New process for the preparation of dronedarone The present invention
relates to a novel process for the preparation of N[2-butyl-3- { 4- [(3

- di but yl avonojjpisssasoxy] b enzoyl -1-benzo furan-5-yl] nmechaneesulobompeam de
(dronedarone) of fornula I. 10 and its pharnmaceutically acceptable
salts, and to the new internedi ates of the preparation process. Dronedarone
of formula | is used IINMprbcmlfmethe pfepxmtlanmfnhtolmﬂagmml 15 changes of
the cardiovascul ar system especially in the treatment of angina pectoris,
hi gh bl ood pressure, arrhythm a and insufficient cerebral blood circulation
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and its pharmaceutically: aéceptable salt.s,' and to the new intermediates of the
preparation process. - | | | _
Dronedarone of formula I is used k'in\the treatment of certain patholdgical
- 15 changes of the cardiovascular'system, especially in the treatment of angina pectoris,
high blood pressure, arrhythmié and insufficient cerebral blo;)d circulation (EP
0471609 B1). | | |
There are several known methods for the preparation of dronedarone of
formula L. Patent applicaﬁon of publication number WO 02/48132 discloses the =
20 | following super- convergent method | .

The 5- ammo -2- butyl -benzofuran of formula IV

H,N |
: “nBu
| o .

. IV |
25 |
| is mesylated and the resulting 2-butyl-5-methane’sulfonamido-benibfuran of

formula II



Il is reacted under Friedel-Crafts conditions with the

4-[ 3- (di butyl am no) propoxy benzoyl chloride hydrochloride salt of formula
1] | IWO,2001/088346bt ai n t he dronedar one hydrochl ori de ealrtHw@bhi1dd@onml a 1.
*HCl 15This method is very sinple and2econom cal as regards the nunber of
the reaction steps. Its drawback is however, that in the |ast step the
hydrochl oride salt of dronedarone is obtained in a substantially

contam nated form This can be expl ai ned by the presence of the

di but yl am no- propyl group i t\he Fﬁl edel -Crafts reaction. In the published
exanpl es the yield is 90% dur] g : ation steps first the raw 20
dronedar one hydrochl ori de salt, en tment with hydrogen
chl oride solution in |sopropanol t he d dronedar one hydr ochl ori de
salt is obtained (90%9. WO 2011/ 083346PCT/ HU2010/ 000143 3 Anot her
drawback of the nethod is that the reagfants used in the Friedel Crafts
reacti on and the obtained by-products are insoluble in water, thus they
cannot bés rexvnackantlen Fricdel-Eyafte ohditiags eoitls thaS4¥[3¥gd1butylam1no)propoxy]-

5 benzoyl chloride hydrochloride salt of formula IIT

>X—©70—(CH2 )'3——N\ *HCI
Ci - . nbu -
Il -

10 . to obtain the .drohedafone hydrochloride salt of formula 1.

15 ', ,Thié method is Very simple and economivcz'i-l as regards the number‘of thé
| reaction steps. Its drawback is however, that in the last step the hydrochloride .salvtlof
~ dronedarone is obtained in a substantially contarhinated form. This can be explained
by the presen;:e of the dibutylamino-propyl group in the Friedel-Crafts reacﬁon. In

~ the published eXamples.the yield is 90%, during the purification steps first thevraw _
20 dronedarone hydrochloride salt, then following treatment with hydrogen: chloride
solutidn'in isopropanol, the puriﬁed dronedéfdne'hydrqchloride salt' is dbtained

(90%).



A further drawback of the nethod is that during the nesylation of the 5-
ar ni no- 2- butyl - benzofuran IV a doubl e nesyl ated derivative al ways appears
as a by- pwocuocitossd46t he reaction. Purification is sol vedPoy/HU2010/000143
recrystallisation, its yield is 78.5% 10Qur aimwas to work out a novel
met hod for the preparation of dronedarone and its pharmaceutically :
accept abl e sahmothexhdrawbask ddthgviaethed: isethab the reastants vsed dn dhevairdedes,

and is econgnical. and.industrially applicabl.e, have found that if in the

cour se of TR aad i 6blinethy-pRaRst e sobiedh Waret this the§ cannof

met hanes ), 5lo- of; VWb Lol - or alkali earth metal salt is

react ed %Erﬁrﬂ?ﬂ%e&j%[og‘?% %)Ste?)ﬁgkiaﬁou?%l?soﬁég@bgénzoyl chl oride hydrochloride

salt of formulaafiidher didwback (SEHRe3mbiHdd is\ thaBuuking thed@esylatieflalf- Geasts .

conditions, then the above nmentioned di sadvantages can be avoi ded.

Accor 8li ngmtino-Gubutyhbemtdforant e &-denblon@splated dbavatofeunbyaysf afpeanubs a vV -

WO 2011/ 083346PCT/ HUJ2010/ 000143 % ly L e e
by-product of the reaction. Purification is solved by recrystallisation, its yield is

T 78.5%.

10 Our aim was to work out a novel method for the prepa'rationv of dronedarone
and its .pharmécéutically acceptable -salts, which method avoids the above

mentioned disadvantages, and is economical and industrially applicable.

We have found that if in the course of the process, instead of the 2-butyl-5-
15  methanesulfonamido-benzofuran II, its alkali- or alkali éarth metal salt is reacted
with the 4-[3-(dibutylamino)propoxy]benzoyl . chloride hsldrochlofide salt of

formula I11

0 : K JnBu.
_ Cl - nBu ’
20 ‘
I
under Friedel-Crafts conditions, then the above mentioned disadvantages can be
avoided. |
25

According to our invention the 5-amino-2-butyl-benzofuran of formula IV

H,N | |
T
~nBu

o



is mesylated by a nethod known fromthe literature (WO 02/48132) and 5 the
resul ting 2-butyl-5-nmethanesul f onam do- benzofuran of fornula I 1 10

i s react estowntinsazrcappropri ate alkali- or alkali earth meralvesltotsd gi ve
the respective alkali- or alkali earth metal salt of the conpound of
formula I, which is then reacted as described above, with the 4- [3-
(di butyl am no) pr opoxy}- benzoyl chlori d¥hydrochl oride salt of fornula I
under 15Fri edel - Craftsconditions,toobtai ntheNd2-butyl-3- { 44(3 -

di butyl am no) prop oxy] benzoyll-1 -b enzo furan-5 -yl] -methanesul fonani
deof for I ot aIt, or liberated
fromi tsnyh%tggf_latl% }ggvan (g(gléhg}% fkemg§§gg%§{ug§§wquggtlgz he invention is
that theghQy- 20 product which is forned during the mesylation of the
conpound of formula IV will not disturb the further reaction steps, because
to the olhearaselinge2enitphSmaethanesui foramidedbenzafvran abfarmeda Th netal sal t

solution is added, and the alkali- or alkali earth netal salt of the
desired conpound of fornula Il will dissolve and remain in the agueous
phase. 25 By choosing suitable reaction conditions the compound of
formula | is obtained in the required purity and yield, the by-product is

not forned, only a few perqggt of Hnreacted starting materlal may remain-in

the reaction mxture, which c aNi | e reqoved by aqueous washing and
may be re-used. WD 2011/08334 / H 00 43 5
| o v : o nBu ,

II
is reacied with an appropriate alkali- or alkali earth metal salt to give the
respe‘étive alkali- or alkali earth metal salt of the éompound of formula II,
which is.. then reacted as described above, with the 4-[3-
(d1buty1am1no)propoxy] -benzoyl chlorlde hydrochlorlde salt of formula III under
15 Friedel-Crafts =~ conditions, to obtain =~ the N—[2 butyl-3-{4-[(3-
' dibutylarhino)prodey]benzoyl}-1-benzofuran-S;yl]-mcthanesulfonamldc» of

formula I, which is optionally transformed into its salt, or liberated from its salt.

Thé advantage of the prbcess according to the invention is that-vthe by;
20  product which is formed during the mesylation of the Compound of fo_rmuia IV will
- not disturb the filrther,reactio'n steps, because to the obtained reaction mixture the
alkali-vof alkali earth metal salt soluﬁon is added, and the alkali- or alkali earth
~ metal salt of the desired Compound of formula IT will dissolve and remain in the

aqueous phase.

25

By choosing stitable reaction conditions the compound of formula I is
obtained in the required purity 'and‘ yield; the by-product is not formed, only a few
percent of unreacted starting matervial' may remain in the reaction mikture, Whiéh

can easily be removed by aqueous washing and may be re-used.



According to one enbodi nent of the invention an alkali metal salt of the
conpound of fornmula Il is reacted wth the conmpound of fornmula IIl. The

t erm al kawO 20ett@B34sncl udes |ithium sodi um or potassi umPCT/HU20T®0143t hi um
sodi um or potassium salt of the conpoéind of fornmula Il is prepared by
reacting the 2-butyl-5-nmethanesul f onyl am do- benzofuran of formula Il with
the appropriate al kali netal hydroxide (lithium hydroxide, sodium

hydr oxi de, pot i dr oxi . C [ t . iqente af. t he
i nvention an é%ééﬁﬁ%ggt%%né@g)dlsnﬁr@ (gt?ﬁ}%h@%g% Olgtr}lgldg% hfrg?%glsgﬁ Iéf |&£e '
reacted whiRohhE JFOfSRAMRA 1Pfs toicid ith the bRPpbBAMGE! flodhlulL I THEeth -

i ncl udes Magnesium or cal cium The magnesi um or cal ciumsalt of the

2- but yl - alkakitihetaé mndlidesy lithiusho sbdinaodrpatassiimt ornul a 11 is prepared by
reacting the 2-butyl-5-nmethanesul fonyl am-do-benzofuran of formula |1 first
with an 15 al Ifapihtifrm@ spdigoyor drotassiumi st BY dhedompasindpef demnylm IT is

hyd id dihen wth t | at kal i rih metal h [

(Cal ot unphaneerd B el o VR dome AL I PO AP OB thri )
A di . _ i . . . . .

alical i 28R ARFOGHERAL MAR Blaphiae (ifh) AQaiodtad sRaRLIRBRRtE |
and the 9@f§|§guﬁﬂhpdr0§(g{erf,ul alll is perfornmed in an inert organic sol vent,
or in the mxture of inert organic solvents. As inert organic solvent,

hal ogenat ed hydr ocarbons (di chl oronet hane, dichl oroethane, chl orobenzene)
or the m xture of them can be use

. 25 . According to.a preferred
versi®n of ouAcrording teanether ¢ igentoef thednvention ?’9 ﬁb?aéll G%Fh metal saltear t h

met al ‘sal f the ¢ wla Ll wth.t 0 1]
s carr, 2 e ebmRof TR bt HEI Wafebionlth e PP IR A ST
chlori deerp HitaNWakhhhefal dfoludesiRaghcklvd & 3ARTGT. HHEAADEAANI Dr@alcium
According to a preferred version of our invention the réaction of the

al kal i mealabf dre 2bkalli5-amthineselfanylaalido-benzdfararnopformibloll isqropdradiby wi t h
the compound OF formula Il is carried out at a tenperature_between 10-100

C. 5The meastingthe 2ruitibhanethapesyltony heniderbeszatiaan of fpwriald first wthan N sc2
15  alkali metal hydroxide (lithium hydroxide or potassium hydroxide) and then with
. the appropriate alkali earth metal-halégenide (calcium chloride, calcium bromide,

magnesium chloride, magnesium bromide).

Accdrding to a preferred version of our inventionAthe reaction of the alkali
20  metal or alkali earth metal salt of the 'compbund of formula II and the compound of
- formula III is performed in an inert organic solvent, or in the mixture. of inert
org_anié sol{/ents. As ineftr organic  solvent, 'halogenated hydro'cafbons
.(dichloromethéne, dichloroefhane, chlorobenzene) or the mixture of them can be
used. | | | .
25- | |
» According to a prgferfed' Versioh of our invention the reaction of the ’alkali
metal or alkali earth metal salt of the compound of formula II with thé 'co'mp.ound
~of formula III is carried out in thé presence of a Friedel-Crafts catalyst (iron(III)
“chloride, aluminum chloride). », -
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Il 10 and its preparation by nmesylation of the 5-am no-2-butyl -benzofuran

of formula IV IV 15 is known fromthe literature (WO02/48132). The
4[ 3- (di buwgl2aniassd4pr opoxyThenzoyl chloride hydrochl ori decofatforobsasi | |
nBu / 0-(CH2 )3 N*HC \ nBu III 20 wi ch is used in the process, and its

preparation is kn fromt teratur WD 02/ 48078) hium -
salt Ha, sodi @}ﬁcg RE |93 p‘iﬁg VeI ALt O g-‘F ADVeRtioRe elﬁ?f‘%%‘P‘t Oﬁkﬁﬁ%ﬁh( | ci um

Prter o ufeth'S aﬁi%gﬁ%ﬁﬂﬂ Rbial ST nd bopBuARYF FOIRAUNTS wikothe PO ™ the

of formula IILis carried out ata temperature between 10-100 °C.
5 The -2-b,utyl¥5-methanesulfonylamido-benzoﬁ;ran of formula IT

Me R -
SO, N\ .
_ nBu
‘ - .

10 —and its prep'aratioh by mesylation of the 5-amino-2-bu_tyl-benzoﬁ1ran of formula TV.

y o  H,N
. nBu
- o 1 o
| v

15 is known from the hterature (WO 02/48132)
The 4- [3 (dlbutylammo)propoxy]benzoyl chlorlde hydrochlorlde of forrnula III

-0 ) ‘ , _ /nBu .
cl ' : o

nBu

I

20 Whlch is used in the process, and its preparatlon is known from the llterature (WO
02/48078). | - o |
The;hthiurh salt IIét, sod_iutn salt IIh, potassium salt Ile, magnesium selt IId

‘and caleiurh salt Ile of the compound of formula II are new compeunds, not known
- from the literature. B o

25



WO 2011/ 083346PCT/ HU2010/ 000143 7 Further details of the invention are
denonstrated by the follow ng exanples - without imting the clains to the
exanpl es.wb 2BMAISBI4ES Exanpl e 1. N42-butyl -3- { 4- PCT/HU2010/000143

[ (3-di butyl am no) pr opoxy] benzoy1} - 1- b&nzof ur an- 5- yl] 10 net hanesul f onam de

solelCJ)m; QEEW% PGl B The arvaRignoR K 'rfsf:rﬁgeedi Putibro g
4-{3 hyd hl d I 2
o1 (G el SR e R RSN Eer e 0o O LT P ror a0

mnutes.. In 15 mnutes at 5-10C 3.57 g iron(lll) chloride is added and the
reaction mxture is stirred at 20-25C for 2 hours: At 40C in 10 mnutes 20
m water is added to the mxture and the phases are separated. The

di chl or onet hane phase is washed by stirring with 15 nl water, then with 15
m 5‘%50@2&&&&&&&3% ‘carbonate sol ution. The dichl oromet hane phase is 20
evaporated. 9.8 g (98.0% vyellow oil is obtained. Purity by HPLC. 98.6% 1H
NVR (DVS0): 0.8-0.9ppm (m 9H); 1..2-1.5ppm (m 10H); 1.67ppm (5", 2H);

1. 87ppm a’mélH)l’ 2.38ppm (t, J= 7.2Hz, 4H); 2.57ppm (m 2H); 2.81ppm (t,

J= 25 7. 2.91ppm (S, 3H); 9.51ppm (t, J= 6.2Hz, 2H); 7.09ppm (d,

. 1= 8. 8Hz, 7.24ppm (dd, J= 8.9, 2.2Hz, 1H); 738ppm(d J= 2,1Hz, 1H);
7. 65ppm(d J =8. 8Hz, 1H); 7.81ppm (d, J= 8.8Hz, 2H)

2011/ 083M@WNHU2M@(DGM&&I_M®(YJbCM}- ﬂvthfleOﬁlran- -vll- '

{4 [$3 di but yl aer no) prdo Ioxy] benzoyl - 1-benzof uran- 5- y1l] - met hanesul f onam de

methanesulfonami

To the suspension made of 5.2 g 2-butyl-5-methanesulfonamido-benzofuran sodium
salt ITb and 20 ml dichlofomethane the solution of 6.29 g 4 {3-(dibutylamino)-
propoxy}benzoyl chloride hydrochlorlde salt III in 25 ml dichloromethane i is added.
15 The reaction mixture is stirred- for 30 m1nutes In- 15 minutes at '5-10°C 3.57 g
| iron(I1I) chloride is added and the reaction mixture is stirred at 20-25°C for’ 2 hoursi
At 40°C in.10 minutes 20 ml water is added to the mixture and the phases are
separated. The didhloromethane'phase is washed by stirring with 15 ml water, then
“with 15 ml 5%Vsodivu’m hjdrpgen carbonate solution. The dichloromethane phase is
20 evaporated. '
938 2 (98.0%) yellow 011 is obtained. .
Purity by HPLC: 98.6% _ |
1H‘ NMR (DMSO): 0.8-0.9ppm (m, 9H);. 1.2-1.5ppm_ (m,lOH); 1.67ppm (5°,2H);
1.87ppm (5°, 2H); 2.38ppm (t, J= 7.2Hz, 4H); 2.57ppm (m, IZH);\2.81ppm (t, J= |
35 7.5Hz, 2H); 2.91ppm (S, 3H); 9.5Ippm (t, J= 6.2Hz, 2H); 7.09ppm (d, J= 8.8Hz,
2H); 7.24ppm (dd, J= 8.9, 2.2Hz, lH)'; 7.-38ppm (d, »J'= 2,1Hz, 1H); 7.65ppm((d,
 J=8.8Hz, 1H); 7.81ppm (d, J= 8.8Hz, 2H) | )
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5 The procedure as described in Exanple 1. was followed, but chl orobenzene
was used, instead of dichloronethane. Yield: 97.8% Purity by HPLC. 98. 4%
10 Exanplwo201148R6but y1-3- {4-[ (3-di butyl am no) pr opoxy Po@macegid/000143
-1-benzofuran-5 -ylimethanesul fonami dé8 | 15 The procedure as described in
Example 1. was followed, wth the difference that instead of

2-butyl - Exgmmadesul fonam do- benzofuran sodiumsalt |1b, equival ent anpunt
of 2-butyl -5-net hanesul f onam do- benzof uran potassiumsalt Ilc was used. The
resulting material is identical with the product of Exanple 1. 20Yield:

99. 1% Pyr 2}5 Y- i hoky]Benzoyl}-1-benzofuran-5-yll-

N-[ 2- but yt—= uty OpPOXY - 1I-benzofuran-5-yl] -

met hanesme&mmukf@ndmldéhla procedure as described in Exanpl e 1. Was
followed, with the difference that instead of '

2- butyl - 5- net hanesul f onam do- benzof uran sodium salt H13, equival ent 30

amount oé_ 2-but A-S-rn t ha egulf nanm do: benz ran i alt Ha wa
S VA R R A R o o
VO 2011/ Q83340RGH SHEUR 3R A2 S .
~ Yield: 97.8%. |
Puri‘ry by HPLC: 98.4%

10
Example 3.
N-[2-butyl-3-{4-[(3- d1butvlammo)propoxv]benzoyl} 1-benzofuran-5 -vl]-
| methanesulfonamlde | ' '
15

The prdcedure as described in Example 1. was' follbwed, with ﬁthe difference that
instead of .2-bvutyl-5-methanesulfonamido-benzofuran sodium salt IIb, e'quivalentv
amount of 2-butyl-5-methanesulfonamido-benzofuran potassium salt Ilc was used.
The reéulting matéria_l is identical with the product of Example 1. |
20 Yield:99.1%. |
Purity by HPLC: 98.4%

Example 4.

25  N-[2-butyl-3-{4-[(3- dlbutvlamlno)propoxv]benzoyl} 1 benzofuran- -vl]-

'methanesulfonamlde I

The procedure as described in Example 1. was followed, with the difference that
instead of 2- butyl 5-methanesulfonamido-benzofuran sodium salt IIb, equlvalent
" 30 amount of 2-butyl-5-methanesulfonamido-benzofuran 11th1um salt Ila was used.

The resulting material is identical with the product of Example 1.



Yield: 48.1% Purity by HPLC. 98. 7% Exanpl e 5.

N-[ 2- butyl- 3-{4-[ (3-di butyl am no) propoxylbenzoyll- 1- benzof uran-5-ylJnet hane
sul f onamwe 2b11/08B&6pr ocedure as descri bed i n Exanpl e 1. paagith2oidmord, with
the difference that 10 i nstead of 2-bu@tyl-5-nethanesul f onam do- benzof uran
sodiumsalt |ib, equival ent anmount of

2- butyl-5-net Pfaﬂés Bfldmami do- benzof uran nmagnesi um salt He was used. The

resul ting rrat 2] with the product of Exanple 1. Yield:
97. 8% Purity %‘Wl%ﬁlg‘g %é/os?% Exanpl e 6.

N 2- butyl- 3-{4- [(3 di but yl ai ni no) propoxy] benzoy11- 1- benzof uran-5-y11-
net hanesul fonam de I 20 The procedure as described in Exanple 1. was
fol | owed Exyinipletdie di fference that instead of :
2-butyl - 5- met'hanesul f onam do- benzofuran sodiumsalt |ib, equival ent anmount
of 2-butyl - 5- met hanesul f onam do- benzof fi ran cal ciumsalt Hcl was used. The

resulting material is ids ith th roduc 25Yi el d:
97.7% pol3-hut diPUEBIAMIBEIDIQPOXY bepnzovhﬁbenzo 5VIJ[

N[ 2-butyl- -*e4-!g§ dl(PuEyl am no) pr opoxyl benzoyll- 1- benzof ur an- 5 yl] -

met hanes: 2011/ 083346PCT/ HU2010/ 000143

The procedure as described in Example 1. was followed, with the d1fference that
10 1nstead of 2-butyl-5- methanesulfonamido-benzofuran sodium salt IIb, equ1va1ent
| amount of 2-butyl-5-methanesulfonamldo-benzofuran magnesium salt ITe v_vas used.
- The resulting material is identical with the product 0 f Example 1. | |
| Yield: 97.8%. |
Purity by HPLC: 99.0%

15
" Example 6.
N-[2-butyl-3-{ 4-[(3 -di’butvlamin'o)propoxy]benzoyl 3-1 -benzofuran—S—yl—]-
methanesulfonamide I

20
~ The proceduré a.s‘described in Example 1. was -followed, wifh the difference that
instead of 2-butyl-5-methanesulfonamido-benzofuran V‘sodiu'r.n, salt IIb, equivalent
amount of 2-butyl-5- methanésulfonamido-beﬁzofuran calcium‘salt TId was used.
The resulting materlal is identical with the product of Example 1.
25 Yield: 97.7%. ’

© purity by HPLC: 97.6%

Example 7.

30. N—[2-bqu-3 -{4-[( 3-dibﬁtv‘lamino)propoxy]benzon }.1-benzofuran-5-y1]-

methanesulfonamide I :




10 The procedure as described in Exanple 1. was followed, but 2.93 g

al um num chl ori de was used, instead of iron(lll) chloride. The resulting
mat eri al wWe 20da@ssi46al with the product of Exanple 1. 5Yipelrdiu288/@%443Purity
by HPLC. 96. 1% Exanple 8. 10 2-butyl -B®-nmet hanesul f onam do- benzof ur an
lithiumsalt Ha 2.23 g 2-butyl-5-net hanesul f onam do-benzofuran Il is added
under stirring to the solution of 0.20 g lithiumhydroxide in 5 nl water.

The reaction mxture i'g _stirred at roem.tenperature.for our en
opt ot ah8comsrdiferes AcSirac®lh BaaBRd 1, GVRE TR S Bl 23 a8 g T, o
vashed wihfrilicladREclatifticAldr fhhas) BhickRe, Mass of the product: 1.7 g
(74. 5%%‘6{‘?39 ap%%?t? 12%3.1-25390)5 enental analysis: C 51.98% H 5. 79%
N: 4. 61% Thelfsdiife thatediattkdefiadat witt g praliuetsof Exdmiple%. H: 5. 86% N 5. 13%
S:11.7% Li:2.56% .20 Exanple 9. 2-butyl-5-methanesul f onani do- benzof uran
sodi uin sal t | Ybeld5892.9%% g 2-butyl - 5- met hanesul f onami do- benzofuran 11 was
added to the gol.utjo f .l odi um hydroxide in 75 m water. The resulting
suspensi on vvaéuﬁk}f"%gﬂ)ﬁtp%?/‘t hen allowed to cool to 20C and stirred at
5-10C for 1 hour. The product was filtered off, dried in vacuum Mass of
the product: 2.04 g (89.0%
' Example 8.

10 2'-buty1-5-methanesulfonémido-behzofuran lithium salt I1a

223 g 2-butyl-:5-’metha\nesulfonamido-be'nzofuran II is added under stirring to the
solution of 020 g 1ithium hydroxide in 5.ml water. The reaction mixture is stirred at
rdom t_erhperature for 1 hour andvthen kept at 0-5°C for 8 hours. The pr'evcip‘itated
15 white material was collected, washed With 1 ml 5°C water and dried at 70°C.
~ Mass of the pro.duct: 1.7 g (74.5%) :
Melting point: 252.1-253.7°C
| Elemental ,analys_is: C:Sl.QS%,*H:5.79%, N:4.61%, S.1,0.44%, Li:2.4.1-% |
(Calculated values: C:57.1%, H:5.86%, N:5.13%, S:11.7%, Li:2.56%)
Example 9.

2-buty1-5-methanesulfonamido-benzoﬁirar\lv sodium salt IIb

25 “2.12 g 2-butyl-5-mCthan¢sulfbnamido-bénzofufan II was added 'to the solution of
‘1g sodium hydroxide in 75 ml water. Thé resulting suspension was warmed to 70°C,
.thenléllowed to cool to 20°C and stirred at 5-10°C. for 1 hour. - The product was |
ﬁltefed off, dried in Vaéuum; | : |
" Mass of the product: 2.04 g (89.0%)

30 | Melting point: 226.3-228.9°C _ o

| Elemental analysis: C: 59.9%; H: 5.63%; N: 5.16%; S: 11.14%; Na: 7.2%; ..



30Mel ting point: 226.3-228.9C Elenental analysis: C 59.9% H 5.63% N
5.16% S: 11.14% Na: 7.2% WD 2011/ 083346PCT/ HU2010/ 000143 11 (Cal cul at ed
val ues: GvO2911983446H: 5. 54% N 4.84% S: 11.07% Na: 7. e¢uEssmpbe310. 5
2- butyl - 5- met hanesul f onam do- benzof ur@in sodiumsalt |lib The procedure as

described in Exapple was foll owed, ed in_ t
reaction. The%@@l‘%@‘i@’alﬂ‘ﬁ?eﬂ §I9-Wi ]dg#%‘l%‘alﬁdvﬂ é\%bt/ ﬁi)dyfsﬁggabﬂg%%gnpl e
9. Yield: 95.0% 10 Exanple 11. 2-butyl-5-net hanesulfonam' do- benzofuran
potassiumsalt Ilc 15 2.12 g 2-butyl -5- net hanesul f onani do- benzofuran |1 was
added toE,pﬁngg,IHj.i on of 1 g of 85% potassium hydroxide in 25 ml water. The
reaction mxture was stirred at roomtenperature for 1 hour, and then at 5C
for 2 hours. The product was filtered off, dried in vacuum Mass of the
product: 2.0 (82.0% 20Melting point: 103.2-105. 7C El emrental analysis: C
50. 37% @-bwvgéemethanﬂstdfmann dodhenzofuran sadiumsalicdib ul at ed val ues: C '
51.07% H 5.24% N 4.58%  S: 10. 47% K 12. 8% Exanpl e 12. 25

2- but yl - 5- net hanesul f onam do- benzof uran potassium'salt He

The procedure as descr1bed in Example 9. was followed, but 40 ml water was used

in the reaction. The resulting material is identical with the product of Example 9.
Yield: 95.0%. o
10 |
Example 11. |

2-butvl-5-methanesulfonam-ido-benzofuran' potassium salt Ilc

15 2.12 g 2-blityl;5-methanesulfonamido-benzofuran II was added to the solution of
1g of 85% poteissium hydroxide in 25 ml Water. The rea{ction ’miXture was stirred at
rootn temperature for 1 hour, and then at 5°C for 2 hours. The produet was filtered
off dried in Vacuum o _ | |

Mass of the product 2:0 g (82.0%)

20 Melting point: - 103.2-105.7°C |
Elemental analysis: C: 50.37%; H: 5.16%; N: 4.54%; S: 9.53%; K: 12.0%
(Calculated values: C: 51.07%; H: 5.24%; N:-4.58%§ S:10.47%; K: 12.8%)

Example 12.
25

2-butyl-5-methanesulfonamido-benzofuran potassium salt Ilc

The procedure as descrlbed in Example 11. was followed but 10 ml water was used
in the reaction. The result1ng materlal is identical with the product of Example 11.

30 Yield: 94.0%.



The procedure as described in Exanple 11. was followed, but 10 ml water was
used in the reaction. The resulting material is identical with the product
of Exanplwold11/@3834¥i el d: 94.0% WO 2011/ 083346PCT/ HU20 POrGOQathd0d A3 Exanpl e
13. .2-butyl - 5- net hanesul f onani do- benztf uran calciumsalt He 2.0 g

2: but y1- 5- net hanesul f onar ni do- benzofuran Il was added to the sol ution of

g 85% potl?ai@mmlmlﬁydrom de in 20-m water. The reaction m xture was, stirred
for 30 minutes. To the obtained sol ution 0.89 g cal cium chl oride di ssol ved
in5n water was added in 10 m nutes, the resulting suspension was stirred
at 20-256 fig61.3. Haw ﬁﬂd@ﬁo%fiﬂn 8a1€aw{§a1t Yig¢ product was filtered
off and @ C e prod (86. 1% Melting Point:

103. 4- 105. 7C El emant al anal ysi s: C '51. 74% H. 5.50% N. 4.55% S: 10.29%
Ca:5.8% (Cal cul ated values: C 54.47% H _5.58% N 4.89% S 11.17%

Ca: 6. 9992.0L% Btwtyl &methargsylfopemblarbenzateranl Tomasi atlsiodete; g1eusalution| of um

i vat or 08 ASUUPIBSR BGFORUAR N a7 M| Helssad i redgion morge POSTETS
o, °o5 2 i) MBS Tartht Sl 1Eh 0o BiATBUE, orie o S é"ﬁéa”"' ’
2-butyl - yrA@t RaHesaed BNED Riideebeeqbiang shspuasicaddadstied ha 2$)025H@ @or of
1 hour and then at 5°C for 2 hours. The product was filtered off and dried.
10 Mass of the product: 1.8 g (86. 1%) '
‘Melting point: 103.4-105.7°C
Elemental analysis: C: 51 74%:; H 5. 50%, N: 4. 55%, S: 10. 29%, Ca 5. 8%

(Ca_lculated values: C: 54.47%; H: 5.58%, N: 4.89%; S: 11.17%; Ca:6.99%)

15 Example 14.

. 2-butv1-5-methanesulfonamido-beﬁzofu‘ran calcium salt Ile

The prdcedure as described in Example 13. was followed, bﬁt 15 ml water Was used
‘20 in the reéiction, instead of 20 ml. The resulting material is identical with the product_
of Example 13. | | |
 Yield: 92.0%.
 Example 15.
25 |

: 2-but$11-5-me_thénesulfonamido-ben_zofui‘an magnesium salt IId

1.6 g-v 2-butyl-5-rhethanesulfonarnido-benzoﬁlran II was added to the solution of
0.28 g 85% potassium hydroxide in 16 ml water. The reab_tion mixtufe was stirred

- 30 for 30 minutes. To the obtained,solution 0.76 g magnesium chloride dissolved ‘in



0.28 g 85% potassi um hydroxide in 16 ml water. The reaction m xture was
stirred 30 for 30 mnutes. To the obtained solution 0.76 g nagnesi um

chl ori de woenlosgséi n WO 2011/ 083346PCT/ HU2010/ 000143 PB8THIUZD1I0M@OEIB WaS
added in 1,0 mnutes, the resulting stspension was stirred at 20-25C for 1
hour and then at 5C for 2 hours. The product was filtered off and dried.

Yi el d: 15mhwatsz veagaddsdtin 4§ mpiiues; tfs@o@s@ltmmsam%maaﬁtlgﬁémp8Ds25°@

S5 0% HEowT pi ing ety Caoe 2l e laaduyte bR AR gheb e

2- but yl - 5- net Syl4f benzof uran magnesiumsalt lid The procedure as
described in @gﬁplllle gg@ﬂﬂ? followed, but 10 mMl water was used in the
reaction, i nseéengf pdifit: bovd REOTEs Ul ti ng material is | dentical with the

pr oduct of Exanpl e 15 15Yield: 93.7% 20 25 WO
2011/@83346Pcﬂ¢mmabam$m|.3€1ﬁ1 74%; H: 5. 50% N: 4.55%; S: 10 29%; Mg 4. 8%,

(Calculated values: C 56.0%; H: 5.74%; N: 5.03%; S: 11.49; Mg: 4.36%)
. Example 16. -

10  2-butyl-5-methanesulfonamido-benzofuran magnesium salt IId

- The prdcedure as described in Exarﬁple 15. waS followe.d,’ but.IO ml water was used
-in the reaction, insteéd of 16 ml.‘ The resulting material is identical .with the producf
of Example 15. |
15 Yield: 93.7%

20

25

30



Clainms 1.Process for the preparation of

N-[ 2- butyl-3-{4-[ (3-dibutyl am no) propoxy] -

benzoyll-wekenzsiismwan- 5- yl | net hanesul f onam de of fornmul aci/HU20MBWOLE and
its pharmaceut.ically acceptable salts]4 characterized in that - an Alkali-

or alkali earth nmetal salt of the conpound of formula Il 15 Il is reacted
with the 4[3-(di butyl am no)propoxyThepgayd chl ori de hydrochl ori de of

fornmula 111 11 WO 2011/ 083346PCT7T HUZ010/ 000143

1.  Process for the preparation of N-[2-butyl-3-{4-[(3;dibutylamino)propoxy]f

5 benzoyl}-1-benzofuran-5-yl]methanesulfonamide of formula I

/nBu

O (CH,),—N__

v I
10 o
and its pharmaceutically acceptable salts, ¢ h’ aracterizedin that
" an alkali- or alkali earth metal salt of the compound of formula T
Me /H' o
SO, A\
- nBu
15
II
is reacted with the 4-‘[3-(_dibutylamino)propoxy]benzoyl chloride hydrochloride’-df’
formula 111 | 3 o .
20 |

Q - ’ - jnBu
o—(CH2 ;N *HCI
o N7 “nBu
111

in the presence of a catalyst, and optionally, the compound of formula I is

25 transformed into its salt, or liberated from its salt.



15 2. The process as defined in claim1., characterized in that the term
al kali metal includes lithium sodiumor potassium and the term al kali
eart h netwb 20nedsssies magnesi um or calcium 5 3. The precegaran/@efssned in
any of clains 1-2.,characterized in that the reaction of the compound of
formula.ll and the compound of formula Ill-is carried out in an inert
solvent or in the mixture of them 104.The process as defined in claim 3.
characterized in that, as . for inert solvent, hal ogenated hydrocarbons ar e

applied. 2, 5Th€*}ﬁows@@§%%ﬁa§d@@uanmdll Ne &l i é t.e £02ldt Phi EAG Enthidat ,
as for hal ogenat ed hydrocarbons, dichloronmethane, dichloroethane,

chl or obemerenalkali mStal Hacluidzs dlt}aunnfsotlhnmmrm)taﬂsadn and ththeerpr ali«ahseaatﬂl
defined in any of claims 1-5., characterized in that, as for catalyst,
i ron(|l IIWQS%M‘@FI@@S&ag@FﬂWGM@ﬁW@?l de is used. 20.7. . The process as
defingd in any of clains 1=6., characterized in that the reaction is
carried out at a.tenperature betvveen 10- 100 C. 8.The alkali netal- and

alkali earth |t tHh Syl f 0] an of
Pra ) BN TRk olalts dnidispuiibn dnhns TR BoN'r ReTe 40 PRIACT o 2

accor di ng ki ® tcthairsadiion défithe lcoirpound sdlfornrla B addulk sampoliid of fernassillin sal t
Hc, nmagnesium ,salt |lid and calciumsalt He of the conpound of fornula II.
10, Procéseartied Otuhalma}ﬁ{tmlvm of in the mixtareiofitheml salts of conpound |1
according to any of clains 8-9., characterized |n that the corrpound of
formula Il - _

10 4. Theprocess asdeﬁned in claxm 3., characterlz_ed in that, as .
for inert solvent, halogenated hydrocatbons are applied. .,
5. The process as defined in claim 4., characterized in that, as "
for halogenated hydrocarbons, dichloromethane, dichloroethane, chldrobenzerte or -

15 the mixtures of them are used.

6.  The process as defined in any of claims 1-5, charac terized in

th at, as for catalyst, iron(III) chloride or aluminum \_chlovride‘ is used.

20 7.. The process as defined in any of claims 1:6., characterized in

th at the reaction is carried out at a temperature between 10-100 °C.

8. The alkali metal- and alkali earth metal salts of the 2-butyl-5- N
‘methanesulfonamldo benzofuran of formula II. |

25



Is reacted with the appropriate al kali netal hydroxide. 11. The process
according to claim 1l0.characterized in 15 that the termal kali netal

hydr oxi dewoanpwass®s | it hi um hydroxi de, sodi um hydr oxi de POII/HIZ HE®) 14N

hydr oxi-de. 12. Process for the preparation of the alkali earth netal
salts ,of compound Il according to any of clains 8-9.,char a c terizedi n 20

that thegconpeynife et)lélfp iy §c<{olrdmg thlcl 1%2%11%%%&@5 R4/ s@gcﬁf}?’ 17,

13. The process accordrng to clai m-12:charaéterized in that the term al kal i

earth nepatasbianogsiilde, ﬁ@gﬁéslﬁmssmglw&ndmamhm sale Ilmrthswomﬂmmm o,
cal-ci um (%hl Ol‘ll c{cla or calciumbromde. 5
ormula

5 10. Process for the preparatlon of the alkah metal salts of compound Il accordmg
toanyofcla1m589. characterlzed in that the compound of

formula IT-

Me /H S
~nBu

| “~0

10 ' . II

is reacted with the appropriate alkali metal hydroxide.

11. The process according to claim 10.characterized in
15 that the term alkali metal hydrox1de comprlses 11th1um hydroxide, sodium

hydroxide or potassmm hydrox1de

,12; Process for the prcparation_ of the alkali earth metal salts of compound 11
according to any of claims 89, ¢ h a r a ¢ t e r i zed in ,

20 that the compound of formula IT

le = H
Me\

nBu
O

I
s first reacted with lithium hydroxide or potassium hydroxide, and then with the

‘appropriate alkali_carth metal halogenide.
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13.  The process according to claim 12. ¢ hara cterized in
tha't the térm_alk‘ali earth metal halogenide comprises magnesium chloride,

magnesium bromide, calcium chloride or calcium bromide.

10
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