12 hours
mbhe @&mmwm@mg@xmﬁlgwp Urstanesmb sy plieretherny thatean be used

h%@oﬁ@ﬁ!%@@é@?% ISk are QBN MBRd methyl ethyl ketone, methyl
2- hydroxg 2-dithien-2- ylacetlc aC|d 1- aza%lblcyclo% 2. 2]oct 3%le ester is

kaieRePh g TR RIPS R SH g9
Z-hYtMWﬁﬂﬁq|elthgll-tﬁlaaavdm@xﬂahea?abfeweld[ﬁo&éﬂltma&(ﬁe}éetgmfrom
m1l.2to1l.3e |vaI a
oG B s e T S AR L X ey
prmfeﬁ%tbﬁﬂm@ﬂ\rﬁotesttféfﬁe)fﬂmfkéﬂu& in an inert atmosphere. 20 The
following examples show illustrative methods for preparing compounds
according to the present invention, and are not intended to limit the scope

of theafFatRfo M. NES RSEMARA HEGRIN T8 MEEARTEAVEAISRA B £f -
(asBerding o pHQ BH M {82 50éroxna), mmmdmwaza&fdmmz ylacetic

acid 1-azabicyclq[2.2. t- I esfer are sus 4 ml

i R e TS A e N e
theaaating ‘saspehﬁom%tcbﬂ&éem&wtlemst‘w%éﬁérﬁé h at room
temperature in an inert atmosphere. The solvents were subsequently
evaporated to yield (90%) of 3(R)-(2-hydroxy-2,2-dithien-2-
10ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.21octane bromide.
The
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product is isolated by filtration at room temperature and the level of 3-
phenoxypropyl bromide is determined to be 117 ppm. EXAMPLES 2 to 8

oI of 2-hydroxy-2,2-clithien-2-ylacetic acid
1- azar%glncy% i 2 2]oct-3(R)yl ester indicated in column B WerePsCJé%PZ()()7/( 6278

in the amount (column E) of the solvent indicated in column D. Then, the

i e e e

vaaatﬁbpr@d[m @loatzafpt m;mn i@ens@mdeﬂf(@ned%@imﬂ\yema veduene of
uentl porated to eld 3 droxy-
t? & aﬂg rlse y%l ks g 7 nteleés o§]solvent(s per

2O yFéce ox xyprop azdnla icyclo
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and in n 25columns F and G, respectivel e following table
SenTREFeR SeRveeBlans oRTei iRk BRAMSR i I HltgTHHREE Pehd srster.
the present invention. WO 2008/009397PCTIEP2007/006278 TABLE | A
B C D E FG Ex Amount of 2-hydrox % %{ﬁz -dithien- 2 |ac tic ac

A

AJBRYBES SRS (R IARRIBY THARELF KoY &5 SU9E to react for
pdhEneXpprizplyh bt exide dong-24yHoaxy; B.l@fai'dbllgmﬁtmmdmldm-hours more

%l%%%ﬂ?f@b%l%l?&r than 9 hours and most preferably up to 6 hours.

Particularly good results are obtained when 2-hydroxy-2,2-dithien-2-ylacetic
acid 1-azabicyclo[2.2.2]oct-3(R)yl ester is suspended in 2 to 4 | of
tetrahydrofurane per mole of 2—hydroxy-2.2-dithien—2?ylacetic acid 1-
azabicyclo[2.2.2]oct-3(R)yl ester, from 1.2 to 1.3 equivalents of 3-phenoxypropy!
bromide are added to the resulting suspension and the mixture is stirred for not

more than 9 hours, preferably not more than 6 h at reflux in an inert atmosphere.

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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-3(R)vi ester Solvent Amoun t of solvent (I/mol) Yield (%) 1 Amount of 3-
phenoxypr oPYI ,bromide ,(PPm) 11 1* 0,6 5.0 CH3CN/CHCI3 116.7

90117 2 71.53 1.25 THF 2.1 95.0148 3 71.53 1.10 THF
WO 2008/009397 PCT/EP2007/006278

Experimental section

COMPARATIVE EXAMPLE 1 (according to WO 01/04118)

0.6 mmol of 2-hydroxy-2,2-dithien-2-ylacetic acid 1-azabicyclo[2.2.2]oct-3(R)yl
ester are suspended in 4 ml of CH3CN and 6 ml of CHCI3. 0.48 ml of 3-
phenoxypropyl bromide were added to the resulting suspension and the mixture
was stirred for 72 h at room temperature in an inert atmosphere. The solvents
were subsequently evaporated to yield (80%) of 3(R)-~(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide. The
product is isolated by filtration at room temperature and the level of 3-

phenoxypropy! bromide is determined to be 117 ppm.
EXAMPLES 2to 8

The moles of 2-hydroxy-2,2-dithien-2-ylacetic acid 1-azabicyclo[2.2.2]oct-3(R)yl
ester indicated in column B were suspended in the amount (column E) of the
solvent indicated in column D. Then, the amount of 3-phenoxypropy! 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-z'ylacetoxy)~1 -(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide.
The product was isclated 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
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2.192.4.60 4 71.53 1.10 Acetone 12.1 95.31152 5 71.53 11.25 Acetone 2.1
98.7173 6 71.53 1.25 Acetone i7.0 93.7160 7 14.31 1.50 Methyl ethyl
ketone 2.1 96.9 1304 8 14.31 1.50 Methyl isobutyl

WO 2008/009397 PCT/EP2007/006278
TABLE |
A B c D E F ]
Ex | Amount of 2-hydroxy- Ratio (Eq) of 3- Solvent Amoun | Yield Amount of
2,2-dithien-2-ylacetic phenoxypropyl t of (%) 3-
acid 1- bromide to 2- solvent phenoxypr
azabicyclof[2.2.2]oct- hydroxy-2,2- (Vmal) opyl
3(R)yl ester dithien-2-ylacetic bromide
{(mmoigs) acid 1- (ppm)
azabicyclo(2.2.2]oct
-3(R)yl ester
1* 0,6 5.0 CH3CN/CHCl3 16.7 20 117
2 71.53 1.25 THF 2.1 95.0 148
3 71.53 1.10 THF 2.1 92.4 80
4 71.53 1.10 Acetone 2.1 95.3 152
5 71.53 1.25 Acetone 2.1 98.7 173
8 71.53 1.25 Acetone 7.0 83.7 60
7 14.31 1.50 Methyl ethyl 2.1 96.9 304
ketone
8 14.31 1.50 Methyl isobutyl 3.5 94.7 410
ketone
9 - 4292 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-

phenoxypropyf bromide employed while simultaneously incx:easing the yield and

yet maintaining the amount of the genotoxic 3-phenoxypropyl bromide impurity
10 at an acceptable level of below 500 ppm.



ketone 3.594.7 410 42.92 1.25 Dioxane 2,1 98.2 31 10 71.53 1.25
Methyl THF 2.1 96.7212 11 1 42.92 1.25 Acetophenone 2.1 198.5i53 ',
112 1.. ... 42.92 1,25 Cyclopentanone 2.1 94.41167
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CLAIMS

. A process for manufacturing 3(R)-(2—hydroxy-2,2-dithien-2—y|acetoxy)—1-(3—

phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide by reacting 2-hydroxy-
2,2-dithien-2-ylacetic acid 1-azabicyclo[2.2.2]oct-3(R)yl ester and 3-
phenoxypropyl bromide, wherein the reaction takes place in a solvent or
mixtures of solvents having a boiling point between 50 and 210 °C and
selected from the group consisting of ketones and cyclic ethers.

. A process according to claim 1 wherein the equivalent ratio of 3-

phenoxypropyl bromide to 2-hydroxy-2,2-dithien-2-ylacetic acid 1-
azabicyclo[2.2.2]oct-3(R)yl ester is in the range of 1.0 to 3.0.

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

1.1t01.5.

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

1.2t0 1.3.

. A process according to any preceding claim wherein 2-hydroxy-2,2-dithien-

2-ylacetic acid 1-azabicyclo[2.2.2]oct-3(R)y! 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 moi of 2-hydroxy-2,2-dithien-2-ylacetic acid 1-
azabicyclo[2.2.2]oct-3(R)y! 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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I he reaction of comparative example 1 was carried out by stirring at

room temperature during 72 hours 5 As can be seen from the results of
t%w;zmg&)\%;pat the me_thod of the present invention allows 598%(?%97}5&273
reaction time-and reducing the quantity of 3- phenoxypropyl bromide
employed while simultaneously increasing the yield and yet maintaining

the Ap@daksidbeoasingtaxinhg-preediygioahwberela thipurikyuld stabwed
acceptable Jevel of below 500 ppm. MOSLLP CLAIMS 1. A process for
R R SRS R, BB 2 8 ony) 1.3
phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide by reacting
TR0 AR B MASRIS AR L tALHEOIR BRI RMLARSH 12
and 3- phenoxypropyl bromide, wherein the reaction takes place in a
sol¥rer mixtures of solvents having a boiling point between 50 and 210

C and selected from the group consisting of ketones and cyclic ethers.

102. A process according to claim 1 wherein the equivalent ratio of 3-
APPSR, FEROTIBE 16 SO LGS R Bgtore than ©
azahay@lo[2.2.2loct-3(R)yl ester is in the range of 1.0 to 3.0. 3.A
process according to claim 2 wherein the equivalent ratio is in the range of
151.1to 1.5. 4. A process according to claim 2 wherein the equivalent
riidipinabesrace ding. o, IAosharpin deediascpedipg ionatynore than 6
pre¢rdipg 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. 25 6. A process according to claim 5
wherein the volume of solvent is comprised between 2 and 4 liters per moi
of 2-hydroxy-2,2-dithien-2-ylacetic acid 1- azabicyclo[2.2.2]oct-3(R)y!

ester. 307. A process according to any preceding claim wherein the

solvent is selected from the group consisting of acetone, dioxane and
tetrahydrofurane. 8. A process according to claim 7 wherein the solvent is
tetrahydrofurane. 5 WO 2008/009397PCI/EP2007/006278 9. A process
according to any preceding claim wherein the mixture is allowed to react

for a time period not exceeding 24 hours.  10.A process according to
claim 9 wherein the time period is not more than 12 5hours. 11.A process
according to claim 10 wherein the time period is not more than 9 hours.
1012.A process according to claim 11 wherein the time period is not more
than 6 hours.



