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(54) Title: PROCESS FOR PREPARATION OF DRONEDARONE BY MESYLATION

CH,SO,-NH

‘nA

(57) Abstract: The invention relates to a novel
process for preparation of N-[2-n-butyl-3-[4-[3-
(di-n- butylamino)-propoxy]-benzoyl]-benzofur-
an+5-ylJmethanesulfonamide (I) and pharma-
ceutical acceptable salts thereof, where a salt of
(5-amino-2-butyl-1- berizofuran-3-yl){4-[3-(di-n-
butylamino)propoxy|phenyl} methanone of for-
mula (II) - where A is a mono- or dibasic acid
forming an acid addition salt with the compound
of formula (I), n is 1 if' A is dibasic acid and n is
1 or 2 if A is a monobasic acid - is reacted with a
mesylating reagent in a heterogen reaction, if de-
sired, in the presence of a phase transfer catalyst.
The invention also relates to the novel salts of
compound of formula (II), for the preparation
thereof and their use in the preparation of
dronedarone.
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. Process for prepardtion of dronedarone by mesylation

5 " FIELD OF THE INVENTION
This inventi‘on relates to a novel procesé for the preparation of dfonedarone ahd
phaxmaéeutically acceptable salts thereof, to novel intermediary compounds used in this pfocess
and their preparation. | | o |
TECHNICAL BACKGROUND '

10 | Dronedarone is a known drug for the treatment of arrhythmia and has the chemical name
of N-[2-n¥butyl-3-[4-[3-(di-nfbutylamino)propoxy]benzoyl]benzofuraﬁ-S -yl)methanesulfon-
amide [see élso formula (I) below]. There are some known processes for the preparétion of
dronedarone as fo'llbwé: | ‘ '

In EP 0471609 the following scheme is-disclosed for the preparation .of | dronedarone

’ 15 '.|Process Al

Anizyl-chloride  O,N. e , “O—CH,

\__ Fe(lil)chloride -

H,, PtO,
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The above mentioned patent description discloses some new intermediary compounds,

O

too.
, In WO 02/48078 the following scheme is disclosed for the preparation of dronedarone |
- [Process B]: '

/nButyl Fe(lilchloride
™~

nButyl
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O—(CH,),—N ~ :
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The novelty of the process is based on the adaptation of the Friedel-Crafts reactron in the
ﬁrst step. The process and the intermediary compounds used for the preparatlon of the |
benzoylchloride compound of the first step are also disclosed in this document. The fur’ther steps
of the process are identical with the final steps of the synthetic.route disclosed in EP 0471609
[Process:A], but in the claims the whole synthetic route is claimed, upvto dronedarone.

 In WO 02/48132 (Sanofi) the following reaction route is disclosed [Process Cl. This

“method is the so called superconvergent route. In the first step of it 5-amino'-Q-butyl-benzofuran

HZN'
_ nBu
N - OV‘

is mesylated and the obtained 2- butyl 5-methanesulfonam1do benzofuran (1n HCI salt

form) is further reacted in the next step as follows: . | S
© MeSONH " .o ‘ " nButyl
o | . 4 >—©‘O__"(CH2,)3_N\ '
‘ O_/_'\'_'\ 10 . o nButyl

In this process the order of reaction steps are ’altered,_the reduction and the

'm‘ethansulfonylation steps are performed at the beginning of the procedure. Besides the reaction

'route for preparatlon of dronedarone, the starting. materlal 2-butyl- 5-methansulfonam1do-

benzofuran and its preparatron is also clalmed _
From among the mentioned procedures the first one [Process A] is the so called linear

synthesis. In this way of prOcedure' the different parts of the dronedarone are stepwise built up

~ on the starting compound This method is the least economlcal because the step by step building

of the chemical groups is performed where more and- more compllcated and expensive molecules

are applied which rises the costs of preparation. Furthermore, it comprises complicated and

dangerous reaction step because aluminium chloride is used in the cleaving reaction of the

: methoxy group Wthh makes the industrial feasibility more compllcated

In WO 02/48078 (Process B) a shorter synthetlc route is disclosed whrch makes this
process more economlcal but its last reaction step remained the. methansulfonylatron reaction of
the amino group. This reaction step (see the method described in example 6 of of WO 02/48078)

is complicated and glve a low yield, only 61.6%. Pure product can be obtained after pur1ﬁcatron

‘using chromatographrc column purification, which method Is necessary: ‘because of the separat1on

dlfﬁcultres of the bis-methanesulfonylated product.



10

15

.20

25

30

WO 2012/131408 o PCT/HU2012/000019
| 4
The process disclosed in WO 02/48132 (process C) is simpler and more economical taken
into cbnsideration the number of the reaction steps. Unfortunately, in the lasf reaction step rather
impure dronedarone.HCI (hydrochloride) is formed which is fh_e obvious consequence of the
presencé of dibutylamino group in the Friedel-Crafts reaction. According to Examples 3 and 4,
the crude dronedarone hydrochloride is prepared with a yield of 90 % which is‘further pliriﬁed
and finally the crude dronedarone base is produced with a yield of 86 %. This base is reacted

with hydrogen chloride gas dissolved in isopropanol which results in puré dronedarone

“hydrochloride salt. No yield is given for this reaction step. Accordihg to example 5 crude

dronedarone hydrochloride salt is prepared with a yield of 90%, which is washed with water and
reacted with hydrogen chloride gas dissolved in isopropanol, resulting dronedarone
hydroéhloride salt again. The quality of this product is not known. However,‘ neither the
cbmponents used in the F riedel-Crafts reaction nor the resulted products and by-products are
soluble in water, the washmg step with water cannot result any purification apart from the
removal of i inorganic salts.

There is another drawback of this process, namely, a dimesylated side-pro,ductlis. formed

_ in the mesylation reaction of the 5-amino-2-butyl-benzofuran. The purification is carried out by

crystalhzatlon which has a yield of 78. 5%. ,

It is known from example 3 of EP 0 471 609 (Process A) that the methanesulfonylatlon
reaction of amino group in preparation of dronedarone is performed in dichloromethane solvent
in presence of triethylamine as acid binding agent and using methanesulfonyl chloride as
methanesulfonylating reagent. The reaction is performed af room temperature, probably, since
the applied temperature is not given. The reaction time is 20 hours. The yield of .crude
dronedarone is 100% but pure dronedarone can be prepared from the crude material only with a
yield of 61.6%. In another example the purification of crude dronedarone is made by hexane.
The yield of this purification step is 56.5%. The purity of the .obtained pure dronedarone is
96.1% (HPLC)

In example 35 of EP 0 471 609 (Process A) the methanesulfonylatlon reaction of 2-n-
butyl -5-amino-benzofurane is disclosed. The solvent is carbon tetrachloride and trietylamine is
applied as base and methanesulfonyl chloride is used as methanesulfonylating reagent in an
amount of 3 equivalents. After 6 hours reaction time the 2-(bis-methanesulfonamido)-2-n-butyl-
benzofurane [3] is separated. ,

It is quite obvious from these two experiments that the selective mono-
methanesulfonylation of the amino group is difficult and, according to example 3 mentioned

before, beside the unreacted amino compound bis-methanesulfonylated compound (2) is also
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present. This is the reason of the mod‘erate yield of the purification of crude dronedarone and of
the relatively low purity level of 96. 1% (HPLC) (which disables the direct use of the obtained.
material for pharmaceutlcal purpose) v . .

- It is an object of present invention to provide a novel pfocess for tlrle' preparation of
5 dronedarone of .formula (), starting with known and commerc‘ially ‘availa'b‘le materials, applying
“simple and environmentally compatible reagents and solvents to afford high oviera_ll yields and

| good purity of the product.
SUMMARY OF THE INVENTION

10 The main aspect of the invention is a novel process for preparation of N-[2- -n-butyl- 3 [4- ,

[3- (d1 n—butylamlno) propoxy|- benzoyl] benzofuran-5-yl]methanesulfonamide (dronedarone) @

~ CH,SO,-NH

ty
15 |
and pharmaceutlcal acceptable salts thereof in which a salt of (5-amino-2- butyl 1-
benzofuran 3.y {4-[3-(di- n-butylammo)propoxy]phenyl}methanone of formula (II)
nA
20 (1) -

7

where

- Aisamono- or d1ba51c a01d forming an ac1d addition salt with the compound of formula
(II) and
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nis 1 if A is dibasic acid, and

nislor2ifAisa monobasrc acid, _ .

is reacted with a mesylatmg reagent ina hetero gen, reaction, if des1red in the presence of
a phase transfer catalyst. ‘ ' o ) -

The obtained salt is separated, if desired, the free base form is del1bareted from it and if

" desired, the obtamed free compound is transformed into another salt.

The applicable acid for the preparation of pharmaceutlcally acceptable salts can be any

1norgan1c or organic acid which forms an acid addition salt with the compound of general

formula (D). Exemplary a01ds which can form an acid addition salt are as follows: acetic acid,

adipic acid, alginic acid, ascorbic acid, aspartic acid, benz010 acid, benzenesulfomc acid,
methansulfonic acid, ethansulfonic acid, bor1c acid, butyric acid, citric acid, fumaric ac1d
hydrogen chlorlde hydrogen bromide, hydrogen iodide, 2- hydroxyethanesulfomc acid, male1c
acid, - nltI’lC at:1d sahcyhc acid, tartaric acid, sulfurlc a01d (forming sulfate or bisulfate anion),
sulfonic ac1d (such as those mentloned herem) succinic acid, toluenesulfonlc acid and the like.
The hydrogen halogenlde salts are typrcal espec1ally the hydrogen chloride salt.

Here it is mentloned that on the amide part of the mesylate group of the compound of

, general formula (I) (see the “left side” of the molecules) a salt formatlon can be carried out, by a

strong base, e.g. an alkaline hydroXide' typ'ically by-sodium hydroxide. However, these salts

“have less pract1cal 1mportance but they are W1th1n the scope of salts which can be prepared by
the cla1med process i.e. the'phrase “salts” embraces both the ac1d add1t1on salts-and the salts

~ formed by bases (basic. salts).

Another aspect of the invention relates to the novel intermediary salts of (5-amino-2-

butyl; 1-benzofuran-3-yl){4-[3-(di-n-butylamino)propoxy]-phenyl } methanone of forrnula_ (I1)

“nA

an
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where
A is a mono- or dibasic acid formmg an ac1d addmon salt with the compound of formula
(II) and
nis I'if A is dibasic acid, and
5 - ~nislor2ifAis a monobasié acid,
| with the proviso that A is dlfferent from oxallc acid.

A further aspect is a process for preparation of novel salts of compound of formula ¢1))

‘nA

an
10 _ where _
A is a mono- or dibasic acid fofming an acid addition salt with the compound of formula
(1), and '
nis 1 if A is dibasic acid, and
nislor2ifAisa monobas1c acxd '
15 with the proviso that A is dlfferent from oxahc acid,

in whlch‘the nitro group of compound of formula (III)

(Im |

o . is hydrogenated in a solvent in the presence of acid A. .

20 ' A further aspect is the use of a salt of (5-amino-2-butyl-1 benzofuran 3- yl){4 [3-(di-n-
‘ ‘butylamino)propoxy]- phenyl}methanone of formula (II)
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‘nA

a
where -

A is a mono- or dibasic acid forming an acid addition salt with the compound of formula -

(II) and v ,
nis 1 if A is dibasic a01d and

n 1s 1 or 2 ifAisa monobasm a01d .

for the preparatlon of N-[2- n-butyl -3- [4 -[3-(di-n- butylamlno) propoxy] benzoyl]

benzofuran- 5-yl]methanesulf0nam1de @

CH,SO;-NH

10
| | @
“and phayméCeutical acceptable salts thereof. In this use the said compound of formula (II)
is mesylafed by reacting it with a mesylating reagent-in a heterogen reaction, if desired, in the -
presence of a phase transfer catalyst. | | |
15

DETAILED DESCRIPTION OF THE INVENTION N
The present invention brovides a new method to pérfo_rfh the mesylation reaction starting
fror_ri the above new salts of compound of formula (II). This method is simple; and practical; there
is ﬁQ need to use different amines for'b,indin'g- thé acids produced in the ﬁlesylation reaction;
20 moreover, using the new éalts of compound of formula (II) négligabie bis¥mesylated ﬁroduct
(<0.1%) is formed which makes unnecessary thé mgteria_l consuming purification for the removaI |
. of bis—rr‘le'syl'ated‘ product. The -above salts of gompound' of formula (I) -can be prepared ina

simply way by mixing the base of formula (II) with one or two equivalents of desired acid.
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iThe starting amine base of formula (I) is known from EP 0471609, The oxalate salt of

compounds_of formula (II) is also known from the Example 2"on EP 0471609‘ which' can be

applied for the purification of A compounds of formula (I). Other salts are riot known from the

prior art. However, moderate yields and purity can be achieved by the use of the oxalate salt in

- the invented process (i.e. itis not an advantageous embodiment).

Without binding ourselves to the following theory, we suppose that the h_eterogeneous

| character of the reaction. plays an important role in the selectivity of the mesylation reaction

(selectivity for the preparation of mono-mesylated product). In this process the salt form of the

compound of formula (1I) is not soluble in the applied inert solvent (which can be a solvent'

‘mixture, too), but the base form and the dissociated acid (acid A) is soluble in the applied solvent

(where the mesylatmg .compound is also solved) We suppose that after the. formation of the

" mono- mesylated compound ' a salt format1on takes place at the di-N- alkylated amino group (see

the “right side” of the molecule) and the formed salt leaves the inert solvent, and it hinders the

| ~ formation of the di- mesylated product This theory glves an explanation for the found surprising

seleetwity for the mono- mesylation _ '

The phrases “insoluble” or “does not solve” have the generalli meaning applied in the
field of chemistry, 1.e. refers to a yery poor solubility (less than 0.1 o'r 0.01 % or 0.001 by weight
solution can be made from the substance) since a minimal solubility obviously cannot be

excluded theoretically. The phrases “soluble” ‘and “can be solved” refers to a much better

solubility (more than 0.1, e.g. more than 1 % by weight solution can be made from the

substance). . . R |

‘The appllcable acid can be any inorganic or orgamc ac1d which forms an ac1d addition
salt w1th the compound of general formula (II). Exemplary meanings of acid A are as foll.ows: -
acetic acid, adipic acid, alginic acid, ascorbic acid, aspartic acid, benzoic acid, benzenesulfonic
acid, methainstilfonic acid, ethansulfoni‘c' acid, boric acid, butyric acid,‘citric acid,-etharresulfonic
acid, fumaric acid, hydrogen»chloride,/h_ydrogen. bromide, hydrogen iodide, 2-

hydroxyethanesulfonic acid, maleic acid, methanesulfonic acid, nitric acid, salicylic acid, tartaric

. acid, sulfuric acid (formi'ng sulfate or bisulfate anion), sulfonic acid (such as those mentioned

herein), succinic acid, toluenesulfonic acid and the like. The hydrogen halogenide salts are

typical, especially the hydrogen chloride salt. Moreover, methanesulfonic acid and p-

toluenesulfonic acid salts are also practlcal

The reaction is carried out typically at temperature of 50-140°C, e.g. 65 to 100 °C

typically under atmospheric pressure.

J
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The heterogeneous character of the reaction can be ensured by the proper selection of the

solvent applied. in the reaction. Such solvent should be applied in which the salt of (5-amino-2-

butyl'-1-henzofuran—3-yl){4-[3-(di-n—butylamino)‘propoxy]phenyl} methanone of formula (II) is
not soluble but the base form of it and the acid A are soluble. Otherw1se the solvent should be -
inert, i.e. it must not react with any reagernt apphed in the process. v ’

In one embodlment the solvent is selected from the group of aromatiocornpounds
halogenated aromatic compounds, halogenated alkenes or cycloalkanes ethers and ketones and
any mixtures thereof. Tlplcally the solvent is selected from the group of toluene, xylene,
chlorobenzene, anisole, dlchloroethane heptane 2-methyl cyclohexane d1butylether
methylethyl ketone and any mixtures thereof ‘ |

In the process a mesylating reagent should be applied. It can be any reagent which can be
used for 1nsert1ng a CH3SO,- group into the free amino group of compound of general formula
(IT) [see the “left side” of general formula (ID]. It is advantageous to use methanesulfonic . -
anhydride or methanesulfonyl'halogenide, e.g. methanesulfonyl chloride. '

With respect to the heterogeneous character of the invented process, it is advantageous to

apply a phase transfer catalys_t. This phrase is obvious for a skilled person and embraoes such

 substances which enables the dissolution of the base 'form comp’ound of formula (II) into the.

- applied inert solvent. The phase transfer catalyst i is typically a quaternary ammonium salt, e.g."

quaternary ammonium chlorrde

The salts of compound of formula (II) can be prepared by known prooedures Typically_ g

the (5-amino-2- butyl-1-benzofuran-3-y1) {4-[3- (d1butylam1no)propoxy]phenyl}—methanon of

formula (D) i is reacted with 1 or 2 ‘equivalents of acid A (which is typrcally hydrogen chlorlde
hydrogen bromide, methanesulfonrc acid, p- -toluenesulfonic acrd e.g. hydrogen chlorrde) The

reactlon is carried out in a usual inert solvent (or solvent mlxture) and the obtalned salt is

_ separated (1f desired, it can be further purified by known purlﬁcatron methods)

In another embodiment of the 1nvent10n the salts of compound of formula (II) can be

. prepared by reducing (hydrogenating) the nitro group of compound of formula (III)

(11
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in presence of 1or2 equlvalents of acid A (see above). The obtained product can be used ‘

in the mesylation step w1thout further punﬁcatlon

The above reduction is a hydrogenation process Wthh is carrled out in a solvent usually |

.apphed in hydrogenatlon methods (typically C,.4 alcohols (e.g. methanol and ethanol), ethyl

acetate, cyclohexane) in presence of usual catalyst generally used for hydrogenauon (e.g.Pdor -

. Pt catalyst, especially for hydrogenation of a nitro group, e.g. Pd/C).

Accordingly, the dronedarone (I) and pharmaceutical a‘cceptable salts thereof can be
prepared by a process‘ whetein the compound of formula (III) is hydrogenated in a solvent (or . |
solvent mixture) in the presence of an acid A (see above, which istypically hydrochloric acid, |
hydrobromic acid or methanesulfonic acid), and after eompletion of the reacti_on the catalyst is

filtered out, the solvent is removed ahdthe residual salt of formula (II) is reacted in another

-solvent with a-mesylating reagent (as it is discussed above), the obtained salt of dronedarone of

‘ formula(I) is separated and, if des1red the base form of dronedarone of formula(I) is deliberated

and, 1f desired, another salt thereof 1s formed.

Examples
Examplel ,_

N-[2-n- butyl 3- [4 [3 (d1-n-buty1amlno)propoxy]benzoyl]benzoﬁlran-S yl]methanesulfon—

1 g of (S-amino;Q;butyl)-l-benzofuran-3-yl)[4;[3v'-(di-n-butylamino)propoxy]-phenyI]L
methanone dihydrochloride salt and 0,12 g of tetrabutylafnmohium chloride is added to 10 ml of
toluene. It is heated under stirring to 80-90°C and at this temperature 0. 41 g of methanesulfonyI»
chloride is added in 30 minutes. The mixture is stirred at 80- 90 °C for 5 hours. The mixture is
cooled to room temperature and 10 ml of ethyl acetate and 10 ml of water are added The organic

layer is separated and the aqueous layer is extracted with 5 ml of ethyl acetate The combmed

'orgamc layers are dried on Na;SOy and evaporated.

Yield: 1.07 g (9.5 %). S |

This product is purified by forming its oxalate salt as follows to the residue 4 ml of
methylethyl ketone is added and the mixture heated to 70 °C . To this solution 0.22 g of oxalic
acid dissolved in 2.5 ml of methylethyl ketone is added at 70°C. After cooling to 20 °C in 6
hours the mixture is stirred at 10 °C for 1 hour and ﬁltered. To the obtained oxalate salt 3.5 ml of

water and 5 ml of dichloromethane and 0.59 g of potassium carbonate are added. After stirring
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for 30 minutes the separated potassium oxalate is filtered and washed with 3 ml of

. dichloromethane and the solvent is evaporated.

‘Mass of purified product 0.98 g (92 %) |

" Purity of the obtained title product: 99.8 % (HPLC). v , .

HNMR (DMSO): 0. 8-0. 9ppm (m,9H); 1.2-1.5pp (m, 10H); 1 .67ppm (5°,2H); 1 87ppm
(5’,2H), 2.38ppm (t, J=7.2Hz, 4H), 2.57ppm (m,2H); 2.81ppm (t, J=7.5Hz, 2H); 2.91ppm (s,

3H); 4.15ppm (¢, J=6.2Hz, 2H); 7.09ppm (d, J=8.8Hz, 2H); 7.24ppm (dd, J=8.9, 2.2Hz, 1H);

7.34ppm (d, J=2.1Hz; 1H); 7.65ppm (d, J=8.8Hz, 1H); 7.81ppm (d, J=8.8Hz, 2H)

' E'xample 2 _
The process according to example 1 is performed w1th the dlfference that chlorobenzene
is used 1nstead of toluene. |

Yreld of the product after purlﬁeatlon through its oxalate salt accordmg to example 1:

© 94.6%. Purity (HPLC): 99.7 %. -

Example 3

The process according to example l'is performed w1th the difference that 0 04 gof

tetramethy] ammonium chlorlde is used instead of tetrabutyl ammonium chloride.

Yield of the product after purification through its oxalate.salt according to example 1:
95.1 %. Purity (HPLC): 99.6 %. | '

Example 4 _
N-[2-n- -butyl- 3. [4 [3- (d1-n—butylammo)propoxy]benzoyl]benzofuran S-yl]methanesulfon-

09 g .of | (5-amino-2-buty1)-1-benZofuran-3-y1)[4-[3'-(di-n-hutylamino)propoxy]-

phenyljmethanone is dissolved in 10 ml of dichloromethane. 0.37 g of methanesulfonic aeid is

‘added in 5 minutes and the, mixture is stirred for 5 minutes. The solvent is evaporated. To the

residual salt mixed w1th 10 ml of heptane and 0.11 g of tr1ethylbenzy1 ammomum chloride is
added and the mixture is heated to 80-90 °C. At thls temperature 0.62 g of methansulfonic
anhydride is added in 5 minutes and the mixture is stirred at this temperature for add1t10nal 5
hours. After cooling to- room temperature, 15 ml of ethyl acetate and 1 ml of sodium

hydrocarbonate (5%) is added. The organic'layer is washed with 5 ml of water and evaporated.
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Yield: 0.98 g (94.8 %) This product is Ipuriﬁed ,through its oxalate salt according to

. example 1 (yield: 90.6%). Purity of the obtained title product (HPLC)‘: 99.8 %.

Example 5

\ [2—n -butyl-3- [4 [3-(di-n- butylammo)propoxy]benzoyl]benzoﬁlran -5- yl]methanesulfon-
amide (I) | ; :

48 g | of” (5-amino-2-butyl)-1-benzofuran-3-yl)[4-[3?(di-n-butylamino)propoxy]-

phenyl]methanOne is dissolved in 15 ml of abs. ethanol and 0.9 ml of hydrochloric acid of 37%

- is added in 10 minutes. The solution is stu’red at 50 °C for 30 minutes and completely evaporated

in reduced pressure. The residual materlal 5.1 g (99 %) (5-amino-2-butyl)- 1 -benzofuran-3-yl)[4-
[3 (di-n-butylamino)propoxy]phenyl]- methanone monohydrochloride salt .
' To this salt 0.5 g of tetrabutylammomum chloride and 50 ml of toluene are added and

heated to 80-90 °C. At this temperature 1.9 g of methanesulfonyl chloride is added in 30 rmnutes.

“This mixture is strrred at 80 90 °C for 5 hours and cooled to room temperature 50 ml of

.ethylacetate and 50 ml of water are ‘added and the phases are separated The aqueous layer is

washed with 25 ml of ethyl acetate. The combined organic layer is dried with Na2$O4 and
evaporated '

Yield: 5.4 g (99 %) ThlS product is purified through its oxalate salt accordmg to example

1 (yreld 87 %). Purity of the obtained title product (HPLC) 99.7%.
20

The product is 1dentlcal with the compound prepared in Example 1.

Example 6
(5 -amino- 2 butyl l-benzofuran 3- yl)[4 -[3- (d1 n-butylammo)propoxy]phenyl] methanone

dlhydrochlorrde In

~ " 7 48 g of (S-amino-Z-butyl)-1-benzofuran-3-yl)[4-[’3;(di-n-butylamino)propoxy]-
phenyl]methanone is dissolved in 15 ml of abs. ethanol and 1.8 ml of hydrochloric acid of 37%

is added in 10 mmutes The solutlon is stirred at 50 °C for 30 mmutes and completely evaporated ‘

in reduced pressure ‘The residual foam solidified cool.

Mp.: 81.5-82.1°C -

Yield: 5.5 g (99%). Purlty (HPLC): 99.8 %. .

IHNMR (DMSO): 7.8ppm (d, J=8.7Hz, 2H); 7.78ppm (d, ]=8,93Hz, 1H); 747ppm (d
J=_2.29Hz, 1H); 7.36ppm (dd, J=8.81 2.17Hz, 1H); 7.11ppm (d, J=8.93Hz, 2H); 4.21ppm (t,

J=6.07Hz, 2H); 3.17-3.25ppm (m, 2H); 3.01-3.09ppm (m, 4H); 2.80ppm (t, J=7.75Hz, 2H);
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2. 17 2. 25ppm (m, 2H) 1 62 I 7lppm (m 6H); 1. 33ppm (sxt J=7.42Hz, 4H) 1.22ppm (sxt

J=7.42Hz, 2H), 0.91ppm (t, J=7.32Hz, 6H); 0.79ppm (t, J=7.44Hz, 3H) _
Molecular mass: [M+2_H]?+measured = 240.1657 Da; [M+2H]2+calc— 240.1676 Da.

EXam‘ple'7

(5 -amino-2-butyl)-1 benzofuran-3 yD[4- [3 (d1 n—butylammo)propoxy]phenyl]
methanone d1hydrochlor1de (1) :

5.08 g ' of  (2-n-butyl-5-nitro-1 benzofuran-3 yl)[4 (d1 -n- butylamlno)propoxy]
phenyl]methanone (ITD) is dissolved in 50 ml of ethanol and 0.3 g of Pd/C (10 %) rs added.
Under stirrlng 1.8 ml of hydrochlorid acid ( 37%) isadded to the mixture and‘heated to 50 °C
and is set under H, pressure of 10 bar. After 4 hours reaction time the mixture is cooled down to
room temperature the catalyst is ﬁltered and the solvent 1s evaporated under reduced pressure.

Yield: 5.5 g (99 %). Purity of product (HPLC) 97. 6 %. ‘

The product is 1dentrcal with compound prepared in Example 6

~ Example 8
- N-[2-n-butyl-3-[4-[3 (d1 n-butylammo)propoxy]benzoyl]benzofuran S-yl]methanesulfon-

5.08 g -~ of . (2-n—butyl 5-nitro-1 benzofuran 3- yl)[4 (di-n- butylamlno)propoxy]

/

, phenyl]methanone (III) is drssolved in 50 ml of ethanol and 0.3 g of Pd/C (10 %)- and 1.8 ml of

hydrochlorid acid (37 %) are added Under stirring the mixture is heated to 50 °C and is set’

~ under H, pressure of lO bar.. After 4 hour react1on time at 50 °C the mixture is cooled down to
" room temperature, the catalyst is ﬁltered and the_ solvent is evaporated under reduced pressure.

. To the residual salt 50 m! of toluene and 4.8 g of tetramethylammonium chloride are added and

the mixture is heated to 80-90 °C. At\this temperature 2.25 g of methansulfonyl chlorlde is'added

in 30 minutes and the mixture is stirred at this temperature for 6 hours. After cooling down to

~25°C 60 ml of 1sopropyl acetate and 25 ml of aq. sodrum hydrocarbonate of 5 % are ‘added and

 stirred for 10 minutes. The phases are separated The organrc layer is washed with 10 ml of water.

After drymg on Na,SOy4 the solvent is evaporated _ A
, . Yield: 5.5 g (99.1 %) The product is purlﬁed by its oxalate salt accordmg to example l
(vield: 94 %). Purity of the obtained title product: 99.7 % (HPLC)

The product.is identical with compound prepared in example 1.
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.Claims

L. Process for preparation of N-[2-n-buty1 -3- -(4- -[3-(di-n- butylammo) propoxy|- benzoyl] |

benzofuran-5- yl]methanesulfonamrde (I)

CH,SO,-NH

)
and pharmaceutlcal acceptable salts thereof characterlzed in that a salt of (5- amlno -2- butyl 1-

benzofuran 3-yD{4-[3- (d1 n—butylamlno)propoxy]phenyl}methanone of formula (II) .

nA '

an

where ‘ \

Aisa mono- or dibasic acid forming an acid addition salt with the compound of formula
(IN), and - " o |

nis 1if A is dibasic acid, and -

nisl or 2 if A is a monobasic acid,

- Is reacted with a mesylating reagent in a heterogen reaction, if desired, in the presence of

- a phase transfer catalyst.

2. Process according to clalm 1, characterized in that the acid A is selected from the
group of hydrogen chloride, hydrogen bromide, methanesulfomc amd p-toluenesulfomc acid. and
sulphuric acid. , _ _
3. Process according to claim 2 characterized in that a svolvent is applied in which the salt
of (5-amino-2-butyl-1 -benzofuran—3-,yl){4-[3-(di-n—butylamino)propoxx]phenyl}-methanone of

formula (I) is not soluble and the base form of it and acid A are soluble.
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4. Process according to elaim"?’ characteriied in that the solvent is selected from the
group of aromatic compounds halogenated aromatic compounds, halogenated alkenes or
cycloalkanes, ethers and ketones and any mixtures thereof
5. Process accordmg to claim 4, characterized i in that solvent is selected from the group of
5 toluene Xylene, chlorobenzene anisole, dichloroethane, heptane 2-methyl cyclohexane
dibutylether, methylethyl ketone and any mixtures thereof.
6. Process accordlng to any of claims 1 to 5, characterlzed in that the mesylating agent is
methanesulfonic anhydrrde or methanesulfonyl halogemde - _
7. Process according to any of claims 1 to 6, characterized in that the reaction is carried
10  outinthe presence of a phase transfer catalyst
| , 8. A salt of (5-am1no -2-butyl-1 benzofuran 3-yl){4- [3 (d1 -n- butylammo)propoxy]
phenyl}methanone of formula (II)

nA

a
15 - where ‘ |
A is a mono- or dibasic acid forming an acid addition salt with the compound of formula
(11) and N |
nislifAis d1bas1c acid,’and .
“nislor2if A is a monobasic acid,
20  with the proviso that A is different from oxalic acid.
- 9. A salt according to claim 8, wherein A isv selected from the group of hydrogen chloride, |
hydrogen bromide, methanesulfonic acid, p-toluenesulfonic acid and sulphuric ac1d
10. A salt according to claim 8, wherem A is hydrogen chloride and nis 2.

“11. Process for preparation of the salt of compound of formula (II)
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nA

an .
where
Aisa mono- or dibasic acid forming an acid addition salt with the compound of formula
s (I1), and a
nis Lif A is dlba51c acid, and
- nis 1 or2ifAi is a monobasic acid,
_ w1th the prov1so that Ais dlfferent from oxalic a01d

: characterlzed in that the nitro group of compound of formula (III) ,

10

(11D

is hydrogenated ina solvent in the presence of acid A.
12. The process accordlng to claim.11, characterized in that theacid A is selected from the
group of hydrogen chlorlde, hydrogen bromide, methanesulfonic acid, p-toluenesulfonlc acld and
15 sulphuric acid. ' |
13. The process accordmg to claim 11 or 12, characterized in that the hydrogenatlon
process is carried out in a solvent in the presence of Pd or Pt catalyst.
14. The process accordlng to claim 13, characterized in that the solvent is selected from
the group of C;.4 alcohols, ethyl acetate and cyclohexane.
20 _ ~15. Use of a salt of (5-am1no-2-buty1-1 -benzofuran—3—yl){ 4-[3-(di-n-
’ ‘butylarntno)propoxy]-phenyl }'methanone of formula (II) |
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. g .

‘nA

an
where | _
A is.a mono- or dibasic acnd formmg an acid addmon salt Wlth the compound of formula
5, and
nis1ifAis dibasic acid, and
nis 1 or 2 if A is a monobasic acid, o k
for the. preparation of N-[2 -n-butyl-3- [4 (3- (dl-n butylamlno) -propoxy] benzoyl]

* benzofuran-5- yl]methanesulfonamlde (I)

10

@

and pharmaceutical acceptable salts thereof. -
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