WO 2011/ 158050PCT/ HU2011/ 000054 1 PROCESS FOR THE PREPARATI ON OF
DRONEDARONE This invention relates to a novel process for the preparation
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[ (3-di-n-butyl am no) - propoxy] - benzoy1} - 1: benzof ur an- 5-y1} - net hane- sul f onam
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novel internediates used in this process. 10 Dr onedar one of the
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5 (dronedarone) and its pharmaceutically acceptable salts and to the novel

intermediates used in this process.
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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

15 flow (EP 0471609 B1).

Presently several methods for the preparation of Dronedarone of the formula

I are known. In one of the prior art methods (EP 0471609 B1) the 2-n-butyl-5-nitro-

m
O
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benzofuran of formula IX
20
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is reacted with anisoyl chloride under Friedel-Crafts conditions, and by heating the

25  resulting 2-n-butyl-3-(4-methoxy-benzoyl)-5-nitro-benzofuran of formula X



2 X in the presence of alumnumchloride 5 OH X the

2-n-butyl - 3- (4- hydr oxy- benzoyl) - 5-ni tro- benzofuran of formula Xl is

obt ai ned.wotni/ssisbon of this reaction step in industri acTanabe/oohswever ,

i nvolves 10 difficulties, since the conmpound of formula X is nmutagenic, and
alumnum chloride is harnful for the heafth. Reaction of the resulting
conpound of fornmula XI with di-n-butylam no-propyl chloride gives the
2-n-butyl- 344-(3-di-n-butyl am nopr opox;@- benzoyl]-5-nitro-benzofuran of

formula Xl whi ch on reduction with ati oxi de catal yst gives the
5-am no- 2-n-butyl-3-[4- (3- gj@ n- but yl am No-N zoy1l] - benzof uran of
formula XI11. WD 2011/ 158056t/ 0

in the presence of aluminum chloride

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

propoxy)-benzoyl]-5-nitro-benzofuran of formula XII
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which on reduction with platinum oxide catalyst gives the 5-amino-2-n-butyl-3-[4-
(3-di-n-butylamino-propoxy)-benzoyl]-benzofuran of formula XIII.
20



3 07 (CH2)vnBu N nBu Finally, nesylation the conpound of formula XlI
results dronedarone of formula |I. 5 This is a linear synthesis, where
t he part swofotihessabesi red nol ecul e are built up stepw sePCUAHURgIIMONE4and
nore conplicated nol ecules in the consecutive steps, which is economcally
unfavourable. In the |last step, the sel eétive mesyl ati on of the am no group
of the conpound 10 of formula Xl Il is difficult, the double nesyl ated
2-n-butyl-3-[(di-n-butyl am no- 3-
propoxy) - benzoy1] - 5- bi s- (net hyl s
formula Il is also forned and It
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1.6%vyield, but the process is
conplicated, not suitable mBdi application. 20 Anot her
process for the preparati omo di®nedar one is described in patent
application of publication nunber WO 02/48132. This super-convergent route
consists of the follow ng steps: X111

Finally, mesylation the compound of formula XIII results dronedarone of formula I.

This is a linear synthesis, where the parts of the desired molecule are built up
stepwise, using more and more complicated molecules in the consecutive steps,
which is economically unfavourable.

In the last step, the selective mesylation of the amino group of the compound

10  of formula XIII is difficult, the double mesylated 2-n-butyl-3-[(di-n-butylamino-3-
propoxy)-benzoyl]-5-bis-(methylsulfonamido)-benzofuran derivative of formula II

is also formed and it appears beside the dronedarone of formula I.
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According to the literature, this process, after purification by column
chromatography, results in 61.6% yield, but the process is complicated, not suitable
for industrial application.
20
Another process for the preparation of dronedarone is described in patent
application of publication number WO 02/48132. This super-convergent route

consists of the following steps:

25  The 5-amino-2-n-butyl-benzofuran of formula XIV
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resulting 2-n-butyl-5-nethyl sul fonam do-benzofuran of 5 fornula XV

i s react estlounderss@pi edel - Crafts conditions with the hydprotHwoidwossal t of

t he 443-

(di -n-butyl am no) propoxy] - benzoyl chloride of formula VIII

15VI1l to obtain the hydrochloride salt ® dronedarone of formula I.

In this nmethod the sequence of the reaction steps is changed,
20 and the nesyl ation steps areﬁf
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t he begi nning of the synthesis. This
ds the nunber of the
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is mesylated and the resulting 2-n-butyl-5-methylsulfonamido-benzofuran of

formula XV

H
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is reacted under Friedel-Crafts conditions with the hydrochloride salt of the 4-[3-
(di-n-butylamino)propoxy]-benzoyl chloride of formula VIII
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VIII
to obtain the hydrochloride salt of dronedarone of formula I.

In this method the sequence of the reaction steps is changed, the reduction
and the mesylation steps are at the beginning of the synthesis.

This method is very simple and economical as regards the number of the
reaction steps. Its drawback is, however, that in the last step the hydrochloride salt
of dronedarone is obtained in a rather contaminated form. This can be explained by
the presence of the dibutylamino-propyl group in the Friedel-Crafts reaction. In the
examples of W002/48132 the yield is 90%, during the purification steps at first the

XV 10

t he reducti on
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mentioned disadvantages of known processes and it is economical and industrially

applicable.

We have found that if one methylsulfonyl group of the 2-n-butyl-3-[(di-n-
15  butylamino-3-propoxy)-benzoyl]-5-bis-(methylsulfonamido)-benzofuran of formula

IT

/(CH 2)3\ ~nBu
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II

is selectively cleaved, then dronedarone of formula I is obtained in good yield and
in appropriate purity.
25
According to our invention the cleavage of one of the methylsulfonyl groups
of the compound of formula II is performed in an alcoholic solvent or in the

mixture of alcoholic solvents, in the presence of an alkali alcoholate. As for



6 al coholic solvent, nethanol, ethanol or the m xture of them can be used.
As for al kali al cohol ate, sodium nethylate, potassium nethylate, sodium
et hyl at e wo 2patEsEsoum et hyl ate can be applied. 51 n one echadizeEmoosh t he
process according to our invention, the 2-n-butyl-

5- bi s- (et hyl sul f onam do) - benzof uran of fhe fornula 111 Me- SO9 S
reacted under Friedel Crafts conditions with anisoyl chloride, and the
resul ting

2- n- but yT - gloghglie relyRptsMefumali ebpoal on e eNEIresdn N CaB e, Bt s dpr

r Vi : . = : '

dce)merr}tJ hf/1 | at g%ﬁaﬁoﬁgﬁ%’h\agdlo t a‘Pﬁg‘J lazt? ’rl:l u%s;ggﬁgof}% y re gl(gfdf)%rﬂz gt;lf)l%tg- 8{ s20
WO

(met hyl sul gew@ﬁhﬂpém?mwémaapﬁ/ged.or nula Vi
2011/ 158050PCT/ HU2011/ 000054 7 Me- SO

5 In one embodiment of the process according to our invention, the 2-n-butyl-

5-bis-(methylsulfonamido)-benzofuran of the formula ITI
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is reacted under Friedel Crafts conditions with anisoyl chloride, and the resulting
2-n-butyl-5-bis-(methylsulfonamido)-3-(4-methoxy-benzoyl)-benzofuran of
formula VII
15
Me— SO,
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is demethylated, and the thus obtained 2-n-butyl-3-(4-hydroxy-benzoyl)-5-bis-

20  (methylsulfonamido)-benzofuran of formula VI



Me-SC(2 N1 O 11 /\ 0'nBu\%dOH VI 5 is reacted with the
3-di -n-butyl am no-propyl chloride of formula V C' (CH) 23nBu NI nBu V

and fromwbeorgssisoi ng PCT/HU2011/000054
2-n-butyl-3-[(di-n-butyl am no- 3-propoxy)_-benzoyl] - 5-bi s(met hyl sul f onam do) -
benzofuran of fornula I 7
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and from the resulting 2-n-butyl-3-[(di-n-butylamino-3-propoxy)-benzoyl]-5-bis-
(methylsulfonamido)-benzofuran of formula II
Me—SO 0 CH )
b B Oy
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one of the methylsulfonyl groups is selectively cleaved by the method described

20 above.
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process according to the invention, the
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In another embodiment of the process according to the invention, the 2-n-

butyl-5-(bis-methylsulfonamido)-benzofuran of formula III
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is reacted under Friedel-Crafts conditions with the hydrochloride of the 4-(3-di-n-

butylamino-propoxy)-benzoic acid of formula VIII
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and from the thus obtained 2-n-butyl-3-[(di-n-butylamino-3-propoxy)-benzoyl]-5-

15 bis-(methylsulfonamido)-benzofuran of formula IT
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one of the methylsulfonyl groups is selectively cleaved by the method described

above.
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reaction of the conpound of forrmula Il %ith anisoyl chloride is carried

out in an inert organic solvent or in the mxture of inert organic
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The denet hytadddiedr fPflakRiuRl S EG@ivarmPadnef formula VIl is carried out at
00 C

a tenperature between 20-1
The demethylation reaction of the compound of formula VII is carried out in
an inert organic solvent or in the mixture of inert organic solvents. As for inert
10 organic solvent, halogenated organic solvents (dichloromethane, dichloroethane,
chlorobenzene) are applied.
The demethylation reaction of the compound of formula VII is carried out in the
presence of Lewis acid. As for Lewis acid, iron(III) chloride or aluminum chloride
is applied.
15 The demethylation reaction of the compound of formula VII is carried out at a
temperature between 20-100 °C.

The reaction of the compounds of the formulae V and VI is carried out in an
organic solvent or in the mixture of organic solvents. As for organic solvent,
alcohols of lower carbon atom number (methanol, ethanol) or ketones of lower

20  carbon atom number (acetone, methyl ethyl ketone) are applied.
The reaction of the compounds of formulae V and VI is performed in the presence
of an acid binder of basic character. As for acid binder of basic character, inorganic
carbonates are used.

The reaction of the compounds of formulae V and VI is carried out at a temperature

25 around the boiling point of the applied solvent or solvent mixture.

The reaction of the compounds of formulae III and VIII is carried out in an
inert organic solvent or in the mixture of inert organic solvents. As for inert organic
solvent, halogenated organic solvents (dichloromethane, dichloroethane,

30 chlorobenzene) are applied.



The reaction of the conpounds of the fornulae V and VI is carried out in an
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and

the 2-n-butyl-5-bis-(methylsulfonamido)-3-(4-methoxy-benzoyl)-benzofuran  of
formula VII
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OMe
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are novel compounds, they are not known from the literature.



nBuOH 15VI and the

2-n-butyl -5-bi s-(net hyl sul f onam do) - 3- (4- net hoxy- benzoyl) - benzof uran of
formul a WO 2Mx/1S€850 Me- SO2 nBuOwe 20 VII are novel conpoumigoitdeess4ar e not
known fromthe literature. WD 2011/ 158050PCT/HU2011/ 000054 11 The
foll ow ng exanpl es denonstrate further detaiI's of the invention - without
limting the clains of the Applicant to the Exanples. Exanple 1.
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Example 1.
5 N-[2-n-butyl-3-{4-[(3-di-n-butylamino)-propoxy]-benzoyl }-1-benzofuran-5-

yl]-methane-sulfonamide (I)

To 7g of 2-n-butyl-3-[(di-n-butylamino)-3-propoxy)-4-benzoyl]-5-bis-
(methylsulfonamido)-benzofuran (II) the solution prepared from 5 g sodium and
10 170 ml abs. ethanol is added. The reaction mixture is boiled for 30 minutes, then
evaporated under reduced pressure. To the residue 30 ml of dichloromethane and 50
ml of water are added and the mixture is stirred for 20 minutes. The phases are
separated. The organic phase is washed with 20 ml of water and evaporated.
Product: oil (yield: 97.9%). Purity (HPLC): 93.1%.
15 The product is purified through its oxalate salt (yield: 90.3%). Purity (HPLC):
99.5%. '
'H NMR(DMSO): 0.8-0.9 ppm (m, 9H); 1.2-1.5 ppm (m, 10H); 1.67 ppm (5°, 2H);
1.87 ppm (5°, 2H); 2.38 ppm (t, J=7.2Hz, 4H); 2.57 ppm (m, 2H); 2.81 ppm (t,
J=7.5Hz, 2H); 2.91 ppm (s, 3H); 4.15 ppm (t, J=6.2Hz, 2H); 7.09 (d, J=8.8Hz, 2H);
20 7.24 ppm (dd, J=8.9; 2.2Hz, 1H); 7.34 ppm (d, J=2.1Hz, 1H); 7.65 ppm (d, J=8.8Hz,
1H); 7.81 ppm (d, J=8.8Hz, 2H).

Example 2.

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

yl]-methane-sulfonamide (I)

The process according to Example 1. is performed, with the difference that
methanol is used, instead of ethanol. '

30 Yield of the purified product: 88.6%. Purity (HPLC): 99.7%.
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10 Example 4.

N-[2-n-butvl-3-{4-[(3-di-n-butylamino)-propoxy]-benzoyl}-1-benzofuran-5-

yl]-methane-sulfonamide (I)

15 To 22 g of the unpurified dronedarone (I) which contains 4% of the bis-
methanesulfonamido compound (II), 0.8 g of sodium metal dissolved in 220 ml of
abs. ethanol is added. The reaction mixture is boiled for 30 minutes, then
evaporated. To the residue 140 ml of water and 80 ml of dichloromethane are added
and the reaction mixture is stirred for 20 minutes. The phases are separated, the

20 dichloromethane phase is evaporated. The crude dronedarone (I) is purified through
its oxalate salt.

Yield of the purified product: 93.5%. Purity (HPLC): 99.4%.

Example 5.
25 2-n-butyl-5-bis-(methylsulfonamido)-3-(4-methoxy-benzovl)-benzofuran
VII

4 g of 2-n-butyl-5-bis-(methylsulfonamido)-benzofuran (III) and 2.29 g of
anisoyl chloride are dissolved under stirring in 20 ml of dichloromethane. The

30 solution is cooled to 5-10°C and at this temperature 2.16 g of iron(IIl) chloride is
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252-n-butyl - 5-bi s- (et hyl sul f onam do) - 3- (4- met hoxy- benzoy1) - benzof ur an
(VI1) 4 gsefargted-dbuhig| tempsratutarekheydichldromgthang)phasa ipmashed With Y0anbop. 29
g of anjsoyl chloride are,dissolved under stirring in 20 m. of

di ohi or brelHsfTe2 SHURAGT S5 aaneens odBe butokem sadenaiscpolttion pad 2erd8rat ur o
2.16 g of bf%@r' he ﬁmh%xlo%%h%?e %%Q%éé,%é&g%ﬁPCT/ HU2011/ 000054 13 added

in four portions; 1h a peéerio é mxture is heated to 20C

and stirregraduct:nail (YRIPSIRORYA. p@fﬁtyl(}m%?; ooh@y eaction m xture i s then
heated to 40C and at "this tenperature 30 of water is added to it in 30

m nut es. THd NMESs AIMB@-dégpaBatppon 4d, H8.6Hr e Era8dppm (hd=8i T, dtbyyét ane
phase is washed with 10 2 x10 51% agueous sadj um

M _of 5 m  of
Pydr ogen cRPBORYS lsgia: |4 Ak PRMK(dh TS SHzng 0Bz, 1Hha docHme Skt dHe
h ' osated. PrQducts, Qi 9809 . i HRLL) - 992, 0%
DT NR (B S (S0 a3 B Y62 sSppRPE s T 00T Eboupt3 5
(7655J ggm7(Hgl.,3H]f, 2H)9M27 dpthi(67,-18Y 4P LAY, 085 pfm(K2= 2402 3HHH) ;. 7. 12 ppm
’ " Molecular mass: [M+H]" calculated: 480.1151 Da; [M+H]" measured: 480.1142 Da.

Example 6.
15

2-n-butyl-3-(4-hydroxy-benzoyl)-5-bis-(methylsulfonamido)-benzofuran
(VD)

53 g of 2-n-butyl-5-bis-(methylsulfonamido)-3-(4-methoxy-benzoyl)-
20  benzofuran (VII) is dissolved in 12 ml of chlorobenzene. The solution is then added
at 64-66°C to the suspension made of 4.44 g of aluminum chloride and 17 ml of
chlorobenzene, so that half of the amount of the solution is added in 30 minutes and
the other half in 3 hours. After the addition the mixture is stirred at 64-66°C for 4
hours and at that temperature 25 ml of water is added in 10 minutes. The phases are
25  still hot separated. The chlorobenzene phase is stirred at 65°C with 3 x 25 ml of
water, the phases are separated and the organic phase is evaporated.
Product: oil (yield: 94.0%). Purity (HPLC) 99.0%.
'H NMR(DMSO): 0.84 ppm (t, J=7,4Hz, 3H); 1.27 ppm (6, J=7.3Hz, 2H); 1.70
ppm (5°, J=7.4Hz, 2H); 2.85 ppm (t, J=7,3Hz, 2H); 3.53 ppm (s, 6H); 6.93 ppm (s,



10 2H); 3.9 ppm (s, 3H); 3.53 ppm (s, 6H); 2.84 ppm (t, J= 7.4Hz, 2H); 1.7
ppm (5, J= 7.3Hz, 2H); 1,27 ppm (6', J=7.4 Hz, 2H); 083 ppm (t, J= 7.4Hz,
3H). Mol ewolarv/mssess: [ MtH] cal cul at ed: 480. 1151 Da; [ M+IACT/HHzS Ly®@0054

480. 1142 Da. Example 6. 15

2- n- but yl - 3- (4- hydr oxy- benzoy1) - 5- bi s- (#t hyl sul f onani do) - benzofuran (V)
5.3 g of 2-n-butyl-5-bis-(nethyl sul fonam do) - 3- (4- net hoxy- benzoyl)- 20

hen.addoa’ st Sk GBS { DR Wb pecoids babE bRDS7 3R SRk ArE er R ol e

and 17 ml chi @r , hal solution is
added in 38&% @a?eggg%g?ﬁé@?r@m:ﬁ% Jfalg|(7n %’ nggrlgf;@ﬁpﬁréf(fst F]Eﬁaddi tion the
m xture i sMdlecdledniks GMEAT Eftuthtddouics. (99 Ba; (N1RH]T aldasiedu466.200 MDDf
water is added in 10 mnutes. The phases are 25 still hot separated. The

chl orobenzene phase is stirred at 65C wth 3 x 25 nl of water, the phases
are separated and the qrgani c phase is evaporated. Product: oil (yield:
94.0% .5 Purity Empmpledo 096 11-1 NVR(DVSO): 0.84 ppm (t, J=7,4Hz, 3H);
1.27 ppm (6', J=7.3Hz, 2H); 1.70 WD 2011/ 158050PCT/ HU2011/ 000054 14
J=8.5Hz, 2H); 7.50 ppm (dd, J=8.6Hz, 1.8Hz, 1H); 7.54 ppm (d, J=1.9Hz, 1H);
7. 77 ppm (d, J=8.pbly| AP4-hvdroRyPBRZOH)- SLbi-(thEthy i) fon i dh-BePobisran 1 H)

Mol ecul ar mass: “[MFHF cal cul at ed: 466. 0994 Da; [ MFH] neasured: 466. 1001 Da.
SExanpl e 7(VI) _

2-n-but y1- 3- (4- hydr oxy-benzoyl) - 5-bi s- (et hylsul f onam do) - benzof uran (VI)
10The process according to Exanple 6 is performed with the difference that

10 The process according to Example 6 is performed with the difference that
dichloroethane is used as solvent.

Yield of the product: 97.0%. Purity (HPLC): 99.1%.

Example 8.
15
2-n—butyl-3-[(di-n-butylamino-3-propoxv)—4-benzovl]-5;bis-

(methylsulfonamido)- benzofuran (II)

2 g of 2-n-butyl-3-(4-hydroxy-benzoyl)-5-bis-(methylsulfonamido)-
20  benzofuran (V) and 0.88 g of (3-di-n-butylamino)-propyl chloride are dissolved in
16 ml of methyl ethyl ketone. 1.75 g of potassium carbonate is added to the
solution and the reaction mixture is boiled for 8 hours. The inorganic salts are
filtered off, washed with 16 ml of methyl ethyl ketone. The solvent is removed by
evaporation.
25  Product: oil (2.56 g, yield: 93.5%) Purity (HPLC): 99.1%
'H NMR (DMSO-d6): 7.87 ppm (d, J=8.8Hz, 2H); 7.81 ppm (d, J=8.8Hz, 1H); 7.53
ppm (d, J=2.3Hi, 1H); 7.52 ppm (dd, J=8.8; 2.3Hz, 1H); 7.12 ppm (d, J=8.8Hz,
2H); 4.21pp (w, 2H); 3.53 ppm (s, 6H); 3.26 ppm (w, 2H); 3.03 ppm (w, 4H); 2.84
ppm (t, J=7.5Hz, 2H); 2.19 ppm (w, 2H); 1.70 ppm (5°, J=7.4Hz, 2H); 1.68 ppm (W,



di chl oroethane is used as solvent. Yield of the product: 97.0% Purity
(HPLC): 99.1% Exanple 8. 15

2- n- but yIw8-2p(1dissese but yl am no- 3- pr opoxy) - 4- benzoy1] - 5- birstmat2hyl/®oiskonam do
)- benzofuran (I11) 2gof

2-n-butyl - 3- (4- hydr oxy- benzoyl) - 5- bi s-( meP hyl sul f onam do) - 20 benzof uran
(V) and 0.88 g of (3-di-n-butylam no)-propyl chloride are dissolved in 16

ol uti on aftDE ot aee B ki AORE AODTATEARRDIES RS, R0 ghptnc(”

salts are fi f Wh t of methyl ethyl ketone. The

sol vent isﬁrZ‘bngl\r/zzgﬁyé'g\z}%}?gef’ﬁ?\'.‘l%glﬁgoduct: oil (2.56 g, yield: 93.5%
Purity (HPLO): 99.1% 11-1 NVMR (DVMBO-d6): 7.87 ppm (d, J=8.8Hz, 2H); 7.81
ppm (d, J=8.8Hz, 1H); 7.53 ppm (d, J=2.3Hz, 1H); 7.52 ppm (dd, J=8.8;
2.3Hz, 1H); 7. 1Expmple¢®. J=8.8Hz, 2H); 4.21pp (w, 2H); 3.53 ppm (s, 6H);
3.26 ppm (w, 2H); 3.03 ppm (w, 4H); 2.84 ppm (t, J=7.5Hz, 2H); 2.19 ppm (w,
2H) ; 1.5%0 ppm (5, J=7.4Hz, 2H); 1.68 ppm(w, WO ‘

2011/ 158050PCT/ KIU2011/ Q0Q0Q54 1

(6', J=7.3Hz, 225—#‘%3—8%#@9‘8? Rty fliding 3
Example 9. 5 (methylsulfonamido)-benzofuran (II) _ _
2-n-butyl-3-[ (di-n-butyl'am no-3-pr opoxy) - 4- benzoyl1- 5- bi s( et hyl sul f onam do
)-benzofuran (11) 2 g of 2-n-butyl-5-bis-(nethylsul fonam do)-benzof uran
(I1r1) is dissolved in 10 10 mM of dichl oronethane and to the solution 1.8 g

of tgg hydr ochl 3rg @é M-bwloﬁ-bgmﬁn%halﬁuh@npm?@xwmr@w (IER) isdisfolyed in )
( _ . . g | . IR

0203 gi0i APan{es ithEanbBefiiberand @B ShioT La0E PORR BiRbdrle gt e
20C and st bﬁé@ﬂnﬁfo-é@&x&%&%ﬁ?ﬁ?&ﬁl@riﬁ@r(ViIﬂj‘?é‘ﬁ?l%érd]ggler}ﬁB&Gﬁ ik Qo3Rsd¥ @G oend

16 M of watér 1s a er stirring m nutes the 15 phases

are separ ahgd. in Thair dpGrbioas O iret I Atintes S@.98 sg vals ed(1dl) SiBlofide 81 adddl. iThef
water, 2 x 6 m of 5% aqueous sodi um hydrogen carbonate solution and 2 x 60
mM of wat ereactibn rdixtineoisdraatdshtre 203C ramdostistedgt thagtempetatire for ddbeur, then

I . 0, I . 0,
(3.5 0y eL(ejziteg %(') %5/?40°(P3uz{r{dt 16 rrgllz)": WCz)iter8 igs a2dc/fed to it. After stirring for 30 minutes the
15  phases are separated. The dichloromethane phase is washed at 35-40°C with 6 ml of

_4H); 1.27 ppm
r—J=7.4Hz, 3H)

water, 2 x 6 ml of 5% aqueous sodium hydrogen carbonate solution and 2 x 60 ml
of water. The dichloromethane is removed by evaporation.

Product: oil (3.5 g yield: 95.2%). Purity: (HPLC) 89.2%

The product is identical with the compound prepared in Example 8.

20

25

30



The product is identical with the conmpound prepared in Exanple 8. 20 25 WD
2011/ 158050PCT/ HU2011/ 000054 16 C ains 1. Process for the preparation of

N[ 2- n- buwpoB/158050[ ( 3- di but yl ami no)- 5 PCT/HU2011/000054
propoxy] - benzoyl1}- 1- benzof ur an- 5- y1] - met hane- sul f onam de of formula | I
and its pharnmaceutically acceptabl e sal t§° characterized in that 10 one of
the nmet hyl sul fonyl groups of the 2-n-butyl-3-[(di-n-butylam no-3-propoxy)-
benzoyl] - 5- bi s- (net hyl sul f onam do) - benzqfjitran of fornmula I Il 15 is
selectively cleaved and if desired, th&'?¥8%lting conpound of fornula | is
transforned into its salt.

1. Process for the preparation of N-[2-n-butyl-3-{4-[(3-dibutylamino)-

5 propoxy]-benzoyl}-1-benzofuran-5-yl]-methane-sulfonamide of formula I

/nBu

and its pharmaceutically acceptable salts, characterized in that
10  one of the methylsulfonyl groups of the 2-n-butyl-3-[(di-n-butylamino-3-propoxy)-

benzoyl]-5-bis-(methylsulfonamido)-benzofuran of formula II

Me_s\zz Q O /(CH 2)3\ _-hBu
, N
Me—S0, © |
nBu
O nBu

II

15

is selectively cleaved and if desired, the resulting compound of formula I is

transformed into its salt.

2. Process as defined inclaim l,characterized in th atthe reaction

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

3. Process as defined in any of claims 1-2,characterized in thatthe

reaction is carried out in the presence of alkali alcoholate.

25 4. Process as defined in any of claims 1-3,characterized in that



2. Process as defined in claiml,characterized in thatthe reaction 20 is
carried out in an organic solvent or in the m xture of organic sol vents.
3. Proceswoasidesgisned i n any of clainms 1-2, charact eri ze@Cirmu2nataohes4
reaction is carried out .in the presence of alkali alcoholate. WO

2011/ 158050PCT/ HU2011/ 000054 17 a) the

2-n-butyl -5-bi s-(net hyl sul f onam do) - benzofuran of forrmula Il M- SO

o e heart ecay i B8RS i et orh ) SRRl o FroRU S ¢ 2N
2-n- but y1-5-bi s- (et hyl sul f onam do) - 3- (4- net hoxybenzoy1) - benzof uran of
formula VII 10 Me- SO2\0 N Me-S02 11

Me— SO,
N

~
s U
‘ O

5 I

nBu

is reacted with anisoyl chloride in the presence of a Lewis acid,
and
b) the resulting 2-n-butyl-5-bis-(methylsulfonamido)-3-(4-methoxy-
benzoyl)-benzofuran of formula VII
10
Me— SO,

\ 0
_N
Me—SO2 O | O
O nBu

VII

OMe

is demethylated, and
¢) the resulting 2-n-butyl-3-(4-hydroxy-benzoyl)-5-bis-(methylsulfonamido)-

15 benzofuran of formula VI

Me—s0,
\ 0
_N
Me—SO2 O | O
O nBu OH

VI
20



nBuOve VII is denethyl ated, and c) the resulting
2-n-butyl - 3- (4- hydr oxy- benzoyl) - 5- bi s- (et hyl sul f onam do) - 15 benzof uran of

formul a \WONBI/IS8BY O Me-S02 | " nBuOH VI WO 2011/ 158@60RERI HU@0M1/ 000054
18 is reacted with 3-(di-n-butyl -am no)-gropyl-chl oride of fornmula V C'"
(CH 2)3_nBu nBu 5V and d) one of the"nethyl sul fonyl groups of the

resul ting

21 DUt YT 3 Ll a7 081 ARG SRR S Rt by sl f omar do)-

benzofuran o

CI/(CHz):,,\ _-nhBu
N

nBu

5 v
and
d) one of the methylsulfonyl groups of the resulting 2-n-butyl-3-[(di-n-
butylamino-3-propoxy)-benzoyl]-5-bis-(methylsulfonamido)-benzofuran of formula
II
10

11

is selectively cleaved and if desired, the thus obtained compound of formula I is

15 transformed into its salt.

S. Process according to reaction step b) of claim4,characterized in

t h a t the reaction is performed in the presence of a Lewis acid.

20 6. Process according to reaction step b) of claim4,characterized in
t h a t the reaction is carried out in an inert organic solvent or in the mixture of

inert organic solvents.

7. Process according to reaction step b) of claim4,characterized in

25 that the reaction is carried out at a temperature between 20-100 °C.



I is selectively cleaved and if desired, the thus obtai ned conmpound of
formula | is 15transforned into its salt. 5.Process according to reaction
step b) ovochaimssespcharacterized in that the reaction i eCpartf2orvm@dos4n t he
presence of a Lewis acid. 20 6. Process agﬁording to reaction step b) of
claim4,characterized in that the reacti is carried out in an inert
organic solvent or in the mxture of inert organic solvents. WO

2011/ 15805QPCT/ 011/ 000054 19 8..P [ 0 ¢l ai
10, charact efi ze?%%esf ﬁg(r‘or?iﬁ%g }%giaﬂn{)iﬁie gshcgrclflgre Itg% t'g% %aalt g]r?petr gtﬁrte the
around t he rbpkiohng B4Rl Ot 418 RRYPrAtrS ANRY R b%ﬁiﬂge?biﬂﬁ 3t Hie?ap?lri]%(%

9. Process according to reaction step ¢c) of claim4,characterized in
t he reacti golvieat omsolvad mixtuten an i nert organic solvent or in the mxture
of inert organic solvents. 10. Process according to reaction step c)
of claim4,characterized in 10 that the reaction is carried out in the
presence of an acid binder,. of basic character.. 11. Process according,t.0 any
o ot atas D3 EROCS pEOTAUE o CoHie™ APy f of cldimn 4 ¢ HF Fa 846 0% 'th
ﬁ/;]-sggt yl- oSt (HELENd R {s0aRkd Vut B %Oirn%ﬁa&ggflicf BTt {n tHmixttre ol
inert organic solvents.

10.  Process according to reaction step ¢) of claim4,characterized in

10 th at the reaction is carried out in the presence of an acid binder of basic character.

11.  Process according to any of claims 1-3, characterized in that

a) the 2-n-butyl-5-bis-(methylsulfonamido)-benzofuran of formula I1I

Me— SO,
\
_N
Me—802 \©\—1
O "nBu
15
III
is reacted in the presence of a Lewis acid with the hydrochloride of the 4-(3-di-n-
butylamino-propoxy)-benzoyl chloride of formula VIII
o) CH.).
A #3\_ _-nBu
O N
Cl |
20 nBu

VIII

and



nBu 15 1l is reacted in the presence of a Lewws acid with the
hydr ochl ori de of the 4-(3-di-nbutylam no-propoxy)-benzoyl chloride of
formul a \WOI2011/1584sp1 WD 2011/ 158050PCT/ HU2011/ 000054 2@CT/HU201)00H05@m t he
resulting 2-n-butyl-3-[(di-n-butyl am no- 3- propoxy) - benzoy1] - 5-

bi s- (met hyl sul f onami do) - benzofiiran of $®drmula I1 Il one of the

met hyl sul fonyl groups is selectively cleaved, and if desired, the thus

bt ai ned f f la .l is t d,into it lt. 1 P
oocor i ng vy oBtFom G gsying 2o LSS Bl Brlibdargropoxef el SRS, &
t ' ' j: | gvd [ um ni 11 hl ori de i
lszgdcaseL(ra\?mﬁgeg%@gsu?@ﬁ%é%és#%%%grﬁ%gﬁ?%rlrlgag'[ni (r)nnug ep Zi) Cof o(r:: a?mI ésl
or claim1l2, characterized in that the reaction is carried out in an inert

organi c solvent or in the mxture of inert organic solvents.

Me—S\?\12 O /(CH 2)3\ _nBu
. N
Me—SO, O | o |

O

nBu
nBu
5
Il
one of the methylsulfonyl groups is selectively cleaved, and if desired, the thus
obtained compound of formula I is transformed into its salt. |
10

12. Process according to reaction step a) of claims 4-11 or according to claim 5,
characterized in th atiron(Ill) chloride or aluminium(III) chloride is

used as Lewis acid.

15 13. Process according to reaction step a) of claim 4 or claim 12,
characterized in th at the reaction is carried out in an inert organic

solvent or in the mixture of inert organic solvents.

14.  The 2-n-butyl-3-(4-hydroxy-benzoyl)-5-bis-(methylsulfonamido)-benzofuran
20 of formula VI

Me— SOz\




14. The 2-n-butyl -3-(4-hydroxy-benzoyl)-5-bis-(nethyl sul fonam do) - benzof ur an
20 of formula VI Me- S02\ Me-SO nBuOH 21 15.The
2- n- but ylwb-2bigtsgeset hyl sul f onam do) - 3- (4- et hoxy benzoyP}:T/HIBnmmwsan of

formula VII M- SO2 \NO Me-S02----- I 1 R ,  nBuOwe 5VII 10

15.  The 2-n-butyl-5-bis-(methylsulfonamido)-3-(4-methoxy-benzoyl)-

benzofuran of formula VII

Me— SO

Me—SO O O
OMe

5 VII

10



