WO 2012/ 131410PCT/ HU2012/ 000021 Reductive am nation process for
preparation of dronedarone using amne internediary conpound FlI ELD OF THE

| NVENTI ONvO 2012/13T410S i nvention rel ates to a novel processeTiU2012080021
preparation of dronedarone and pharmaceutically acceptable salts thereof,
to novel intermediary conpounds used in this process and their preparation.
TECHNI CAL BACKGReddidlvé Qbrinagsinp covess for prépuration ofi grémedardire dsigphmined  of
arrhythm a and has the chemcal nane O, N [2-n-butyl-3- [4-{3

- (di - n- but yl ani no) propoxy] benzo IBtermgdiarncempawnd - y| | net hanesul f onami de
[see also fornula (1) below]. There are sone known processes for the
preparation of dronedarone as foll ows: In EP 0471609 t he

fol3 owi ng sElEAROFSIHE SSVENIAOMNor t he preparati on of dronedarone 15[ Process
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‘pher}rmaceutically acceptable salts thereof, to novel intermediary compounds used in this process
and their preparation.
"~ TECHNICAL BACKGROUND
10 Dronedarone isv a kriov_vn drug for the treatment of arrhythmia and has the chemical name
| 6f N-[2-n-butyl-3-[4-[3-(di-n—butylamino)propbxy]bénzoyl]benzofuran-S-yl]methanesulfon—
’ amidé [see also formula (I) below]. There are some known processes for the preparation of
. dronedarone as follows: | ‘ |
In EP 0471609 the folfowing scheme is disclosed for the preparation of dronedarone

15 [Process A]
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The above nentioned patent description discloses sone new internediary
conpounds, too. 5In WO 02/48078 the foll owi ng schene is disclosed for the
pr epar at iwo 20f2/Biaanedar one [ Process B]: WO 2012/ 131410PCT/Hida21i@6@00021
The novelty of the process is based on%t'he adaptation of the Friedel-Crafts
reaction in the first step. The process and the internediary conpounds used
for the preparation of the benzoyl chloride conpound of the first step are
al so disclosed in this ddcungm=\ The furt her }BBBtybf the process are -

i denti cal V\ch the fi nal 5 (0 cb}e—mt)heINc route di sclosed in EP

0471609 [ Pr o%e\ AN —L in t cl ains tHe V\,ho\ehsm,m n
clainmed, up to darkne , In WO 02/ 48132 (Saﬁrz% ' ﬁe{ ﬁU" %t|°?10vm ng

reaction route NS SWW{:CGSS C]. This method is the so called
‘'superconvergent route” Int first step of it 5-am.no-2-butyl-benzofuran 0
10i s mesyl ated and the obtained 2-butyl-5-met hanesul f onani do-benzofuran i.n-
HCl salt formis further reacted in the next step as follows:

MeS02NHOznBut yl Cl nBut yl hi s process the or of reaction steps
are altered, the reductian and\the ne hansulfo | ationsteps are perforned
at the begi Ghi; 189, NH. 1 hs Begi &5t ea@t\u\on t)%ISr oute for

preparation of droned t1 ng materl al - Bu
2- buty1- 5- et hansul f d

The above mentioned patent description discloses some new intermediary compounds,

too.

5 In WO 02/48078 the followmg scheme is disclosed for the preparation of dronedarone
[Process B] ’
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- wat er 10and react ed

benzofuran and its preparation is al so clained. From anong t he

ment i oned procedures the first one [Process A] is the so called |inear
-synt hesi swol21dBBigsoway of procedure the different partspef/durersvoosedar one
are stepwise built up on the starting’ ﬁonpound. This method is the | east
econom cal because the step by step building 20 of the chemi cal groups is
performed where nore and nore conplicated and expensive nol ecul es are
applied which rises the costs of preparation. Furthernore, it conpri ses:
‘conpl.i cat edpang, t 1R.chl used
in the cl eg¥/| ng Vrggggfl{ oﬁoéegéhe met tﬁ@a@&%ﬁ%ﬂ&}f?ﬂgﬁﬂ%ﬁ?t ergfrldrg Els}{tl?lll al
feasi bfidst styp. Aihepra@spandcae aﬂenﬂedlam@ﬁp@sl&ﬂi&se(d?roodres;ﬁelﬁ)atmnsdfohe er

synthetic rotels di scl.ose i ch makes this ess o nonj cal ,
but i tRenFade Lip@%f‘c‘fqrwp@fieg theehiral SerAre Riso ﬁﬁic ﬁi CHPeBh tfﬁeglet%eaﬁteefr t he
amsno grQu oca-ss'are {RAGL W‘thsth@ﬂneﬁ%%gs bPéhe htlhggc Hﬁ%&&k&ﬁ&dhﬂ EPRTRES © of

of WO 02/48078) 1s conplicated |vea ow yi el d, y 61.6% Pure
pr oduciiProess Ag babinghe eldiras the wholk syithesit iroute isélaigredhuptredrogedapdiiec col u m-

purificati od essa ecause .of. the ar at
BT cor't1 08w A R SRR et TP D it DS PRReR &P s
2012/ 13dhd QRGRE W@'Ql’ea/ s80Q8A W efent route. TR heMrOCLSSofdt 5ahRSR-Hul 1 \Weh AAUARL32
- (process O is si rrp er and nore econonical taken into consideration the
number of tHgNreaeti o teps. Unfortunately, in the |ast reaction step
rather inpure difp dar ong. HC1 (hydrochloride salt) -is formed which is the’
.obvi ous conseque \ e PBdsence of dibutylamno group in the
Friedel -Crafts rea t|o According to Exanpl es 3 and 4, 5 the crude

Crfecr onc, INGLREHLSK) 8 3l PSS TS i e S e P i 7,

yi el d RtmPR%urtHdHsackasa thesngxegt%ggf(mom hydrogen chl ori de gas di ssolved in
i sopropanol which results in pure dronedarone hydrochlorlde salt. No yleld

was given f eSO tion step. According t rrpl e 5 crude dmfyedar one
hydr ochl ori de sal t” ired with a yisg g I‘5 vvashed ‘W th
en chl orj ssol ved PR i sbp mﬁnol

‘resul ting dronedarone yOochI i de salt again. The quality of this product’
is not known. However, neither the\conponents used in the Friedel-Crafts
reaction nor the resulted products ‘and by-products are soluble in water, '
the washin resul t ur | tio art fromthe-
renoval of qflﬁ%lr%gyﬁarlﬁe%ﬂgé\a <férofi ‘%WW W‘%Q‘i{i‘\fé (Ea and o The main :
aspectmethaksiffohylu@eH iteps dré perfdirRdes theftRpinnlify @tﬁ@pxroaéd@@ Rifsidds eeadadtione of
formul a ént)eéand phar maceutl cal Ié}paccept able salts thereof, 25is reacted in

the priey prspargtipiefl dronerarengetie startine mpterak Z/baty&éﬁp@baruﬂlfpmmupa (1)

and/ orbenzofuran and its preparatlon is also clalmed

~ From among the mentioned procedures the first one [Process A] is the S0 called linear
syhthe51s. In this way of procedure the different parts of the dronedarone‘are stepwise built up
| ~on the starting cOrnpourld. This method is the least economical because the step by step building
20 of the chemical groups is perfo.rmed where more and rrrore complicated and e'xpensive molecules
. are épplied which rises the costs of preparation. Furthermore, it comprises complic"ated and |
a dangerous reaction step.because aluminium chloride is used in the cleaving reaction of the
methoxy group which makes the industrial feasibility more complicated. ‘
In'WO 02/48078 (Process B) a shorter sYnthetic‘ route is disclo‘sed which nrakes this
, 25 ‘process more econormcal but 1ts last reactron step remamed the methansulfonylatron reaction of
the amino group. This reaction step (see the method descrlbed in example 6 of of WO 02/48078)
is comphcated and give a low yield, only 61.6%. Pure product can be obtained after purlﬁcatlon
‘using chromatographic column puriﬁcation, which method is necessary because of the separation

difficulties of the bis-methanesulfOnyIated product.



WD 2012/ 131410PCT/ HU2012/ 000021 (CH2)2-CH3 H. (I11) b) butanoic acid.

It was an aimduring the el aboration of the present invention to provide a
" novel prowexsidwvi4ibhe preparati on of dronedarone of formrolran(2b)2/@v@nt i ng
from known and conmmercially. avail able gaterials and using sinple and
environnmental |y conpatible reagents and solvents to afford high overall

yi el ds -and I V. v
- dr awbacks 6@9}%0&%%8%% %%g%hﬁgﬂ¥?%ﬁ§2(%n§oréﬁgg §%§é$ﬁgﬁﬁgggﬁhpﬂgﬁagé
dr oned@tdmmsiderahb@ tHd mamhbes b heirsactionpleps. aﬂlmnnﬁatélytmrtﬁé Ii@thy@lmoarstypcmther
but anoi ¢ aci d anong reductive conditions, qﬁ 10app

W

triac ewrm&%@pa?%we@ﬁ b@ygwhlﬁ’ﬁhdﬁéﬁﬂ@ﬁ@&rm’ﬁé %lsraé Wew cogsequepfgafitie

t
et rssence MEAA el DA B SO o RAPRLOR L f B S bhd ), 020,
enam ntae fcﬂrdembr&dsrene hyldmbldeh&ejaltaaprdperedomﬂeg yietl afhd0Yecdhicledat furtterti ary

am ne at e sane tinme. ernatlv y, the utylatlon ocedurecnbe
perforIH’EHl eg ally ety predarang b &?ﬁ)W@S ] P“&S‘d’&lﬂi weﬁ)ﬁfcﬁ%oﬂgs 5pt cal |y

I N the pLEs GAY g?\g?xfo §1?9EIHHHQ?£SC%]¥5@N£%1 isb R)pﬁﬁ(ﬁ% O SRR i %u?@&xfoﬁ&m? d N vay

- wher e conpoun ornmul a but anoi c acid are appl'ied toget her as
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON v herefore the present
|nventﬁem@Vﬁlé?faB@gam@S%ltspr ocess. for the pr epar ation of dronedarone-30 and
phar maceutical ly acceptable salts thereof. The whole process - starting
from conpounds avail abl e comercial sources - reads as follows: A) For

the pr epar s8MIMAR YAOE GHEINMENTIONT mul a (Xiv) |
The main aspect of the invention is a process for the preparation of dronedarone of

formula (I) and pharmaceutlca_lly acceptable‘ salts thereof,

’ o /nButyl |
CH,SO_NH —(CH)——N o
w2 3 nButyl,
| ~0 "nButyl
20 I o |
wherein o a . c,ompoundv of _ formula. ;- (1D

CH,SO,NH._ O—(CH,),—NH

(In)

25 ~isreacted in the presence of a reductive .dgent with

a) butyraldehyde of formula (III) and/or'



WO 2012/ 131410PCT/ HU2012/ 000021 where R is al kyl, is hydrogenated. The
reaction is carried out anmong usual hydrogenation conditions. For exanple,
the 10 hywioagemzidiion process is carried out in a sol venPCriuzhe/pnesence of
catalyst, e.g. N catalyst, typically Raney-Ni. Typically the solvent is
sel ected fromthe group of Cl 4 alcohols, ethyl acetate and cycl ohexane,
~typically the solvent is nethangl or ethanol. B) For the preparation of

- conpound of forrmula (XI11) 15 (CH2)3 H2 (XI'l11) an above conpound of
formula (XIV) is hydrolyzed. 20 (Ghdy)oGhat i on is carried out anong known
conditions, i.e. in an aqueousHsol vent with acids or bases under known
reaction cond| tions. Typically the solvent is selected fromthe group of
Cl_4 al cohol s and ketones, typically the (Hd) vent is methanol or ethanol .
Typical ly t 3)&)&%? a{s sel ected fromthe group of alkali hydroxides, e.g. it
i s sodi um hydroxi de or potassium hydroxide. 25Typically the acid is ,
sel ected friomasha amalipingfthé Blabganos of tHeQftgseAC ifi8ntiéh & provids ahr)tﬁlfrepgﬁi&ess ,

“Chl or | f%r ‘the Vr\fr)epza?al'tlzdnlg% %%gnigzogg ngltzdrr%%l)ao%j)' s7tart1ng from known and commercially
available materials and using simple and-env1ronr_nentally compatrble reagents and solvents to
afford high overall yields and good purity of the product. The present invention avoids the

‘ drawbacks of the procedures mentioned before because the formation of dronedarone in the =
, final step is- completed with butyraldehyde and/or butanoic acid among reduct1ve cond1t10ns e.g
10 . applying triacetoxyborohydride or sodium borohydrlde respectively, as reductlve agent
‘We have found surprisingly that compound of formula (IIT) can be connected to the
amino group in that way that after the reductio_n of the enamine formed a second aldehyde can be
connected and reduced to tertiary amine at the same time. | -, -
o Altematively; the butylation procedure can be performed only using butanoic acid among
15 reductive conditions t}/pically in the‘ presence of sodium borohydride ‘The reaction can be
performed in way where compound of formula (III) and butanoic acid are applled together as .
reagent ‘ | ‘
It is also surpr1s1ng that in the above reactions the di- n-butylatron of the amino group (see
the “r1ght” side of the molecule) can be carried out without derlvatrzmg the sulphonamide group
20 taking place in the molecule, too (see the “left srde” of the molecule).
| The starting mater_ials are commercially available; compound’ of formula (III) and the -
" known reductive agents (e.g. triacetoxiborohydride and sodium borohydride) can be purchased.
Further aspects of the 1nvent1on are the novel 1ntermed1ary compounds and the methods
for the preparat1on thereof (see below in the “Deta1led descrlptron of the invention” part).

25

DETAILED 'DESCRIPTION OF THE INVENTION
Therefore the present mvenuon relates to a process for the preparatron of dronedarone
30 and pharmaceutically acceptable salts thereof The whole process - stamng from compounds '
| avallable commercial sources — reads as follows: ‘ '

A) For the preparat1on of a compound of formula (XIV)



" solvent is so

where Pg is an am no protecting group, typically an A-00- group, where Ais
al kyl, al koxy, aryl or aryloxy group, e.g. it is ethoxycarbonyl, t he
above compount/Bi4thornula (XI11) is reacted Wth a car b@xyiHW@oe0ph021

hal ogeni de anong al kal i ne conditions, f.e. in the presence of one or nore
base(s). The above protection of conpound of formula (XIIl) can be carried
out in a . solvent, with 10 a carboxylic acyl hal ogenide (typically with

. de) under known reaction conditions. Typically the

et hoxycar bor
OtHEH) ouNbf water, ethyl acetate and ketones

typically the sol “1s water. TypicaIIy the base is selected from

t he group of\ | kal i hydroxides, e.g. it is sodium hydroxide or potassium
hydr oxi de. ) For the preparation of a conmpound of formula (XI) (XI)
where Pg is an am no &g ectlng group, typically an A-00- group, where Ais
al kyl, 20al koxy, aryﬂ aryl oxy group, e.g. it is ethoxycarbonyl, an
above conpoyRde Rfishipula (XI'1) is reacted with thionyl chloride in an
inert solvent, typically between 15 to 40C. Typically the inert

sol vent s aeinegsued of famulae&\gr oup of hal ogenat ed hydrocarbons, e. CH2C12.
25E) For- th6 preparation. of -compounds of formula (V) 0 OnButyI

0—(CH,)—CN
5 (CH,

AN

R.
J(XV)

Whefe R is alkyl, is hydrogenated. _
- The reaction is carried out among usual hydrogenat1on cond1t10ns For example, the
10 hydrogenatlon process is carried out in a solvent in the presence of catalyst, e.g. Ni catalyst,
S typically Raney-Ni. Typically the solvent is selected from the group of Cy4 alcohols ethyl

acetate and cyclohexane, typlcally the solvent is methanol or ethanol.

B) For the preparation of compound of formula (XIIT) -

0 ~
HO ‘ -

(XIID)

15

an above compound of formula (XIV) is hydrolyzed. .

20 The hydrolyza’uon is carrled out among known cond1t1ons iLe. in an aqueous solvent
with acids or bases under known reaction conditions. Typically the solvent is selected from the
group of C .4 alcohols and ketoﬁes typically the solvent is methanol or ethanol.

Typ1cally the base is selected from the group of alkali hydrox1des e.g. it is sod1um ‘
hydrox1de or potassium hydroxide. .
25 Typlcally the acid is selected from the group of inorganic strong acids, e.g it is hydrogen

_chloride.



WO 2012/ 131410PCT/ HU2012/ 000021 (XI) under Friedel-Crafts reaction
conditions, where Pg is am no protecting group, typically an A-00- group,
where A iwoablkyisjsial koxy, aryl or aryloxy group, e.g. i Pcraa@oimooywarbonyl .
10 The reaction is carried out hal ogegated or nitro group containing

sol vents, e.g. dichloronethane, dichlofoethane, chlorobenzene,

ni tronet hane, nitrobenzene. Catal yst also can be applied, e.g. Al1Cl3, FeCl3
, SnC14, Ti cauFordheprsanation pf camppupd of fapaadiy om t hi s conpound (V) by
renmoving Pg Q§ee‘belomb. 15Anot her -way for the preparation of conmpound (I1)
reads as follgvsz for the . preparation of conmpound of formula (VII)
(VI'l) 20 the com _ ®0T“§ﬂ§5T1Nth-PgND 2012/ 131410PCT/ HU2012/ 000021
(VI11) is regsted n acrylonitrile of formula CH2=CH CN (I X). Conpound
(M11) is known from:EP O 471 609 (Sanofi). Typically the reaction
i's carried out in a gxment (which can be e.g. a Cl4 al cohol, typically

met hanol or ethanol), and typically a strong basic catalyst is applied.
This catalyst is selected typically fromthe group of alkali al koxydes and

quat er nary SRR W IR SRl o, SRR i BB LIRS IRR! U

roxi de. - | ,
. alkoxy, aryl or aryloxy group, e.g. it is ethoxycarbonyl, ‘ ,
the above compound of formula"(X_III) is reacted with a carboxylic acyl halogenide -
among alkaline conditions, i.e. in the presence of one or more base(s). | |
| The above protection of compound of ‘for.mu’la .(XIII) can be carried out in a solvent, with - -
- 10 a carboxylic acyl halogenide (typically with ethoxycarbonyl chlpride) under known reaction
conditions. Typically the solvént is sclected from the groﬁp of water, ethyl acetate and ketones, |
- typically the solvent is water. | ' ‘ _
Typically tﬁe base isl selev‘c‘ted frOm the group of alkali h&droxides, e.g. it i.s ‘sodium

~ hydroxide or potassium hydroxide.

15 D) For the preparation of a c_oﬁlpound of formula (XTI) | |
VN o
A")>fﬂ<::>%+0—1CH2;—NH——Pg.‘
[ ﬂ (XI) . ‘ ’

where Pg is aﬁ amino protecting group, typically an A-CO- .group', vwhe’re, A is alkyl,
20 alkoxy, aryl oraryloxy group, e.g. it is ethoxycarbonyl, ' '
| .én above compound of formula (XII) is reacted with thionyl chloride in an inert sONent,
‘vtypiCally- between 15 to 40°C. | | , | ‘ _
»-jTypiéally the inert solvent is'sélected fro’ﬁr the group of halogenated hydfoé‘arbohs, e.g.
CH,Cl. | | o |
25 ’ E) AFor the preparation of compounds of formula (V)

O—(CH,);~NH—Pg




Typically the reaction is carried out in the excess of acrylonitrile as

sol vent at the boiling point of the solvent, e.g. about 70 to 90 C .

‘Typi cal | ywetzornigiavat er free anmmoni um quat er nary 10hydr opcuaru2012/mbdeal i

- al koxydes can be applied as catalyst. & For the preparation of conpound of
formula (VI) O nButyl (VI) the above conpound of fornula (VIIl) is

hydr ogenat ed. 15The reaction is carried-out anong usual hydrogenation

condi tions. For exanple, the hydr ogenati on process is carried out in a

solvent in ﬁﬁ.ﬁﬂm | yst, e.g. Pd or Pt catalyst, typically

Pd/ C. Typi cttgPI y P e sol vent ?k?sel ected fromthe group of Cl4 al cohol s,

et hyl acet a0 Ney.cl ab exane, typically the solvent is methanol or
ki

et hanol . H) For t'he p oI of conpound of formula (1V) 0 200nBut ylI
~(1'V) the above conpoupd of for Ia (M) is mesylated. Typically the
reaction’is carried ou ehButgp! vent, typically in the presence of
an acid binding agent. In a specCific enbodlnent the solvent is

. selected fromthe group of(X 5di chl or omet hane, di chl or oet hane and

chl orobenzene. Typically the acid binding agent is a tertiary nitrogen
base, for exagaoied voghr ardabwee opmpouret dfyfbemila€XI)

0 | | -
>_®. O—(CH,);—NH—Pg
ClI , -

(XD »
~ under Friedel-Crafts reaction condltlons where Pgis amino protectlng group, typlcally an
A CO- group, where A is alkyl, alkoxy, aryl or aryloxy group, e.g. it is ethoxycarbonyl.
10 , The reaction is carried out halogenated or mtro group containing solvents, e.g.
dlchloromethane dlchloroethane chlorobenzene,. mtromethane nitrobenzene. Catalyst also can
be apphed e.g. AlCl3, FeCl; ,SnCly, TiCls. L
: Compound (I) can be prepared from thrs compound (V) by removing Pg (see below).

15 Another way for the prepa’ra‘ti‘on of compound (II) reads as follows:

F) For the preparation of compound of formula (VID)

0—CH,—CH,—CN"

| 0] nButyl

(VID
20 S
the compound of formula (VIH)




WO 2012/ 131410PCT/ HU2012/ 000021 10 In the process a nesylating

reagent should be applied. It can be any reagent which can be used for

i nsertingwe 20438046 group into the free am no group of ecwpzatk/@boAfior nul a
(M). It is practical to use Tnet hanesgl foni c anhydride or a .
‘met hanesul fonyl hal ogeni dé, e.g. nethanesul fonyl chloride. 1) For the
-preparation of -conpound. of iﬁr mul a (II) 0 nButyl (11) the above conpound
of formula (I1V) is hydrogél( The reaction is carried out

anong usual1sl’é/ag{eggﬁﬂ?adr§lbnﬁ1@l@%'ftfoxﬂﬂﬁa cFREcAamRbe, the 10hydrogenat i on

. process is carrie I n a sol vent presence of catalyst, e.g. N
- cat al yst, whérapoungl (Vi) sainbwnReomeyEIND 47 TG0 (ﬁnbﬁ)the solvent is selected

e e D T T
?2[5 mliletgﬁizcﬁll?y'ﬂ‘hgcggénbgmaﬁtggﬁedlgghﬁt@%ball}ga gﬁ'&%g%ﬁ! %l@g?l % a%pﬁ@dmﬂlf@gatglyst is
selected typically from the group of alkah alkoxydes and quaternary ammomum hydrox1des and
it can be e. g. benzyltnmethylammomum hydrox1de _
Typically the reaction is carried out in the excess of acrylon1tr1le as solvent at the boiling
point of the solvent, e. g about 70 to 90 °C . Typically strong water frée ammonium quaternary
10 hydroxides or alkali alkoxydes can be applied as catalyst.

- G) For the preparation. of compound of formula (Vl)

O CH —CH,—CN

0" nButyl
v
the above compound of formula (VII) is hydrogenated _
— 15 The reaction is carried out among usual hydrogenation cond1t1ons For example, the
| hydrogenatlon process is carried out in a solvent i in the presence of catalyst €. g Pd or Pt catalyst,
typ1cally Pd/C. Typically the solvent is selected from the group of C,.4 alcohols, ethyl acetate ,
and cyclohexane, typlcally the solvent i is methanol or ethanol. ' o

H) For the preparation of compound of formula (IV)

-O— CH —CH,—CN

'20 O nBUtyl ‘
W
~the above compound of formula (VI') is rnesylated. :
- Typically the.reaction is carried out in an lnert' solvent, typically in the presence of an
acid binding agent. ~In a ‘speciﬁc embodiment the solvent- is selected from the gfoup of
25 d1chloromethane dichloroethane and chlorobenzene. Typically the acid b1nd1ng agent is a

tert1ary nltrogen base, for example pyridine or triethylamine.



I s deprotected by any known nmet hod, where' Pg am no protecting group.
In formula (V) Pg is an ami no protecting group, typically an A-00- group,
where A iwoabkyisi4ial koxy, aryl or aryloxy group, e.g. i®PCraenimoyearbonyl .
20The Pg protective group is renoved 61 cording to known nethods, e.g. 'by
acidic or alkaline hydrolysis (see e. the foll ow ng book: Ph| | p J

K Ki 2005, F f he f
i onedar ondnh tSr%%.éfﬁ%Hw}é@eama@avlayoa%@gﬁﬁlwﬁ TiaPre 4R abRgERt v igh oo b
2012/ 1314 %9%5%@@%9@90% ufinté tHe @eecsnnggsfkﬂggqff cBmpwl@?ﬁqohhularygﬁmg ed

in the presence of a reductive agent NH nBut yl
but yr aprdeiopbie we nfedhamm;tdfopid an)iyénn@b’ ara me(ha&esalfanxblhalogemde eg.
methanesulfonyl chloride. : '
5 D) For the preparation of compound of formula (II)

CH,SO,NH.___ O—(CH,);—NH

O ‘nButyl -
oy
the above compound of formula (IV) is hydrogenated _
- The reaction is carried out among usual hydrogenatlon conditions. For example the ,
10 hydrogenatron process is carried out in a solvent i in the presence of catalyst e.g. Ni catalyst,
| - which is typlcally Raney-Ni. Typ1cally the solvent is selected from the group of Cis alcohols’ |
' ethyl acetate and cyclohexane e.g. the solvent is methanol or ethanol ‘
I’) However, compound of formula (IT) can be prepared from another startmg materlal '

namely a compound of formula (V) [see in above point E)]

O—(CH,);—NH—Pg

s o 07 “nButyl
V)
s deprotected by any known method where Pg ammo protectmg group. _
In formula (V) Pg is an amino protecting group, typlcally an A-CO- group, Where Ais
-~ alkyl, alkoxy, aryl or aryloxy group, e.g. it is ethoxycarbonyl '
20 ~ The Pg protective group is removed according to known methods, e.g. by acidic or

~ alkaline hydrolysis (see e.g. the following book: Philip J. Koc1ensk1, Protecting Groups, 2005).
’ J) Finally, for the preparation of dronedarone (I) and pharmaceutically acceptable salts
thereof | ' o o

/nButyI
O—(CH.)).—N__ A
‘ 3 -\nButyI




b) with butanoic acid. Typically the above process is carried out in
solvents, e.g. in a solvent selected fromthe 10 group of hal ogenated

. al kanes, wbhersiz3a1d nitrites. The hal ogenated al kane i s peTgiIU2012/000021

di chl oronet hane or 1-2-di chtoroet hane,llt he ether is e.g. tetrahydrofurane,
and the nitrileis e.g.netonitrile. + The reaction can be carried out

at ‘a tenperature between '5C and 80C. When triacetoxyborohydride is applied,
then the tenperature is typically 18D30Cc. When sodi um 15bor ohydri de and

but anoi ¢ ni 30-60C.-
Typycal 1y 1 ccasfndnpto dilpﬁgf%%@g%%F%%@%E&?%%ﬂﬁféﬁ?‘@‘ﬁa e anen

butyral dehyde is used as butyl aDing r =..... Typi cal | y sodi um bor ohydri de
(:lmg(F as butylating
@III al so can be -

t eagent . InQH@rSQz 08 e |
present in the reacti @ i (surprisi’ngly, in this case a better yield.
can be achieved). 20 | e_anmpynt of triacetoxyborohydride or sodium .
borohydride is typically 1 tO 5 enutyhl ents. The anount of butyral dehyde is
~21to 4 equi val ents when usi ng trlacetoxyborohydrlde and 0 to 2 equi val ent s
when usi ng sodi um borohydri de, wher dll).he equival ents are cal cul ated for

: ound of r sed herein, the termalkyl includes
st Ige)u ght or )B’Ylghn?iﬂéﬁ A&?H’?)%%ﬁﬁogn%?ép@caﬁig%n chains 25 of 1 to 6 carbon -
atons, e.g.; methyl, ethyl, | s@ropyl and t-butyl. The tenperature
'applled in the'reactlon is typi Il? n" 0 C and the boiling point of
t he sol'vent (which can be the xtu e > nmentioned sol vents, too), e.g.
bet ween 60-120C. Typical ly the at m)spherl Cc pressure is applied during the
reaction. WD 2012/ 131410PCT/ HU2012/ OOOOQd1 )12 The applicable acid for -the
preparati on of pharnaceutical l y acceptable salts can be any inorganic or
organic ach)thhBllitarfld)c agidan acid addition salt with the conpound of general

formula (1), eI\ L aC|ds whi ch canfornlyan aci d, addltlon salt are
. f oI | ows:  acbypicallyd X pgPeesads eaied grinnsolent; e gstidt slvend erlgoted diom fhec
0 NZnes If d t S o
ans%S n:og g@t’ naEe%“ C amyd %y?‘?dc %lmél , Eﬁ% r Iﬁgic%%ﬂe@f hﬂn%rrl?clsacﬁ%
hydr ogdmhloi‘drmthajre orhlyﬂ-rdﬂxgrhwroﬁhalm des ethydisage rtetlramllddtfurane and the nitrile is e.g.
- 2-hydr oxig) ?nesul fonic acid, maleic acid, oxalic acid, 'nitric acid,
sal i cyfetony tartaric acid, sulfuric acid (forming sul fate or bisulfate
ani.on), sul fQNirgcach deanSHE r'l:a?ﬁeci %Qﬁeat”@%nlﬁé}ﬁﬁré"%eﬁbé&l 58UCLdNIRE@C Wthen
t ol uenesul fonic acid and t I'i ke. hydrogen hal ogeni de salts are _
typ| catlrrawe@éxordiykiyde he dppljccbg@nn cth«t dcmu@anme; as ttypically 108@?@ iWhérs sodium

t | at d of mula (1
(s e t neghI(Q'?lF a&fl 83 aﬁ?)gea? aaFFg‘ng’i‘ﬁﬁlfetg‘in g‘egfg{ﬁoel%?t&q?r‘ﬁtt @ZIJQ %(8 car ?I fad) out
(on the ami pgyeay tMcet&x)jb&uhydrﬁter @nﬂ)plﬁéé%s Rdtktivela hkalhleﬂeoulfﬁyidrd@mdtels

typi cal Iy by sodi’um hydroxid However, these salts have | ess practical
i i mpor t éfied s mwlamngeyeaamé {Divpmlw Wﬁéu@cbfpehxﬂrldgas tappligd e reshuative aganéyehread by

butanoic acid is used as butylatlng reagent. In this reaction butyraldehyde of formula (III) also

- can be present in the reaction medium (surprisingly, in this case a better yield can be achleved‘). :
20 “The amount of triacetoxyborohydride or sodium borohydride is 'typically 1 to 5 )
| _equivalents. The 'amqunt of butyraldehyde is 2 to 4 equivaIents ~when using
triacetoxyborehydride and 0 to 2 equi.valents when using sodium borohydride, where the
equivalents are calculated for compound of formula (II). ‘ |
| As'used herein, the term alkyl includes stralght or branched ahphatlc hydrocarbon chains
25  of 1 to 6 carbon atoms, €.g., methyl ethyl, isopropyl and t-butyl. '
- The temperature apphed in the reactlon is typically between 0 °C and the boﬂmg pomt of ,7
the solvent (Wthh can be the mlxture of the mentioned solvents, t00), e. £ between 60- 120°C ‘

. Typically the atmospheric pressure is applied during the reactlon ‘



15t he cl ai med process. It neans that the phrase "salts" enbraces both the
acid addition salts and the salts forned by bases (basic salts) in case of
conpoundswofopenesial forrmula (1). O her objects of pclmart2012000020n ar e
t he novel internediary conpounds appl [ ?d in the processes, nanely the

fol | owing conpounds: 20-The .conpound of formula (11) and salts thereof 0

20121 13141 ORISR IRBON RSl SSDPRTB BralecchpbIE st ca b any
‘inorganic or organic acid which forms an acid addition salt with the compound of general
' formula (D. Exemplary acids whiich can form an acid addition salt are as follows: acetic acid,
adipic acid, alginic acid, ascorbic acid, aspartic acid, benzoic acid, benzenesulfonic acid,
| 5 methansulfomc acid, ethansulfonlc acid, borlc a01d butyric acid, citric acid, fumaric acid,
| hydrogen chloride, hydrogen bromlde hydrogen iodide, 2- hydroxyethanesulfonlc acid, maleic 1
acid, oxalic acid, nitric acid, sahcyhc acid, tartaric acrd sulfuric acid (forming sulfate or - R
bisulfate anlon) sulfonic acid (such as those mentloned herem) succinic acid, toluenesulfonlc ‘
acid and the like. The hydrogen halogemde salts are typical, espec1ally the hydrogen chloride
10 salt. ' ‘ ‘
Here it is mentioned that on the mesylatev group of compound of general formula (D) (see
‘the “left side” of the molecules) a salt formation can be carried out (on the amide part ofit) by a
strong base, e.g. an alkaline hydrox1de typlcally by sodium hydroxide. However, these salts
have less practical 1mportance but they are within the scope of salts which'can be prepared by
15  the claimed process. It means that the phrase “salts” embraces both the acid addltlon salts and the
Salts_ formed by bases‘(basic salts) in case of compounds of general formula 0.
Other objects of the invention are the novel 1ntermed1ary compounds apphed in the )
- processes, namely the. followmg compounds ' ' |

20 ~The compound of formula (1) and salts thereof )

CH,SO,NH.

O nButyl
m-

—The compound of formma{IV) and salts thereof

—0~CH,—CH,—CN

2

CH,SO,NH

O" * "nButyl
5 vy

— The compounds of formula (V) and salts thereof



nButyl (V) where Pg is an am no protecting group, typically an A-00-
group, where A is alkyl, alkoxy, aryl or aryloxy group, e.g. it is

et hoxycarwonyiz/131418he corrpound of formula (VI) or saltsptharneoef2oo0021 :
Ot her objects of the invention are the1 processes for the preparation of the
novel internediary conpounds, nanely tﬁe foll owi ng ones: 15- Process for
preparation of conpound of formula (11) and salts thereof where a) the
conpound of forrmula (1V) 0 CH39 eAButyl (1V) is hydrogenated or 20b) a

conmpound of fl_pgp}lm' (V) WO 201 v dﬂ@@ﬂ/p@@ﬂm_ﬁé

V) |
where Pg is an amino protectmg group, typlcally an A-CO- group, where A 1is alkyl,

alkoxy, aryl or aryloxy group, e. g it is ethoxycarbonyl

5 ‘ —The compound of formula (VD) or salts thereof

O—CH,—CH,—CN

O~ “nButyl
| | VD).
- The compound of formula (VII)

-0—CH,—CH,—CN

10
| Other. objects of the invention are the processes for the prepafation of the novel
1ntermed1ary compounds namely the following ones: , ‘
15 — Process for preparation of compound of formula 1D and salts thereof where

a) the compound of formula (Iv)

CH.SO,NH

O—CH,—CH,—CN
) 2 .

O" ° "nButyl |
| G
~ is hydrogenated or
20 'b) a compound of formula (V)



(V) is deprotected where Pg is an am no protecting group. The

hydr ogenati on and t he deprot ection can be carried out as it was disclosed
above i n woi2nt2/13)41and in point |1'), respectively. -- Preceazoroovize
preparation of conpound of for rrul a (V\&“ and salts thereof is nesylated. The
nmesyl ation can be carried out is it di scl osed above in point H).

Process for preparation of conpounds of formula (V) and salts thereof

(V) where Pg is an acyl gr@ p der= 'ng from an. A—OO group, where Ais
al kyl, al ko ,

conpound of &&ﬁﬁ»ﬁk‘

(V).

V)

is deprotected where Pg is an amino protecting group.

" The hydrogenation and the deprotectlon can be camed out as it was disclosed above in
5 point I) and in point I*), respectlvely |

= Process for the preparatlon of compound of formula (IV) and salts thereof

O CH CH ,—CN

0~ nButyl
av)

where the compound of formula (VI)

-0~CH,—CH,—CN . _

10 0] nButyl
| | vI)
is mesylated. _
- The mesylation can be carried out is it was disclosed above in point H).
—  Process for preparation of compounds of for_mula (V) and salts thereof
o v .
CH,SO,NH 0— (CH2)3 NH—Pg
15 O nBotyI

| N\ | |
where Pg is an acyl group deriving from an A-CO- group, where A is alkyl alkoxy, aryl
or aryloxy group, e.g. itis ethoxycarbonyl

where the compound of formula (X)



under Friedel-Crafts reaction conditions, where Pg is am no protecting
group, typically an A-00- group, where A is alkyl, alkoxy, aryl or aryl oxy
group, e.yo 2t2/i3s41et hoxycarbonyl . The reaction can be cacrimEgomuio0d2s it was
"di scl osed above in point E). 0 0-CH2- (ltHZ CN nButyl 15(VI1) is hydrogenated.
The hydrogenation can be carried out il it was disclosed above in point Q.
- Process for the preparation of conpound of fornula (VIl) WO

2012/ 131410415

earsane 08Q021 16 where the conpound of formula (VIIl) 0 OHn
“Butyl (MI11) 7is reac Acryl onitrile of formula (CH2=CH-CN (I X). The
d g

reaction can be carrik islit was disclosed above in point F). In
the processes for the o @fio Btyt he ‘i ntermedi ary conpounds the product
is isolated as a base typically (if the conmpound has a free am no or an

al kyl ated am no group). |fXgesired, the isolated base can be converted into
a salt (acid ad|t| on salt) thereof, which. is typi cally a 10

phar maceut ii¢ Eapipd s tesamnguad o farmulaXhossi bl e aci ds are mentioned in poi nt
F]. Theoretpally the acid addition salt can be prepared directly if the
rel ating aci he final reaction mixture fromwhich the solid product
is made (howeyer ey T i n case of these conpounds where
the base type€ for ha's " practical inportance).

5 , o (XD _ |
under Fr1ede1 Crafts reaction conditions, where Pg is amino protecting group, typlcally an.
A-CO- group, where A is alkyl, alkoxy, aryl or aryloxy group, e. g itis ethoxycarbonyl

The reaction can be carried out is it was disclosed above in point E).

10 — Process for“'thepreparation of compound of formula (VI) and salts thereof

—0—CH,—CH,—CN

0~ “nButyl .
| VD '
~ where the compound of formula (VII)

-O—CH,—CH,—CN

- 0 nButyl

RER ' - (VD
is hydrogenatedv ,
The hydrogenatlon can be carrled out is it was dlsclosed above in pomt G).

—Process for the preparation of compound of formula (VII)

O—CHZ—CHz——C‘N ‘

20




Here it is nmentioned that sone of the above internediary conpounds have a
nmesyl ate 15group (see the "left side" of the nolecules) where a salt
~formati orwoanieiaarried out (on the am de part of it) PpgTan@vrang2hase,
e.g. an al kaline hydroxide, typically l%y sodi um hydr oxi de. However, these
salts have | ess practi cal |rrportance but they are within the scope of
salts which can be prepareg 3/ Eal med process, i.e. the phrase "salts"
~enbraces t h&hedg thecomyoppad o §Pr’61él ‘ I{ asic salts) in such cases (where the
nol ecul e has a nmesyl ate gr@up) 20l n the above reactions the tenperature is
- chosen according to the geRrgral actice of a person skilled in organic
chem stry. Ni_cal g T9Het ween 10 C and the boili ng poi nt
of the appli éd Sy pe the m xture of the nentioned sol vents

in ,a specific eb 1t). Applicable tenperature val ues can be found in
the exanpl es. “Ah R gpv_e reactions are carried out under
at nospheric pressure with the exception-of 25the hydrogenati on steps where

hi gher pressure also can t{vmpplled typically up to 20 bar, e.g. 5to 10

bar . As used herein, the termal kyl includes straight or branched

aI i phatic hymaoteémdnacmﬂanmeleoﬁ farnuda CdabECN(EYs, e.g., nethyl, ethyl,
propyl the.t al koxy" |ncludes
% ?@tfprgacql%lr‘fall |bﬁlc?li“ﬁ8 Oa&ﬁﬁlzlv%ss‘% Cflosfésalll)l Vol "}ﬁﬁoxy groups i ncl ude

rret hoxy, et hoxy, n-propoxy, i sopropoxy-and n-but oxy ‘V\D :
2012/ 131410PCT/ HU2012/ 000021 17 As used herein, 'the term"ar yI '

i ncl udes arlarthe pecefseoloy the rreparatian ef tbvmttrmedlarﬁgcwmm theaprpducs inigolgtedo
about 14 r 0 a ng
exarrpl%% tg) leiﬂfﬁb' the O%I ?’bﬁgéxsl %@Iteud‘e ébj%/lg)aﬁ( Latt’ l ygmu&gﬁ éeége&

her ei nthe tihﬂaté@rbar eernybew vdrt!&dhtmle@ sl ydtcl@adgtoﬁma&) tl’fb‘i‘éoﬂJS\&hibhhi%rt@pi&allj‘z lae

term "hal ogen” includes fluoro, chloro, bronmo and | odo atons. Exanple
10k a rﬁ}]agnq_ceutlcally acceptable salt [the possible acids are mentioned in point F)]. Theoret1cally the

N-[2- lcy &dd’i‘ﬁ én sa[lt( %8%' ?)F(%ﬁél‘e%lnddb% lg liigtpg Kﬁl%tg&;%?d/ 1]15111,3 :hléjﬁl%ﬂ ?éaldﬂgﬁ' rrgxture from-

lll( %nzbwggﬁzhmhggﬂxbémoy Imadd {hewaet, uhanw@ isldot applﬁdslhﬂswsé ofiatnisel €oinpounds
di ‘ssol v\(zﬁge Itll]e b?age p}jpe%m(ljhgshllrgcrt% ;tnhpaorrtteance(% g of but yr al dehide and 1.8 g of
Here it is mentloned that some of the above 1ntermed1ary compounds have a mesylate

15 ‘group (see the “left side” of the molecules) where a salt formation can be carried out (on the

: | amide part of it) by a strong base, e.g. an alkaline hydroxide, typically by sodium hydroxide.
However, these salts have less practical im_portance, but they are within the sc,ope of salts which
can be prepared by the claimed process, i.e. the phrase “salts” embraces the salts formed by

" bases (ba51c salts) in such cases (where the molecule has a mesylate group)

- 20 . In the above reactions the temperature is chosen according to the general practice of a
person skilled in organic chemistry. Typically the temperature is between 10 °C and the boiling
point of the applied SOlventf‘(which can be the mixture o,f the mentioned solVen_ts in a speciﬁc
embodiment). Applicable temperature values can be found.in the examples.j

All the above reactions are carried out under atmospheric pressure with the exception of ‘
25 . the hydrogenation steps where higher pressure also can be apphed typlcally up to 20 bar, e.g. 5

~ to10bar. , B
As used herein, the term alkyl includes stralght or branched allphatlc hydrocarbon chains

of 1to6 carbon atoms; e.g., .methyl, ethyl, isopropyl and t- butyl.

As used herein, the term "alkoxy" includes alkyl-O— groups. Non—limiting examples of

30  suitable ‘alkoxy groups include methoxy, ethOXy, n-propoxy, isopropoxy-and n-butoxy.



15tri acet oxyborohydride is added, and the reaction mxture is stirred at
20C for 12 hours. The ,reaction mxture is evaporated and the residue is

di ssol vedwonoizopsiopyl acetate. The solution is washed wcrH®201xdooeii wat er ,
with 10 m of 5% NaHCO8 sol ution and \{Yth 10 M of water. The solvent is
evaporated. Yield: 1.21 g (94.5%. Hi s product is purified by formng
its oxalate salt as follows: to the residue 6 m of nmethylethyl ketone is
added and tfhiauwdhemﬂe theterad'aryd’ 171(9111@68 qremakbic snanokydlicon Imla@yogl;lcofngmyaﬂem
acid dissol ved ke dded at 70

ool gy e abalt I e@bo T B, BLiRp S o Bpb B SHo Rhiohp- Fondh iPisg
fllter@@mpfee of BEitHi &y u@%@bﬁfﬂépﬁé}lyll ad Mphedylvater and 6 m of

.di chl or.onet hane and 0.7 pot assi um car bonate are added. After stirring

~ 25for 30 niMuessd berein, sﬂ@;ﬁp@m ay gyt anpdudemapstdD-ag®ups filtered and washed.

wth 3 m o I ng.. b " vapor at e
' putrsl fied pr%sdgggﬁ lﬁfl%brg%e t?%ﬁ %ﬁl gel—I’lulr}l'?(lly offﬁ%l% ﬁll()l?o’élgg)rn‘?@n?ﬁl\-gllgom%Olll
NVR(DVB0) : 0. 8-0. 9ppm (m 9H); 1:2-1.5ppm (m  1011); 1.67ppm (5, 2H);
1.87ppm (5', 2H); 2.38ppm (t, J=7.2 Hz, 4H); 2.57ppm (m 2H); 2. 88ppm(t
J=7. 5Hz, 2H); 2.91ppm (s, 3H); 9.51ppm (t, J=6.2Hz, 2H); 7.09ppm (d,
J=8.8Hz, 2H); 7.24ppm (dd, J=8.9, 2 1H): 7.38ppm (d, J=2.1Hz, 1H);
7.65ppm(d, J=8.8Hz, 1H): 781ppm(d2$§§méﬂlj§52l-l) WO B -
2012/ 131410PCT/ HU2012/ 000021 18 Exanmple 2 . N-[2-butyl-3 - {4-
[ (‘3-.di but yl anmi no) pr opoxy] benzoyll-1-benzof uran-5- ylimet hanesul f onami de (I )
11§ of N-[ Baotpd! 3- {4- [(3 am no)propoxy] bqnzoyll 1- benzof ur an- 5-

e et S bl PR e
stirr eﬂ]rﬁgthgég;ﬂf&{mgd@cypr s. ‘Cool ed down to :
1g of N-[2-butyl-3-{4- [(3 amlno)propoxy]benzoyl} 1 _benzofuran- 5-ylJ-
. methansulfonamrde is dissolved in 30 ml of d1chloromethane 0.5 g of butyraldehlde and 1 8¢g of
15 - triacetoxyborohydride is added, and the reaction mlxture is stirred at 20°C for 12 houts. The
| reaction mixture is evaporated and the residue is 'dissolved in\isopropyl aeetate The solution is
B washed with 20 ml of water, with 10 ml of 5% NaHCO3 solution and with 10 ml of water. The
solvent is evaporated '
Yield: 1.21 g (94. 5%) _ ,
20 - * This product is purified by forming its oxalate salt as follows: to the residue 6 ml of
' methylethyl ketone is added and the mrxture heated to 70 °C. To this solution 0.26 g of oxalic
acid dissolved in 2.5 ml of methylethyl ketone is added at 70°C. After coollng to 20 °C in6
- hours the mixture is stirred at 10 °C for 1 hour and ﬁltered To the obtained oxalate salt 4 ml of
water and 6 ml of d1chloromethane and 0.70 g of potassium carbonate are added. After stirring
25  for30 mmutes the seéparated potassmm oxalate is ﬁltered and washed w1th 3 ml of
dichloromethane and the solvent is evaporated , . '

Mass of pur1ﬁed product 1.08 g (89 %).

Purrty of product: 99.7% (HPLC). , , . :
30 - IH NMR(DMSO): 0.8-0.9ppm (m, 9H): 1.2-1.5ppm (m IOH) 167ppm (5, 2H)
- 1.87ppm (5°, 2H); 2.38ppm (t, J=7.2 Hz, 4H); 2.57ppm (m, 2H); 2.88ppm (t, J=7.5Hz, 2H);
2.91ppm (s, 3H); 9.51ppm (f,. J=6.2Hz, 2H); 7.09ppm (d, J=8.8Hz, 2H);v'-7.24ppm‘ (dd, J=8.9,
2.2Hz, 1H); 7.38ppm (d, J=2.1Hz, 1H); 7.65ppm(d, J=8.8Hz, 1H); 7.81ppm (d, J=8.8Hz, 2H)



0C and 20 m of water is added. The m xture is nmade strongly basic with
solid potassi um hydroxi de and extracted with 2 x 20 m of dichl oronet hane.
The sol utworroizismashed with 25 m of water, with 15 ml eCTAPG2h40GR1and
with 10.mM of water, and evaporated. Yield: 1.10 g (85.9% The product is
purified through its oxalate salt according to Exanple 1 (87%.

Purity of product 99.6% (HPLC). The product is identical with the conpound
prepared i ’@@Hﬂ% e 1. 15 Exanple 3 ' :

20N- [ 2- but wh3ad fa [ Ar. E{pmfﬁa@ﬁﬁmqg?o%gﬂ&%9@05.%%%&19%ﬂZOf uran-5-

yl ] met hanesul "
{4- [(3y1§mthm)q@nkﬁ@mwdiebamzoyl } - 1- benzof ur an- 5- yI ] met hanesul f onam- de is
dissolved in 1 utanai c acid and_0.39 um bor ohydride are
added. The ’hgﬁ?% Orle- l?‘léyls% il daf%‘tn"@%@qxdﬂb%lz‘i’ﬁdg'rlsbe IR down to 0C and 20

| vpot assyyﬁh&had ulfohafige % dlsggﬁ’eHHﬁ( Eﬁuﬁm%@dr@@%‘% AR bl‘&e detind @7 6%]

roxi de and extract e l'oro thane
sol uti MOdeMbhyﬂrmetahe 2&led] Tlof mvxaam(ens strddnat 55° @riford h&is. ead@d3deawdtowi t h 10
m  of er,.and evaporated . Yield: 0.8 699) .The product ‘i s purified
hr oudh e 2 o NABE A TP PHS s el stanals Caleg BB RSB pr oduct
99. 4% Kﬁ?&@e an-W&th&E{%Q Wth 2 R 20 $Aridslor¥inkthah & e QORMBAG RagRAMAH 25nm1
exanpl € 1. Exanple WO 2012/ 131410PCT/ HU2012/ 000021 19
N- 2- beftwater3 with 145-m1 of 5% NaHCO; and with 10 ml of water, and evaporated.

[( - di butyI ro enzoyll- 1-benzof ur anyl i net-hanesul f onani de (1)
| PRI

process accordl ng to exanple 1 with the difference that
i nst ead of ThChb@i@EhlianRa throdgk its bkAae ek ant@rdifig USEfample 1-(87%).

Purity of product::99.6% (HPLC). The product is identical with the compound prepared

in example 1.

15

: Example 3
20 , N-[2-butyl- 3 {4 [(3- d1buty1ammo)propoxy]benzoyl} -1 benzofuran-S-
'yl]methanesulfonamlde @ -
1 g of N-[2-butyl-3-{4- [(3 ammo)propoxy]benzoyl} -1 benzofuran 5-
| yl]methanesulfonam1de is dissolved in 12 ml of butanoic acid and 0.39 g of sodlum borohydrlde
_ - are added. The mixture is stl_rred at 55°C for 8 hours. Cooled down to 0°C and 20 ml of water is
25 " added. The oiixture is made strongly basic with solid potassium hydfoXide and ext‘racte‘drwith 2x
20 ml of dichloromethane. ,>Tho solution is washed wi‘th 25 ml of water, with 15 ml of 5%
'NaHCOs; and with 10 ml of water, and evaporated;
 Yield: 0.88 g (69%)
The product is purified through its oxalate salt accordlng to Example 1 (81%).
: 30 Purity of product: 99.4% (HPLC) The product is identical with the compound prepared

- in example 1.

Example 4



5The product is purified through its oxalate salt according to Exanple 1.
Yield of purified product: 1.1g (86% . Purity: 99.7% (HPLC). Exanple 5
N-[ 2- but yWeo2e{3[418- di but yl am no) pr opoxy] benzoy11- 1- benzefrH@nt 200020

yl i met hanesul f onam de (1) The prigcess is perfornmed according to
exampl e 2 W|th the difference, that to’the reaction 15 m of

tetrahydrof ne i uct js purified_through its

oxal ate sal (]:"Z:‘B’ll &‘gﬂgghtl’:‘llhlﬁﬁl@-;ﬁr"pg?fy%ﬂ‘z(?yf}phB?Fﬁogﬂalblsoduct :1.05 g (
85%) . éthéhes&?or@r@r&é'ﬁl—c) 15 Exanple 6 N-[2-butyl-3 -

{4-[(3-am no) propoxy] benzoy11- 1- benzof uran- 5-yl ] net hahesul f on- 20amni de (I1)

- 3.0 g of N-Ti2- puoress-i3-Heafofried pesrodinh dr ydxaepioy 1With -the diftdrencanthst instead of

-yl ] nmet esul fona dissol.ved ;in 300 m of nethanol and 5 g of :
Raney- cEfaﬁ] %twazgaﬁhﬁé thapis ¥sedt ure is stirred at 25 C.at 10 bar H2
pressure forp olilwt”iss%urm tﬁﬁl)tugh Yt§loxhl%tefslaltta@é&g1r%rtg ExAmpkO]. V‘ﬁ@ld étﬁﬁgnﬁed
evapor at'ed. 25Yi el d: 8% .Purity: 75% (HPLC).

7. 77pparodust: ULS(8pRe); Parify; 9977%9(;51:%@41 J=8.70Hz, 1H); 7.23ppm (d J= 2 06Hz

1H); 7.18ppm (dd, J=8.81, 2.17Hz, 1H); 7. 07ppm(d J=8.7Hz, 2H); 4. 14ppm(t
J=6.41Hz, 2H); 2.85ppm (s, 3H); 2 80ppm(t 1 7.10Hz, 2H); 2.71ppm (t,

J=6. 75Hz, 21139amp1e§2ppm (qui n J=6. 52Hz, 1. 65ppm (qui.n, J=7.30Hz, 2H);
1. 24ppm (5xt J=7.32Hz 300. 80p myi} J 7.32Hz, 3H) l\/bI ecul ar nass:
[ MeHr mreas uriigi2- uwlré {14751 dliwtylmmqa@rapex bemsylﬁlgbergafqz&laﬁm e 7 N -

- [ 24but (i et hoxy] benzoy1}-1
- tz)lgnzc?}itnrl%}rl] “éfé“lf nﬁgﬁ%ea{l sul fonanide (1V) WO 2012/131410PCT/ HU2012/ 000021

The process is performed according to example 2 with the difference, that to the reaction
15 ml of tetrahydrofurane is added. ‘
‘ The product is purified through its oxalate salt accordmg to Example 1. Yield of pur1ﬁed
~ product: 1.05 g ( 85%). Purity: 97.6% (HPLC).
15 o ‘

Example 6
.~ N-[2-butyl-3-{4-[(3- am1no)propoxy]benzoyl} 1-benzofuran- 5-yl]methanesulfon—
20 | amide (II)
30g of N [2-butyl-3-{4-[2- cyanoethoxy]benzoyl} l-benzofuran-S—
yl]methanesulfonamide is drssolved in 300 ml of methanol and 5 g of Raney-Ni catalyst is added.' :
- The mixture is stirred at 25 °C at 10 bar H, pressure for 24 hours. The catalyst is filtered and the .
" solvent is evaporated | \
25 ' Yield: 2.94 g ( 98%) ~ Purity: 75% (HPLC) ;
| 1H NMR(DMSO): 7. 77ppm (d, J=8,7Hz, 2H); 7. 59ppm (d, J=8.70Hz, 1H); 7. 23ppm (d
J=2.06Hz, 1H); 7. 18ppm (dd, J=8.81, 2. l7Hz 1H); 707ppm (d,J=8. 7Hz, 2H); 4.14ppm (t,
J=6.41Hz, 2H) 2.85ppm (s, 3H); 2 80ppm (t "J=7.10Hz, 2H) 2.71ppm (t J=6.75Hz, 2H);
1. 82ppm (quln J 6.52Hz, 2H) 1 65ppm (quln J=7. 30Hz 2H) 1. 24ppm (5xt, J=7. 32Hz 2H)
30 0. 80ppm (t, J=7. 32Hz 3H) \ ' .
Molecular mass: [M+H] measured = =445.1781 Da ; [M+H] cale-= 445.1797 Da

-Example 7 -
N-[2- butyl 3-{4- [2 cyanoethoxy]benzoyl} 1 benzofuran 5- yl]methanesulfonamrde (IV)



20 4.0 g of

(5-am no-2-butyl - benzof ur - 3-y1) - [ 4- (2- cyanoet hoxy) phenyl ] net hanon is

di ssol vedworrodsmioof di chl oronet hane. The m xture i s wacwral20w/®00235C and
1.05 g of pyridine is added at this t erature in 5 mnutes. At this
tenperature 1.5 g of met hanesul fochl oride is added in 5 mnutes and the

, t t 3 f The 5 t led to 20C
o washed $0 ERE 5 ains buai-buogir- S SDA (3 Shinchessntan RehaRe 8 x 15

f t te
ol ol o AR v frpean s anCurs Wit sy g pyaagye

" NIVR( DI\;‘S{Dl)dmegs 6¢qmdi(as thid temperar@repm ﬁﬂ(minutes:SAtgzﬁlslﬂzmpératd)e r.562pm(d, J=8.93 Hz

10 1H) 27 J 7.2 dd, J=8.7 ‘
Ao BB Groris s 384T sSrialied and BRGNS e Titiiet 50950 Fer3 horlks Thg i
|2_|) )] %2&%%(@2%((?)01&1 _tb‘)ZOQCﬁﬁcﬂ)Wﬁﬁﬁ)d leﬂh 44 r?("rﬁl, ofzwd'far XGI%er%W}GgN&P?W(% é’rﬂi ﬁ% 2
(5-am lrﬁF;gEOﬁj\u@tyﬂ The phascs ate$eyar)1te[14n(1 Zﬂeo@lekdo@trkad)ap)e shggoyhtedet hanon (VI ) 1 g

of (5-nitraos.2: I fur-3-yl)44-(2-cyanoet hoxy) phenyl i met hanon is
~di ssol ved |qﬁ‘ ‘f‘gﬂfﬁf @Sﬁ%“ghanol and 0.1 g of 10%wet Pd/C catalyst is added

and the reagqjcritprmm% MPEC). Mpedp@9-109.750C at a stirring speed of 800
round/ mmn (H rogen pressure of 5 bar is set to 20the reactor and

the mxturd &MR(DM@@)a? Oppines, tl Egetoaprmel, #58.92 Hrodrd) 7.42pen(& doBoAdHz,0

O8I AHIR 3D i st Sorhidet IR 2o 0955y SOIEN S5 Ferd o
7. 76pp¢r31(pﬁ>m(z148583+142z 22ﬂﬁ)3 07 ;zﬁ(pplms(szl Hz]%BHYQHB ra;td)sﬁ)zlﬂwaﬂ(( CL—7~11¥¥3{Z70HZ,
‘ 6. 57p E (dd, J=8.70 3ZpI-I)IZ J=2.29 4. 30ppm

(t " sl PO, = é%ébpm)tl FipemitebT 22H>7@§9m@ ri ) 20}
1.62ppm (quin, J=7.501-1z, 2H); 1.23ppm (sxt, J 7.28Hz, 3H); ‘0. 80ppm (t,
. J=7.32Hz, 4H) Mol ecul ar nmBss: [ MtHl +nmeasured = 363..1711 Da; [ MtH] cal c-
363.1709 Da Exanple 9 ‘ '
‘ 30 5-nitro-2-bu yI benzof ur - 3- yl) [ 4- (2 cyanoet hoxy) phenyl ] rret hanon (VI I )
: - Example 8 ‘
. (5-amino-2-butyl- benzofur-3 y1)-[4-(2- cyanoethoxy)phenyl]methanon (VI)
*1gof(s- mtro 2- butyl benzofur-3 yl)- [4 (2- cyanoethoxy)phenyl]methanon is dissolved
T} 15 ml of methanol and 0.1 g of 10% wet Pd/C catalyst is added and the reactlon mixture is
“heated to 50°C at a stlrrlng speed of 800 round/min (rpm). Hydrogen pressure of 5 bar is set to
20 the reactor and the mixture is stirred at this temperature for 2 hours. After coohng to room
temperature the catalyst 1s filtered out and the solvent is evaporated
Yield: 0.92 g (100%) Purlty (HPLC) 97. 3%
1H NMR(DMSO) 7.76ppm (d J=8,93Hz, 2H) 7.26ppm (d, J 8.70Hz, 1H) 7 12ppm (R
. J=8. 7()Hz 2H) 6.57ppm (dd, J= 870 229Hz lH) 6.49ppm (d, J= 229Hz lH), 4.30ppm (t,
.25 J=S. 84Hz 2H); 3.06ppm (t, J=5. 84Hz 2H) 2. 73ppm (t, J=7.55Hz, 2H) 1.62ppm (quin,
| =7, 50Hz, 2H); 1.23ppm (sxt, J= =7.28Hz, 3H); 0. 80ppm (t, J=7. 32Hz 4H) -

Molecular mass: [M+H] measured = 363, 1711 Da; [M+H] cale:= 363.1_709 Da

Example 9 . ‘ :
30 | | (5 nitro- 2 butyl benzofur 3-y)-[4-(2- cyanoethoxy)phenyl]methanon (VID)
| 27.8 g of (2-butyl- 5- nitro-1 _benzofur-3- yl)-(4-hydroxyphenyl)methanon, 43.5 g of
- acrylonitrile and 3.8 g Triton B (benzyltrlmethylammomum hydroxide) are added and heated
under st1rr1ng to 80-85°C and stirred at this temperature for 48 hours After cooling to room

temperature the react1on mrxture is evaporated and the acrylonltrlle is recovered for the next trial.



27.8 g of (2-butyl-5-nitro-1-benzofur-3=yl)-(4-hydroxyphenyl)nmethanon, 43.5
g of acrylonitrile and 18 g Triton B (benzyl tri nmethyl ammoni um hydr oxi de)
‘are addedwendidwatied under stirring to 80-85C and stirredTatuznimoo21
tenperature for 48 hours. After cooli to roomtenperature the reaction

m xture is evaporated and the acrylonitrile is recovered for the next

trial WO 20 31410PCT/ HU2012/ 00Q02 1 To the reS| due 150 mni
di chl of & Hist k8l éejf 0 aédtfdh%tﬂaomgfwea 15%/\/?414?%33“9 wephadl vwath oy 8ol aﬁtS‘thaéa. de.

Fromt o°>9 lf%dm enz‘qﬁ ro'ﬁd %&h&f%nﬁlﬁr %Xyp fetfrp? ?goutyﬁ -5-nitro-1-benzofur-3-

(2- but 1% nitro-1- anon i's recovered.
-The d|ﬂh(@hpdmquﬁmey]s)mbuhanms|relcoempoﬂ&t didhloMinedthhine kalufidn ds ¢@po2%df or t he

consuned st r ' teri 5Puri t 6% HPL .- 108. 6-108.9C.
1H NVR( DVBOY %qg@gﬁ&@(‘@@ %t“fhe4<zﬂllfu’¥§4ﬁtamfgo %sxt J=7.37Hz, 2H);
1. 8ppni (Op»urﬁy WA,%HP%C)% 168%1@@@06 J= 7 55HZ 2H); 3.07ppm (t,

J=5.95Hz, 2H); 33ppm ( . 7. 15ppm(d J=8, 70Hz, 2H) ;
7. 84ppm (d 1H NMROPMSCBH}) 80175p192(pplm7(4dH293H4,|—|17,24ppm-|)(sxt81?72378~1728{bbml(6r8p12:H) 10

T3 ArfEHE) dr 850 Bl S ekt h: Yy TRBPh find S5 Han 28 k1o

4.0 g pf95Hz, 2H) 715 pm (d, J=8,70Hz, 2H); 7.84ppm (d, J=8.70Hz, 2Hi 7.92ppm (d, 9.84Hz
N-[2-butyl- 32{4-7(3 -et hoxycar bonyl ani no)propoxy] benzoy11-1- benzofuran 5

-yl i -netthafeedl-2&npan{ra@dt)s added to 30 m of methanol and 0.62 g of sodium
hyld)rom de is added. The reaction mxture is boiled for 3 hours and the
solvent is evaporated. To'the solid material 20 nl of water is added and
the pH of the solution is set to pH=6. The separated oil is extracted with
2020 m © of dichl oronmet hane. The dichl oronethane is evaporated. The residual
material is identical wth conpound prepared in exanple 5. Yield: 2.8g
(82%) Pl.ll’lé 39?/ f (HPLC). Exanple 11 25N-[2-butyl-3- {4- [(3-etho '
xycar bonyl ar i pr opoxy] benzoyl 1-benzofuran- 5-ylinethane- sul fonam de
(V) 1:6 g af- [Nbo@rlbu{my[(a hnbmw)pﬂfpuxﬁ]tbe&oym%hﬁm"smhfsoylmtﬂena%urfoﬂ&mﬁt of

15 D
40 g of N- [2 butyl-3- {4 [(3- ethoxycarbonylammo)propoxy]benzoyl} 1 benzofuran-S-
| ylj methanesulfonamrde 1s added to 30 ml of methanol and 0.62 g of sodlum hydrox1de is added.
The reaction mixture is boiled for 3 hours and the solvent is evaporated. To the solid material 20 -
rnl of water is added and the pH of the solution is set to pH=6. The separated oil is extracted with
20 .20 ml of dichloromethane. The dichloromethane is evaporated The residual materlal is 1dentlcal _

with compound prepared in example s,

" Yield: 2.8¢ (82%.) Purity: 79% (HPLC).

Example 11 .
25 N-[2- butyl 3 {4 [(3 ethoxycarbonylamlno)propoxy]benzoyl}1 -benzofuran-5- yl]methane—
' 'sulfonamlde V) ‘
1.6 g of N-(2- butyl 1 benzofuran 5- yl)methanesulfonamlde and 15 ml of
‘dichloromethane_ are stirred at room temperature for 5 minutes. To th1s suspension 2.4 g of 4-[(3 )
carbethoxyamino)-propoxy]benzoylchloride is added slowly. The mixture is cooled down to 5 oc
- 30 ahd 1.21 g of Fe(Ill)chloride is added in 4 portions in 20, minutes at a temperature of _5910°C.
The mixture is stirred for additional 3 hours at 20°C. The mixture is heated to 40-45°C and 27 ml
of water is added in 20 minutes. The reaction mixture is stirred at this temperature for 30 minutes.

The phases are separated and the organic phase i is washed with 1 x 8 ml of water 2 x 8 ml of 5%



di chl oronet hane are stirred at roomtenperature for 5 mnutes. To this
suspension 2.4 g of 44(3- carbethoxyam no)-propoxyThenzoyl chloride is added
slowy. TWe anxwwie i s cooled down to 5C 30and 1.21 g ofrcFa(u2bi2ymhd2eri de is
added in 4 portions in 20 m nutes at aztenperature of 5-10C. The m xture is
stirred for additional 3 hours at 20C"“The m xture is heated to 40-45C and
27 M of water is added in 20 minutes. The reaction.mxture is stirred at -

this NatePaeng with g Sl of watee Lhespbvephis suapossted. ddsarsidenl material repusifisdni ¢ :

Db Wt BaRaRetoh of ish s wHla diiCheuf ool n8u U eliete,  The

sol vent " i s Yivknpdratified pr'BdactJ‘ eabg (2. 1 YRt erl al is purified with
chr omat ogri]phy on silica usi n eth acetate/ hexane mxture (1:3) as_

el uent . ua o HI ) Pﬂ@dgé\f%dhﬁﬁ - (72.1%. Purity (HPLO: 91.2%
155. 7- 0 1

S8 The. ot MO 9*%%1&577%9%@8%?52 S BRI St

(dd, JB; 827}3pﬁhH2d JEH)6HZ] . 1117)pﬁm0(>pm GldOHEz8,81 B) LHZ . 6)p o Tpgm m—&m 152)4)

309 RS- 8h, Siaadiny PPTA St il M2 (3 HRPAL(S, 206, B

%£5pgﬁl§ 8?3%}#?‘?72 %m (F&Hh)ié 8%;%}9@(@7 4H7 —27H)4 iz dhth: (51 rﬂ—%)m} O, 136§p;9h'2

4- [(B{Gaﬂb%ﬂﬂox?H)n IN23ppo (FOxIA A8z DH 1ab4qun( « 7. 0H#4, Y1) 0.89ppinuin ki de
,aqﬁ %ﬁ g of sodium carbonate are dissolved in 8 ml of water. 15 1.15 g of
3- é nopropoxy]ben20|c acid is added to this solution under stirring.

The m xture is cooled to 10C and stirred at this terrperUture for 1 hours.
1. 09 g of ethoxycarbonyl chloride i's added in 20 minutes and the mixture is
stirred at Exs@pieol2 3 hours The mixture is extracted with 25 nl of

di chl or onet h@g % %t he ses ar.e seﬁ r.gt The pH of the aqueous
solution |s 208 Wlo%)xp' o d orid acid and the separated

white nat eni.ag of Sodslirh hyefbxate 2hdC.060E oﬂs&i@urh QEbe @B drd dikdoBreddn sWAB BEatit h 3
x 10 M of water and dried under reduced pressure at 70C. Yield: 1.07g

(82% )1. Pug pt §-[3-amimyprommxy ienzeip acid 19 7ddgd 14 thig eplution undet sinivR( "ﬂmyxtmlz: 18ppm
\(]\2/8 éHﬁzl)oleéﬁ deﬁnaédl stlgftf QZ tﬁllszt%erftujrg g%ni iléuré 61_59 %l_gf etljd;%'baLr ony é%;gr&% 113ppm
(g, J=dddda, 20'21H)nute§b aB@ pRgInG e id srr&dHat, 2 526N for lh&éh’@ﬁmhe( imxtdreﬁs @kﬁactéﬂ'%tﬂ5
' 25 ml of dichloromethane and the phases are separated. The pH of the aqueous solution is set to
pH=1 with diluted hydrochlorid acid andthe separated white material is stirred at 10°C for 1
.20 hours and filtered, washed with 3 x 10 ml of water and dried under reduced pressure at 70°C.
Yield: 1. 07g (81%.) Purlty (HPLC) 92.8%. Mp.: 147.9-149.1°C.
1H NMR(DMSO): 12.6ppm (w, 1H); 7.87ppm (d, 8.8Hz, 2H); 7.16ppm (t, J=5.6Hz, 1H);
6. 99ppm (d, J=8.8Hz, 2H) 4.05ppm (t, J=6.2Hz, 2H); 3. 96ppm (q, J=7.1Hz, 2H), 3 13ppm CH
J=6.1Hz, 2H); 1.86ppm (5°,.J=6.5Hz, 2H); 1.14ppm (t, J=7.0Hz, 3H)
Example 13
4-(3-aminopropoxy)benzoic acid HCl salt (X111) -
24.5 g of methyl[4-3(aminopropoxy)benzoate] is added to an aqueous solution prepared
. from 8.4 g of sodium hydroxrde and 33.6 ml of water. 56 ml of methanol is added under stirring
30 and the mixture is boiled for 6 hours The solvent is evaporated To the solid residue 150 ml of
“water is added and the solution is extracted with 20 ml of dichloromethane. The pH of the
aqueous solution is set to pH 1 with dlluted hydrochloric acid. The separated material is washed
with 3 x 100 ml of water and dried under redueed pressure at 70°C. '
Yield: 23g (85.8%.) Purity: 87% (HPLC). Mp.: '270.0-279.”8°C.



Exanpl e 13 4-(3-am nopropoxy)benzoic acid HCL salt (XII1) 24.5 g of
nmet hyl [ 4- 3(am nopr opoxy) benzoate] is added to an aqueous sol ution prepared
from 8. 4 woab1zoditam hydr oxi de and 33. 6 m ‘of water. 56pgi/mf20maiobe@nol is
added under stirring 30 and the m xturg is boiled for 6 hours. The sol vent
is evaporated. To the solid residue 1 m of water is added and the
'solution is extracted with 20 m of dichl oronethane. The pH of the aqueous
solution is set to pH=1 with diluted hydrochloric acid. The separated
~materi al 'SE wth 3 x 100 mM of water and dried under reduced
pressure at%&’ eld: 239 (85.8%) Purity: 87% (HF LC). M.:

,270: 0- 279. "' XAGthy|[¥V3 22 pksoky SiRadd @(19 000021 23 Exanple 14
“Met hyl [4- (3-am ng\?r’opoxy) benszyoatedtﬁi )5 - 2.1 g of -

. ‘rret hyl (2- cy?ah@ezfﬁaktyyllﬁ%rnzw@%mbéw@d(mwdawgrdtn@g tm@eﬁmth@ah i P mphpp'

19 hved f added -
o o reidsbobd MRV Aol he@haf b 8 Rariy iyl BhedR Bt it edEace
. .f or 4 hdusgnatdthat wtadl:w%t 10 daf off ﬂ;@&@génqﬁeksaﬂ@efosmlhw@t TRY angl @ct@mtte@:d%aal n

t he product as an il . Chiim Acta Vol. -66. - Fasc. %&pﬂ 3) -No. 42
Yield:t qulgm{tmep/erytem@ Pbgam Beqyodyol &y an oihdHply1 Shir14de /ﬁ@iﬁmglm )1 24
d ai 1. Process for preparation of dronedarone of fornula (1) and

|]cal 1y “accept abl e salts thereof .

phar maceut
: Yleld 2 lg: (100%) Purlty 84% (HPLC)

- 10



nButyl (11) 10is reacted in the presence of a reductive agent wth a)

but yral dehyde of forrmula (111) and/or 0 (CH 2)2-CH3 b) butanoic acid, 15and
i sol at i ngvohe1oisianned product and, if desired, convert POG/HU2012Mi0002a
~pharnmaceutically acceptable salt theregf. 2. The process according to
claim 1 characterized in that triacetoxyborohydride is applied as
reductive agent when butyral dehyde is ed as butylating reagent and sodium
bor ohydride is applied as reductive ag en butanoic acid is used as

~ butylating reagent. 20 3. The process according to claim 2 characterized
in that the anmount of triacetoxyborohydride or sodium borohydride is 1 to 5
equi val ent sl. Prbesaforpnépaedtionuifyireederoyid of faniild () dndghtirrat&iicsllyWieaptabieng
~triacet ox¥borohydri de and 0 to 2 equival ents when using sodi um borohydri de,
wher e $88 fvalents are calcul ated for conpound of formula (11). 254. The
conpound of formula (I11) and sahts thereof 25 OnBut yl él h)l 5. Process
for preparatl on of corrpound of \ 1), characterl z/e t hat ‘

. CH,SO NH_ CHy);—N \nButyl
5 0] nButyl
| M
characterized in that a compound of formula (II)
| 0 : |
CH,SO,NH O——(CH,);—NH
O "nButyl
. (n
10 ~ isreacted in the presénce ofa reductive agent with
| a) butyraldehyde of formula (I1I) and/or -
o
L Do,
: H
(1),
Ab) butanoic ac1d | ’
15 and 1solat1ng the obtained product and, if desued ‘converting it into a pharmaceutically
acceptable salt thereof. ‘
2. The process according to clalm 1 characterlzed in that trlacetoxyborohydrlde is
- applied as reductive agent. when -butyraldehyde is used as but_ylatlng reagent and sodium
borohydride is applied as reductive agent when butanoic acid is used as butylating reagent.
20 3. The process according to claim, 2 characterized in that the ‘amount of

trlacetoxyborohydrlde or sodlum borohydride is 1 to 5 equlvalents the amount of butyraldehyde
is 2 to 4 equlvalents when usmg trlacetoxyborohydrlde and 0 to 2 equlvalents when using

sodlum borohydride, where the equivalents are calculated for compound of formula (II).

25 - 4. The compound of formula (If) and salts thereof



a) the compound of formula (1V) O (I'V) is hydrogenated or b) a conpound
of formula (V) 0 CH3SO02NH O0-(CH2) 3- NH Pg OnButyl 10(V) is deprotected,
-where Pg We 2are/@dmino protecting group, and isolating thecom@oradoqeoduct
and, if desired, converting it into a 2%alt -thereof. 6. The conpound of
formula (1V) and salts thereof . -

CH,SO,NH O—(CH,); —NH,

| O nButyi
ety

5. Process for preparation of compound of formula (11), characterized in that

a) the compound of formula (IV)

CH,SO,NH

5 O "nButyl
(Iv) -
is hydrogenated or
b)a corripouhd of formula (V)
" CH,SO,NH O—(CH,);—NH—Pg
| ol nButyl
o _ | | . : W ,
" is deprotected, where Pg is an amino protecting gfoup, ‘
and isolating the obtained product and, if desired, converting it into a salt thereqf. ,
6. The compound of formula (IV) and salts thereof |
15

7. Process for the preparation of compound of formula (IV) and salts thereof



15(1V) 7. Process for the preparation of conpound of forrmula (IV) and salts
thereof WO 2012/ 131410PCT/ HU2012/ 000021 26 (I'V) characterized in that

t he conpowocofi3iaormul a (V1) . i s mesyl ated, and i sol atcmgitzoe/mbizai ned
product and, if desired, converting it,into a salt thereof. 8. The
‘conmpounds of fornula (V) and salts theteof O

CH,SO,NH O—CH,—CH,—CN

Ne) hButyI
Iv)

characterized in that the compound of formula (VD

5

O—CH,—CH,—CN

O~ TnButyl
| VD
is mesylated, | N
and isolating the obtained product énd, if desired, converting it into a salt thereof .-

8. The _’corripounds of formula (V) and salts thereof

O—(CH,),—NH—Pg

" 0 nBuiyl' '
_ V)
~"where Pg is an amino protecting group.
9. The compounds according to claim 8, wherein Pg amino protecting group isan  A-
" CO- group, where A is alkyl, alkoxy, aryl or aryloxy group. -

15 10. Process for preparation of compoundsof formula (V) and salts thereof

CH,SO,NH._ O(CH,);—NH—Pg

O 'nButyl
V)

characterized in that the 'compound'of formula ‘(X) ’

CH,SO,NH. : 3
: _ 0 nButyl



OnButyl (V) where Pg is an am no protecting group. 9. The conpounds
according to claim@8, wherein Pg am no protecting group is an A0O- group,
wher e A iwoabioyisi4ial koxy, aryl or aryl oxy group. 1510. PcoaE=28120D021
preparation of conpounds of .fornmula ( and salts thereof O OnButyl (V)
characterized in that the compound of forhula (X) CH3SO NH nButyl WO
2012/ 131410PCT/ HU2012/ 000%}1] 27 (XI') under Friedel-Crafts reaction
conditions, where Pg is amno protecting group, and isolating the obtained

;- product angs relaéted Q@8thIRehpotRNYLIoth iR ('Xq) into a salt thereof. 11. The
conpound of formula.(VI) and salts thereof is hydrogenated,

O , |
‘ >_©‘O_(CH2)3“NH'_PQ
Cl ' '

(XI)
5 ~ under Friedel-Crafts reaction Conditions, where Pg is amino protecting group,
and isolating the obtained product and, if desired, converting it into a salt thereof. -

11. The compound of formula (VI) and salts thereof

(@) :
H,N O—CH,—CH,—CN
-0 “nButyl - =
(VD). |
10 12 Prdcess for the preparation of compound of formula (VI) and salts thereof

—0—CH,—CH,—CN
o nButyI
| (VD)

characterized in that the éompound of formula (VII)

—O—CH,—CH,—CN

- 15

is hydrogenated, 7
and isolating the obtained pfoduct_ and,’ if desired, converting it into a salt thereof. -

13. The compound of formula (VII)



and isolating the obtai ned product and, if desired, converting it into a

salt thereof. 13. The conpound of fornmula (VII)
WO 2012/131410 PCT/HU2012/000021

28

‘O(—’CHVZ-—CHZI—VCN

o)l nButyI
- (VII)

14, Process for the preparation of compound of ,forrnuIé (V_II)

*o CH CH—CN )

To” nButyI
. (v

'characterlzed in that the compound of formula (VIII)

, : o (VIII) ,
_ 10 - s reacted with acrylomtrlle of formula CHz CH CN (IX)

'and 1solat1ng the: obtamed product

[



