WO 2012/ 010913PCT/ HU2011/ 000067 1 Novel process for the preparation of

dr onedar one This invention relates to a novel process for the

prepar at ivgp 20{2/0¥d13- n- but y1- 3-{4- [(3 -di-n-butyl am no) prepaxyiydeerzoyll-1
-benzofuran-5 -yl] -methane sul fonam _de (dronedarone) of forrmula I 5 O
Me-S0211 OnBu | (CH2) 3\ NnBu nBu %0and its pharmaceutically acceptabl e
salts, as well as to the new internedi ates of the preparation process.

Dr onedar one of the for ni¥osellpriogsessdexf the preparadionrefatronedarofe cert ai n

pat hol ogi cal changes of the cardiovascul ar system first of all in the
treatment of anghRanpetioarreitesb @mdveDpcedseBds tHeeprepdriior bfTNa[2amutyl-3-{4-
insufficient cerebral blood flow (EP 0471609 Bl1l). 15 Presently
several net@oid-pyylamiro)proppaylhenzoyl ol -beneie@arordmathangsulangmider ¢ known.

In one of [ 1or hpds (EP 0471609 Bl) the
2-n-butyl - -ﬁlln rat)o?‘ﬁ ﬁg%){rgrﬁ%ni)of formula VII'l 20

5

0

H ~(CH2)~_nBu
Me—SO, O |

nBu
o nBu

10 and its pharmaceutically acceptable salts, as well as to the new intermediates of the
preparation process.

Dronedarone of the formula I is useful in the treatment of certain pathological

changes of the cardiovascular system, first of all in the treatment of angina pectoris, high

blood pressure, arrhythmia and insufficient cerebral blood flow (EP 0471609 B1).

15
Presently several methods for the preparation of Dronedarone of formula I are
known. In one of the prior art methods (EP 0471609 B1) the 2-n-butyl-5-nitro-benzofuran
of formula VIII
O,N
-
nBu

20 o

VIII

is reacted with anisoyl chloride under Friedel-Crafts conditions, the resulting

O
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O

25 IX



nBu VIIIl is reacted with anisoyl chloride under Friedel-Crafts conditions,
the resulting WD 2012/ 010913PCT/ HU2011/ 000067 2

2- n- but ylwé-0tydies1Boxy- benzoyl) - 5- ni t r o- benzof uran of f eeH@oloobd7t hen
heated in the presence of alum num chlqride, 5X to obtain the

2-n-butyl - 3- (4- hydr oxy- benzoyl) - 5- ni tr §- benzof uran of formula X

Uilization of this reaction step in industrial scale, however, involves
difficulti B&rbxbﬁca%metmﬁydmnmdhd-rﬂh-bmzmﬁman loX fosnutatIXgenthen teattdahube num
chloride is harmc to 10 hre heal t h. Reaction of the resulting conpound of
formula X Weﬁfﬁlcﬁio UHH‘P‘W& €propyl chloride gives the 2-n-butyl-3 -

[4-(3 -di-n-butylam no-propoxy)-benzoyl]-5 -nitrobenzofuran of fornula X,
XI which on reduction with platinum oxide catal yst gives the

O
o
O,N
D
nBu
O

5 X

to obtain the 2-n-butyl-3-(4-hydroxy-benzoyl)-5-nitro-benzofuran of formula X.
Utilization of this reaction step in industrial scale, however, involves difficulties,
because the compound of formula IX is mutagenic, and aluminum chloride is harmful to
10  the health. Reaction of the resulting compound of formula X with di-n-butylamino-propyl
chloride  gives the  2-n-butyl-3-[4-(3-di-n-butylamino-propoxy)-benzoyl]-5-nitro-

benzofuran of formula XI,

15
X1
which on reduction with platinum oxide catalyst gives the
O nBu
O - Z)S\N/
@)
H,N
O \ B
nBu
20 O

XII

5-amino-2-n-butyl-3-[4-(3-di-n-butylamino-propoxy)benzoyl]benzofuran of formula XIL

Finally, mesylation of the compound of formula XII leads to dronedarone of formula L.



X'l WD 2012/ 010913PCT/ HU2011/ 000067 3 This is a linear synthesis,
where the parts of the desired nolecule are built up stepw se, using nore
and nor e worzpiziaedied nol ecul es in the consecutive stepspCHHWR011/®0067
econonm cal |l y unfavourable. 5In the |ast step, the selective nesylation of
the am no group of the compound of formula Xl does not take place easily,
therefore the double nesylated derivative al so appears besi de dronedarone
of fornmula I. According to the literature, this process, after purification
by col um chromat ography, furnishes dronedarone in 61.6%yield, but the
process is conplhigas edlinestsysiesiabmerotheinagigsafr the| degisgst ingodequdsh anegbuilt up

Anot her pr C{C%\?/f% f OangCHl[%reD G %ngeé%gx@@?%ée?l 4@1?% fife %)_nr? tHeScHESGHLD %% {?i%hq

appl i cation atl on nu hi s super - COI’]VG

[ Process Q}coﬁomdaﬂyslnﬁi‘vohﬁelet ol |l owi ng steps: 15 The
5-am no- 2- n- butﬁ/_ln- benzof uran of formula Xl I X1l 20 is syl at ed %
the resul ting 2Dnthsdesfisien. jRs sRIFLIYE BFIAUB-Hhe SMIRQRTWP Ffongsrmpoun

2ols T [egczg)%ﬂ&dxh BbLLAS! okt Fidct &MY Tl RSreVthE kR A¥SIAEd RhiVARSALS Of
appears beside dronedarone of formula I. According to the literature, this process, after
purification by column chromatography, furnishes dronedarone in 61.6% yield, but the
process is complicated, not suitable for industrial application
10
Another process for the preparation of dronedarone is described in patent

application of publication number WO 02/48132. This super-convergent route [Process C]

consists of the following steps:

15  The 5-amino-2-n-butyl-benzofuran of formula XIIT

H,N
T~
nBu
o)

XTI
20  is mesylated and the resulting 2-n-butyl-5-methylsulfonamido-benzofuran of formula V

H
Me\

-
nBu
O

A\

25 s reacted under Friedel-Crafts conditions with the hydrochloride salt of the 4-[3-(di-n-

butylamino)propoxy]benzoyl chloride of formula IV



but yl am no) propoxy] benzoyl chloride of formula IV WO
2012/ 010913PCT/ HU2011/ 000067 4 nBu |V 5to obtain the hydrochl oride salt

of dr onedgpope/nbeiormula I. In this nmethod the segygnee11@foodshe
reaction steps is changed, the reducti,on and the nesylation steps are at

t he begi nning of the synthesis. The pﬁocess di scl osed in WO 02/48132
(process C) is sinpler and nore econonical 10 taken into consideration the
nunber of the reaction stegy. Unfortunately, in the |last reaction step
rather inpure dronedarone. HEL i med »hi@ﬁdgb\i\ ~b\A%us consequence of
t he presence of dibutyla? g n the Frieddl -Clafts reaction.
According to Exanples 3 ﬁd 4, NeeZcrude dr onedar on hydrochloric acid is
be prepared with a yield of 90% which was further pukified and finally the
crude dronedarone base was produced with 15 a yield ¥ 86% This base'is
reacted wth hydrochloric gas dissolved in isopropanol which results in
pure dronedarone hydrochloric salt. No yield was given for this reaction
step. According to exanple 5 crude dronebBarone hydrochloric salt dissolved
in dichloronetane was prepared with a yield of 90% which was washed with
water and reacted with hydrochloric acid gas dissolved in isopropanol,
resul tigng %’@dﬁﬁﬂ%ﬁ rOHIS a1 dr ArHelistor@S Al drmAgAl N The quality of this
product is not known. Anot her drawback of the nethod is that the
reactants used in the Friedel-Crafts reaction and the obtained by-products

are insoluble i ter, thus they c ot be renoved,.from t.he tem by,
aqueous washi ngf|rl %d??thﬁfti ﬁbmu?%cevﬁ%ﬂﬁe GREUQ NEDBIS %P%egdhfeoﬁﬁa%{%gn Andthe
preparatlonghmgﬁgﬁ&Q@ﬁgaghggggh55 pheHematitiscal |y acceptable salts, which
met hod avoi ds the above nenti oned %isadvantages and i s econom cal and

i ndustrially apphé peistss. disclsed o1 W@ 02/d 833 Xpreqgs €l iscimpBy asd more economical

10 taken into consideration the number of the reaction steps. Unfortunately, in the last

reaction step rather impure dronedarone.HCl is formed which is the obvious consequence
of the presence of dibutylamino group in the Friedel-Crafts reaction. According to
Examples 3 and 4, the crude dronedarone hydrochloric acid is be prepared with a yield of
90% which was further purified and finally the crude dronedarone base was produced with
15 ayield of 86%. This base is reacted with hydrochloric gas dissolved in isopropanol which
results in pure dronedarone hydrochloric salt. No yield was given for this reaction step.
According to example 5 crude dronedarone hydrochloric salt dissolved in dichlorometane
was prepared with a yield of 90%, which was washed with water and reacted with
hydrochloric acid gas dissolved in isopropanol, resulting dronedarone hydrochloric acid

20  salt again. The quality of this product is not known.
Another drawback of the method is that the reactants used in the Friedel-Crafts
reaction and the obtained by-products are insoluble in water, thus they cannot be removed

from the system by aqueous washing.

25 Our aim was to work out a novel method for the preparation of dronedarone and its
pharmaceutically acceptable salts, which method avoids the above mentioned

disadvantages and is economical and industrially applicable.

30 We have found that if the acyl group of the benzofuran derivative of formula IT -

where R represents C.4 alkyl-, C,4 alkoxy- or aryl group -,



RI' /N Me-S02 nBu 511 is selectively cleaved, then dronedarone of formula |
is obtained in good yield and in appropriate purity. 10According to our

i nvent i onybphe1%1eagage of the acyl group fromthe conpowgd/mfof@oiha 11 -
where the neaning of Ris as defined abpove - is perforned in an al coholic
solvent or in the m xture of alcoholic solvents, in the presence of an

al kali al cohol ate, al kali hydroxide or an inorganic acid. As for alcoholic
sol vent nethanol, ethanol or their mxture is applied. As for alkal

al cohol ate sodi um or potassium nethylate, or sodium or 15 potassium
ethylate is applied. for al kali hydroxide sodi um or potassium hydroxide
is applied. As for in%?ganic aci d h%grochloric acid or sulfuric acid is

applied. The react per atu(€Hgtween geuC and the
Qur e. ZovagﬁNéarrying out

is carried outijat Q
boi I'i ng point of the sNkven : Q VX
t he process accor @ if 2 t he

. /
0
2-n-butyl - 5- net hyhﬁgﬁﬁéoﬁ of uran of formula V Vis acylated with
an acid halide of the general f@ WO 2012/ 010913PCT/ PBZ011/ 000067 6
VI - where R stands for Cl-4 al kyl -, Cl-H al koxy- or aryl group, X neans
hal ogen atom, - O 5a/2) a compound of the general fornula VII

5 I

is selectively cleaved, then dronedarone of formula I is obtained in good yield and in

appropriate purity.

10 According to our invention the cleavage of the acyl group from the compound of
formula II - where the meaning of R is as defined above - is performed in an alcoholic
solvent or in the mixture of alcoholic solvents, in the presence of an alkali alcoholate,
alkali hydroxide or an inorganic acid. As for alcoholic solvent methanol, ethanol or their
mixture is applied. As for alkali alcoholate sodium- or potassium methylate, or sodium- or

15  potassium ethylate is applied. As for alkali hydroxide sodium- or potassium hydroxide is
applied. As for inorganic acid hydrochloric acid or sulfuric acid is applied. The reaction is
carried out at a temperature between 20 °C and the boiling point of the solvent or the

solvent mixture.

20 When carrying out the process according to our invention,

a/l1) the 2-n-butyl-5-methylsulfonamido-benzoturan of formula V

H
N
s -
nBu
O
Vv

25

is acylated with an acid halide of the general formula VI

OYX

R



VIl 10- where R stands for Cl4 al kyl-, Cl-4 al koxy- or aryl group - is
nmesyl ated, and b) the thus obtained conpound of the general fornmula Il

11 - wheyge hi¥w19\ani ng of R is as defined above - is reg¢itoydobosthe
hydr ochl ori de of the 4- (3-di-n-butylam no-propoxy)benzoyl chloride of
formula IV, O(CH2 )3 N nBu |V 2012/ 010913PCT/ HU2011/ 000067 7

V1

- where R stands for C 4 alkyl-, C;.4 alkoxy- or aryl group, X means halogen atom-,
- or

5 a/2) a compound of the general formula VII

O

-

N

H A\

\T::::I:j§>\\n8u
0]

VII
10 - where R stands for C;4 alkyl-, C.4 alkoxy- or aryl group - is mesylated,

and

b) the thus obtained compound of the general formula ITI
O
R
N

oS L
nbu
O

15
111
- where the meaning of R is as defined above - is reacted with the hydrochloride of the 4-
(3-di-n-butylamino-propoxy)benzoyl chloride of formula IV,
20

Cl

v

25 and



c) fromthe resulting benzofuran derivative of the general formula Il
the nmet hod descri bed above. 10The neani ngs of the above nentioned

subst i t uaRbVRNR0I13 By Cl1_4 al kyl group we nean apggigthei@moosst r ai ght
or branched aliphatic group consisting,of 1-4 carbon atonms, such as

met hyl -, ethyl-, propyl-, isopropyl- Butyl , Isobutyl-, secondary-butyl -
tertiary-butyl group. By Cl 4 al koxy group we nean -0-(Cl_4 aIkyI
group) - where §hgorBadtdigliiak beheoflabtedval beydf it ganprd] orctefla led above -,
such as net hoxy-, ethoxy-, propoxy-, isopropoxy-, butoxy-, isobutoxy-,
secondary-butoxy- or tertiary-butoxy group. By hal ogen atom we nean chl oro,
fluoro, iodo or bronmo gtom By aryl group we nean phenyl or naphthyl

group, which optional by may be nmono-@r multi-substituted with Cl-4 alkyl-
Cl-4 al koxy- group wi t h hal ogen qt o .~ Ketlgh di ng teBaur

i nvention the reactlogN‘f n- 20 'hnanldobenzm ur an of
formula V 25V e s he (
2012/ 010913PCT/ HU2011/ 0000

adheral formul a W\

nBu

- where the meaning of R is as defined above -, the acyl group is selectively cleaved by

the method described above.

10 The meanings of the above mentioned substituents are :

By Ci4 alkyl group we mean a saturated, straight or branched aliphatic group
consisting of 1-4 carbon atoms, such as methyl-, ethyl-, propyl-, isopropyl-, butyl-,
isobutyl-, secondary-butyl-, tertiary-butyl group.

By C,.4 alkoxy group we mean -O-(C,4 alkyl group) - where the meaning of the

15  C)4 alkyl group is defined above -, such as methoxy-, ethoxy-, propoxy-, isopropoxy-,
butoxy-, isobutoxy-, secondary-butoxy- or tertiary-butoxy group.

By halogen atom we mean chloro, fluoro, iodo or bromo atom.

By aryl group we mean phenyl or naphthyl group, which optionally may be mono-

or multi-substituted with C,4 alkyl-, C;.4 alkoxy- group and with halogen atom.

20
According to our invention the reaction of 2-n-butyl-5-methylsulfonamido-
benzofuran of formula V
H
_N
Me—SO, N\
nBu
@)
25 \%

with the compound of the general formula VI



R VI - where the neanings of R and X are as defined above- is carried out
in an inert organic 5solvent or in the mxture of inert organic solvents.

As for ingpho@ensc sol vent, hal ogenated organi ¢ sol vepr$/HU2011/000067
(di chl oronet hane, dichl oroet hane, chl orobenzene) nay be applied. The

reaction of the conpounds of the generﬁl formulae V and VI is carried out
in the presence of an acid binder. As for acid binder, tertiary am nes
(trial kylam ne or pyridine) can be apmied.X10The nesyl ati on reaction of

t he conpound of the general forrmula VII 0 VIl - where the meani ng of
R is defined above - is carried out in the presence of an inert organic

sol vent or m xture of inert organic solvents. As for inert organic solvent,
15hal ogenat ed organi ¢ sol vents (dichl orogget hane, dichl oroet hane,

chl orobenzene) are appli ed. The nesyl ation reaction of the conpound of
the general fornmula VII - where the neaning of Ris defined above - is

carried out _in the presenc f i i r . aci i hder .
20tertiary’gﬁgﬁégeﬁg?Pgﬁﬁy J%ﬁﬂgsgggﬁ%rﬁ:@%gfbgﬁglgg%PﬁgggtQh%lﬁggé¥ Bh° of
a conmpaundsdfent Beirohefirdurd Off ifkit drdahlc soWenB0 A2 /forlinet 3RGAIHIdPEhT /Halpehdte® -

where the neaning of R is defined above - with the hydrochl oride of the
conpound ofreppie splvants (dichloromethane, dichloroethane, chlorobenZene) may be applied.
The reaction of the compounds of the general formulae V and VI is carried out in the
presence of an acid binder. As for acid binder, tertiary amines (trialkylamine or pyridine)
can be applied.

10 The mesylation reaction of the compound of the general formula VII

O
R
N
D~
nBu
0]

VII
- where the meaning of R is defined above - is carried out in the presence of an inert
organic solvent or mixture of inert organic solvents. As for inert organic solvent,
15 halogenated organic solvents (dichloromethane, dichloroethane, chlorobenzene) are

applied.

The mesylation reaction of the compound of the general formula VII - where the meaning
of R is defined above - is carried out in the presence of an acid binder. As for acid binder,
20  tertiary amines (trialkylamine or pyridine) are applied.

The reaction of a compound of the general formula I

O
R
_N
-
nBu
O

25 III



nBu IV is perforned in an inert organic solvent or in the mxture of
inert organic solvents. As for 10inert organic sol vent, hal ogenated organic

sol vent s w@i6f¥@oaAset hane, dichl oroet hane, chl orobenzengrrafiofRphiced. The
reaction of a conpound of the general forrmula IIl and the conpound of

formula IVis carried out in the presence of a Lewis-acid (iron(l11l)
chloride or alum numchloride). The Lewis-acid is applied in an anount of
maxi mrum 5 equi val ents. 15 The hydrochl ori de of the

4- ( 3-di - n-but yl am no- propoxy) benzoyl chloride of fornula IV nBu 2?
and its pre]Uh?rﬁt‘h%)ﬁleiaEmBrﬂfv% i definedrbore ¢ eyith thedydrrshiprdeadghgepmpeyrd o
2-n-butyl -%B@%Eblésul f onam do- benzofuran of fornmula V WO

2012/ 01091 011/ 000067 10

0]
nBu
C;\ <:> o— CH )~
|

nBu

v

is performed in an inert organic solvent or in the mixture of inert organic solvents. As for
10  inert organic solvent, halogenated organic solvents (dichloromethane, dichloroethane,

chlorobenzene) are applied.

The reaction of a compound of the general formula III and the compound of formula IV is

carried out in the presence of a Lewis-acid (iron(IlI) chloride or aluminum chloride). The

Lewis-acid is applied in an amount of maximum 5 equivalents.

15
The hydrochloride of the 4-(3-di-n-butylamino-propoxy)benzoyl chloride of formula IV
S — (CH )\ / nBu
9] 2’3 N
Cl
nBu
v
20

and its preparation is known from the literature (EP 0471609 B1).
The 2-n-butyl-5-methylsulfonamido-benzofuran of formula V

H

_N
s -
nBu
O

25 \%



and its preparation is knowmn fromthe literature (W 02/048132). The
conpound of the general fornmula VII 0R 5VI1 - where R stands for

met hyl grQBRory@pssits preparation is known fromthe I|@@¢§ﬁg@gﬂmmm7
(W03/040120). The conpounds of the gg&;ral formula H 10 I - where
R stands for Cl-4 al kyl, Cl-4 al koxy aryl group-, 15the conpounds of the
general fornula Il III 20- where R stands for Cl4 al kyl, Cl14 al koxy or

aryl groupand fdskepdi8tiGPRR@BNATIoH tHeNRe@Re (WO dD0OMRIZR) VI |

The compound of the general formula VII

@)

R4

N
H N
nBu
@)

5 VII

- where R stands for methyl group - and its preparation is known from the literature

(W003/040120).

The compounds of the general formula II

10
II
- where R stands for C,4 alkyl, C,.4 alkoxy or aryl group-,
15 the compounds of the general formula III

20 - where R stands for C| 4 alkyl, C,_4 alkoxy or aryl group-,
and

the compounds of the general formula VII



WO 2012/ 010913PCT/ HU2011/ 000067 11 0 R Vi - where R stands for C2_4
al kyl, C1 4 al koxy or aryl group - are new conpounds, not 5described in the
literatur urther details of the invention are ;mf}ﬁ by the
foll ow ng&(e)%glrﬁ/) 10e9s1!§ but the Applicant is not limting tﬁg c a?){rrls%ﬁgﬂze
exanpl es. 10 Exanple 1. 11
N-[2-n-butyl-3-[4-[-3(-di-n-butylam no) propoxyl benzoyl ] - 1- benzof uran-5-yl1] -
nmet hanesul fonam de (1) 152 g of QO

N42- n- but y1- 34443(-di - n- butyl }mj&pr opoxyl benzoyl] - 1- benzof ur an- 5- y1FN -
acet yl - met hanesul f onam de (theé*conpound of the general formula I, where R
represents nethyl group) is dissol yed i 0 of nethanol. After conplete
di ssolution, 1.05 g of sodi um nethy d, the reaction mxture is
heated to 60 C and stirred at that tenrperature fotB¥® hours. The nixture is
cooled to roomtenperature and the sol vent i € 20 renoved by evaporati on.
The residue is dissolved in 95 m of di or onet hane and washed with 2 x 30
m of water. After evaporation 1.74 g (949 raw product is obtained. Purity
(HPLC): 95.7% The raw product is purified through its oxalate salt.
25Purity of the |iberated dronedarone base: 100% 1HNVR (DWVSO): 0.8-0.9 (m
9H); 1.2-1- vherg Rigefpds fiore@-( Blkyl, XH)s alkogy of syl guqup 2arggnqw compeurpdsp ngp
4H); 2.57 2H.. 281 (t, J =7.5 Hz, 2H); 2.91 (s, 3H); 4.15 (t, J = 6.2
He, 2H)5? 7‘&%5“‘%351?‘*‘5%6}@?3%“‘?&, 2H): 7.24 (dd, J = 8.9, 2.2 Hz, 1H): 7.34 (d,
J=2.1Hz, 1H); 7.65 (d, J =8.8 Hz, 1H); 7.81 (d, J =8.8 Hz, 2H. WO

2012/ 010913PCT/ HU2011/ 000067 . . .
Further details of the invention are demonstrated by the following examples, but

the Applicant is not limiting the claims to the examples.

10  Example 1.

N-[2-n-butyl-3-[4-[-3(-di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-yl]-

methanesulfonamide (I)

15 2 g of N-[2-n-butyl-3-[4-[3(-di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-yl]-N’-
acetyl-methanesulfonamide (the compound of the general formula II, where R represents
methyl group) is dissolved in 20 ml of methanol. After complete dissolution, 1.05 g of
sodium methylate is added, the reaction mixture is heated to 60 °C and stirred at that
temperature for 2 hours. The mixture is cooled to room temperature and the solvent is

20 removed by evaporation. The residue is dissolved in 95 ml of dichloromethane and
washed with 2 x 30 ml of water.

After evaporation 1.74 g (94%) raw product is obtained.
Purity (HPLC): 95.7%.
The raw product is purified through its oxalate salt.

25  Purity of the liberated dronedarone base: 100%.
'H NMR (DMSO): 0.8-0.9 (m, 9H); 1.2-1.5 (m, 10H); 1.67 (5, 2H); 1.87 (5°, 2H); 2.38 (4,
J = 7.2 Hz, 4H); 2.57 (m, 2H); 2.81 (t, J = 7.5 Hz, 2H); 2.91 (s, 3H); 4.15(t, J = 6.2 Hz,
2H); 7.09 (d, ] = 8.8 Hz, 2H); 7.24 (dd,J=38.9,2.2 Hz, 1H); 7.34 (d, J = 2.1 Hz, 1H);
7.65 (d,J=8.8 Hz, 1H); 7.81 (d, J = 8.8 Hz, 2H).

30



12 Exanpl e 2.

N42- n- butyl - 3-[ 44- 3(-di - n- but yl am no) pr opoxy] benzoyl] - 1- benzof uran-5-y11-
nmet hanesubeoemiioE3s(l) 5 2 g of PCT/HU2011/000067

N42- n- but y1- 34443( - di - n- but yl am no) pr f)gxy] benzoyll- 1- benzof uran-5-yl1]- N -
et hoxycar bonyl - net hanesul f onam de (the tonpound of the general formula I,
where R represents ethoxy group) is dissolved in 20 mM of nethanol. After
conpl ete dEssmplg2.o0n 0.89 g of sodi um hydroxi de is added, the reaction

m xture is heated to 65 C, stirred at that 10 tenperature for 2 hours, then
cooled to roomtenperature and the solvent is renmoved by evaporation. The
resi due i sNdibsselNed-[4l)- th 2 x 25 ni
of water. e solven y evaporation. the Taw product:
1.68 g (94mBtinesuHonamide(HPLC): 96. 7% 15The raw product is purified
through.its oxalate salt. Purity of the |iberated dronedarone base: 100%
The pro%uct is identical with that obtained in Exanple 1. Exanple 3. 20
NA2- n- but y3- g%ﬂo‘leE{(z rdbutpr @WﬂXk@ﬂﬂ@@h@[@ﬂﬂ&)&&%&?%ﬁ%ﬂ} baraaiturars-SHy INTet h

anesul fonam de (1)

N42- n- but y@_ﬂlgw@(ondl mtm@wﬂfamms&dﬁ%mp@mz@fymp genprah fomule 4h-whereiRN -
25 benzoyl - onam.d e I I re
B r opr soaniBsanarisoRBIOS §htbonay MM, ombBEe i ATSF ol gl s EluRET O
and 1.15 n gofg drwddehh@irbidadd sided 1he real:'h@n hrt@td 16 efted tai6$ °C Sstireedtag thdt 0

55-60 C, stirred at_ that tenperature for 3 hours, then cooled to room
t enper H ur emnesatygefor &) hours, then oakest, urosyn empnsertate 4. thy el verisis Jgmoyed by

di ssol ved f ed
Fo°TD e B B A RIS o PR e P 200
The di chl onﬂnﬁ%&néfk&%ﬁ&nts rwas{mﬂbw\talpo&tmﬂo m  of % sodi um car bonat e
solution, then with 2 x %\%% } The solvent is rem)ved by

evapor at i oMasppkide 3w p uFTéV\} ﬁ$ 8(9 % 0 g (95.8 %9. The raw product is
purified tPﬁx‘?&Q?{PL@) exadate salt. WO 2012/ 010913PCT/ HU2011/ 000067 13

15  The raw product is purified through its oxalate salt.
Purity of the liberated dronedarone base: 100%.

The product is identical with that obtained in Example 1.

Example 3.
20

N-[2-n-butyl-3-[4-[-3(-di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-yl]-

methanesulfonamide (I)

2.5 g of N-[2-n-butyl-3-[4-[3(-di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-yl]-N’-
25  benzoyl-methanesulfonamide (the compound of the general formula II where R represents
phenyl group) is dissolved in the mixture of 20 ml of methanol and 1.15 ml of
hydrochloric acid (37%). The reaction mixture is heated to 55-60 °C, stirred at that
temperature for 3 hours, then cooled to room temperature and the solvent is removed by
evaporation. The residue is dissolved in 25 ml of dichloromethane, and then 20 ml of water
30 is added to it. The pH of the mixture is adjusted to 7 and the phases are separated. The
dichloromethane phase is washed with 2 x 20 ml of 5 % sodium carbonate solution, then
with 2 x 20 ml of water. The solvent is removed by evaporation.
Mass of the raw product: 2.02 g (95.8 %).

The raw product is purified through its oxalate salt.



Purity of the oxalate salt: 100% The product is identical with that
obtained in Exanple 1. Exanple 4. 5N [2-n-butyl-3 44-

[ - 3(-di - wbubydmnmdzo) propoxylbenzoyl] - 1-benzof uran-5-ylPLTMU2011/000067

nmet hanesul fonam de (1) The pr ocedurel%s described in Exanple 1. is
followed, with the difference that potassiumnethylate is used, instead of
sodi um net hyl ate. 10Yield: 94.5 % Purity (HPLC): 96.4 % Exanple 5.

15N [ 2- n- bRiirity o8 tHedoxjatadd sadli: 100%ut yl am no) pr opoxyl benzoyl] - 1- benzof uran- 5-y1
J- net hanesul fonam.de (1), The procedure as described in Exanple 3. is

f ol | owed, W’ﬁtﬂ’ma% igidenicad Had tbﬁ ta}‘?Fé’t‘@aEg‘aHTp?er\frdr ochloric acid sol ution,
pot assi um hydroxi de in nethanol as solvent is used. 20Yield: 94.7 % Purity
(HPLO): 95.9 % Exanple 6.

25N- [ 2- n- bExypBR4M- [ - 3- (di - n- but yl am no) pr opoxy] benzoyl ] - 1- benzof ur an- 5-y1]

N -acetyl g et hanesyl fapag de, (EOTROURG, O 08 AIRLSLALQIRMR 1 vhere R

N-acet yl - Npefhdadbultbhablidd ypenzof ur an- 5-y1) - met hanesul f onam de (conpound of
the 30 general formula H, where R represents nmethyl group) is dissolved in
12 m of dichloronmethane and 2.4 g of 4-(di-n-butylam no-propoxy)benzoyl

chl ori de drochloride (1\V) iis added to.t sol,ut i T reacti.on.m xture
! ool od T SEcedtie 8 dbssybed B BREREL" Gt iR B b AMErBR Sha HbefSsithy
chloride i gemgtiedis ulbe inea@tdfepdilindhbth@lates warmed to 20 C, stirred at that
tenperature for 1 hour, then warned to 35-40 C and 16 ml of water WO
2012/ 01091 8REr/SPY11/ 000067 14

Purity (HPLC): 96.4 %.

Example S.

15  N-[2-n-butyl-3-[4-[-3(-di-n-butylamino)propoxy]benzovl]-1-benzofuran-5-yl]-

methanesulfonamide (I)

The procedure as described in Example 3. is followed, with the difference that instead of
hydrochloric acid solution, potassium hydroxide in methanol as solvent is used.

20 Yield: 94.7 %.
Purity (HPLC): 95.9 %.

Example 6.
25  N-[2-n-butyl-3-[4-[-3-(di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-yl]-N’-acetyl-

methanesulfonamide (compound of the general formula II. where R represents methyl

rou

2 g of N-acetyl-N’-(2-n-butyl-1-benzofuran-5-yl)-methanesulfonamide (compound of the
30 general formula III, where R represents methyl group) is dissolved in 12 ml of
dichloromethane and 2.4 g of 4-(di-n-butylamino-propoxy)benzoyl chloride hydrochloride
(IV) is added to the solution. The reaction mixture is cooled to 5°C and in four portions,
during 15 minutes 0.98 g iron(IIl) chloride is added. The reaction mixture is warmed to

20 °C, stirred at that temperature for 1 hour, then warmed to 35-40 °C and 16 ml of water



is added to it. After 30 mnutes of stirring the phases are separated. The
di chl oronet hane phase is washed at 35-40 Cwith 7 m of water, 2 x 7 m of
5 % sodi ugohyfAeAs carbonate sol ution, then again withpegnguieiiloodds7wat er,
and then it is evaporated. Mss of the4raw product: 3.78 g (97.6 9.
S5Purity (HPLO): 92.5 % IFI NWR (DMSO) 7,83 (d, J=8.8 Hz, 2H); 7.81(d,
J=8.7 Hz, 1H); 7.54(d, J=2.2 Hz, 1H); 7.47 (dd, J=2.2, 8.7 Hz, 1H); 7.09
(d, J=8.8 Hzadd&ﬂo 1t4Aitt5r 0 mlﬂutés of H?-mn%*tﬂe pﬁaséé’ral(essep&bﬁed 2h8aldh1loroﬂ1€ﬁlaﬁe Hz,
2H); 2,.4 (m 2H); 2.3 g 1.93 (s, 3H); 1.87 (5, J=6.6
Hz, 2H); 1pteee (i5'washes7at 5—}210 "Lﬂq)wuh173ml ()ﬁ]wazm) 237 gl@hs G/H)sod]@rrgby@pgen

24 2u5e Shbiney Al by Tl 7 o AMEL BRSNS . =

[4-1-3 - (diMaBs BUhy karpRALer 9@y bharzpyl ] - 1- benzofuran 5-yl] -N -
et hoxycar bonyl - net hanesul f onanm de (conpound of the general fornula H, where

R repr esenPyritstHBkE ) o 20 2 g of

N- et hoxy- N f f
t he gener aIH W%Bﬁ%{))_%ﬁ%?%’?é}%ﬁ?ﬁéh%gnﬁ aaglgsﬁl% lﬁgamﬂ&dfjgggﬁg\%gqﬂh 12
m of di chy.areagtiranesandz21); g. 0®f(dt .ha Mrtr QHbl;IéQIIi (ieJ@fﬁ 0 Hz, 2H); 3.54 (s 3H);

4- (di - n-butyl | i.s added h
The 1 eacti SRS ML 090U STDbBHOMn: SHCE Rt Aol 89: fareotis 1§ & phited

of 15 m nu F | ry i sna t “
warmed to ggs%;b st r¢5 glagtsl ﬂt{%a%:ﬁ})lt grrp7d¢:r<‘31téﬁ{r)e(fl gnlgﬁguq%%{%ﬁzogg Et)4!(;)430
and 1610n @fJ=wWed He, 31$). added to it. After 30 m nutes of stirring the phases

are separate The d s washed at 35-40 Cwith 7 m of
wat er, 2 XM?’ qmass SH@%?W@W@S‘ 6§£§f§abﬁonate solution, and again with 2
x 7 m of wat er, theg,, aggl%g 3608557 ph the raw product 3.7 9 (95.1

9% . Pur|ty (HPLC) 7 % -1 NVR (DVSO): 7.82 (d, J=8.8Hz, 2H); 7.74 (d,
J=8. 7Hz, 7.46 (d, J=2. 2Hz 1H); WD 2012/ 010913PCT/ HU2011/ 000067 15
41-1); 18]5%“1 J,= 6.5 Hz, 2H): 1.70 (5', J = 7.4 Hz, 2H): 1.36 (m J=6.5
Hz, 4H): 1E33MPl§7-61): 1.18 (t, J=7.0 Hz, 3H): 0.85 (t, J=7.3 Hz, 6H) O.83
(d J94 3Hz, 3H). Mol ar mass[ M+tH] + cal cul ated = 629, 3260 Da [ M+H] neasured

= 629, 3251 Da
N-[2-n-butyl-3-[4-[-3-(di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-yl]-N’-

ethoxycarbonyl-methanesulfonamide (compound of the general formula II, where R

represents ethoxy group)

20
2 g of N-ethoxy-N’-(2-n-butyl-1-benzofuran-5-yl)-methanesulfonamide (compound of the
general formula III, where R represents ethoxy group) is dissolved in 12 ml of
dichloromethane and 2.3 g of the hydrochloride of 4-(di-n-butylamino-propoxy)benzoyl
chloride (IV) is added to the solution. The reaction mixture is cooled to 5°C and in four

25  portions, in a period of 15 minutes 1.0 g iron(III) chloride is added. The reaction mixture is
warmed to 20 °C, stirred at that temperature for 1 hour, warmed to 35-40 °C and 16 ml of
water is added to it. After 30 minutes of stirring the phases are separated. The
dichloromethane phase is washed at 35-40 °C with 7 ml of water, 2 x 7 ml of 5 % sodium
hydrogen carbonate solution, and again with 2 x 7 ml of water, then evaporated.

30  Mass of the raw product: 3.7 g (95.1 %).
Purity (HPLC): 93.7 %.
'H NMR (DMSO): 7.82 (d, J=8.8Hz, 2H); 7.74 (d, J=8.7Hz, 1H); 7.46 (d, J=2.2Hz, 1H);
7.38 (dd, J = 2.3, 8.7 Hz, 1H); 7.09 (d, J=8.8 Hz, 2H); 4.21 (q, J = 7.2 Hz, 2H); 4.15 (t,
J=6.1 Hz, 2H); 3.59 (s, 3H); 2.81 (t, ] = 7.6 Hz, 2H); 2.53 (m, 2H); 2.37 (t,J =7.2 Hz,



5 Exanpl e 8.

N42- n- but y1- 314-[ - 3- (di - n- butyl am no) pr opoxy] benzoyl1- 1- benzof uran-5-yli-N
- benzoyl meohareawiBonam de (conpound of the general forrolraiu2bivb@re R
represents phenyl 10 group) 2.5 g of

N- benzoyl - N - (2-n-butyl- 1- benzof uran-5-y1) - met hanesul f onam de (conpound of
the general formula I'll, where R represents phenyl group) is dissolved in
16 m of duHF»I pgprtstharsesp{a hR)9. 1 Gf, the. mmgrmﬁh@r@(ﬂe Jeb.5 Hz, 4H); 1.27 (m,

4- (di - n-butyl am noF ibenzo yl 15 chlori de (1'V) is added to the

sol ution. ®H& &6t hﬁZx Wy, 8.8541,dod13ddz. 1061 DB 3atdd 5 h3Hawpor ti ons, in a
period of m nutes 0.9 I added. The reaction m xture
is warnmed 1§r5m9ﬁ§ C and gﬂ%ﬁ“&? (P %?ggg6de8 toit. After 30 m nutes of
stirring the phases are spy aHg*tIﬁgasufEIae é2g3bor baet hane phase i s washed at
35-40 Cwith 10 M of water x 10 mM of 5 % sodi um hydrogen car bonat e

sol uti oh, then agai n vmth 2 x 10 M of 20water, then evaporated. Mass of
the raw pr%(}j(gct o (99 %9 . Purity (HPLC): 94.5 % Mol ar mass[ M-Hr

cal cul at ed g’é’l 311 Da [ MtH + nmeasured = 661, 3310 Da 25 Exanpl e 9.

N-[ 2- n- but y1- 3144- 3- (di - n- but yl am no) pr opoxyl benzoy11- 1- benzof uran-5-yl | -N
- et hoxycar bon I-rret hanesul fonam de (corrpound of the g neral Ia II,

7. is foll %RFéﬂlﬁo'ﬂaﬁl’% gbfrfg‘sgﬁd‘%‘? thé‘%kné?rgﬂ ﬁ{r?ﬁ%‘iﬁkﬁh&ré R'Sr%’reééxtss ‘Bhé/rﬁm
i nst ead of de 1s used as Lew s acl d,

i nst eath of grtaupin(111) chloride. W 2012/ 010913PCT/ HU2011/ 000067 16 Yi el d:
93.7 % Purity (HPLC): 95.7 % Exanple 10.

2.5 g of N-benzoyl-N’-(2-n-butyl-1-benzofuran-5-yl)-methanesulfonamide (compound of

the general formula III, where R represents phenyl group) is dissolved in 16 ml of

dichloromethane and 2.5 g of the hydrochloride of 4-(di-n-butylamino-propoxy)benzoyl
15  chloride (IV) is added to the solution. The reaction mixture is cooled to 5°C and in four

portions, in a period of 15 minutes 0.9 g aluminum chloride is added. The reaction mixture

is warmed to 35-40 °C and 20 ml of water is added to it. After 30 minutes of stirring the

phases are separated. The dichloromethane phase is washed at 35-40 °C with 10 ml of

water, 2 X 10 ml of 5 % sodium hydrogen carbonate solution, then again with 2 x 10 ml of
20  water, then evaporated.

Mass of the raw product: 4.42 g (99 %).

Purity (HPLC): 94.5 %.

Molar mass [M+H]" calculated = 661,3311 Da

[M+H]" measured = 661,3310 Da

Example 9.

N-[2-n-butyl-3-[4-[-3-(di-n-butylamino)propoxy]benzoyl]-1-benzofuran-5-y1}-N"-

ethoxycarbonyl-methanesulfonamide (compound of the general formula II, where R

30 represents ethoxy group)

The procedure as described in Example 7. is followed, with the difference that
chlorobenzene is used as solvent, instead of dichloromethane, and aluminum chloride is

used as Lewis acid, instead of iron(III) chloride.



5 N-acetyl-N -(2-n -butyl-1-benzofuran-5-yl1)- nethanesul fonam de (conpound
of the general fornmula I1l, where R represents nethyl group) 10 g of

(2- n- but wyobeabdsan- 5-yl) - net hanesul f onam de (V) is dipgsatosef/dodoc0 n 10
di chl oronet hane. The reaction m xture is cooled to 10 C and 5.5 g of
pyridine is added. To the resulting cl € solution 5.73 g of acetyl
chloride (conmpound of the general fornmula VI, where R represents nethyl
group, X repsieseEnt s, chloro atonm is added at 10 C, in a period of 30

m nutes, and the mxture is stirred at that tenperature for 1 hour. The
reaction nPutiréRl£)aPl-dlked to warmto room tenperature and stirred for 4
hours. The 15di chl oronet hane suspension is washed with 2 x 100 ml water,

t he phases are separated and the dichl oronet hane phase i s evapor at ed. MBSS
of the ravam,gq,q@m, 12.9 g. Purity (HPLO): 98 % |H NVR (DVMBO-d 6):
7.68 (d, J 2.1 Hz, 1H); 7.64 (d, J = 8.6 Hz, 1H); 7.32 (dd, J = 8.5 20Hz;
22Hz51|—|) 6.7(s, 1H); 357(s 3H); 2.84 (t, J:75Hz 2H); 1.93 (s,
3H) ; = b ' =

Hz, 6H).
310 1096 Dggr%allﬂmﬂinhQIIlﬂyheN—lerdfmmﬁarrbahvll grolip)( 2- n

- butyl - 1- benzof uran-5-y1l) - net hanesul f onam de (conpound of the general
formula HI, vvhere R represents ethoxy group) 305 g of

(2-n-butyl 4§ a Jar=Toe i 380k 8;qMs00
di chl or orret % %g%@ﬁ%ﬁﬁ%ﬁé‘g?gk iétg cooﬂtgrtlzlalntﬁggl @Cllsaﬁ%Sb&eé ¥ f50 i
pyridi b@ i dichtidedethice. tThe reasiohtmixgure lieevoledtaul § 80 BA3BS g dffpyeiding is added.

chl or of or compound of the era wher epLess
cthoxy or odB S SuBRELiAt solutipn S areerd SHisddd camigig of e BErgest gl 20
m nutes. TR Wh¥leURGe fn%sé’htté e ﬂf#'l %Poutph% rdpBEBRK ahré atdih) ﬂ; daded at theq, iV\@
2012/ 010913PCT/ HU20117 000067 1 lowed to warmto room tenperature and
stirred at pcmndwﬁﬁhmm@tma@d ff@rlnlztui@m%meﬂiraéﬂw &mw@n@tﬁqahéloguéfﬁ@rrga@ﬁnl s
washed with .2 x water, 1 x 50 ml _of % soqi b te
sol ution, {H¥ read?;u ﬂlWetdh 4 WaER 1 Tgem ARy a%\g)apg?rrg%qépgﬁa &ﬁg (ﬂ%
resi dues 6dgthlcedethBhé sﬁs?éﬂlsﬁ'd)lﬁlsl@amedoﬁwﬂhs@w 1oamd hyaltes, &fé@ﬂﬁs@nﬂetshparated

m xture is heated to ref
and the dichloromethane phase is evaporated.

Mass of the raw product: 12.9 g.
Purity (HPLC): 98 %.
'H NMR (DMSO-d 6): 7.68 (d, J = 2.1 Hz, 1H); 7.64 (d, J = 8.6 Hz, 1H); 7.32 (dd, J = 8.5
20 Hz; 2.2 Hz 1H); 6.7 (s, LH); 3.57 (s, 3H); 2.84 (t, ] = 7.5 Hz, 2H); 1.93 (s, 3H); 1.72 (5,
J=7.5Hz, 2H): 142 (6", J=7.5 Hz, 2H); 0.96 (t, ] = 7.6 Hz, 6H).
Molar mass [M+H]" calaculated = 310,1113 Da
[M+H] measured =310,1096 Da

25  Example 11.

N-ethoxvcarbonyl-N’-(2-n -butyl-1-benzofuran-5-yl)- methanesulfonamide (compound of

the general formula III. where R represents ethoxy group)

30 5 g of (2-n-butyl-benzofuran-5-yl)-methanesulfonamide is dissolved in 38 ml of
dichloromethane. The reaction mixture is cooled to 10 °C and 4.0 g of pyridine is added.
To the resulting clear solution 5.38 g of ethyl chloroformate (compound of the general
formula VI, where R represents ethoxy group, X represents chloro atom) is added at 10 °C,

in a period of 30 minutes. The mixture is stirred at that temperature for 1 hour, then



tenperature. Fromthe resulting clear solution white crystalline materi al
precipitates upon cooling. Mass of the raw product: 5.3 g (84 %. Melting
poi nt: 9%Ayad 212/0kfoBurity (HPLC): 100% 114 NVR (DVBSO-d @ri/pingddodos7d = 1.9
Hz, 1H); 7.57 (d, J = 9.0 Hz, 1H); 7.22 (dd, J = 8.5 Hz, 2.2 Hz, 1H); 6.67
(d, J =0.3 Hz, 1H; 4.22 (q, J = 7.1 ¥/, 2H); 3.61 (s, 3H); 2.83 (t, J =
7.4 Hz, 2H); 1.72 (5, J =7.5 Hz, 2H); 1.41 (6', J = 7.5 Hz, 4H); 1.17 (t,
é 43 z’ZiQHZDaaH&b@dMI—IthW% td ,rocgn %er%p&aﬂdie afdHytirrdd Wb kaom naspdrititd] forcahcuksafhe =
, | + neasured = 340,1216. Da Ex le 12. 20 ben | -N-(2-n
]: but y: - 1- b@ﬁél@fweatha@-smcnsmlhm%qﬂ VR ant é@ %éﬁﬁ%ﬂn %% Fﬁ@%gg%épé}u(m
ormula I r r t ey
(2- - bt y1 PSSR GrrER R R BRI B CXBE mi e pdeapotid ) 15 o of
25 di chl or pres bfhe residie: 6 gaction m xture is cooled to 10 C and 1.1 g of
pyridine is added, then at 10 C in a periqd, of 3?1 m nutes. 1

benzoyl> chl®riersidspburd 8 1?9?(5015’@%?%“3‘1861 R athe MIXRHE IS bga?@grt‘gfsrgﬂ%

phenyl gr oy e X8 PERYE HeSreSlliRg Cledt YMhtidrS wRHLRH sBiMithe GeRhXbEDiths Sbbh r €d
é) or 5.5 hours. hed 2 X

at that tenperature The reaction 'm xture is washed wit

20 M of wadadihg. 1 x 20 mM of 5 % sodi um hydrogen carbonate sol ution, again
with 301 x 20 n} of wat er ag% e&%g,%gated. Mass of the raw product: 2.8 ¢
(100 %) . 1 9f theyspeprodygt: 9 & 12/ 010913PCT/ HU2011/ 000067 18 1H NWVR
(DVSO-d 6) seliBdist: 9932c7 Hz, 1H); 7.57 (d, J=7.3 Hz, 2H); 7.47 (d, J=8.6
Hz, 1H); 7.37 ,J =7.1 H, 1H); 7.3 (m 3H; 6.60 (s, 1H; 3.59 (s, 3H);
2.76 (10 JPurity (BPHE): HM9)%. 1.66 (5, J = 7.4 Hz, 2H); 1.37 (5, J=7.4 Hz,

gl[_DI\/I;+H$:|-9r2regi M@b@%d@&sg&@%ﬁ%ﬁgég b AL e T2 220, P 8 s
Hz, 2.2 Hz, 1H): 6.67 (d, J = 0.3 Hz, 1H); 4.22 (q, J = 7.1 Hz, 2H); 3.61 (s, 3H); 2.83 (¢, J
=7.4 Hz, 2H); 1.72 (5°,)J =7.5 Hz, 2H); 1.41 (6, J = 7.5 Hz, 4H); 1.17 (t,J=7,1 Hz,
3H); 0.96 (t, J = 7.4 Hz, 3H).

15  Molar mass [M+H]" calculated = 340,1219 Da
[M+H]" measured =340,1216 Da

Example 12.
20

N-benzovl-N’-(2-n -butvl-1-benzofuran-5-yl)- methanesulfonamide (compound of the

general formula IXI, where R represents phenyl group)

2 g of (2-n-butyl-benzofuran-5-yl)-methanesulfonamide (V) is dissolved in 15 ml of
25  dichloromethane. The reaction mixture is cooled to 10 °C and 1.1 g of pyridine is added,

then at 10 °C, in a period of 30 minutes 1.96 g of benzoyl chloride (compound of the

general formula VI, where R represents phenyl group, X represents chloro atom) is added

and the mixture is stirred at that temperature for 5.5 hours. The reaction mixture is washed

with 2 x 20 ml of water, 1 x 20 ml of 5 % sodium hydrogen carbonate solution, again with
30 1 x 20 ml of water and evaporated.

Mass of the raw product: 2.8 g (100 %).

Purity (HPLC): 98 %.



N-acetyl-N -(2-n -butyl - 1- benzof uran-5-y1)- net hanesul f onam de (conpound of
the 10 general formula Ill, where R represents nethyl group) 2 g of

(2- n- but wyobeabdsan- 5-yl) - acet am de (conpound of the gergr@bifcensg! a VI,
where R represents nethyl group) is dissolved in 20 m of dichloronethane.
The reaction mixture is heated to 30-35C and at first during 15 m nutes
0.76 ng of pyridine, then 15during 30 mnutes 1.1 g of nethanesul fonyl
chlori de ale\adRgDMIba 6)eaca3i (anJ:mi xmc eHi) s7 51 '(d rJed 3altiz,3H)35.4C (Hoi=%6 hyr s,
then washed with 1 x 15 5 % hydraochl oric acid

sol ution, &dy 7ayaﬁt;{ V\Hlel IJ(I), g3,ﬁn éH)wﬁt@r (S tlﬁéarﬁ é‘?/a(écg%)t 370 Mds bf Hene
duct: C g I
e 458 S P SO S g et e <%

N- et hoxycaMatdarythast - ( 2- N[MbH] )ch}cuﬂa{ddeﬂnzm 12#nP5%- y1) - net hanesul f onani de
(conpound of 25the general faormula , re R represents ethoxy grou

2.2 g of (2-n-butyl- benzoﬁMﬂéh-‘Bﬁaﬂn)eétﬁé%@i%ﬁ”b@ﬁyl anm de (conpound gf tEZa
general formula VII, where R represents ethoxy group) is dissolved in 20 m
of dichl oronethane. The reaction mxture is heated to 30-35 C and at first
during 15 EkampksiX. 83 ng of 30 pyridine, and then during 30 mnutes 1.3 g
of net hanesul fonyl chloride is added. The reaction m xture is stirred at
that tenperature for 4.5 hours, and then it is washed with 1 x 15 m of

water, 1 xyi ¢ lod B qu%h%ﬂlﬂtﬁS %eﬁ?%%dlfbﬂam@%@mﬂ%&rm I the 15 M of
wat er, and evapor a e SS 0 € produ g

2012/0]](1)91211 nyINERLL 8¢ R pidse edapd tgroup)r ecrystal l i zed from 15 m  of
i sopropanol . Yield: 82.7 % The product is identical with the conmpound

obt ai ned according to Exanple 11. 5 Exanple 15. N-benzoyl-N -(2-n

-butyl - 1- b@rgz%ffwaqnb&yuﬁémommamﬁa&e&mam (@@m@sm@mﬁe cgfenéﬁae foemgs avIl,

formula I'll, where R represents phencf/ ?rou
where R represents methyl group) is dissolved in 20 m! of dichloromethane. The reaction

mixture is heated to 30-35 °C and at first during 15 minutes 0.76 mg of pyridine, then
15  during 30 minutes 1.1 g of methanesulfonyl chloride are added. The reaction mixture is
stirred at 30-35 °C for 5 hours, then washed with 1 x 15 ml of water, 1 x 15 ml of 5 %
hydrochloric acid solution, and again with 1 x 15 ml of water, then evaporated.
Mass of the product: 2.2 g (82.9 %).
Purity (HPLC): 92.1 %.
20  The product is identical with that obtained according to Example 10.

Example 14.

N-ethoxycarbonyl-N’-(2-n -butyl-1-benzofuran-5-yl)- methanesulfonamide (compound of

25  the general formula III. where R represents ethoxy group)

2.2 g of (2-n-butyl-benzofuran-5-yl)ethoxycarbonylamide (compound of the general
formula VII, where R represents ethoxy group) is dissolved in 20 ml of dichloromethane.
The reaction mixture is heated to 30-35 °C and at first during 15 minutes 0.83 mg of

30  pyridine, and then during 30 minutes 1.3 g of methanesulfonyl chloride is added. The
reaction mixture is stirred at that temperature for 4.5 hours, and then it is washed with 1 x
15 ml of water, 1 x 15 ml of 5 % hydrochloric acid solution, again with 1 x 15 ml of water,
and then evaporated.

Mass of the product: 2.4 g (84.2%)



101.8 g of 2-(2-n-butyl-benzofuran-5-yl)-benzam de (conpound of the general
formula VI, where R represents phenyl group) is dissolved in 19 m of

di chl or ongbhaaodibe reaction mxture is heated to 30- 3pcEmmNd11Aoodehr St
during 15 mnutes 0.53 ng of pyridine, and then during 30 mnutes 0.78 g of
met hanesul fonyl chloride is added. e reaction mxture is stirred at
30-35 C for 6 hours, then washed with 1 x 15 m of 15water, 1 x 15 m of 5
% hydr ochl Pré prodGétds BRbyttdlRred fedifl 18Gai oF ispkdpahox 15 m of water, then
evaporated. Mass of the product: 2.1 g (92 %. Purity (HPLO): 94.7 % The
product isYidé®2t¥. with the conpound obtained according to Exanple 12. 20
Exanpl e 16, N-benzaoyl:N.- (2-. -1- . - b esul f onam de
(conpound glfle Pli?euétel%led-reglflcegl(W{r}rluqlgg{)%k?&n @ég%écgcgfﬁg%ﬂ%%xp elggp group) 25
The procedure as described in Exanple 15. is followed, with the difference
that triethylamne is used, instead of pyridine. Yield: 92.9 % Purity
(HPLC) :5 95EzamplestP. The product is identical with the conpound obtai ned
according to Exanple 15. WO 2012/ 010913PCT/ HU2011/ 000067 20 Exanple 17.
2-n- but yl - benzof uran-5-yl ) et hoxycar bonyl am de (conpound of the general
formul a VI N-benheyleN R 2-g pha gle nbenzefirax:s - gi-anghanesdlfenaofide (compound of the

5-am no- 2-n-butyl -benzofuran is dissolyed in 10 m of dichloronethane and
at first ogensralformulail where R represents phenyl gxupi chi or onet hane i s added
dopwise in 5 mnutes at roomtenperature, then 0.63 g of ethyl
chloroformate in 1 m of dichloronmethane in 30 mnutes at room tenperature.
The di bhl ot 8reebdfHiz42-nshityitbemmo fusanairy helebneirnide  compsund ofothe \aneral formyulal ¥y

5 . .
of 5% sodi \lzjv erréylg rrgpsrgsretrjlgsnp te%ylsgrlogf))l gndiss%lv)éd ]ig 161m1° (];f c\{\@ﬁlggdme]thﬁ(ne;l%héﬂ rea%tion

mixture is heated to 30-35 °C and at first during 15 minutes 0.53 mg of pyridine, and then

during 30 minutes 0.78 g of methanesuifonyl chloride is added.

The reaction mixture is stirred at 30-35 °C for 6 hours, then washed with 1 x 15 ml of
15  water, 1 x 15 ml of 5 % hydrochloric acid solution, and again with 1 x 15 ml of water, then

evaporated.

Mass of the product: 2.1 g (92 %).

Purity (HPLC): 94.7 %.

The product is identical with the compound obtained according to Example 12.

20
Example 16.
N-benzovl-N’-(2-n -butyl-1-benzofuran-5-yl)- methanesulfonamide (compound of the
general formula III, where R represents phenyl group)

25

The procedure as described in Example 15. is followed, with the difference that
triethylamine is used, instead of pyridine.

Yield: 92.9 %.

Purity (HPLC): 95.2 %.

30  The product is identical with the compound obtained according to Example 15.



105% hydrochloric acid solution and 1 x 15 m of water, and then it was
evaporated. Mass of the product: 1.0 g (73%. It crystallizes while

st andi ng.wBuniZoto1biPLC) : 98. 1% Mel ti ng poi nt: 59.9-60. 7 pCrMHI20HNUB6G DVBO)
0.91 (t, J=7.32 Hz, 3H); 1.25 (t, J=7. Hz, 3H); 1.35 (sxt, J=7.42 Hz,
2H); 1.65 (quin, J=7.50 Hz, 2H); 2.72 %Q J=7.55 Hz, 2H); 4.12 (g, J=7.10
Hz, 2H); 6.52 (s, 1H); 7.24 (dd, J=8.70 Hz, 1H); 7.37 (d, J=8.70, 1.37 Hz,
1H); 7.67 EkimgplelH).. Exanple 18. 20 2-(2-n-butyl-benzofuran-5-yl)benzam de
(conpound of the general fornmula VII, where R represents phenyl group) 1 g
of 5-am no-2-n-butyl-benzofuran is dissolved in 10 m of dichloronethane

and at first, &t@ﬁo&z&ﬁa | s-ggeéﬂ&%égwo%glmdé(Jbimp%ﬁ;n@bpme%ﬁsﬁr Rar&Id s1added
dropwi se in roomtenperature, en 0. g of benzoy

chl ori de |whaddbobggafseﬂ1ste’[hoay gchuphl or omet hane in 30 m nutes at room

t enper at ur edlc romet hane. sol.ut,i o ) hed .wi 1 x.15 m ,of

wat okt B eohe aBIror - Brtuads e ag A SO AR DAl BT o5 Fhrest e Fh 8h frepy
of wvat er V‘O.ﬁ@gtl YridiRe AtssOfeP % VAL OF BlcRIdrémadhae SOhdHet AdpAE Wi § hnihues b Nl
of water, and Ren it was evaporated. 30Mass of the product 1.39 g (89.6%

Purity ( HPLo@)n te@vhebarblek Khenn 6 p @i oft ethiliéhlerofdrgiagCin Wmnl of dichloromethane in 30

136 (sxt, My 1 Sppeabrgare SHURAhER suith luatglvih T op,

2H) 6. 60 (Vﬁt:er ]11"94 15 falAsE 494 sodinfh H}Qirb‘iiasrbo“d)e, solutivlr, 1.665 tNof HWdker, 7 .x0 fll bf
J=7.32, 2. Hz,1H);798(dJ 10 Hz, 2H);802(d,J183HZ 1H. 5
10 10 5% hydrochloric acid solution and 1 x 15 ml of water, and then it was evaporated.

Mass of the product: 1.0 g (73%). It crystallizes while standing.
Purity (HPLC): 98.1%
Melting point: 59.9-60.7 °C

15 'HNMR (DMSO) 0.91 (t, J=7.32 Hz, 3H); 1.25 (t, J=7.10 Hz, 3H); 1.35 (sxt, J=7.42 Hz,
2H); 1.65 (quin, J=7.50 Hz, 2H); 2.72 (t, J=7.55 Hz, 2H); 4.12 (q, J=7.10 Hz, 2H); 6.52 (s,
1H); 7.24 (dd, J=8.70 Hz, 1H); 7.37 (d, J=8.70, 1.37 Hz, 1H); 7.67 (br.s.1H).

Example 18.

20
2-(2-n-butyl-benzofuran-5-yl)benzamide (compound of the general formula VII, where R

represents phenvl group)

1 g of 5-amino-2-n-butyl-benzofuran is dissolved in 10 ml of dichloromethane and at first
0.46 g pyridine dissolved in 1 ml of dichloromethane is added dropwise in 5 minutes at
25  room temperature, then 0.98 g of benzoyl chloride is added in 1 ml of dichloromethane in
30 minutes at room temperature. The dichloromethane solution is washed with 1 x 15 ml of
water, with 1 x 15 ml of 5% sodium hydrocarbonate solution with 1 x 15 ml of water with
1 x 15 ml of 5% hydrochloric acid solution and with 1 x 15 ml of water, and then it was
evaporated.
30  Mass of the product: 1.39 g (89.6%)
Purity (HPLC): 97.5%
Melting point: 116.6-118.0°C



15 20 25 WD 2012/ 010913PCT/ HU2011/ 000067 22 Clains 1.Process for the
preparation of N-[2-n-butyl-3- [4-[(3-di-n-butylam no)-

5pr opoxylwensgydibagnzof ur an- 5-y1] - net hanesul f onam de of pi@tzba/dooos® 1l
0,----, nhBu (CH2) 3\ NnBu nBu | 10an§|}phar maceutically acceptable salts

t hereof characterized in that, the acyl group of the benzofuran derivative
of the general fornula Il
'THNMR (DMSO) 0.92 (t, J=7.32 Hz, 3H); 1.38 (sxt, J=7.42 Hz, 2H); 1.68 (quin, J=7.50

Hz, 2H); 2.76 (1, J=7.55 Hz, 2H); 6.60 (s, 1H); 7.46 (d, J=8.70 Hz, 1H); 7.51-7.56 (m, 3H);
7.59 (tt, J=7.32, 2.00 Hz, 1H); 7.98 (d, J=7.10 Hz, 2H); 8.02 (d, J=1.83 Hz, 1H).

10

15

20

25

30



1 15 - where R represents Cl4 alkyl-, G _4 al koxy- or aryl group - is
selectively cleaved and if desired, the resulting conpound of formula I is
transf or ng@ 2hiYAoediss salt. 2. The process as defined i pchiNdooos?
characterized in that, the reaction 20is carried out in an alcoholic
organi c solvent or in the mxture of al cdtfol i c organi ¢ solvents. 3. The
process as defined in any of clains 1-2 characterized in that, the reaction
is carried out in the presence of an alkali alcoholate. WO

2012/ 010913PCT/ HU2011/ 000067 23 5. The Erocess as defined in any of clains
1-2 characterized in tha t, the react|5H'P§ carried out in the presence of
an inorganic acid. 6. The process as defined in any of clains
1-5.characterized in that, 5the reaction is carried out at a tenperature
bet ween 20C andPtokessboifbri nghgoi prepayétiarhe ofppIN-EBdn-doty-ent4-HB-d o gplamino)-

That & {prapasyl r°Ceﬁ%snm%ﬁ{ﬁ”ﬁ?mﬂm%ﬁoaeﬁi%f%ﬂn@? Formia Vv Vis

reacted with an acid halide of the general formula VI

10  and pharmaceutically acceptable salts thereof characterized in that,theacyl

group of the benzofuran derivative of the general formula II

O//KCHZ%\\ _nBu

nBu

II

15
- where R represents C,4 alkyl-, C;.4 alkoxy- or aryl group - is selectively cleaved

and if desired, the resulting compound of formula I is transformed into its salt.

2. The process as defined inclaim 1. characterized in th at, the reaction

20  is carried out in an alcoholic organic solvent or in the mixture of alcoholic organic solvents.

3. The process as defined in any of claims 1-2 characterized in that,

the reaction is carried out in the presence of an alkali alcoholate.

25 4. The process as defined in any of claims 1-2 characterized in that,

the reaction is carried out in the presence of an alkali metal- or alkali earth metal hydroxide.



R VI - where R represents Cl-4 alkyl-, Cl_4 al koxy- or aryl group, and
X represents hal ogen atom 20-, and b) the thus obtai ned conpound of the
general fwormizi1bdiB WO 2012/ 010913PCT/ HU2011/ 000067 24 pcTsene1/d80067
represents Cl4 al kyl-, Cl14 al koxy- or ar3él3 group - is reacted in the
presence of a Lewis-acid with the hydrochloride of the

4- (3-di - n- butyl am no- propoxy) benzoyl chloride of formula IV, 5 C QCH2 IV
c) from ths resUh¢ ipageebenz afelined iflemyvet tMamofl-2 hehgensicale fioz edl nltth at, ||
- where R represents Cl_4 alkyl-, C 1-4 al koxy-. or _ aryl group - the acyl
group is sliedeadtipnliycarned e the RIAWNFS OLRISIPERNICGasH. t hus obt ai ned conpound
of formula | is transfornmed into its salt. 8.Step a) of the process defined
inclaim7. characterized in that, the reaction is carried out in an inert
organi ¢ sobvent Th¢ préceshas rdefihed én ainyi ofechims dahiecch solaventsized in that,

5 the reaction is carried out at a temperature between 20°C and the boiling point of the

applied solvent or solvent mixture.

7. The process as defined in any of claims1-6. characterized in that,

a) the 2-n-butyl-5-methylsulfonamido-benzofuran of formula V

10
H
N
Me—SO, A\
nBu
0]
\%
is reacted with an acid halide of the general formula VI
15
R
VI
- where R represents C).4 alkyl-, C;4 alkoxy- or aryl group, and X represents halogen atom
20 -,

and

b) the thus obtained compound of the general formula III
O
R4
N

nbu
O

25 IT1



209. Step a) of the process defined in claim7. characterized in that, the
reaction is carried out in the presence of an acid binder. 10.Step b) of

t he procegsWeljipad in claim7. characterized in that, phe¢/Heefildooss71 S
carried out in an inert organic solvent or in the mxture of inert organic
sol vents. 25 WD 2012/ 010913PCT/ HU2011/ 098067 25 VIl 5- where R
represents Cl-4 al kyl-, Cl-4 al koxy- or aryl group - is nesylated, and b)

the resul tiQGeeaBPEEnQIC L, i@@@{.ﬂlk&@—%h@/l Btoup Rs rdchdd-iBaR preschoe onher e

R represents Cl_4 alkyl-, Cl-4 al koxy- or aryl group - is reacted in the
presence ofewis-acid with the hydrochloride of the 4-(3-di-n-butylamino-propoxy)benzoyl chloride
of formula IV,
5

0]
nBu
C|)—®_0/ (CH, )~

nBu

v
and
¢) from the resulting benzofuran derivative of the general formula II

10

- where R represents C4 alkyl-, C,4 alkoxy- or aryl group - the acyl group is selectively

15  cleaved, and if desired, the thus obtained compound of formula I is transformed into its salt.

8. Step a) of the process defined inclaim 7. characterized in that,the

reaction is carried out in an inert organic solvent or in the mixture of inert organic solvents.

20 9. Step a) of the process defined inclaim 7. characterized in that,the

reaction is carried out in the presence of an acid binder.

10.  Step b) of the process defined inclaim7. characterized in that,the

reaction is carried out in an inert organic solvent or in the mixture of inert organic solvents.
25

11.  The process as defined in any of claims 1-6. characterized in that,

a) a compound of the general formula VII



Lew s-acid with the hydrochl oride of the

4- (3-di - n-butyl am no- propoxy) benzoyl chloride of formula IV, _-(CHnBu 2 );
-- N wonBiro1dfakVY and c) fromthe thus obtai ned benzetyfanofgibiat | ve of
the general fornmula Il 0 RI'' (CH2 )3nBu gN IN Me-S02 nBu WO

2012/ 010913PCT/ HU2011/ 000067 26 - wher é°R represents Cl-4 alkyl-, Cl-4

al koxy- or aryl group - the acyl group is selectively cleaved, and if
desired, the resulting conpound of fornmula | is transforned into its salt.
12. Step a) of the process defined in claim21l. characterized in that, the
Sreaction is carried out in an inert organic solvent or in the m xture of

i nert organic solvents. 13. ep/a) of the process defined in claim11.
characterized in that, the reacti is carried out in the presence of an
acid binder. 1014.Step b) of the p \\ed in claiml1l. characterized
in that,
nBu
O
VII

5 - where R represents C;4 alkyl-, Cj.4 alkoxy- or aryl group - is mesylated,
and

b) the resulting compound of the general formula ITI
O
R
N
s -
nBu
O

II1
10 - where R represents C,4 alkyl-, C,4 alkoxy- or aryl group - is reacted in the presence of a

Lewis-acid with the hydrochloride of the 4-(3-di-n-butylamino-propoxy)benzoyl chloride

0]
nBu
)_@O/ (CH, )3\N/
Cl

nBu

of formula 1V,

15 Iv

and

c¢) from the thus obtained benzofuran derivative of the general formula II

20 II



the reaction is carried out in an inert organic solvent or in the mxture
of inert organic solvents. 15. The conpounds of the general fornula II H

- where Rypshigsgslss C1_4 alkyl-, Cl -4 al koxy- or aryl e
conpounds o? the general formula H, 0 R , N Me-S02 IIIggg&ﬁ%ﬁéggmép

represents Cl4 alkyl-, C _4 alkoxy- or ardfl group. 17. The conpounds of the
general formula VII, 27 VII - where Rrepresents Cl-4 al kyl-, Cl4

al koxy- or_gh¥le R't&t8sents C,4 alkyl-, C,.4 alkoxy- or aryl group - the acyl group is selectively

cleaved, and if desired, the resulting compound of formula I is transformed into its salt.

12.  Step a) of the process defined inclaim 11. characterized in that,the

5  reaction is carried out in an inert organic solvent or in the mixture of inert organic solvents.

13.  Step a) of the process defined inclaim 11. characterized in that, the

reaction is carried out in the presence of an acid binder.

10 14. Step b) of the process defined in claim 11. characterized in that,

the reaction is carried out in an inert organic solvent or in the mixture of inert organic

solvents.
15.  The compounds of the general formula II
15
1
- where R represents Cj4 alkyl-, C;.4 alkoxy- or aryl group.
20

16.  The compounds of the general formula III,
O
R
_N
s Y-
nBu
O
111
25 - where R represents C4 alkyl-, C,.4 alkoxy- or aryl group.

17. The compounds of the general formula VII,



5 10 15 20 25
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O

-

N
H A\
nBu
O

VII

- where R represents C4 alkyl-, C,.4 alkoxy- or aryl group.
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