WO 2011/ 121245PCT/ FR2011/ 050726 1 PROCESS FOR PREPARI NG AM NOBENZOFURAN
DERI VATI VES WO 201 Wh@1ptesent invention rel ates gener @CY/RRRAINEOS50726
preparation of am nobenzofuran derivativeés. 5More specifically, the
invention relates to a process for preparing 5- am nobenzofuran derivatives
of general for nERGCESSIWRFSOPARINBEARIIOEENY SRLRAN B@F@@fﬁfrq@s‘m' ch Ri
represents hydrogen or an al Kyl group and RZ Tepresentsam a

di al kyl am noal kyl group. 15In formula | above: ORL represents, in
particular, a linear or branched Cl1-C8 al kyl group, especially a linear or
branched Cl-C4 alKyl piesept siwknten meelbids, gtrorblly nicpr they| prapseiapy by

n- but yl , sec-t%;]'%l or terﬁ%-butt.\/ll OR2 represents, in particular, a linear
or branched 1" eﬁﬁfﬁﬂa‘b %ﬁﬁ' %especi ally a linear or branched Cl-C4

al kyl greup such nasrenBbdtlicalgt fivd i fopP 5S@P i fecrbutyl
or tert-butyl or al terLtr)lati ve[?y‘ aé d?%ﬁ?ﬁaﬁiﬂggls@y% qg%%%éq?(ﬂu%%pgﬁﬁ@agh

| i near or braRieREENZKEAN deibidives obfemraC®randzespeci al |y in whi ch each

| i near or branched al kyl group is of Cl-C4, such as nethyl, ethyl,

n- propyl, isopropyl, n-butyl, sec-butyl or 25tert-butyl. In
particular, Rl represents n-butyl and R2 Qepresents

3-(di - nbut yl ar ni no) propyl . Among thé ¢ nds of formula |I above,
2-n-but y1{443- (di - nbut yl ankM0 p/roq‘xy| F"é“n@ 1- 5-7amithoBenzof uran descri bed
in pateny EP 30 0 471 609 proves tn be joafr%{ic |y useful as an

i nternedi ate product for the final p&eparation of

am noal koxybenzoyl benzol uran derivatives, in particular for the preparation
of 2-n-butyl-3-043-(di-n-butyl am no) propoxyl benzoy1}-5-

met hanesul f onani dobenzofuran, commonly known as dronedarorie, and also WD

2011/ 121245R ranf o P remrece
t hephar mcefﬁ%@lﬁiﬁgéﬁggg§ﬁﬁgéa ‘Ess hr(f([aeroejbi‘n. !ll“lmcsh Iﬁét’%%ﬁ'é rﬁﬁsflyﬁgﬁg%%@énaibfuran
derivative wdey/l desgr abeR:iraptdsenpadeatkynentibhyednipoeniogisly, along with its
t her apeblpi c appli cilt_if@?s1 Espe.ci ally in the cardiovascular field where it

8 be partf &MY a

proved par f¥@ant ageous, for
Rq represents, in particutar, a linear or branched C4-Cs aikyl group,

especially a linear or branched C+-Cy4 alkyl group such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl,
e Rg represents, in particular, a linear or branched C;-Cg alkyl group,
20 especially a linear or branched C4-Cy alkyl group such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl or alternatively a
dialkylaminoalkyl group in which each linear or branched alkyl group is of
C4-Cs and especially in which each linear or branched alkyi group is of
C1-Ca, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or
25 tert~-butyl,
i1oparticular, Ry represents n-butyl and Ry represents  3-(di-n-
butylamino)propyl.
Among the compounds of formula | above, 2-n-butyl{4-[3-(di-n-
butylamino)propoxylbenzoyl}-5-aminobenzofuran  described in patent EP
30 0471 609 proves fo be particularly useful as an intermediate product for the
final preparation of aminoalkoxybenzoylbenzofuran derivatives, in particular
for the preparation of 2-n-butyl-3-{4-[3~(di-n-butylamino)propoxylbenzoyl}-5-

methanesulfonamidobenzofuran, commonly known as dronedarone, and also



S5exanpl e as an antiarrhythm c agent. I n addi tion, that same patent
EP 0 471 609V 8¢1b4&d245 process for synt hesi zi ng PCT/IFR2011/050726
2-n-butyl -3-{443- (di - n-but yl am no) pr opoxyl benzoy1}-5- am nobenzof uran using
2-n-butyl - 3-14-[ 3- (di - n-butyl am no) pr opoxy] benzoy11-5- nitrobenzofuran,
which is redyged, Lm@@ e, W rogen he 1 ence

pl ati num oxi de as cat aﬁ?gé@m& ive %CESB%gséi)r ed %%lté 9]% I—b\ﬁjé\/sé

this processmB%WalmétsuWltmlﬂbbdmmfbmrksdemmmenwe:e;spzmscabbu fo the byRat of

ol en SR DR O BRSBG PLRE S SELIS 0.
2-n-but yl - 3-dAdidvhshuiar fibki Buiarkam peVBHORPKY EJ%"LW% @9k {ét%% 8R&ofdr an
di sa \yant ag hu

that is capabl e of overcom ng this drawback an S tefains
of fundarent@@Me ésayt antiarrhythrpigtagentappl i cati on US 4 666 931 and t he

articles Chem'str ey, |ic 9 )

1361- 1364, Journdl gﬁd‘@ dhé?% Bcfﬁ?r}ﬁwd@ﬁ @ﬁ@@%ﬁdvélp%éés fBp.
163- 167 and Butieiiing of the Chenigall-$H pp.
1724-1726 de?grl be “ﬁg Nphenyl al kyl am d% agﬁ[@(d{ ngUE}%ﬂggﬂbgﬁg%y B?%Oylﬁ@
derivatives, “'B't}f)b%éﬂétaﬂ RSiga Y-y e vy (e Y- (Cilh”ebmytm“@lﬂnha%Dh@'}gbetpmﬁ} f~on of
conpounds o ) r.di t t.Lon Fur t her nor e,
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usi ng a’lpri e:ded;er@taacf)ﬂmam:aamtdxm adosewer,, totd"@é trdogarmiat cchgesunet descri be
the preparation g dronedarone conprisin nple step of treating a

5- N-al kyl ar ni dobéH?¥F\(¥ ari?lé¥ PRassi '\?é“foW'ﬂﬂﬁ%Lﬂ'éW@ﬁ%i) indtgenidespdialit te
invention Wih @St f : L t he

5-am nobenzél ur@n dé%lg gg@ﬂ;ggd é%%lgﬂdggqé'%ﬁlgﬂﬁjed%xz) aérf‘;glélﬁ13 VhlPP ed"tt?'#g
with a stronrg iadusirislgdk.as a hydracid, for exanple hydr ofI uoric acid, a
5-Nal kyl am dobe%of uran deri vatl ve pfngeneral forml a:

2011/ 121245PCT/ FROG117GE672603 @ REOFES0 511 Prwanis c#“Féiu ah%rim’%ﬁévre« the
sane neapi NG AW g;b%)l b%'ﬂg $ in

al kyl group, %r eﬁgﬁpl ekyre Oﬁ?o %@?R%Q@fgg?% agﬁ%tl on sa ﬁaggthg
conpound of overaghiagl thiw&ﬁ!a\mbaw tanldsdistastedamtagpeﬁmedl,ema‘u|1B&Q%&Sﬁiamner\f§bl h a
basi c agent nstuceh as an al kali netal hydroxide, to give this 10conpound of
formula | i ﬂé% base form Herei nabove and herei nbel ow, unl ess

speci fically nentHgaed application’ Nest araag 5@3@“@0@%@ AIRABS é’ﬂ)érrﬁ@tﬁfm 81‘3'
conpound which has a very high capacity for introducing protons i
reaction nech’i%ﬁhoé}bi@“ﬁm@@mH@lWGﬁar(é%Tt’@r| zed, 1iln apueddR1-4864t i doyrnby @{ pKa

nyar aci 20 suchoaaSERUIS Sibmirky 4! Banl STLoR 8 nGr B SF Eubin e~

hydr of | uori Craghidal oOClelyT@fe Jb@ém oY1) C vagenb ﬁ]@aﬂ‘$2fﬁ-ﬂ37’2§h8§%& q\ﬁ)rrpound
which has a high affinity fo rot ons Hand which is characterize

aqueous_sol GPPBW&”%’F“&‘%I@W@P plutesridebamzofuranhde ivatives badic lacgienta‘ny
[ f b
veak bases Se SUPASS" iR LI P RAEHEPUR, B RO bR YR Tt ke i

met al car boaat@ﬁlsmlﬂ)mbka\k@ntimt al hydroxi des. The term "strong base"
means chem c? forrpound which has a very high affinity for protons H
and whi i s chardtiberneed, Wi 88tdous 20 describes a process for preparing

dronedarone, in six steps, using a Friedel-Crafts reaction. However, that
document does not describe the preparation of dronedarone comprising a
simple step of treating a 5-N-alkytamidobenzofuran derivative of formula (la)
according to the invention with a strong acid.

30 According to the invention, the 5-aminobenzofuran derivatives of
formula | may be prepared by treating, with a strong acid such as a hydracid,
for example hydrofluoric acid, a 5-N-alkylamidobenzofuran derivative of
general formula:



25 sol ution, a of greater than 14. The term "strong base" especially
means any alwﬁi ﬁgﬂgﬂ2ﬁ§drOX|de such as chosen fromRBGdiHRa0ydO6RT2E and
pot assi um hydr oxi de. The acid treaBment nay be undertaken in a polar
sol vent such as an al cohol, for exanple ethanol, using an acid generally in
excess, for exanple 30fron11 to 6 equivalents of this acid per equival ent
of conpound of forrmula II. Mor eover, Khe acid-addition salt of the
conmpound of fornmula |I may %e treated with a bas/c ent, after isolation
fron1the reacti on nedi uie i@ - i @héhcontrary, in
situ, i.e. within this sane reac medi
2011/ 121245PCT/ FR2011/ 050726 4 (& starting conpounds of fornula I
may be prepared according to the follow ng reaction schenen 0 R3- C- NH
ORS-C°NH+ O0C- H- OH H

in which Ry and Ry have the same meaning as previously and R represents a

finear or branched C4-C4 alkyl group, for example methyl, to form an acid-

addition salt of the compound of formula |, which salt is itself treated, if

necessary, with a basic agent such as an alkali metal hydroxide, to give this
10 compound of formula | in free base form.

Hereinabove and hereinbelow, unless specifically mentioned:

The ferm "strong acid" means any chemical compound which has a
very high capacity for introducing protons into the reaction medium and which
is characterized, in aqueous solution, by a pKa of less than or equal to 1. The

15 term "strong acid" especially means any hydracid such as chosen from
hydrochloric acid, hydrobromic acid and hydrofluoric acid.

The term "basic agent" means any chemical compound which has a
Eﬂgheﬂﬂnﬁyforpmﬁonsi#*and\Nthischanmﬁeﬂzed,klaqueoussohnkm,by
a pKa of greater than 7. The term "basic agent" especially means bases of

20 any type such as chosen from organic bases, weak bases and strong bases,
chosen especially from tertiary amines, alkali metal carbonates and alkali
metal hydroxides.

The term "strong base" means any chemical compound which has a
very high affinity for protons H" and which is characterized, in aqueous

25 solution, by a pKa of greater than 14. The term "strong base" especially
means any alkali metal hydroxide, such as chosen from sodium hydroxide and
potassium hydroxide.

The acid treatment may be undertaken in a polar solvent such as an
alcohol, for example ethanol, using an acid generally in excess, for example

30 from 1 to 6 equivalents of this acid per equivalent of compound of formula 11.

Moreover, the acid-addition sait of the compound of formula | may be

treated with a basic agent, after isolation from the reaction medium in which it

is formed or, on the contrary, in situ, i.e. within this same reaction medium.
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The starting compounds of formula H may be prepared according to the
following reaction scheme:
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Vv Il i.e. starting with a conpound of formula Ill, in which R3 has the
same neani ngV\ds 2pf @Mi2dd@4by, which conpound is heated i RCTHERPIEFEROR ©f
trifluoroacetic 5 acid in a suitable sol gent, usually an am ne, for exanple
hexanet hyl enetetram ne, to form an N phenyl al kyl am de derivative of formula
IV in which R3 has the sape neani ng as previously. This am de of
formula IV is then react with an ester ofPfornula V in which RL has the
same neani ng as previouslly, R4 represents d||i arvzor 10 branched Cl1-C4
al kyl group and Hal rdprdsehts 3 yeny—f 6r €xamie ®fonine, in the
presence of a basic agent, gene gak pas-MA ch as an alkali neta
carbonate, and by heating in a potar s0fvent so as to forman ester of
formula VI in which Rl, R3 and R4 have the sane neaning as pfeviously. The
ester of fornmula VI is then saponified in the presence of a strong 1l5base,
generally an al kali metal hydroxide, the reaction usually taking place at
WO 2011/ 121245PCDFR2011/ 050726 roomtenperature and in a suitable
solvent, for exanple an ether, tto give a salt of a carboxylic acid
derivative, which is treated with a strong acid, such as a hydracid, for
exanpl e hydrofluoric acid, which gives a carhoxylic acid derivative of
formula VI1 in which RL ang R3 have the sane,I ani.ng as 5previously.

t he csﬁlized to a benzofuran

The conpound of fornula VIII thus proeduced is
derivative of fornula VB GrINGAT] ﬂ"“éﬁg“R§3ﬁ“ve t fe” S4he neani ng as
e | gsen -¢f, an—organi c base, generally a
FfonylO“chl ori de. The reaction is 10

previously, this being done in th

tertiary am ne, and of a benzenesu

usual |y performed by heating in a suitable solvent, in general an aprotic
sol vent such as an aromatic hydrocarbon or an ether. The benzot uran
derivative of fornmula VIII thus obtaiped is then coupled with an acyl

hal ogen of formula I X in which RS represents, a |inear or branched Cl-04
al kyl group, for exanple nethyl, and | "has "'t he sanme neani ng as 15
previously, for exanple chlorine, this being done in the presence of a
Lewis acid, for exanple ferric chloride, and in a non-pol’dr solvent, for
exanpl e a hal ogenated conpound. The reacti o nmedi umthus obtained is then
hydrol yzed in the presencg of a strong acid)| fo anple a hydracid, to
produce a ket one of fo§nyﬁqpﬁ{L Wi~ - Hd mh@ygzthe same meani ng
20as previously. Thi’s 'Ket o ‘Ifodnula is A hen deal kyl ated by
heating in the presence of al um mwynChH idétiand in a non-pol ar sol vent,
usual | y a hal ogenat ed sol vent such as chl orobenzene, to forma

4- hydr oxyphenyl derivative of formula XI in which Rl and R3 have the sane
meani ng as previously. 25 Thereafter, the conpound of fdrnmula X is

o el U A S

exanpl e chl el pewviditey,r@aRhi @mbalhdgs MlcAt&! N th88BESSENCE By doRASES
agent such as an alkali netal carbonate and by heating usually 1n a polar

sol vent Suclicis aNkettonesuitebleyi vawltdrd, dessuady 3@eonmonind, of fof or subapld .
Anot her SUbjh%%ga%];t]i@%!glﬁei%g ell"ri]cga:tbr%\c/)ﬁwqténoﬂlqgheén%ﬁael\ﬁylga%iéehger"\il\?ahtﬁfre]ay(ljfaf!oh%lu%m de

derivatives 0O
IV in which Rz has the same meaning as previously

This amide of formula IV is then reacted with an ester of formula V in

which Ry has the same meaning as previously, Ry represents a linear or

10 branched C4-C, alkyl group and Hal represents a halogen, for example

bromine, in the presence of a basic agent, generally a weak base such as an

alkali metal carbonate, and by heating in a polar soivent so as to form an ester
cﬁfonnukaVlhmekﬂ1Rq,Rgandi?qhavethesanmnﬂeanhugas;we%ousnﬁ

The ester of formula VI is then saponified in the presence of a strong

15 base, generally an alkali metal hydroxide, the reaction usually taking place at



WO 2011/ 121245PCT/ FR2011/ 050726 7 XI'll in which R3 has the sane neani ng

as previ ousl War@1¥/¥adghésent s hydrogen or a group of BeTeérmRof of0Bai7as O -

CH- CO-R6 R. XIV in which Rl' and R6 represent, independently
of each other, hydrogen 10or a |inear or branched Cl-C4 al kyl group,

to the excl ussan tofpeheuRoERQUATS shiRsbMdHRIR3IT dWinm effﬁa‘?p{cf@#' e gnd Y
or

H. Anmong t he N-phenyl al kyl am de derivatives of genera nul a
XI 1, menti oﬁalﬁﬁilatﬂ‘é“h’@ﬂéc efitk drydiativa, whicths Reatepwik enstsoray hideatcions

branched 15 | Qr d sent oup of general fornula
XIV: 0 - Oa @dt‘%b*&y fogzté%é%@g bR aﬁ'ft’s'i Wji‘?%h gpvesl.a ﬁﬁgxﬁﬁ’ it epfidsent ,
i ndependent | yenfativachl ¢tz Wiy dn ogrizh2Q0rar®l IR.NBaYe Qhe béa@ﬁ@'}%ga% aI kyl

group. the conpounds of formula XII'l, mention may
the follo @'eé’%%’hbup in which Y represents hydrogen or the group XIV | n

whi ch R3 iiﬁﬁiiiﬂ?ﬁewﬁ%’”‘d 05 5B uaR LIRS RS P Berb iz o a1
Mor eover, anbaigzdafenc depeativas obfodhoutaul/Bl X IWhiceR! ize@) n@yhéw thersfige made

of the subgroups in which R3 r@bﬁeﬁsents met hyl, Y represents hydrogen or
the gr oup X1 PEER MBhRE PrRLCrelpr EHNABE i 1'&@1@*@@‘%@%@@@Salhy‘diveﬁfg?en or
met hyl . SSRIaMN LY, r f | &l e derivatives
of forrrul a ><(? N @ tgntzﬁg@%!%% ﬁﬁ@%f% b%k%é%saﬁgl ecﬁt]é;r}dnet %'eeﬁ%o

r epr esenit(s twegiwopﬁlfc)ﬂmed mywhieatin@Rih amlm@mlmwbunwge&@ﬁbﬁ@]r@;m; gsents
r epr esent and Y repr esents the group XIVin

\/\rrﬁlt (r:]%l R 107YhFds Séfzﬂ"‘sasna'bﬁ'tcﬂﬂ“a @ycgguﬁ Ped et 8hR{dr ogen. I'n

SNl kyl am dobonz or ur one qor e vaLeSF oh Mo B ERRAREATS B coupleo
with an acyl halogen of formula IX in which Rs represents a linear or branched
C1-Cy alkyl group, for example methyl, and Hal has the same meaning as

15 previously, for example chlorine, this being done in the presence of a Lewis
acid, for example ferric chloride, and in a non-polar solvent, for example a
halogenated compound. The reaction medium thus obtained is then
hydrolyzed in the presence of a strong acid, for example a hydracid, to
produce a ketone of formula X in which Ry, R3 and Rs have the same meaning

20 as previously.

This ketone of formula X is then dealkylated by heating in the presence
of aluminum chloride and in a non-polar solvent, usually a halogenated
solvent such as chlorobenzene, to form a 4-hydroxyphenyl derivative of
formula X! in which Ry and R3 have the same meaning as previously.

25 Thereafter, the compound of formula Xi is reacted with an atkyl halide
of formula Xl in which R, has the same meaning as previously and Hal has
the same meaning as previously, for example chlorine, the reaction taking
place in the presence of a basic agent such as an afkali metal carbonate and
by heating usually in a polar solvent such as a ketone, to give the desired

30 compound of formula Il

Another subject of the present invention relates fto the N-

phenylalkylamide derivatives of general formula:



R3 - C- NH 15 in which RI' and R3 have the sane neaning as previously and
Z represent sVWydOdgéarzi@rnSa group of general fornul a: 1RLT/ER20XKVI052000
whi ch R2' represents hydrogen, a linear gr branched Cral al kyl group or a
di al kyl am noal kyl group in which each linear or branched al kyl group is of
C04, to the exclusion of the conpounds for which R3 = M, 7 = Hand R1 =
H Me, Et or n-Bu. 25Anpng the 5-NYal kyl am dobefzof uran derivatives of

general formula XV, nmention may be“n@_&a Q 0s iﬁ whi ch R1' represents
hydrogen or a linear or br anchefscF-&4a group, R3 represents a l|inear
or branched Cl1-C4 al kyl group and 7 repres angroup of general fornula
XVI: WD 2011/ 121245PCT/ FR2011/ 050726 9 XVl in which R2' represents
hydrogen, a linear or branched Cl-C4 al kyl group or a dial kyl am noal kyl
group in which each |linear or branched al kyl group is of Cl- C4

Anmong the conmpounds of fornmula XV above, nention may bexppde of those in

which R1l'" represents n-butyl, and also of the conpounds of formula XV in
which R3 rep ’e‘gﬁﬁf‘ﬁmﬁ@%%‘@ same meaning as previously and Y represents hydrogen

O oragroup of general formula:

O
I

- C|H -C-0-Rs

Ry

XV
in which Ry and Rg represent, independently of each other, hydrogen
10 oralinear or branched C4-Cy alkyl group,
to the exclusion of the compounds for which R3 = Me, Et or isopropyl
andY = H.
Among the N-phenylalkylamide derivatives of general formula X,
mention may be made of those in which Ry represents a linear or branched
156 C4-Cq alkyl group and Y represents a group of general formula XIV:

O

I
-CH-C-0-Rs

R

Y
in which Ry and Rs represent, independently of each other, hydrogen
20 oralinear or branched C4-C4 alkyl group.
Among the compounds of formuia XIIf, mention may he made of the
following subgroup in which Y represents hydrogen or the group XiV in which
Rq represents n-butyl, and also of the compounds of formuta X1l in which Ra

represents methyl



Mor eover, anong the conpounds of fornmula XV, nmention may be 10made of the
fol | owi ng subdgee@dpd/ticdi2dhi ch Z represents hydrogen or RCHFRGOMVOSOTZENI ch
R2' represents hydrogen, nethyl or 3-(di$n-butyl am no)propyl.

Mor eover, anong the conpounds of forrmula XV, nention nmay al so be nmade of
those in which le\/rormreﬁsermzbagrth@taoyrhpoﬁ%srcﬁ%ﬁﬁgmﬁrraﬂ%émlonaﬁ' gﬂ’%rther
represents h%/drogen met hyl or 3-(di-n-butylam no)pro . 15Consequentl vy,
subgr oups of @H@agewfaﬁh@/ls&ﬁﬂmnﬁbﬂ/ﬂh%fh n@m&sev@smthyloerare%my be

oo o gl Sk ST R RSSOy

represents nhjirbyén oRaqertleyqresents met hyl and 7 represents t he 20group XV

i n which " represents neth R1l" represents n-butyl, R3 represents
ot hyl a7 1 oo COBTREIY Kb BbOtoNDs 1T Ak Bhoken RBpEa i vatves of

3- (di - n-but yﬁoﬁ%@kﬁrﬁgy he tﬁgsggp\ghlcﬂnal subj ect of the present invention

concerns the us s of fornmula 11 for the preparation of

dr onedar one an@)of R25ppmsaatsel:rteﬂlqala\r§d Jceaptedite val drsupheneaf which R, Thus,
according to anot her char acteristic_of the present invention, dronedarone
of formila: 0 FBCEDIEEIS NGYIEPL RO eSS a5yl 21245PCT] FR2O11) 050726

10,20, onar ey ook ygagserh bl e opstasanl ostohe 201 Ot . Y

treating a 5-N-al kyl benzo formul a
whi ch R3thas the slmmﬁalwﬁwtwgrmﬁwm%%tsﬂ"gdr(e}(mrrpl e met hyl, with a

h le h fl d to f
strong acid suc i%saeadrpcyrqrancotﬁér sucfarje(% oa'}n"ﬁeeprengrtqnvejr%rrc;nccgr%ern<s H?e C)Ir\lfn an

alkylamidobenzofuran derivatives of general formula:

i
AN
Rs-C-NH T~ 1““"—']“ z
2 o R
XV
15
in which Ry and Rj have the same meaning as previously and Z represents
hydrogen or a group of general formula:
0O
I .
-C 7N O-Re
XVI
20 in which Ry’ represents hydrogen, a linear or branched C4-C, alkyl group or a
dialkylaminoalkyl group in which each finear or branched alkyl group is of C,-
Ca,
to the exclusion of the compounds for which R; = Me, Z = H and R’y = H, Me,
Et or n-Bu.
25 Among the 5-N-alkylamidobenzofuran derivatives of general formula

XV, mention may be made of those in which Ry’ represents hydrogen or a
linear or branched C4-Cy atkyl group, Rs represents a linear or branched C-Cy

alkyl group and Z represents a group of general formula XVI;



10addi ti on salté& al so known as an "acid-addition salt") of

2-n- but y1- 3- Y¥AZN(1d{1%1246ut y| ani no) pr opoxyl benzoy11- 5- BEiTERROTHDE0OANG Of
formula: 142N 1 15 |a which salt is it$®elf treated with a basic agent
such as an al kali metal hydroxide, to give this conpound of formula la in
free base form 20b) by coupling this 5-am nobenzofuran derivative of
formula Ia with nmethanesul f onyl Ch|Prl e.to formthe dronedarone conpound
in free base form which may be reéft W ?Fgessary, with an acid to
produce a pharnmaceutically acceptabfe sal o] hi s conpound. The
5- N- al kyl am dobenzof uran derivatives of—fornula | la may 25 thensel ves be
obt ai ned by perform ng a sequence of steps according t?ﬁ@PICh a) an
N—phenylalkylanide derivative of general fornula: 0 R3 'V 30in

whi ch has, t ' d with t f
Gencral f or nll ATICTVE 50T EMEDE BB FRODIT 0T SBORE RAGL 00K DoLPLE: . Hel
Va in which Raligntninablkhry@ubhe HREE ZRANINRY: BF b%lﬁW@%ﬁQ’i’gSgP@ 5ol ng so

in the presence of a basic agent and by heatl ng 1 n ent to form
an ester of general fornula:

Among the compounds of formula XV above, mention may be made of

those in which R+ represents n-butyl, and also of the compounds of formula
XV in which Rs represents methyl.,
Moreover, among the compounds of formula XV, mention may be
10 made of the following subgroups in which Z represents hydrogen or a group
AVEin which Rz’represerﬁsiwydrogen,rneﬂwylorBMUﬁ—n—butykuﬂino)propyL
Moreover, among the compounds of formula XV, mention may also be
made of those in which Ry’ represents n-butyl, Rs represents methyl and Ry’
represents hydrogen, methyl or 3-(di-n-butylamino)propyl.
15 Consequently, subgroups of the 5-N-alkylamidobenzofuran derivatives
of formula XV may be those in which:
a) Ry represenis n-butyl, R; represents methyl and 7 represents the
group XVi in which R, represents hydrogen,
b) R+ represents n-butyl, Rs represents methyl and Z represents the
20 group XVIin which Ry’ represents methyl,
c) Ry represents n-butyl, Ry represents methyl and 7 represents the
group XVI in which Ry’ represents 3~(di-n-butylamino)propyl,

An additional subject of the present invention concerns the use of
compounds of formula I for the preparation of dronedarone and of
25 pharmaceutically acceptable saits thereof.

Thus, according to another characteristic of the present invention,

daronedarone of formula:

H5C - SO - NH _W.Q e <, </ > - (CH2)3-N(CaHo - n)a
N " CalHe- h—



0 R3-0-NH 0 CGHO0-O0HCOR4 CAH9-n M a or in which R3 and R4 have the sane
meani ng as pVeVIZOUSIN2 1285 the ester of formula Via is saponRpoedoiso7bbe
presence of a strong base, the reaction ppoceeding at roomtenperature and
in a suitable solvent, to give a carboxylic acid derivative, which is

treated Withaﬁdf‘phéﬂﬂgc@ﬁldéll%l%@eét%l@§eﬂ% iﬁé{%@’ﬂ%%}/%e%tg Wg&f |vative of

general fornul a: 'a 1n I'ch R3 has the
same meani ng as)pbeliesting g,5- -blyalkylermidolizmepliren deridaiier olvgdriaral fofriuermul a
VI1" is cyclized by heating in an aprotic solvent and in the presence of an
organi c base and a 15befizenesul fonyl haligle to form a benzofuran derivative

f | a: |2011/ 1 A5PCT/ FRQOl 1080726 12 O
of general fornu RNOL20117 @_ 2B NGt -
5 1 bt
0

Calo- n

Ha
in which Rs has the same meaning as previously, for example methyl, with a
strong acid such as a hydracid, for example hydrofluoric acid, to form an
10 addition salt (also known as an “acid-addition salt”) of 2-n-butyl-3- ~-{4-13-(di-n-

butylamino)propoxylbenzoyl}-5-aminobenzofuran of formula:

0]
Il
HoN — L / \ — O - (CHz2)3-N{CaHg - n)z
15 \ CaHa-n ==/
fa
which salt is itself treated with a basic agent such as an alkali metal hydroxide,
to give this compound of formula 1, in free base form,
20 b) by coupling this 5-aminobenzofuran derivative of formula o with

methanesulfonyl chloride to form the dronedarone compound in free base
form, which may be reacted, if necessary, with an acid to produce a
pharmaceutically acceptable salt of this compound.
The 5-N-alkylamidobenzofuran derivatives of formula i, may
25 themselves be obtained by performing a sequence of steps according to
which:

a) an N-phenylalkylamide derivative of general formula:

i) O
|
3-C - NH-—=" i— C-H
2~ OH
Y
30 in which Ry has the same meaning as previously, is reacted with an

aster of general formula:



R3-CNH O Villa in which R3 has the sane neaning as previously, d) the
benzof uran d&YPARTIVE @M ornula VI, is coupl ed withP&T/EBRYED1halddesof
general fornula: I X in which R5 and Haf have the same neani ng as
previously, this being done in the presence of a Lewis acid and in a
non-pol ar solvent, the reaction mediumthus fornmed then being hydrolyzed in
the presence of a strong acid to formfa ketone of general formula: 0
R3-CGNH-- 0 C C4H9-n - 0-R5 Xa ¢4% _'&jbllﬁs_nand R5 have the same neaning
as previously, e) the ketone of fo ar X" 1% deal kyl ated in the presence
of alum num chloride and in a non-pol arggol vent to forma 4-hydroxyphenyl
derivative of general formula: 15XIla WO 2011/121245PCT/ FR2011/ 050726 13 in

whi ch R3 has the sanme neani ng as previously,
Va

in which R4 and Hal have the same meaning as previously, and in
doing so in the presence of a basic agent and by heating in a polar

soivent to form an esfer of general formula:

O O

I
R3~C-NH C-H i)
o-?wc-om

Calo-n

Via

[ &3]

in which R; and R4 have the same meaning as previously,
b) the ester of formula V, is saponified in the presence of a sirong base,
the reaction proceeding at room temperature and in a suitable solvent,
to give a carboxylic acid derivative, which is treated with a strong acid

10 to form the carboxylic acid derivative of general formula:

O O

[ |
Re-CoNH-Z O P
""" O—(IEH—C—OH

Vila
in which R has the same meaning as previously,
¢) the carboxylic acid derivative of formula VI, is cyclized by heating in
an apretic solvent and in the presence of an organic base and a
15 benzenesulfonyl halide to form a benzofuran derivative of general

formuia;



f)the 4-hydroxyphenyl derivative of fornula X, is reacted with an al kyl
hal i de of geNéDAOfotaMH4E: 5SHal - (CH2) 3- N( C41- 19- n) 2XI | edmrwhbe hyddal7okas
t he sane meaning as previously, the reactpon taking place in the presence
of a basic agent and by heating in a polar solvent, to formthe desired

conpound of forrmula Il,. 10The nonlimting exanple that follows illustrates
the i nvention. PREPARATI ONS A. (3- Formyl-4- hydr oxypher Scet am de (conpound
IV: R3= Cl-13) 15 25 %%o N- (4-hydr oxyphenyBacet am de (0.165 nol; 1
equi val ent) and 92.7 g of trirstiublos ‘—aUWd (0.661 nol; 4 equival ents)

are placed in a 500 m reactor. The re i tprred, and 92.7 g of
hexanmet hyl enetetram ne (0.661 nol; 4 equivé@lents) are then added

porti onwi se. The reaction is exotherm c. A 20tenperature of 70C is

mai nt ai ned over 18 hours, while nonitoring the reactjon progress by
thin-1ayer chromatography (eluent: 8/2 toluene/nethgh%l). The reaction
mediumis all owed §OwWARHRL BaE G : oy mes thick, and is
diluted by addition of 1S Rt BRILAERRERNHG & drbyBREOTeS LT ng. 100 i
of ethyl acetat® af® brerofaduederigaiiva iafigonsuRs \Bbnts nuedleandithhanphages
are allowed to sep e settling. 300 nil of water and 200 nil of ethyl
acetate are added,R%@%Q%fgéwﬁahpgngpirred and the phases are then all owed
to separate by settling. The aqueous, phase is renoved first, then the
organi ¢ phase. The organi c phase isithen-washed twice with 150 m of water
intotal to collect, after phasgkﬁggaréiibLL ©4@em10rganic phase and a 30
new agueous phase. This new organic p is Then concentrated on a rotary
evaporator (T = 45C, 50 mHg). 14 g of desi red conpound are thus
obtained in the formof crystals recovered froman orange-red solution. WO
2011/ 121245PCT/ FR2011/ 050726 14 1H NWVR ( DVMBO- d6) NH O CH3 13C NWR
(DMBO-d6)5 WO 2011/ 121245 15 X

in which Rs and Hal have the same meaning as previously, this being

done in the presence of a Lewis acid and in a non-polar solvent, the
reaction medium thus formed then being hydrolyzed in the presence of

a strong acid o form a ketone of general formula:

0 O
| =

RS‘C"NH“W N I - C ..... @_.— O_}QS
S Oj__ CalHa-n

10 Xa
En\thhi?gandZ?shavethesamnerneanwm;aspweWousw,
e) the ketone of formula X, is dealkylated in the presence of aluminum
chloride and in a non-polar solvent to form a 4-hydroxyphenyl derivative

of general formula:

/ i
R3-G-NH W@\{ oo </ \>ﬁ on
N o J ...... Cal “19”%::1':17

15 Xia



PCT/ FR2011/ 050726 B. Methyl 2-(2-fornyl-4-N acetam dophenoxy)hexano
e (conpound WMQ 2R1%+12124800; R3= CH3, Hzt= CH3) 55.1 g PET/FR2011/050726

N- (3-formyl-4-hydr oxyphenypacet am de (cottpound V) (0.028 nmmol; 1

equi valent) and 10 m of N, N-dinethylformam de (2 volunes) are placed in a
coni cal flask. Th@ igas H,Hhshsluhee h%a%mgé@gre%ﬁo& >, Which gives a first
dark orange sol ution. Potassium carbonate (0.6 equivalent) and 8 ml of N N
10 di et hyl f of anth@ed-n1d®xyphempserantvebatetila X, Borascted aditt an .alldhe

m xture is stirre 5 nd the first solution is then added. Stirring is
continued at 50C %E?}df q%gq??l,eg%m@ﬁulai ves a second sol ution. 6.5 g of
nmet hyl 2- brornohept anoate (conmpound V) (1.05 equivalents) are then prepared
in 5mM of N Ndinethylformam de, and are added to the 15 second sol ution,
and the whole is then stirré&@-geH750 (EoHH)hours. Thgiar eacti on mixture is
taken up in 15 m of dichloronethane and 15 m of water, stirred, and the
two phases are separated by settling. The dichl oronethane phase is washed
with water (3 x 10 o tHy hasss hiedhen: t ! _
evaporator to gi vemgdvzlcgmr@\fﬁhc@:r yst%@ﬂﬁggg(ﬁér y@?% ’sﬁ%grtgtaﬁ‘%}lJi ?%@I%rri ed
in 20 nl of water amdetihehecpuskedeby’ spast ageot recolerhddtingl v di pbided
crystal s suspended iln tC\/ﬁ @t er. Thehﬁi xture is then filtered, which gives
8,9 g of wet crystaP¥ENG ERTHNE desiEH QPRGNSR adht hyl tert - butyl
ether. 50m of netkRanehlianie ttf | KL Sl igh! uxed for 1
hour in the presence of car g?&gglfbﬁﬂ%@f@l%vg% mb%%@%g?éi}g%g??ﬁh m xture is
filtered 25 through Celite and then concentrated to 50% 4 g of a

precipitate with an organic purity mmmggs recovered. The filtrate
is again concentrated and then stir -tenper ature, which brings
about the appearance of a new precipitate, which is filtered off and dri ed.
1.6 g of the desired conpound are thus recovered. WO

2011/ 121245PCTHRRESTDIOS0F FadnsyPHeNNRR Etmuids) (compChedi YaRssHiifit)ls 0.1 ppm
13.9 15

25 g of N-(4-hydroxyphenyl)acetamide (0.165 mol; 1 equivalent) and

92.7 g of trifluoroacetic acid (0.661 mol; 4 equivalents) are placed in a 500 ml
reactor. The mixture is stirred, and 92.7 g of hexamethylenetetramine (0.661

mol; 4 equivalents) are then added portionwise. The reaction is exothermic. A

20 temperature of 70°C is maintained over 18 hours, while monitoring the
reaction  progress by  thin-dlayer  chromatography  (eluent:  8/2
toluene/methanol). The reaction medium is allowed to warm to room
temperature. It becomes thick, and is diluted by addition of 200 ml of water to

facilitate the stirring. 100 mi of ethyl acetate are then added. Stirring is

N
[ @]

continued and the phases are allowed fo separate by settling. 300 ml of water
and 200 mi of ethyl acetate are added, the mixture is stired and the phases
are then allowed to separate by setiling. The aqueous phase is removed first,
then the organic phase. The organic phase is then washed twice with 150 ml
of water in fofal to collect, after phase separation, a new organic phase and a
30 new aqueous phase. This new organic phase is then concentrated on a rotary
evaporator (T = 45°C; 50 mmMg). 14 g of the desired compound are thus

obtained in the form of crystals recovered from an orange-red solution.



Nunmber of carbons 1 WO 2011/121245PCT/ FR2011/ 050726 17

C. 2- ( 2- For ny t¥@&-R1acixiadibdophenoxy) hexanoi ¢ aci d (conmppund=Nbh11/B557ns CAH9;
R3= CH3) 53.5 g of nethyl 2-(2-formyl-4-Hsacetam dophenoxy)hexanoate
(conpound VI) (0.0114 nol; 1 equivalent) and then about 15 m of nethyl
terthbutyl eth@WﬂM@QQM&Sé4%$|U”ES) are placed in a round-bottoned flask. The
mxture is stirred at roomtenperature so as to forma suspension of this
ester. A sodi um hydroxide solution (0.57 g/5 mM of water) is then added and
the 10 m xture is stirred for 1 hour. 5 m of water are then added and
stirring is continued until total disébtution of the ester conpound is
obtai ned. Two phases are thus recovered, ope-pf nethyl tert-butyl ether,

t he ot her an agueous phase cont ai ni ng

are separated by settling and 5 ml of
are then added to 15 the aqueous phase| (pH 14).

brought to pH 1, which brings about t

arboxylic acid. These two phases

6% hydrochloric acid/5 m of water

The aqueous phase is

appearance of a yellow precipitate,

and is then stirred for 30 m nutes at
filtered off through a sinter, which
with an organic purity of 99.7% Thi

brought to reflux and then filtered 20whil e hot.

conpound are thus obtained, and are dried to WO

omtenperature. The precipitate is
ves 3.1 g of an orange-yell ow nass
megsy,i s taken up in 20 m of acetone,
1.7 g of wet white

2011/ 121245RCTHLER2011/.050726..18..gi.ve.. 1.5 g.of .the desired. conpound in the
formof whife &hpstisps wilt hVisitipheiani | puiciorgtiofi P9. WeuiHdVR |( DMEGyAS)
10 7 H2CH2Q O-C@wﬁﬁgcif 2 \CH3 29" Chem cal Shir&ém@hﬁﬂs(wii -
6% 0.01 ppm 0.5 Hz)
2.00 Singlet 3 - CHa
6.94 Doublet 1 “Jiss=9.0 Hz H(8)
7.64 Doubled 1 Shs15=9.0 Hz H(5)
doublet Jns13=2.5 Hz
7.88 “Doublet 1 Uhans=2.5 Hz | H(3)
9.86 Broad singlet 1 - NH
10.24 Singlet 1 - CH(7)
10.44 Broad singiet 1 - OH
5
BC NMR (DMSO-dg)
Chemical shifts Number of Agsignment
&t 0.1 ppm carbrons
23.6 1 CHs
117.3 1 CH(6)
118.5 1 CH(3)
121.8 1 Quaternary C (2)
127.9 1 CH(5)




5 0.01 ppmMiltiplicity Integra- tion 3 Coupling constants (1JI 0.5 Hz)
Assign- neri WO.2891Md1pK6t  JCL13- 0H2-7.0 CH3(11) 1. 35p8extRo?|/030M2s CH3=
(.0 3JCH2-CH2=7.0 CH2 (10) 1.48 Quintet 256, 1cl-12-p-12=7.0 CH(9) 1.94

Br oad

131.5 1 Quaternary C (4)
156.6 1 Quaternary C (1)
167.9 1 CH-C=0O

191.0 1 CH(7) ~aldehyde-

B. Methyi 2-(2-formyl-4-N-acetamidophenoxy)hexanoate (compound Vi:
R'}: D—C4Hg; Rgx CHg; Rq‘: CHg)

[#3]

2.1 g of N-(3-formyk4-hydroxyphenyl)acetamide (compound V) (0.028
mmot; 1 equivalent) and 10 ml of N,N-dimethylformamide (2 volumes) are
placed in a conical flask. The reaction mixiure is stirred at 50°C, which gives a
first dark orange solution.

Potassium  carbonate (0.6 equivalent) and 8 ml of N,N-
10 dimethylformamide (1.5 volumes) are placed in a 50 ml reactor. The mixture is

stirred at 50°C and the first solution is then added. Stirring is continued at

50°C for 1 hour, which gives a second solution.
6.5 g of methyl 2-brornoheptanoate (compound V) (1.05 eguivalents)
are then prepared in 5 ml of N,N-dimethylformamide, and are added to the
16 second solution, and the whole is then stirred at 75°C for 5 hours. The
reaction mixture is taken up in 15 mi of dichloromethane and 15 ml of water,
stired, and the two phases are separated by seftling. The dichloromethane
phase is washed with water (3 x 10 ml) and this phase is then concentrated
on a rotary evaporator to give 9 g of brown crystals. These crystals are
20 resluried in 20 ml of water and then crushed by spatula to recover finely
divided crystals suspended in the water. The mixture is then filtered, which
gives 8.8 g of wel crystals, which are taken up in 25 mi of methyl tert-butyi
ether. 5 mi of methanol are added and the mixture is then refluxed for 1 hour
in the presence of carbon black (0.1 g). The hot reaction mixture is filtered
25 through Celite and then concentrated to 50%. 4 g of a precipitate with an
organic purity of 98% are thus recovered. The filirate is again concentrated
and then stirred at room temperature, which brings about the appearance of a
new precipitate, which is filtered off and dried. 1.6 g of the desired compound

are thus recovered.



doublet of triplets 2 JOH2-0H2-7.0 3-1cH2-cu-6.0 CH2 (8) 2.02 Singlet CH3
(13) 4.90 7.@’?8@@ PV e4128547+8=6. 0 CH(7) Doubl et Doubl BETdBRBD &Y /(0¥ 26

3,1116415=9. 0 CH( 6) 7.76 16

"H NMR (CDCl3)

10 4 CH o o
%I ‘WPha

Chemical Multiplicity Integra- Coupling Assign-

shifts tlon constants ([J] & ment
& 0.01 ppm 3.5 Hz)
0.92 Triplet 3 Uomsone=7 5 Hz | CHs(12)
1.38 Sextet 2 Jonzcna=r 5 Hz | CH, (11)
*Jorpcrp=7.5 Hz
1.49 Quintet 2 Jompcre=7.5 Hz | CHj (10)
2.01 Multiplet 2 CH; (9)
2.15 Singlet 3 - CH3j (16)
3.74 Singlet 3 - CHs (14)
4.74 Triplet 2 *JencHe=6.0 Hz CH(8)
6.79 Doublet 1 *Jhe.15=9.0 Hz H(6)
7.62 Doublet 1 *Jias=3.0 Hz H(3)
8.09 Doubled 1 “Jrsr6=9.0 Hz H(5)
doublet s a=3.0 Hz
8.11 Broad singlet 1 - NH
10.51 Singlet 1 - CH(7)
5
BC NMR (CDCls)
Chemical shifts Number of Assignment

6201 ppm carbons

13.9 1 CHs (12)




Ju5i t5=9. 0 145-113=25 CH(5) CH(3) 7.93 Doublet ---4- 43..H5=2.5 9.98
Si ngl et NI 7EO1) 1431 B G et CH (al dehyde) 13.12 Broad3FRghet/oko72600H

17
22.3 1 CH> (11)
24.3 1 CHs (16)
27.3 1 CH» (10)
324 1 CH2 (9)
52.5 1 CHs (14)
77.4 1 CH(7)
114.1 —119.2 - 128.4 3 CH(S, 5, 6)
1254 1 Quaternary C (2)
132.7 1 Quaternary C (4)
156.8 1 Quaternary C (1)
168.9 - 171.6 2 C=0 (13, 15)
189.5 1 CH(7) —aldehyde-
C. 2-(2-Formyl-4-N-acetamidophenoxyhexanoic acid

(compound Vii: Ry= n-CsHg; Rg= CHa)

5 35 g of methyl 2-(2-formyt-4-N-acetamidophenoxy)hexanoate
{(compound V1) (0.0114 mol; 1 equivalent) and then about 15 ml of methyl tert-
butyl ether (about 3 volumes) are placed in a round-bottomed flask. The
mixture is stirred at room temperature so as to form a suspension of this ester.
A sodium hydroxide solution (0.57 g/5 mi of water) is then added and the

10 mixture is stirred for 1 hour. 5 ml of water are then added and stirring is
continued until total dissolution of the ester compound is obtained. Two
phases are thus recovered, one of methyl tert-butyl ether, the other an
aqueous phase containing a carboxylic acid. These two phases are separated
by settling and 5 ml of 36% hydrochloric acid/5 ml of water are then added to

15 the aqueous phase (pH = 14). The aqueous phase is brought to pH 1, which
brings about the appearance of a yellow precipitate, and is then stirred for 30
minutes at room temperature. The precipitate is filtered off through a sinter,
which gives 3.1 g of an orange-yellow mass with an organic purity of 99.7%.
This mass is taken up in 20 ml of acetone, brought to reflux and then filtered

20 while hot. 1.7 g of wet white compound are thus obtained, and are dried to



D. 2-n-Butyl -

5- N- acet am dobenzof uran (conpound VII1I:

R = n-04H9; R3= CH3) 5

1 g of benzeWid3aDfionyli2é8] oride and 1 m of tol uene areCplaceEd i/05@726
round-bottoned flask. The mixture is stirged, 1.3 g of triethylamne
equi val ents) are introduced and stirring is continued at 80C for 20
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of a second crop of crystals (organic purity: 99.1%. 1H NVR (0D013)

Chemi cal shiW®261102024ppm Multiplicity Iritegra.. dopc@oupbongosonss ants
(M 0.5 Hz) Assignnent 0.86 Triplet 3 13gan-c112-=7.5 Hz CH3(12) 1.32
Sextet 11 300-12-cvn-_3ocii2-cir CH2 (11)

B¢ NMR (DMSO-dg)

Chemical shifis Number of Assignment
o+ 0.1ppm carbons

13.7 1 CHz (11)
21.7 1 CH, (10)
23.7 1 CHs (13)
26.7 1 CH2 (9)
31.5 1 CH2 (8)
76.4 1 CH(7)

114.9 - 117.3 - 126.9 3 CH aromatic (3, 5, 6)
124.6 1 Quaternary C aromatic (2)
133.2 1 Quaternary C aromatic (4)
156.0 1 Quaternary C aromatic (1)

168.1 ~172.0 2 C=0 (12, 14)
189.0 1 CH (aldehyde)

D. 2-n-Butyl-5-N-acetamidobenzofuran (compound VIil: R¢= n-C4Hg; Ra= CH3)

[&)]

1 g of benzenesulfonyl chloride and 1 mi of toluene are placed in a
round-bottomed flask. The mixture is stired, 1.3 g of triethylamine (3.6
equivalents) are introduced and stirring is continued at 80°C for 20 minutes,
during which time the reaction medium becomes increasingly dark. A solution
of 1 g of 2-(2-formyl-4-N-acetamidophenoxy)hexanoic acid (compound VII)
10 (0.00355 mol; 1 equivalent) in 3 ml of toluene and 2 ml of methyl tert-buty]

ether is then infroduced. The mixture is heated at 80°C for 2 hours while
ronitoring the reaction kinetics by gas chromatography. The reaction mixture
is cooled to about 50°C and hydrolyzed by adding 4 ml of water. The toluane
phase and the agueous phase are separated by settling. 2 mt of water and 0.2
15 ml of 36% hydrochloric acid are added fo this organic phase. The mixture is
stirred for 5 minutes and the twa phases are then separated by settling. The
toluene phase is washed with 2 mi of water, and the two phases are

separated by setlling. The organic phase is washed with a solution of 0.9 g of



2=7.5 Hz 1.
2.84 Triplet
Doubl et (AB

intet 2 3Jcl2cH27.5 Hz CH2 (10) 2.08 Singlet 3 CH3 (13)
@O%méwéﬁ 5 Hz CH2 (9) 3.86 Singlet 3 PCHIFR20) 1858326
20

sodium hydroxide at 23% in 1.5 mi of water. The mixture is stirred, the toluene
phase is separated out by settling and washed with 2 g of 10% sodium
chloride solution. The two phases are separated by settling and the toluene

phase is concentrated on a rotary evaporator to recover 1.1 g of desired

5  compound in the form of a brown oil.
"H NMR (CDCp)
G
5
>;~NH2 NG
6 © 9 i -
Chemical Multiplicity Integra- Counpling Assign-
shifts tion constants ([J} rent
8 £ 0.01 ppm 0.5 Hz)
0.94 Triplet 3 “Jenaca=7.5 Hz | CHs (12)
1.40 Sextet 2 “Jorz-cra=enzcn | CHz (11)
o=1.5Hz
1.70 Quintet 2 “Jerz-cHz=7.5 Hz | CHj (10)
2.14 Singlet 3 CH; (13)
2.73 Triplet 2 “Jonac=7.5 Hz | CHj, (9)
6.29 Singlet 1 H(2)
7.12 Doubled 1 “Jis.6=8.5 Hz H(5)
doublet M hss=2.0 Hz
7.28 Doublet 1 Ures=8.5 Hz | H(6)
7.64 Broad singlet 1 ) NH
7.72 Doublet 1 “Jnans=2.0 Hz H(3)
10

C NMR (CDCls)



system) 2 418-1-11. ?=9.0 Hz 3J,118,.H 7=9.0 Hz H(18, 18') 7.32 Doublet 1

..... ., 4- WMOPBI4521246 Hz H(3) 7.36 Doublet 1 3,..1pt8/AREE+9080Hz2sH( 6)
7.54 Doubl ed doublet 1 7:5-rie-=9.0 Hz 44%5+13=2.0 Hz H(5) 7.57 Broad
singlet 1 NH

Chemical shifis Number of Assignment
o 0.1 ppm carbons
13.8 1 CH3(12)
22.3 1 CHa (11)
24.4 1 CHs; (13)
28.2 1 CH, (10)
29.8 1 CH, (9)
102.1 1 CH(2)
110.6 -112.5-116.5 3 CH(3), CH(5), CH(B)
1295 - 132.8 -~ 151.8 — 5 Aromatic quaternary
160.86 — 168.6 carbons (1, 4, 7, 8) and
C=0 (14)

E. 2:n-Butyl-3-(4-methoxybenzoyl)-5-N-acetamidobenzofuran (compound X:
R12 ﬂ-C4!“*{9; R\q: CHg; RsECHg)
10 g of 2-n-butyl-5-N-acetamidobenzofuran (compound VIH) {0.04 mol;

5 1 equivalent) and then a solution of 29.4 g of 4-methoxybenzoyl chioride
(compound 1X) (0.054 mol; 1.25 g equivalents) in dichloroethane are placed in

a 250 ml reactor. The whole is stirred at 40°C until dissolution is complete,

and 8.8 g of ferric chloride (0.054 mol; 1.25 equivalents) are then added
portionwise. The temperature is maintained at 40°C for 1 hour while

10 monitoring the reaction progress. The reaction medium is hydrolyzed by
adding 100 ml of water, and is heated to 50°C. The two phases are then
separated by setiling, and the organic phase is recovered and concenirated
under vacuum on a rotary evaporator. 21 g of an orange oil which forms
crystals are thus obtained. This oil is taken up in 40 mi of ethyl acetaie

15 {2 volumes) and brought to reflux in a round-bottomed flask, which brings
about dissolution of the crystals. The reaction medium is allowed to cool to
room temperature with stirring, which brings about the appearance of a
precipitate, which is kept in contact with an ice bath (5°C) for 10 minutes. The
reaction medium is filtered and pale yellow crystals are recovered. These

20 crystals are dried in a vacuum oven at 50°C to give 10.1 g of crystals, These

crystals are taken up in ethyl acetate (4 volumes) and the whole is then



7.80 Doublet (AB 2 Jih7-mB=9.0 Hz H(17, 17') systenm) 3| ...inr.nB,--9.0
Hz WO 20111 E243PCT2EB2011/ 050726 23 130 NWVR ( CDCI 3pCT/FR2011/050726
2-n- Butyl - 3- (4- hydroxybenzoyl) - 5- N- acet app dobenzof uran (conpound Xl : Ri =
n- C4H9; R3= CH3) 105 g of

2-n-butyl - 3- : 1), -5+ Lam . d . 0137
ol 1 quive ShE) e e RS e B aRCTbee e B ut S AR Casedln o
250 ni react tr rodthdemipetatues, isndsthea cadtas [GO@datd Ithélhﬁlt@%tjh@%_ythﬂﬁfdh}/ég i L€
tially_d d, .followed by add , | t of 5.
Y ol b e e e B ChiaP ey hod odiin a
change in thQnro‘?féﬁtdt%G"@?@?H@8%@01‘%%@&%%% Eﬁ%ﬁ?'férnqlbzﬁcf%e&oﬁ%q a

tenperature of 60C Is mainfai ne or 4 hours ure

2011/ 121 245PQTARRR (artA0BOTREY 249 7 Henamy drbbyydetle maneal domgolibdrih tak maher (3
volunmes) while stirring at. abqut 45C .5C. .The reaction nediumis then
extracted wi ?ﬁa ﬁ%‘?ﬁ'%ﬁ‘gﬁp %ftm%sc%?én(ﬁégaé‘t'%%”}ﬁ’f Sgﬂ%& 45C. The two phases are
separated by settling while hot. A butanol phase is thus recovered, in

which is observed a precipitate
H NMR (CDCl3)

= CH,

O\— .

5 ) 16 o 15-;_ o 20
L4 M p e 8 i % \ /
H,0 I jL 1w
13 N 7 o 1 ‘/\/’12

G 9 11

o

Chemical Multiplicity integra- Coupiing Assignment
shifis tion censtants ([J] &
& £ 0.01 ppm 0.5 Hzj
0.86 Triplet 3 *Jens.cna=7.5 Hz CHs(12)
1.32 Sextet 2 “Jorz-cna=erzon | CHa (11)
2=7.5 Hz
1.71 Quintet 2 *Jerp-cra=7.5 Hz CH, (10)
2.08 Singlet 3 CH; (13)
2.84 Triplet 2 “dorp.cp=7.5 Hz CHa (9)
3.86 Singlet 3 CHs (20)
6.93 Doublet (AB 2 Urisnr=9.0 Hz | H(18, 18))
system) *Jignir=9.0 Hz
7.32 Doublet 1 D hans=2.0 Hz H(3)
7.36 Doublet 1 “Jusrs=9.0 Hz H(6)
7.54 Doubled 1 *Jisne=9.0 Hz H(5)
doublet Thsn3=2.0 Hz
7.57 Broad singlet 1 NH
7.80 Doublet (AB 2 Unre=9.0 Hz | H(17,17)
system) S Jire18=9.0 Hz




5 which appears when the tenperature |lowers. The organic phase is filtered
and 2 g of aWRiA0g 1prd@4St are thus recovered. The fil PCayerpe ¢omoentr at ed
under vacuumon a rotary evaporator and the 4 g of oil thus obtained and
the precipitate are then taken up in ethyl acetate (2 volunes). The nedi um
I's then heated to reflux to dissolve the particles, and is allowed to cool
to room 10 tenperature. The crystals obtained are filtered off and 1.3 g of
a slightly yell ow product are thus recovered (organic purity: 97.9%. A
further recr ' on fromethyl acetate is perfornmed using the
filtrate obtgﬁ\@MF&ﬁ@@%)n&kes It possible to recover 0.8 g of desired
conpound with an organic purity of 96.6% 15 1H NIVIR (DVBO- d6) NH, 3

H3C4l 50 13 . Chenical .shifts 5 QL pprn Miltiplicity Integra- tion
Coupl i ng constjant &ReRrica0sbifkz) Absi ghivenbei0of77 T pl elsSigrihidhd 2)
61 0.1 ppm carbons
13.7 1 CHs(12)
22.4 1 CH, (11)
24.3 1 CH3 (13)
28.0 1 CH, (10)
30.1 1 CHz (9)
55.5 1 CHs; (20)
111.0 - 113.0 - 118.2 3 CH(3), CH(5), CH(8)
113.8 o 2 CH (18, 18")
131.7 2 CH (17,17
116.9 ~127.5-131.7 - 8 Aromatic quaternary
133.8 — 150.7 — 163.6 — carbons
165.4 - 168.5 (1,24,7,8,16,19) and
C=0(14)
190.4 1 C=0(15)
5
F. 2-n-Butyl-3-(4-hydroxybenzoy)-5-N-acetamidobenzofuran (compound Xi:
Ry= n-CaHg; Ra= CHy)
10 5 g of 2-n-butyl-3-(4-methoxybenzoyl)-5-N-acetamidobenzofuran

(compound X} (0.0137 mol; 1 equivalent) and 15 ml of chiorobenzene (3
volumes) are placed in a 250 mi reactor. The mixiure is stirred at 80°C until
the methoxy derivative is partially dissolved, followed by addition, in a single
portion, of 5.5 g of aluminum chloride (0.0411 mol; 3 equivalents), which
15 brings about a change in the reaction medium. The methoxy derivative is

dissolved and a temperature of 60°C is maintained for 4 hours. The mixture is



1.21 Sextet 2 JC112-C1-13=CH2-Cl-1 CH2 (1 1) 2=7.5 Hz 1 61 Quintet
' JCH2- C112=7VEORDT1CH21¢406) 1.98 Singlet 3 CH3 (13) 2.7BTHRPOEL/050728
Jcuzicin2=7.5 Hz Cl-12) 24

€]

10

then hydrolyzed by adding 15 ml of water (3 volumes) while stirring at about
45°C & 5°C. The reaction medium is then extracted with n-butanol at a
temperature of about 45°C. The two phases are separated by settling while
hot. A butanol phase is thus recovered, in which is observed a precipitate
which appears when the temperature lowers. The organic phase is filtered and
2 g of a white product are thus recovered. The filtrate is concentrated under
vacuum on a rotary evaporator and the 4 g of oil thus obtained and the
precipitate are then taken up in ethy! acetate (2 volumes). The medium is then
heated to reflux to dissolve the particles, and is allowed to cool to room
temperature. The crystals obtained are filtered off and 1.3 g of a slightly yellow
product are thus recovered (organic purity: 97.9%). A further recrystallization
from ethyl acetate is performed using the filtrate obtained, which makes it
possible to recover 0.8 g of desired compound with an organic purity of
96.6%.

"H NMR (DMSO-dg)

i

19

--—OH
%NH =
10 17 8'
12

Chemical Multiplicity ntegra- Coupling Assignment
shifts fion constants (JJ] =

6%+ 0.01 ppm 0.5 Hz)

0.77 Triplet 3 “Jens.crz=7.5 Hz CH3 (12)

1.21 Sextet 2 “dorpor= oo | CHz (11)
2=1.5 Hz

1.61 Quintet 2 “Jenpcrp=7.5 Hz CH» (10)

1.98 Singlet 3 CH; (13)

2.75 Triplet 2 *Jerncna=T.5 Hz CH, (9)
6.87 Doublet 2 *Jia17=8.5 Hz H(18, 18")

3 —
Jurgr=8.5 Hz




6.87 Doublet 2 ----- 3a-nv=8.5 Hz H(18, 18") Bi-lrilaiiiiiii7=-8.5 Hz

WD 2011/ 1212480CHHRIDILHE050726 25 7.51 7.64 Ml tipl e( PDAubRed 1 L/05403%,
H(5), H(6) 7.66 Doublet 2 3,67_,118=8.5 b

7.51 Multiptet 2 - H(3), H({5),
7.64 Doublet 1 H(6)
7.66 Doublet 2 *Jp17141558.5 Hz H(17,17")
i 119=8.5 Hz
9.90 Broad singlet 1 ~ NH or OH
10.43 Very broad 1 NH or OH
singlet

G NMR (DMSO-ds)

Chemical shifts Number of Assignment
5+ 0.1 ppm carbons
13.3 1 CH3(12)
21.5 1 CHo (11)
23.8 1 CHs (13)
27.0 1 CH» (10)
29.4 1 CH2 (9)
110.7 = 116.5 3 CH(3), CH(5), CH(B)
115.3 2 CH (18, 18)
131.5 2 CH (17,17
116.5 - 126.7 - 129.4 — 8 Aromatic quaternary
1354 - 149.1 - 162.2 - carbons (1,2,4,7,8,16,19)
163.4 - 167.9 and C=0(14)
189.1 1 C=0(15)

G. 2-n-Butyl-3-{4-[3-(di-n-butylamino)propoxylbenzoyli-5-N-

acetamidobenzofuran  (compound ;. Ry=  n-CyHg  Ro= 3-(di-n-

butylamino)propyl; Rz= CHjs)
10



3Jitir_tim=8.5 Hz H(17, 17') 9.90 Broad singlet 1 NH or OH 10.43 Very
broad si ngl etVO Q16521045 130 NWVR ( DVSO- d6) PCT/IFR2011/050726

G 2-n-Butyl - 3-{443- (di - n- but yl am no) pr op2&yl benzoyl11l-5- N-

acet am dobenzol uran( conpoundl | : Rl=n- 04H3; R2=3- (di - n- but yl am no) propyl; R3=

CH3) WO 2011/ 121245 /d%RZQl,»:{_/bg ¥ oxvi 50
2-n-butyl - E4 h dro%enzo %ﬂkog(get ars‘lxoat%}rét\gg rgldlceéamidObené()%r?n

(0.0114 nol ; (CON&RHNRER r(ﬂ)O%Z'- moy bgpvaksd) dnl garfhmtassuhlcBbeqateval 8nt s)

d 15 m of |, 8t th ck
A B T R g R M R e
1- chl or 0- 3- BEourdi-batidrney Fask MYPFRREBE ne@dqmgrs@n%ﬁ' bn&i@ @I'b?’c?f ﬁehiorcgr -3¢
equi val ent s) ﬂ e added at a tenperature of 80C and eis at

the reflux t by lanaingiprep@n arderypoethyfl k@ Gy mﬁfl étZ I@@{@svtalcaﬁtlabtme. The

white depositg gtdg% Kk ver hen,stirred

agai n by addi ng&g%urt &mgqé% \%?I(e)n &e{ﬁ vaggem 3“8%@@%8“? Jeilux

conti nued fotera;tn@nturé off ik meﬂiaylaastﬁy:tmom@wmeaﬁe@hum a“hbh@ﬁn@%%@ﬁr at ed

under vacuu ﬁ rotary ev qpﬁé{rat or. The oil thus obtained is taken up in
d

15 m of wat arpgndf ther arkt iSyleceupiedhany lis drereslirad Baaie bywedgihgsas ar e
separ at ed byfﬁ@fe‘i g, ﬂ‘%qy-‘}@%n@rﬁa#l]&aﬂﬂﬁz?el—ibﬁtni@%]%gnwdﬁgq B> %Iﬁcglg %ﬁnt of

acetic acid in wat er ure | rrre

separ at et byaéfétihbl regcto rhbeivor %mfﬁce:n Iopbasteat:s M\@@dﬂedamdrﬁ & arlrogfry
entrated, and 5.2 g of desired corrpound

\gfge{ hu-srhlr ch an! {:ql pll]ﬁ“;‘]é)ﬂflgp aigedis falen wp in 1@.{1ng§\/\(0@@3@ 15 ml of
methyl tert-butyl ether, and the two phases are separated by settling. The
organic phase is washed with 0.5 equivalent of acetic acid in 15 mi of water.
The mixture is stired, the phases are separated by settling and the organic

15 phase is washed with 15 ml of water. This organic phase is concentrated, and

5.2 g of desired compound are thus recovered in the form of a whitish oil.

"H NMR (CDCl3)
O O i I i i k

11 12

I N i ) e f g CHz-CHz-CHa-CHs3
M3C-C-NH —7° SNt @1 O—CHz—CHz-CszNi
o, e CHo-CHz-CH,-CHs

07 CHCHo-CH-CHs

d ¢ B @

Chemical Multiplicity infegration Assignment
shifts
& & 0.01 ppm

0.87 Triplet 3 CHa (a)

0.89 Triplet 5 2XCH3 (k)

1.31 Sextet 6 CHz (b)
2% CHz(})

1.48 Multiplet 4 2x CHg (i)

1.72 Quintet 2 CH; (c)

2.00 Multiplet 2 CH ()




EXAVPLE

52- n- But yl - 3W{Q@-2031('di1245but yl ami no) pr opoxyl benzoy0- 5- ROITWERROZODE0 ARG

hydr ochl ori de (conpound |I:

1 equival ent of

Ri= n-C4H9, R2¥ 3-(di-n-bUtYlarilinOPlIOPYl)

2-n-butyl - 3{{413 - H-pYTyTa opoxyt-benzoyty=5- I\h:lbel o rzof-yr an
(compound I}) ang(g@vol ures o?ﬂsgﬁilgt:]ol are placed in a Fg:é%{jo@

equi val ent sy of 3&%ydrodhl ori qriggdtd are |t hen agded ang thgxrcq_@zgw)on edi um
i s heated tp-treflux,...whidh brings about flormation of the desire

hydr ochl ori fle. Tﬁ’e72 eactifon ne&itlmtfﬁfl s thgn wash2d, at oom Céhpghat ur g,
wth aqueoug SOt cat-bgrat-e t+-0R—-5¢-as—+-0 "heapmame t-hi-s

hydr ochl or i Wi pasges int'd ' eﬂe aqugous phase rpm vvhﬁ('fh (rit i s
15extracted A THS™ T ttegesiTed LUIrpuu 1S te Aed—-t N an
organic purjty of %3% gree 0 conver5| on of %orrpoun (1%60%'3

The conversjon of5.@t n- butlyl - 3-H4did=f di - n{but yl am 1 no) pf

205- am nobe

zof ur.an_hvdr.d

(‘hl oride into.dn

onedarone. hydf

T

1en

performed ak desdrithed i1} pat €BoulEpt 0 471 609. 1WD CH(2)

2011/ 121245pPEH-FR203-4+-058+26~28~CLALNG -1 Pr-06 88 §--L.0L...pL.eparL.l.ng

5- am nobenzpf ur aﬁéfén vatli ves %@Utﬁf@her al |fornul & 1pand @@65 t he
addition saJts™T of T rgsent-s-hydrogenr—ot .“,. gf oup
and R2 reprgsents an al Ky %@h% aﬁéypﬁ% moal kyl J!gr oup, | char at |zed n
that a 5-N-al kyl am dobenzofuran derivative of general Tormil a. irwhi ch

R1 and R2 have the sane neaning as previously and R3 represents a 20 |inear

or branched Cl1-C4 al kyl
acid-addition salt of the compound of
i f necessary,
| in free base form

treated,

5

Wi

gr oup,

th a basic

2-n-Butyl-3-{4-[3-(di-n-butylamino)propoxylbenzoyh-

I, which

salt is itsel

f

is treated with a strong acid to form an

=formthis conpound of formula

5-aminobenzofuran

hydrochleride (compound I: Ry= n-CsHg; Ro= 3-(di-n-butylamino)propyl)

1 equivalent of 2-n-butyl-3-{4-[3-(di-n-butylamino)propoxylbenzoyi}-5-N-

acetamidobenzofuran (compound Il) and 4 volumes of ethanol are placed in a

reactor. 6 equivalents of 36% hydrochloric acid are then added and the

reaction medium is heated fo reflux, which brings about formation of the

desired hydrochloride. The reaction medium is then washed, at room

temperature, with aqueous sodium carbonate solution so as to liberate this

hydrochioride, which passes into the aqueous phase, from which it is

In this manner, the desired compound is obtained in an organic purity

Degree of conversion of compound 1i; 100%

The conversion of 2-n-butyt-3-{4-[3-(di-n-butylamino)propoxy|benzoyi}-

10

15  extracted.
of 93%.

20

performed as described in patent EP 0 471 609.

S-aminobenzofuran hydrochloride inte dronedarone hydrochloride is then



2. Process agﬁgrdln%ﬁgo Claim1l, characterized in that: 25Rl represents a
| i near or @4°al kyl group, 0 R2 represents BOTVNE201b05P7aéched
Cl-C8 al kyl group or a dialkyl anm noal kyl 28§roup i n which each |inear or
branched al kyl group is of Cl1-C8. 3. Process according to daim1l or 2,
characterized in that: 300 Rl represents (3 Ajigwear or branched Cl1-C,, alkyl
group, 0 R2 represents a linear or branched CI-C4 al kyl group or a

di al kyl am noal kyl group in which each |inear or branched aIkyI group is of
Cl-C4. WO 2911/ 11248 es to one of
Clains 1 to g, chgractgsﬁgggagééhgg %ﬁ“ggméﬂfg@g 3@%%@9%% Qen ra
derivative oforfraftarul a 11 is obtai ned by reaction betmeen a 4- hydroxyphenyl
derivative of general fornula: 5 R3 - C- NH - Xl 10in which Rl
represent’s hydrogen or an al kyl group and(R3 represents a |inear or
branched Cl-C4 al kyl group, and _an al kyl Hhalide of general formula: Hal -
R2 Xl | in which R2 reprigse ' .1§~Fibr%éialyy1@wﬂhpalkyl group and
Hal represents 15a hal ogen, th ’/g_ Ki -Bl ace in the presence of a
basi c agent and by heating in Solvent, to formthe desired
conpound. 5. Process according to O aim4, characterized in that the 4-
hydr oxyphenyl derivative of formula Xl is obtained by deal ky]ation of a

ket one of general formula; X
1 and also the addition salts thereof, in which R: represents hydrogen or an

alkyl group and R, represents an alkyl or dialkylaminoalkyl group,
characterized in that a 5-N-alkylamidobenzofuran derivative of general

formula:

in which Ry and Ry have the same meaning as previously and R represents a
20 linear or branched C+-Cy4 alkyf group, is treated with a strong acid to form an
acid-addition salt of the compound of formula |, which salt is itself treated, if
necessary, with a basic agent to form this compound of formula | in free base
form.
2. Process according to Claim 1, characterized in that:
25 e Ry represents a linear or branched C4-Cgq alkyl group,
e Ry represents a linear or branched C4-Cg alkyl group or a

dialkylaminoaikyl group in which each linear or branched alkyl group is

of C1*Cg.
3. rProcess according to Claim 1 or 2, characterized in that:
30 e Ryrepresents a linear or branched C4-C4 alkyl group,

e Ry represents a linear or branched C4-C, alkyl group or a
dialkylaminoatky! group in which each linear or branched alkyl group is
of C1~C4.



25in which Rl represents hydrogen or an al kyl group and R3 and R5 each
represent a Woeard16218danched Cl1-C4 al kyl group, thi spagiFReGPNeshME he
presence of alum numchloride and in a ngp-pol ar solvent, to formthe
desired conpound. 6.Process according to Caimb5, characterized in that the
ket one of 30fo0r nu apd a
benzof ur an d;grl vaﬂtjﬁ)\/cgsgf%cegltr??rd;ﬁg%)ﬁ?%%Q'W%?@C%gmgﬁ%]%% “1'1

2011/ 121245mmmm5®m&rsww\damvél nf vﬁormb!aRlI reposia@mds ty dicagidh or an

al kyl group and R3 represents a |inea br anc Cl C4 al kyl group, and,
on the ot hergﬁé{\f?&),n %%%@nyﬁﬁﬁpﬂé%Tva&%%QF %?”@rép 'i”éﬂa I X in which RS
represents a linear or branched Cl-C4 alkyl group and Hal represents a

hal ogen, th| s being done in the presence of a Lewis acid and in a

15non- polfar sol vent, the reaction medi um thus¢formed then being hydrol yzed
in the presence of a strongjadd to frmthe ddsi onpound. 7. Process
according to C aim6, charact.gylyzed at—t e urldan derivative of
formula VIIl is obtained by cycliz of a poxyl i c acid derivative of
general formula: 200 R3 - C- NH

Xl
10 in which Ry represents hydrogen or an alkyl group and R represents a linear
or branched C4-Cy4 alkyl group, and an alkyl halide of general formula:

Hal - Ry
XN

in which R represents an alkyl or dialkylaminoalkyl group and Hal represents
15 a halogen, the reaction taking place in the presence of a basic agent and by
heating in a polar solvent, to form the desired compound.
5. Process according to Claim 4, characterized in that the 4-
hydroxyphenyl derivative of formula Xl is obtained by dealkylation of a ketone
of general formula:
20 0

O
RSE-NHMW-@E/IE'C‘:.@%MS

25 in which Ry represents hydrogen or an alkyl group and Rs and Rs each
represent a linear or branched Cq-C4 alkyl group, this being done in the
presence of aluminum chioride and in a non-polar solvent, to form the desired
compound.

8. Process according to Claim 5, characterized in that the ketone of

30 formula X is obtained by coupling between, on the one hand, a benzofuran

derivative of general formula:

O
|

Ra~C-NH- l
o — R4



OCHO-CH- C- OHR 25VII in which Rl represents hydrogen or an al kyl
group and R3W@pilddétit’e4& |inear or branched Cl-C4 al kpCTgFREpi 1/0B0g2bei ng
done by heating in an aprotic sol vent angpin the presence of an organic
base and a benzenesul fonyl halide, to formthe desired conmpound.

308. Process according to Claim?7, characterized in that the carboxylic acid
derivative of fornmula VIl is obtained by saponification of an ester of
general formula: WD 2011/121245PCT/FR2011/050726 31 R3 - C- NHC - H 11 00
11110Vl -0- CH- C- 0-RA 1 R 5 in which RL represents hydrogen or an

al kyl group and R3 and R4 each represent a |linear or branched Cl1-C4 al kyl
group, this being done in the presence of a strong base, thejeaction
taking place at roomtenperature and in a suitable solvent, to give a salt
of the ca? bokyWhishddi teriesentattivdeggampchn iodkyl Ordienand éat regreverts @ Stazong

characteri 2o MR FHE G800 AT R of 01 AV &bt A Hed oy cFEl e an

N- phenyl al kygan@@efgjﬁmlyatl ve of general fornula: 15 |V
i
Hal-C 7 N O-Rs
10 —
X

in which Rs represents a linear or branched C;-C4 alkyl group and Hal

represents a halogen, this being done in the presence of a Lewis acid and in a
15 non-polar solvent, the reaction medium thus formed then being hydrolyzed in

the presence of a strong acid to form the desired compound.

7. Process according to Claim 6, characterized in that the benzofuran

derivative of formula VIl is obtained by cyclization of a carboxylic acid

derivative of general formula;

20 (") o
|

Ra-C - NH C-H ?’)
O—%H—C—OH

R

25 Vi
in which Ry represents hydrogen or an alkyl group and R; represents a linear
of branched Cq-C4 alkyl group, this being done by heating in an aprotic solvent
and in the presence of an organic base and a benzenesulfonyl halide, to form
the desired compound.

30 8. Process according to Claim 7, characterized in that the carboxylic acid
derivative of formula VIl is obtained by saponification of an ester of genera!

formuta:



in which R3 represents a |inear or branched Cl1-C4 al kyl group, with an
ester of 20geverzllifarimba: 0 R40O - C - CH -Ri 25Hal Vppmmhbeh REo706
represents hydrogen or an al kyl group, R4jrepresents a |linear or branched
C -C4 al kyl group and Hal represents a hal ogen, this being done in the
presence of a basic agent d by heating in a polar solvent, to formthe
30desi red conpound. 10. Progessf orprepqi ng2-n-butyl -3-{443-(d i-n-

but yl am no) pr opoxy] benzogl}s Synethanesyl fon@m dobenzot ur anoky dr onedar one of
formula: WD 2011/ 121245PCT/ FR205072$ 32 0 and al so pharnaceutically
accept abl e salts thereof, characterizi G- Eh& R a)a

5- N al kyl ar ni dobenzof uran derivative of general formula: 00 R3-;

SNH - - 0- (0142) 3- N(04H9-n) 2 C4H9-11 Ila 5in which R3 represents a

| i near or5 branched 01-04 al kyl group, is treated with a strong acid to form

an acid-addition.salt of 2-n-butyl-3-043-(di-n-butylam no)-
pr opoxyl benz%&i‘}h}%—gﬁ h%ﬁ@ﬁ%’gﬁum\ﬁog?”f(ﬁr%ﬂl%ﬂﬂy[ group and Ry and R4 each
represent a linear or branched C4-Cj4 alkyl group, this being done in the

presence of a strong base, the reaction taking place at rcom temperature and

in a suitable solvent, to give a salt of the carboxylic acid derivative, which is
10 then treated with a strong acid to form the desired compound.

Q. Frocess according to Claim 8, characterized in that the ester of formula

VI is obtained by reacting an N-phenylalkylamide derivative of general

formula:

1
Rs- C - NH ~C-H
— OH
i

in which Rj represents a linear or branched C+-C; alkyl group, with an ester of

20 general formula:

I
R4O-C - ClH - R

Hal

e
953

Y%
in which Ry represents hydrogen or an alkyl group, R, represents a linear or
branched Cs-C4 alkyl group and Hat represents a halogen, this being done in
the presence of a basic agent and by heating in a polar solvent, to form the
30 desired compound.
10.  Process for preparing 2-n-butyl-3-{4-[3-(di-n-
butytamino)propoxylbenzoyl}-5-methanesuifonamidobenzofuran or

dronedarone of formula:



OIll H2N 041-19-n la 10which salt is itself treated with a basic agent to
produce thi sV¢Qreddni1@u5f ormula I'a in free base form pB)/tRE011/050726
2-n-butyl-3-{443- (di - n-butyl ani no) pr opoxyp benzoy1l- 5- am nobenzof uran thus
obtained is treated with nethanesul fonyl chloride to formthe dronedarone
conpound in free base form which may be reacted, if 15necessary, with an
acid to produce a phar maceut i cal | y accept abl,e-salt of t hi s conmpound.

11. Process accor m charact er//zed\i n
al kyl ani debenzof u3r S@ér R/’-gtl f ofimul a ‘fL@ s obt [_|22dﬁ%csﬂﬁeﬂ)or nng a
sequence of steps according F : Heah

5

phenyl al kyl ancl i de
derivative of general fornula 00 -0-NHO-H - OH WO

2011/ 121245P FR2011/ 0507 2¢ i n epresents a |inear or branched
Cl-C4 al kyl SP@&E,%T? fF@&@P@%P%&ﬁ%@%bi%?gg r%‘é‘n@'ﬁ%ﬂﬁ(ﬁ#@dﬁ@dlﬂath@t
RA0- C- CH CAHGy n Hals.Nakylamidobenzofuran derivative of general formula:

l —
RERS —Nh O\ - </ \\ ————— CHz)a-N(Calg-n)z
J "Calg-n

lta
5 inwhich Rs represents a linear or branched C-Cy alkyl group, is treated with a
strong acid to form an acid-addition sali of 2-n-butyl-3-{4-[3-(di-n-butylamino)-

propoxyjbenzoyl}-5-aminobenzofuran of formula:

MoN- SURPE g / >M~O~(CH:2}3—N(C4ngﬂ)2
J “* CalHo- nmf

10 which salt is itself treated with a basic agent to produce this compound of

ia

formula I, in free base form,

b) the 2-n-butyl-3-{4-{3-(di-n-butylamino)propoxy|benzoyi}-5-aminobenzofuran

thus obtained is treated with methanesulfonyt chloride to form the

dronedarone compound in free base form, which may be reacted, if
15 necessary, with an acid to produce a pharmaceutically acceptable salt of this

compound.

t1.  Process according fo Claim 10, characterized in that the 5-N-

alkylamidobenzolfuran derivative of formula fla is obtained by performing a

sequence of steps according to which:

20 a) an N-phenylalkylamide derivative of generai formula:

@) O
I i

Rs-C-NH (7 FOH
2 OH



in which R4 represents a |linear or branched C1-C4 al kyl group and Hal
5represents &VBA0dGEE124Bi s bei ng done in the presencepoff/Eizbasi osagent and
by heating in a polar solvent, to formapgiester of general fornula: O
R3-C-NHO C41-19-n Via in which R3 and R4 have the same neani ng as

previously, B whhe I@?F re9&ntE Y YA ovltﬁ‘ahéh&naég'a% élﬁ@edpagéh@ rgtﬁagtseﬁﬂ\?vgh of a

strong 10 base, the reaction proceedin m't
sui t abl e sol @érﬁstertai ggineealdormalle: of the carboxylic acid derivative, which
is treated with a strong acid to formthe carboxylic acid derivative of
general formula: 0 R3-GNHG-H 0-CHCGOH CIH 9-n Vila in which R3 has the
same neaning as previously, 15c)the cﬁrboxyllc acid derivative of formula
Vila is cyclized by heating in anRaprotGld-Geobwent and in the presence of an
organi ¢ base and a benzenesul fonyl hal ilde to forma benzofuran derivative
of general fornula: WD 2011/121245PC /"HBR2011/ 050726 34 Villa in which
R3 has the sane neaning as previously, d)the benzofuran derivative of
formula VIIl, is coupled with an acyl Va
in which R4 represenis a linear or branched C«C, alkyl group and Hal
5 represents a halogen, this being done in the presence of a basic agent and by

heating in a polar solvent, to form an ester of general formula:

O
I

o)
i
Ra-C-NH —17” i—-—-—C—H f
Xy~ O-CH-C-ORs

CaHo-n

Via
in which Rs and R, have the same meaning as previously,
b) the ester of formula Vla is saponified in the presence of a sirong
10 base, the reaction proceeding al room temperature and in a suitable solvent,
to give a salt of the carboxylic acid derivative, which is treated with a strong

acid to form the carboxylic acid derivative of general formula:

0
I H

Rs-C-NH—7 | C-H f
S M 0-CHC-OH

Calo-n

Vila
in which Rs has the same meaning as previously,
15 c) the carboxylic acid derivative of formula Vil, is cyclized by
heating in an aprotic solvent and in the presence of an organic base and a

benzenesulfonyl halide to form a benzofuran derivative of general formula:



hal i de of general fornmula: O Hal-C0-R, I X in which RS represents a 01-04

al kyl group @fd2ddh/2dgneésents a hal ogen, this being deng/ArRpdheopoesgnce
of a Lewis acid and in a non-polar solvepmy, the reaction nmediumthus forned
t hen being hydrolyzed in the presence of a strong acid to forma ketone of
general formnul a: 10Xa in which R3 and R5 have the sane neaning as
previously, e)the ketone of fofhula X, is deal kyl ated in the presence of

al um num chl oride and in a non- |1po| ar _sa| vent to forma 4-hydroxyphenyl
derivative of general formul8s-C-NH1% ich R3 has the same neaning as
previously, 35 f)the 4-hydroxyg dQ yaihve of formula Xla is
reacted with an al kyl halide of genera fo@rml a HaI -(CH2) 3- N(C4149-n) 2XI
la 5 in which Hal has the same neaning as previously, the reaction taking

pl ace in the presence of a basic agent and by heati 9% in a polar solvent,
to formthe desired conpound of fornmula Ila 12. Prio€ess according to Claim
10 or 11, Chl@lrv@l@;bﬁﬁ:t}l%ﬂh@stalﬁ@énﬁ%nlr?aéﬁ %&each represent nethyl and
Hal represents chlorine or brom ne Phenyl'al kyl am de derivatives of
general formul a:d)R3- dhe gHzofuran derivative of formula VL, is coupled with an acyl

halide of general formula:

&y
=

in which Ry represents a C4-Cy atkyl group and Hal represents a halogen, this
being done in the presence of a Lewis acid and in a non-polar solvent, the
reaction medium thus formed then being hydrolyzed in the presence of a

strong acid to form a ketone of general formula:

Ra- c NH- O-Rs
;C:;Hg -1

10 Xa
in which Ry and Rs have the same meaning as previously,
e) the ketone of formula X, is dealkylated in the presence of
aluminum chloride and in a non-polar solvent to form a 4-hydroxyphenyi
derivative of general formula:

O O
| | C
R3-C-NH .m©:wm.m..”m C— / >MW OM
O/’” Ca H9~n~—'_
15 Xla

in which Rz has the same meaning as previously,



0O0C- HOY Xl in which R3 represents a linear or branched Cl-C4
15r epr esent s VWYdHBJER 6145 group of general formul a: OPCTOFR20CIO507RE Ri
al kyl group and Y XV in which Rl and R&each independently represent
hydrogen or a linear or branched Cl1-C4 al kyl group, 20w th the excl usion of

the conpounds f of)tiwhidctycRScphivhyt Ebrivaane dSRRRORY Ki, anGa¥tad Withl4n alii
N- Phen;r/r})al kyl am c}e de?iryvat iyvpes )z;ccordi ng to Caim 13, characteri zeda N t hat

R3 represent dajige R{/pengial feringt esents the group X1V in which Rl' represents

n-butyl and R6 represents ) S N- Phenyl al kyl am de derivatives
according to O aim 13, char”g%:{yé?ﬁiég%&ﬁﬁgﬁﬂ? R3 repr8fents nethyl and Y

represents the group XIV in which RL' represents n-butyl and RG represents
hydrogen. 16.5- N- Al kyl am dobenzof uran derivatives of general fornula: WO
2011/ 121245PCT/ FR2011/ 050726 36 0 R3 - C- NH O

in which Hal has the same meaning as previously, the reaction taking place in

the presence of a basic agent and by heating in a polar solvent, to form the

desired compound of formuia ..

12.  Process according to Claim 10 or 11, characterized in that Rs, Ry and
10 Rs each represent methyl and Hal represents chlorine or bromine.

13, N-Phenylalkylamide derivatives of general formuta:

Ra-

=0
=
X
@
1
CI)O
_<I

X1
in which Rs represents a linear or branched C-Cs alkyl group and Y

15 represents hydrogen or a group of general formula:

O
I

- CfH - C-0-Re
R
XV

in which Ry" and Rs each independently represent hydrogen or a linear or
branched C-Cy alkyl group,

20 with the exclusion of the compounds for which Rz = Me. Et, and isopropyl, and
Y= H.
14, N-Phenylalkylamide derivatives according to Claim 13, characterized in
that Ry represents methyl and Y represents the group XIV in which Ry
represents n-butyl and Rg represents methyl.

25 15, N-Phenylalkylamide derivatives according to Claim 13, characterized in
that Ry represents methyl and Y represents the group XIV in which Ry
represents n-butyl and Rg represents hydrogen.

16.  5-N-Alkylamidobenzofuran derivatives of general formula:



in which RI' represents hydrogen or a linear or branched Cl-C4 al kyl group,
R3 represent $V@ 201iét 1245 branched Cr04 al kyl group aneCZ/FRROESANOT 26
hydrogen or a group of general forrmula: 3 - 0-R2 XVI in which R2
represents hydrogen, a linear or branched Cl1-C4 al kyl group or a

di al kyl am noal kyl group in which each linear or branched al kyl group is of
Cr r. 10 wth the excl usion of th corrpods for which R3 = M, Z = H, and

R1=H M, Et and n-Bu. Sf:ﬁ E&ﬂ Mur%n derivative according
to O ainm6, characterized |n t'hat~ R utyl, R3 represents
nmethyl and Z represents the group XVI i

2" Represents hydrogen.
1518. 5- N- Al kyl am dobenzof uran deri vatl ve accordi ng to d ai m6,

characterize t, nts n met hyl and Z
represents t e”"g'rc&{}% @ﬁ%%ﬁ%n ho O'F 83Pé§bﬂ’ﬁ§ Bﬁ@sﬁ? Lo alkyl Q'OUP Rs
19. 5-N- Al ky| esyirdebenzofinsarodathviasd C8-@LERY ;ﬁgpté?mq?%mb%ems hydrogen
characterized in that Rl represents n-butyl] represents neth ¥ ﬁg

20r epr esent s Of AETGHREHIKNAIA fPriiah R2' represents
3- (di - n-butyl ar ni no) pr opyl .

AVi
in which Ry' represents hydrogen, a linear or branched C,-C, alkyl group or a
dialkylaminoalkyl group in which each linear or branched alkyl group is of Cs-
Ci,

10 with the exclusion of the compounds for which R; = Me, 7 = H, and Ryo=H,
Me, Et and n-Bu.

17.  B-N-Alkylamidobenzofuran  derivative according to Claim 186,
characterized in that Ry represents n-butyl, Rs represents methyl and Z
represents the group XVI in which R, represents hydrogen.

16 18.  &-N-Alkylamidobenzofuran  derivative according to  Claim 16,
characterized in that R¢ represents n-butyl, Rs represents methyl and Z
represents the group XVI in which Ry represents methyl.

19.  5-N-Alkylamidobenzofuran derivative according to Claim 16,
characterized in that Ry represents n-butyl, Rs represents methyl and Z

20 represents the group XVIin which Ry’ represents 3-{di-n-butylamino)propyl.



