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derivatives of general torrmtla (I) represented below and to their

process of synthesis via the coupng between a quirionelnne and an

e. nam none and to their synthet.in internmediates. 1In the

ket obenzol uran derivatives of fornmula (), Gl represents a

i near or branched al kyl group (i), a haloakyl group (ii), a
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an al kene group (v) or an al kyn 03 represents (i

an NHSO, Rc group or ii) an KHRGENgJ IFRM@%—E@ represents (a) a

i near or branched al kyl group, (b) a cycl oal ky: group or (c) a

substituted ot _unsubs ut ed af epre

nal ogen at om JPEREeEnbiyERE Bt B &P Bhenzapran dRRSEY GRadisin Tarau O
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al koxy and al koxyal kyl groups, na Gs an in eguai to O, 13 or 4. A

partou; ahy advant ageous denvatwe of H%otur an n;

nol oropox:i), :er;ao, rnethurn., known t he nanme of dr edar one,

Dmedacona, of ftsrmth:', (D) bebw can be provided in the

free base formor in the salt form i ylar !'ri the formof the

hydrochl ori de salt of

2- (nbot A-3. - [4- (3-{dirl mbut ypar®] opoxjy) benzoy11- 5-

(et hyl sul f onar ni do) benzof ur an. yongdarone is proving to be of

par li cuar use as active principle i [

In the ketobenzofuran derivatives of formula (1),

G1 represents a linear or branched alkyl group (i), a haloalkyl group (ii), a
cycloalkyl group (iii), a substituted or unsubstituted aryl group (iv), an alkene group (v) or
an alkyne group (vi),

G3 represents (i) an -NHSO,Rc group or (ii) an —NHRc group, where Rc
represents (a) a linear or branched alkyl group, (b) a cycloalkyl group or (c) a substituted
or unsubstituted aryl group,

G5 represents a halogen atom or an —ORb group, where Rb represents a
hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl
group or an —alkyleneaminoalkyl group,

Ra is chosen from a hydrogen atom, halogen atoms or alkyl, haloalkyl, alkoxy and
alkoxyalkyl groups,

nais an index equalto 0, 1, 2, 3 or 4.

A particularly advantageous derivative of the ketobenzofurans () is 2-(n-butyl)-3-
[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-5-(methylsulfonamido)benzofuran, known under
the name of dronedarone. Dronedarone, of formula (D) below:



Currently, dronedarone in the free base formis synthesized according
to the plE2a8s1/8ieE®si bed in EP 0 471 609 61 via the keyPCHF&20d8i0&§0420
conprising a benzofuran ring system 2-butyl-5-nitrobenzofuran. in
this synthetic process, the internedi ate 2-butyl 5-nitrobenzofuran has
to he functionalized in, the 3 position and has to be convened in the
5 position according to Schene 1 below, Specifically, the nitro group
carried in the 5 position of 2-butyi-5-nitrobenzofuran has to be
converted to net hanesul f onam de by a reductlon Nﬂ&@ ciNC2 to give
-NH2, followed by a sulfonylation. S % e ‘conpl exity
of the techni cal inplenentation @ ype of process proves to be
probl emati ¢ and har nf ul |n4terns Q d, of safety (use of hydrogen

and of an al kyl ating dart+Rg the mesyl ation) and of the
[ or/afum nium salts during the

envi ronment (generati on bf

Friedel -Crafts stage). heOApp i cant Conpany has thus | ooked
for novel synthetic routes involving benzofurans, preferably already
fundionalized in the 2, 3 and 5 positions of the benzofuran ring
system and advant ageously already apprgriately functionalized i n the

2 and 5 positions, in order to carry out the synthesis of nolecu
of abovec?'bpﬁlﬂr‘év"{qd) in e feeRace g pr ﬁb@@l Ebﬂ'téo'ﬂ"b I8 iReEHRE it tqen@rm of the

t echni cah@bémbm ti eggvhi | g ”EQt(hflﬂxtﬁ)SS{lﬁﬁi{dﬂﬁ u@gﬁﬁhmﬁpﬁobsxy)benzoyu 5-

constrain cost, of toxicity, of safety and of respect for

envi r onmBRethyYgviEneaidbeefyrakust ri al  oper atl on of such a synt het| c
process. DronB'E!Sroﬂ@pls' E@roin gRMBaf ﬂ%?ﬁcdié}*’\/uié)lé@da@ﬂvao?ﬁﬂcwé QHG&?dlac
for the synthesis of ketobenzofuran derivatives of fornu

parti cul aFNdPBieagdicaisof above fornmula (0) and its hydr ochl ori de

salt, conpri Sbﬂgeﬁtlﬂ\l‘iﬂbﬁ@&?&% rEafd el $4sR0RrhNY¥OdytHGi-3R accordln to the
a, punsatur ated ketone an i none which exhibi'ts an excelle

regi osel BECPH H§SGiPEH 'rhgﬁlq @f‘b&@ %N@aﬂﬁﬁdﬁeymtetnmd'atslqommﬁ@g|aqa%m@furan
(B), 0O CFA&L?@{%”B-‘-&J%A BQitrobenzofuran. InTtMisSsyr@ifdtictprécedk ! thehSteME@ate 2-butyl-

surer:ems; as the reoloselectivity ol the Nenrizescu reaction is

cont r ol | EhitERPenARiuraneicdnde ferctionaizgdiim e hpemtiaisat has tglieromvared inethe

oarryi nosmd%%h' é&oﬂﬁrﬂ}'&: %'ch@n%s1 HRRW. %dfi‘éé'll)} Qﬂ@rrﬂl% {jr%‘dbecaﬁled in the 5
whereas t m ght be expected that a group of |ow nel drance woul

di rect tResii@net ﬁchvtuéédatr@benapmrbm$ de heoﬁﬁ'“é’eﬂ\e%léo ﬂﬁﬁlh@%uw@@afﬁﬂd@l tga

?ngzgg' Rstuefiorfof the XUBE & &ife PUAZYSIcHved YR &ibh{idfldn/05Pai r R2011

Scheme 1



Accordirla to a first aspect, the invention is targeted at a

ket obenzd¥Qrzam1/derréamt i ve of following3fornula (1) ;n RGBTHR2011/050420
$1 represeMs a nee.,c- or branched aky; group 0), advantageous;y a G
;;; Cs aky: group, nore advantageous;y st;;; e Ga; aky; group, such
as, for exanp;e, a maithy;, ethyt n-prooyi, isopropyl n-buiy;,
sfJcbutv o terkbuty; group, a haloetWgroup Ot a cycba; ky; grout:

Ot a substituted or unsubstituted aryl group (v), an a;ketne group

(v) or an akerﬂe@bﬁi;bléx(tbe)thet’l’éBHﬁFcag éhtatﬁﬂa IRk %@rofgﬁ)cégs 9!6(/es to be
group and nore advanta ous y sii;; resents an ; kbtft

1
33 repr eSBNAFHgAN | gopiRes ghyjsico of (se e USNHhPYdr%ﬂba“@\ﬁbﬁ? a@wlatmg

reo( esentsade) danmd Mewatbhyaﬁ@%dt%mwnmw (REATbAIRHR o BuFnidm
a; kyi groulp nor e advant ageous st;;; a Ga; alay: group, such as, tor

exanpi e, SAh@{R;the Efipdal- rﬂﬂ%?tégﬁ)r 1, ittopropyl n-butyi. sec-butyl or
tert-buty; group, (b) a cyc oai ky; group or (c) a substituted O
unsubsat ut ed ady gr oup; _advant ageous; represents an

__ M 1502t aky: '§eobRPiisANt Frigepy hé‘ﬁy’ihuﬁr'%‘fﬁd FRSr BOVEH PR S e 5D4E sigvalging

r epr esentenaluraNRSEGRGEraby_aréaty: functionaliz€® iheHeeSed 2@ bl Eoﬁfblﬁt(w’the
O an i e0ORb group; where Rb represents a hydrogen atom an ak

hal oal kyleen y&ana{ml yslep and ad\ﬁr@wﬁly adfye%akefonrdﬁteiuéwwga@wean Kiye 2

group or ;an 5-po?s,|ti@»skl |H%?dﬂrﬁ@@5|¥y o&rtﬁé'eyntﬁéé@@? ROREURL Yof aBovd RRNBREN! fhus
an --- chosen from - al qvwﬂeneam noa; kyl groups;

advant ag P p«mltﬂ%&%@éwwgntath%tech("eal( BultisA yhil rne9tm9cﬂ§w§ﬁ 88 possible

Ra repr e$l%‘&c§1sﬂfaﬁr#§3§ﬁ é&s‘t'%?ttoﬁélgs enséfé@rar@ SHHEERAL Iorah® BhviRdAgs r?IEEHEBto
or al kyl, ‘haioal kyi, aik koxyal kyl groups; advant ageous

Ra repr eé’%'ﬂguﬁn%'qutpﬂé’ﬁ?u%‘*ﬁ)wﬂ‘qﬂﬁd’rﬁ?%sﬁydr ogen atom hal ogen
atons and al kyl groups, na is an index equal to 0 1 2, 3 or 4, the
sai d ket obenzofuran derivative being in the add , base

addi ti on sal t TWetAPriisaridgomPany (Rpinow Agkicaeenqy )OfQﬁeS§ dpx/g{e% synthesis of
form wi k@tob@ﬁz&%ﬁ@én%‘tn@g o@"f&ﬂﬁl%a(lpr\‘?pahkﬁlaﬁ aHn%?ar‘ofwé of bY@ f%ﬁm%i},dgo)

its hydrates. Accord |2§ to a specific aspect, oW ng conpound
are excl @gedts hydroci3gudg zalf,dcgmpraing l2) Nﬂhm)setu Hesstoni elage)indlving an o,p-

(met hyi S‘&hgﬁp%ﬁéﬂ q(@?otﬂ@n%rg ?%utngn? which exhibit exceil]entzr?gnoselectlwty with
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This result is all the more surprising as the regioselectivity of the Nenitzescu
reaction is controlled by the hindrance of the quinonimine used: a quinonimine carrying a
hindering group directs the reaction towards route A, whereas it might be expected that a
group of low hindrance would direct the reaction equally well towards route A as route B,

resulting in the production of a mixture of products.



(rnef hyi sul f onar ni do) beri zof ur an;

344- ( 3- { WOr20nd97Jeem no) pr opoxy) oenzowl | - 2-i soorop 5 (RET/FR2011/050420
hyl sul f onar ni do) benzol uran tol uenesul f onat e,
244- (3-{e(n-butyl)arni no}oropoxy) benzoyfj-3-rne
sul i bri am do) henzol uran hydrochl ori de;

(5-{di (n-butyparni no) pent oxy) benzo 1I-2-(n-huty0-5-

(rnet hyi sul f onam dg) benzaf gr an;

3-[4-(3-{di (ri-butyham no}propoxy) benzoyi | - 2- et hyl - 5- (i net hyl sul f onam
i do) beri zofuran cii oxal at e; *3-{di (n- but yparni no) propox ienz
yl (ri-propyl' 5 (rnethyisuifonarnido)benzof uran;

3-[4-(3-{diel 1yl am no} pr opoxy) ben ]-24n-hi sul f onam do) benzof ur an;

i -butyl)-344.-(3-fdi(ri-butyljearni no ppcxy) - 3, 5-di e,
-outyi)benzoyl)- 5-(nethyl sul fopam dg) benﬁ*bf uran oxal at e;

2-(n-butyl)-3.44-(3-00- but'§l ) am ngl or OROX. -dirnethyi Len yi]-5-

(met hyi sul f onar ni do) benzol uran hef A70%Al at e: '

344- (3-{di (n-butyi)am ng}praqp benzoyli-2-(ri-b

(tolyi sul fonam do) benzof wan hydrogen furi arate. According to a

second aspect, the invention is tangeted at a process for the
synthesis of a ketobenzoluran derivative, in the add (;), base (11),
addi ti on sal t Ascerdingrio addstarspect theanadion (Hargdigdlata eetpbenzofuras deviadtive
(v) form geqQiishy dronedarone or its hydrochloride salt, the
sai d ket ofgoﬂ}z‘@%?an eb?{vati ve being of following formula (I):

a. ... (Ra)na ,0i .....

in which:

G1 represents a linear or branched alkyl group (i), advantageously a C;-Cg alkyl
group, more advantageously still a C4-C, alkyl group, such as, for example, a methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl group, a haloalkyl group (ii), a
cycloalkyl group (iii), a substituted or unsubstituted aryl group (iv), an alkene group (v) or
an alkyne group (vi); advantageously, G1 represents an alkyl group and more
advantageously still G1 represents an n-butyl group;

G3 represents (i) an —-NHSO,Rc group or (ii) an —NHRc group, where Rc
represents (a) a linear or branched alkyl group, advantageously a C4-Cg alkyl group, more
advantageously still a C4-C, alkyl group, such as, for example, a methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl or tert-butyl group, (b) a cycloalkyl group or (c) a substituted
or unsubstituted aryl group; advantageously, G3 represents an —NHSO,alkyl group or
an -NHSO,aryl group; more advantageously still, G3 represents an -NHSO,CH3; group;

G5 represents a halogen atom or an —ORb group, where Rb represents a
hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycioalkyl
group or an —alkyleneaminoalkyl group; advantageously, G5 represents an —ORb group
with Rb chosen from —alkyleneaminoalkyl groups; advantageously, Rb represents a 3-



i n which: 01 represents a linear or branched al kyl group (i),
advant agd¥Q0¢1/40TI65CE al kyl group, nore advant ageous! yPETIFR2041Q50240
al kyl group, such as, for exanple, a nmethyl, ethyL n-propyl,

i sopropyl, n-butyi, sec-butyl or tert-butyl gmup, a hal oal kyl group
Ot a cycloal kyi group (fl, a subsfitoted or unsubstituted aryl group

(iv), an al kene group () or an ajkyne group (.',.); advantageou(by,
Si represents an al kyl group and nore advantageously still 01
representg rﬂlﬁbty”l)d?hihﬂgr&fw)g'ﬁu 03 represents (i) an --01-1002Rc
group or an ---

roug where Rc represents (a) a |inear or
br anched f fi kﬁa GPEERNtS ARHRATHGESHePS faen 5, hydrogen aigrryhalepea Ao masr @lkyl,

advant age@lsslky, %‘IHolxll #0- Qikoxy&klyb/brogbélué’dvaﬁ%go@sﬁy, Iﬁé’rre;?ﬂ‘éﬁéf%% s@bstituent
nmet hyl , et hyl, propyl, 1sopropyl, n-butyl, sec-butyl or ten-but y‘

group, H}‘O%?“JW éé]YﬂSPgeQraBli@y hefoges ptens abs elkyl@@dPsor unsubsti t ut ed

aryi gr oup, aguanbagreushYal 198, 1.epresents an - - NHSO02al kyl group or
- NHSO2aryi group; nore advant ageousl y stiii, 03 represents an

- NHSCRGi ¢ @'%'%bﬁtobenzofuran@srw%we &sieatiz the #pid Gy dasafidradsitiogrsalt waReean acid
group, Wwhekgh @bé’s‘émlﬁsr%?ﬁe%vmhd!i&%@ (AL, Bith mla@kbfpttaﬁ'd?%'r&a@da%aé its

aryi al kyi, heteroaryl, ‘cycioal k O het erocycl oal kyl gal : 4P or an

al kYl ono&aitk 'tﬁﬁoﬁ?fﬁﬁﬁ”dﬁé@dﬁﬁa@eousl y, 65 represents an --ORb group
with Rb chosen from --al kyi eneam noal kyl gr oups advant ageously. Rb
represents a 3- (d:in-butygam nogﬂr opy: group Re represents a
subst i t udWECTEgR R PEBIfiT aSPRAHTERY O\amérﬁpmau@@eeare@txglnﬁe@r aI ky|,
hal oal kyl , al kaxy and L

represents a subst| tugﬁ%%%ﬁd{ogtﬁr}x*l)rag&ﬁ%}emé ogen @?‘ﬂr%] ogen at ons
and al kyl groups, (MAgYiEYIfenamigelernzetuan to 0, 1, 2 3 or 4, the said

process conprising a I ARSF (Ylﬁﬁﬁy’) ﬁ{lﬁd}E :
internediate Y-& of ?gﬁlbtgvm nan%rﬁrarg S(Pﬂé)& I --"Tt--- F?)?Bgy)%{goyl] el
(0) in which the §Folipenzeiurand 05, the substituent Ra and the index
na are as defined abo 4 et 1 ts a gro
T N e L S

chosen from - NFI - rou none (I1)
t hen being of for (ﬁ]ﬁ@ywmﬂﬁfﬂl@-ﬂemﬁoﬂmﬂn where rib represents an

integer froml to 10, 334 gmmﬁféﬂg&? &R@%Fﬁibé’ﬁ'fa' F!Nﬁb gger from1l

to 5 and nore advant ageo st st and where Y
has the fornul a a$§maéfisHénaped@ienzofuran toluenesulfonate

- 2-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-3-methyl-5-(methyl-
sulfonamido)benzofuran hydrochloride;

- 3-[4-(5-{di(n-butyl)amino}pentoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-ethyl-5-(methyl-
sulfonamido)benzofuran dioxalate;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-(n-propyl)-5-
(methylsulfonamido)benzofuran;

- 3-[4-(3-{diethylamino}propoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;

- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-di(tert-butyl)benzoyl}-
5-(methylsulfonamido)benzofuran oxalate;

- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-dimethylbenzoyl]-5-
(methylsulfonamido)benzofuran hemioxalate;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyi}-2-(n-butyl)-5-
(tolylsulfonamido)benzofuran hydrogen fumarate.



:sidhgrex:;:,3the ,,:c.:;.;;;;;,,Jantend the :ndtteet, ee ,ey:ztezi;
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-NRdRe groups, the said enam none (I) then being of formula Y-NRdRe,
where Rd and Re are identical or different and are chosen,

i ndependently of one another, froma hydrogen atom al kyl groups and
aryl groups, the said aryl and al kyl groups optionally being
substituted; advantageously, Rd is a hydrogen atomand Re is an aryl
group substituted by an al koxyal kyl or an al kyl group;

advant ageously: Re is a tert-butyl or -CeROCHs group, or Rd and Re
form a het er oc\EPERIKIA 2npFRNE RSPAFY iRy dieatigimis GArapiee natt hayoeass for the
at t ached,syaiRdsid oPa RbidBeRLfiiRherRMatig Y ati@liMWade (i) ddditicFhalt vt S8d
the group 04 |s chosen fromzNSOngr oups,?r oups and

p_04 . )
-INRc gr Qip¥th abere (ke NRAEaRkh OF FAIKTtRYHE &8N adwEggecyplyi Hanedarge or its
groups amjdheheaky s8f, APsHid REMBEHRERM 8L vatild Beill gpﬁlléﬁngﬁnﬁ@%em S an
=NSQO al groutit nore advantageously) ™ represents an f4S02C1l- 13 group.
The conpounds o fornula 0) can conprige one gpQ ffRre asv nmet nc car bon
atons. They can thee exmit |In the form @7—en nﬁorners or of
di ast eret esonent, These enant| orners and ter eoners, and the;t
naxtures, noluding the racemc m xtures oAe W thin the inventlen.
The conpounds of ibrrmuR () can eidstthe form\ofChases or of

'enti on. These salts can
: . but the salts of
ot her acids, for exanple of use in the ation or the isolation
of the compounds of fornula (I), also cone thin the invention,

(D

in which:

G1 represents a linear or branched alkyl group (i), advantageously a C;-Cg alkyl
group, more advantageously still a C,-C, alkyl group, such as, for example, a methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl group, a haloalkyl group (ii), a
cycloalkyl group (iii), a substituted or unsubstituted aryl group (iv), an alkene group (v) or
an alkyne group (vi); advantageously, G1 represents an alkyl group and more
advantageously still G1 represents an n-butyl group;

G3 represents (i) an -NHSO,Rc group or (ii) an —NHRc group, where Rc
represents (a) a linear or branched alkyl group, advantageously a C-Cg alky! group, more
advantageously still a C-C,4 alkyl group, such as, for example, a methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl or tert-butyl group, (b) a cycloalkyl group or (c) a substituted
or unsubstituted aryl group; advantageously, G3 represents an —-NHSO,alkyl group or
an -NHSO.aryl group; more advantageously still, G3 represents an -NHSO,CHj3 group;

G5 represents a halogen atom or an —ORb group, where Rb represents a
hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalky! or heterocycloalkyl
group or an —alkyleneaminoalkyl group; advantageously, G5 represents an ~ORb group
with Rb chosen from —alkyleneaminoalkyl groups; advantageously, Rb represents a 3-
(di[n-butyllamino)propy! group;

Ra represents a substituent chosen from a hydrogen atom, halogen atoms or alkyl,
haloalkyl, alkoxy and alkoxyalkyl groups; advantageously, Ra represents a substituent
chosen from a hydrogen atom, halogen atoms and alkyl groups,



Mention may be nmade, as exanple of conpounds of formula (i) in the
form of WOt201168077T0& conpounds of forrula () in the foPGTHFR20MAIGE20
hydr ochl ori de, hydrobrom de, sul phate, sul phamate, phosphate,

nitrate, rnaleate, fumarate, nethanesui phonate, benzoate, ascorbate,
panoat e, succi nate, hexamate, bsneth4enesalcyl ate,

et hanedi sul phonat e, acetate, propionate, tartrate, salicylate,

citrate, gluconate, |lactate, namiate, inmamate, inandel ate,

citraconate, amhabh#Rx Pabitbloat e, sdrearate, itaconate, glycolate,
p- am nobenzoat e, gl utamate, benzenesul phonate, p-tol uenesul phonate or

t heophy! |'"f&JIE SFeLES SANPEsihe NepiszessY feactign ReWePPom ani no aci ds, such
as |lysine ob hinsddafiiftheSidlehfediate Y-G2 of RioGMigREMAdS (1Bf fornula (1) can
al so exist in the formof hydrates or solvates, nanely in the form of
conmbi nati ons or associations with ofe or nore nol ecul es of water or
with a solvent Such hydrates and soilvates al so cone within the

i nventi on. Accora t, to one Podi ment, a subjectmatter of the
invention is in particular process (F@)rgnt hesi s of a

ket osui phonam dobenzof uran dOri vat of formula (I1) represented
below. RV) WiKfl 01 represents a inear or branched ai kyl group (n,
advapt ageoOny gi nut, Tore advau-* | agroup, audh, as, ;|:xant, a
flei,.hyl, ;aournp0, nbutyi. sec-lutyl “or tarl-butv gr(un, habalk a

v, thst hut edorunsablituteil ar proup nv), an aknne urpno un a;
ksn"auuOny, 01 reprsetsarai kl grdup-KrK,, nore achnotageous;y stll]l
01 renresents a?*rCz,'S '"' ?or nhUt\/a&I r'N, anel or Ra is
chosen from a hydrogen atom hal ogen aton® or al kyl, hal oal kyl,

al koxy and al koxyai kyl groups; advantageo %Iy, Re is chosen froma
hydr ogen iatvbivh thabagyes Git ansGante aLkstituegt Gapsid theirelea dacare ageefiséy above

;t Iolrlh R?ﬁ{{(jiﬁ &vﬁlsc%%és g%u%ycgiP ?é‘se%%soanbroﬁg%ﬂgsrenr}%nlus equal to 0, 1, 2,

D

o —NH-(CHy).-NHY groups, the said enaminone (ll) then being of formuia Y-NH-
(CH2)npo-NHY,

where nb represents an integer from 1 to 10, advantageously nb represents an
integer from 1 to 5 and more advantageously still nb is equal to 2 or 4 and where Y

has the formula as defined below:

with the groups G1 and G5, the substituent Ra and the index na as defined above;

advantageously, the -NH-(CH,)n,-NHY groups are chosen from:



Rb represents a hydrogen atom an al kyl, hal pal kyl, aryl, arylalkyl.

het er oar WO 2oyali0areg/l or heterocycl oalkyl group or an PCT/FR2011/050420
- al kyl eneam noal kyl group advantageously, Rb is chosen from a

hydrogen atom an al kyl or hal oal kyl group and an -al kyl eneam noal kyl
group; advantageously, Rb represents an -al kyl eneam noal kyl group

chosen from -al kyl ene- NRK group or an -al kyl ene- W RK Z" group,
with | the counteranion of the said salt as defined above;
advant ageously, | is the " counteranion; with-R and R, which are

identical or different, chosen, independently ofwione another, froma
hydrogen atom aryl groups al kyl groups; advantageously, R and R
are identical and/or R and/%mdare chosen fromal kyls; nore

advant ageously stilL R and"R each represe t-an n- butyI group,

advant ageously, the -al ky¥epe- NRR group an Tthe -al kyl ene- NHRR gr oup
respectively represent al kyl ene- NRCi - )&I“kyoz group and a
-(Cre5)al kyl enehr hi [ (Ct- kyl]2Z group; Z as defined above
and with -(G -05)al kyl ener esenti ngsu: C112 &’p -, --(CH2) 3-,
-(CH2)4- or --(0-12),7 and the -(G -Qalkyl gro 1™hich are
identical or gji4ferent, representing, independently of one another, a
(1) -G alkyl group, for exanpl e the net hyl roup or a Op -C2al kyl
group, for exanpl eNReRecarayps. dreowaid eraninpng (1L kel heing gifotla folNRdRe,
exanpl e the nufiQpy |Rt9£r%JReoireﬁ{@]tlbﬁwrdﬂ”@féntgﬁrﬂuﬁe &oéér?’ )lnde%ﬁbéﬁ}ﬂ of one
group. for exanple the ft- , 1 sobut or tert-b Iy

(v) --05aikyl anpogep, frerora éx@rﬁmreatqwe aikxﬁmqns aid a%pml ﬂ'@rsﬂﬂb aryl and
nor e advant ageéwﬁ i r t %&), RRHSZ

or the *--i2),1% U?E dph%ﬂpdﬂﬁﬁ? &fb%ﬁ%:fegu%?var{t glg’e r e%orgg:‘?értibtggngérj{gm
al kyl group orafdyRegio@p; antveintrgebeiiied Ry as akaneky! pheawlallgﬂ ourpup;
the said procegg mgﬁ@&@édsﬁl W KNS AFERF bl 08 MEHLEM, R &y and2RErorm a

forrnuia On: whi ¢ e groups

i ndex na are d@t@r@wwybwmmeantuogem aipinde wihiad tgebaw atached,chosen
from (i) gNL1--(CH2),, b-NHY' groups, with nb representing an integer
from1l to 10, advantageously an integer from1l to 55 nore

advant ageobslayp guinene intesmiediategefdprmusa dllr 4; and r the part of the
mol ecul e (r) defined above, and (ii) --ARdRe groups, with Rd and Re,
whi ch are identical or different, chosen? independently from one

anot her, froma hydrogen atom aryl greoups and al kyl groups, at | east

N

one being a hydrogen atom advant agec Rd is a hydrogen atom and
Re is an optionally substituted aryl p or an al kyl group;

advant ageously, Re is a tert-butyl grotw; or Rd and Re forma

het erocyci oal kyl wth the nitrogen atom/to which they are attached,
and an internediate of formula (11r):

()
in which the group G4 is chosen from (i) =NSO,alkyl groups, (i) =NSOsaryl groups and
(i) =NRc groups, where Rc is chosen from hydrogen, alkyl groups, aryl groups and
haloalkyl groups; advantageously, the group G4 represents an =NSO,alkyl group; more
advantageously still, the group G4 represents an =NSO,CH; group.

The compounds of formula (I) can comprise one or more asymmetric carbon
atoms. They can thus exist in the form of enantiomers or of diastereoisomers. These
enantiomers and diastereomers, and their mixtures, including the racemic mixtures, come
within the invention.

The compounds of formula (I) can exist in the form of bases or of pharmaceutically
acceptable addition salts with organic or inorganic acids. Such addition salts come within



0 Rcadvarz:actousN:.s a m group. According to a third aspect,

t he i nverwo@o1ngl0are® targeted at synthetic internedi at ®€T/FR2011/050420
particul ar the enarninones of formula Op where 01, 02, 05, Ra and na
are as defined above and the di kefones of fornmula (V) where 01, 05,

Ra and na are as defined above: According to the invention, the
synthetic internedi ates are chosen fromthe enarninones of formula

Op, where 01, 02, Ra and na are as defined in either one of ains 4

and 5 andn0%RRSESERES s@lt@%hﬁ%@%r@t&r% %thaﬁharma 5 aIICEV)H&i‘ne M%m@? but

represents a hydrogen atom a habali , teroary
cryci oai Kje saHts 1ét esc@rads»efpkwargpletm ¢se, mat’meu pmflcgimh@ammatmu of the

group, conﬁi&%&é‘ﬁffgl‘rﬂﬁﬁé?I')‘ea?sooéonﬁé)\ﬁ/ﬁmh?ne(l}{)/entl ere 01, Re and he are

as defined elther one of Cairns 4 and and Gb represents a
hai ogen at om dYlerfiegrivap beviiad® FRoexasprlesémomipaunds paidyiula (1) in the form of

aryl, het egqaryfime écﬁrﬂp&dn‘&sto\f TeLEr @Gy %@I%hﬁigf) g?éel’)é(‘lf[épggroﬂ'ﬁonde hydrobromide,

---ai kyi eneam noal é gr oup he pres
i nvent i orfuh@tainkelgsamelsei m@@hatﬁen'ﬂltf@ﬁeedmﬁwatenefltr@a(ﬁ’fe nmet@neaulphonate,

of ) osi ti Q% Qftet heas@@r’&%fg ur aé}néét@g %Elﬁ%l S wBdfTR 00dishR iR s8fcylate,

done in the foll ow
ethanedlsulphonate acetate proplonate tartrate, salicylate, citrate, gluconate, lactate,

malate, cinnamate, mandelate, citraconate, aspartate, palmitate, stearate, itaconate,
glycolate, p-aminobenzoate, glutamate, benzenesulphonate, p-toluenesulphonate or
theophyllineacetate salts and the salts formed from amino acids, such as lysine or
histidine salts.

The compounds of formula () can also exist in the form of hydrates or solvates,
namely in the form of combinations or associations with one or more molecules of water
or with a solvent. Such hydrates and solvates also come within the invention.

According to one embodiment, a subject-matter of the invention is in particular a
process for the synthesis of a ketosulphonamidobenzofuran derivative of formula (I’)
represented below:

RbO

(Ra)na

in which:

G1 represents a linear or branched alkyl group (i), advantageously a C;-Cg alkyl
group, more advantageously still a C4-C, alkyl group, such as, for example, a methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl group, a haloalkyl group (ii), a
cycloalkyl group (iii), a substituted or unsubstituted aryl group (iv), an alkene group (v) or
an alkyne group (vi); advantageously, G1 represents an alkyl group and more
advantageously still G1 represents a methyl or n-butyl group;

and/or



7 atomis understood to nean: a fluorine, chlorine,

brom ne ayoizmdine7ag®»m an ai Kvi croup1ps under st ood t opPIHFAR2641/050420
saturated and |linear or branched aliphatic group which can conprise

1, 2, 3, 4 or 5 oaddon atons (abbreviated by -(01-C)al kyl). Mention
may be nade, as exanples, as (i) -Calkyl group, of the nethyl group,
as (ii) --C2al ky4 group, of the ethyl group, as (hi) 43alicyl group,
of the n-propyi group and the isopropyl TOM, as (iv) -C talkyl

group, of the tétaﬁ'osa{ magyb@ %e?PQPWhaIQ%&VBtofr{%dort G y%;koxy and
group; and, as -csa ro pen up an

i sopent yuallgwe!byl gromhadwgeloug}mﬁp i§ ghagaddiost @ daldrogenatam, aoganyatoms
group as at ons

as define a%%gfo%%‘gﬁ?r%h%%ﬁtﬁg&ﬁ%ﬁ |Illl$%r?eperé;’sae nf% é)ﬁyé? ML%?{F

- nal o( C(43&al kgnd/gr oups, with (ai-Cs)al kyi as defl ned above, such as,
for exanpl e, th§|stécLJaH6Q5‘%”§t§'¥|l49r°Up (abbreviated -CF3) and the

- - CH2- CF group: kyi ene oroup is understood to nean: a

saturated and Bi#eamr or branched divaient aikyl group as defined

above whi ch cappC : r b j

2(C G Ayl ont) RERERE, ooty Aol o HRERACAkR Bl ST Hbroan
exanpl e, Qyploalwl qréletwom@a{lwtgroun:ﬁzam akylageéamiaodlsyl gromdmtygmusly Rb

propyl eng r (GH.
under stood to nean: qwd e?] ?(top] 3&?0%&6@%@#&1& %{q N2 ﬁggHQaﬁ"ﬁmalkyl
defi ned abiowis, a%ﬂﬁﬁagmusmbé?bmaeresarstseaarquksé@ﬂeammqaﬂgl group chosen from

00l Gt e Pelne iR (il 3PAR MBI 23l R B RveraTio ok tne

---0-net group,
of the --Gkshliasgieiopd abgve; adwantageasw KO lglthmﬁl cmﬂnterﬁmnon OMﬁr prnd R,

43}
020 AR My b8 4 AR 8 5
and, as (atpm;, epyl)gmupy 3ngraﬁqybgrogps tdtyantaQeqestit, 3 ang Bupge ndheﬂcal and/or R and
---0-1 sopent yl ngé?wuﬁporﬂ%ﬂw X _orQBH?%rﬁ?@éHu)é%sgiﬁOﬁ% dR %% éﬁ:?régen(t aWbutyl

i s understoo he ary gr oup iI's
defined habow, anarvi 1/4,roup is understood to rrean on aromatic

X
made, as. exanprannseddel: ile, BioRadNe GRR0HNG ED iR e
Ph), the nea;pﬁn:tlwy rgpresgntor —@1-Q)alkylamdepd[(0g£@)qﬂ<y(]y\grtohptdmd aH@I-Cs)alkylene-
radi cal . RHESENAK RO XFoud "WhHE 201d" YenlBS 2580 P AU RAM LiCncohd AR

aromatlc r| cal k
the - CoHAepHBegiTQUESHMI tﬁ}HQﬂ G:hlg)s t-l(l@Hen-t ¢ro+(Orelsaaod trpmf(@r@aﬁlky'l gmups,

- an Couﬂlvlgéh Hfbd%ﬁﬁc%?ﬁ Eﬂer@ﬁfr}ep%gr p Jré m%éB%gc%elnﬂzaggﬁ% gg&hgh%\/@)’ —C,alkyl

substitute
Advant agewasp, ypr e)@nkqn l-heyrheithalc@roalb sorar @) eCrediort pedp, e vkaroplerthy ebg/l group,

d f b - di :
rade, o SEPRAR R IR S gl 130l B0 e AR B BTHR)
where t hegrakm foaredambleYllhenebg]ybumutytmmem-ebutyg gtdw, sarae(\/aaﬁ@ikyl rorotge rfor

t mb defined ab
Vent i on iy PRE0Sua EReRR oI TR, 2517 Al kyl et o-0- (o

g ai kyi groti Pshonge tddvaot@gem)sh;l istily] Bherepagrtnts (G S60dl)KY(Clag:@éfld gedip or
above: - h rstood to nean: an aromatic cyclic
group cont%?lgd'_ﬁgR@HNgﬁ%g&%?hé'g §bn atons and conprising 1, 2 or 3
het er oat or ns, whidloh can be chosen fromthe nitrogen atom the oxygen

Cdentoal o ott Py et Th kT HREREF Bh Aty o Rk lR S RER A st o

of one andtdnergrosp as to be identical or different, when they are 3
i n nunber. [ or pyrroiyi
group; a C o ’}E%%Q,d”[}? ?e%gl gﬁ‘%ﬁﬁegé dtg%(ééud%éc“on% gﬂ%@lq c al kyl group
whi ch can conpei s& BierdedibteoY’-G2 obfdoonladtions, al so abbr evi eta



in particular be made of the p;p?ridinyi, piperazinyi, pyrrodinyl.
hexar net ¥Oe2Hi1MOT@05 nor phol i nyl or 1, #4di oxi dot et r ahydRHIFRR2¢11/050420
group; -an alkvleng-mmnoa"..'" rott ) is understood to nean; a group
of formula ---alkylene- 1\1(al kyl)2, where the al kyl ene and al kyl
groups, conprising the sane carbon nunber or not conprising the sane
carbon nunber, are as defined above. The two al kyl groups can

conprise a different carbon nunber with respect to one another.
Mention may be made, as exanples, opfpHe

---(C-Cal ai kyiene--N[(C1.-e,5)ailiy112 groups, with

-(Cl-05)ai kyl eri eand - (C1-05)al kyi ~as. defined above. Mention may

advant ageously be made of the --( 3N 20hi 3h group; - an al kene
croup i s understood to nean: a gr 0 ofmula --C'H, where ri is a
natural integer greater than or equal to 2, which graup can be |inear
or branched and which is characteri zed by the présen of at |east

one covai ent doubl e bond between t#0dP its carbon atons; nention may
be made of the ethylene group or |he but - 1, 3-t hene group;

"3 understood to nmean: a group o ormula Cr,/-12,.2, where nis a
natural integer greater than oB/eq to 2, which group can be I|inear
or branched and which is characterized by the presence of at | east

one coval ent triple bond between two of (1§ carbon atons. Mention may
be nmade - t r T d-y : . i
di ot hy! an e ERE o Efs e BnqRebily BoiRE0he YR B aBiastabavg apfidn wricn
sai d ket ohengrofiurGd islehosent from 6F —Nok(@H 3, (NHY agroops]i with ihd tdpeesenting an

i nvention: r n j - r ; d 3 represent.

an <1 el e B EaR el AeffeB IR G RoBte adverlRBRESTAR o

groups; aAadioal to 2 or 4Rend &prties eartt of dheretopdule @F)hyafinEprampyé,, and (i) ~NRdRe

i sopr opyl - W rt-butyl . ; apd/or. ¢> 05 represe---

group Wi t%rgﬁés’%s%dn% ¢ t(;\ﬁea, SN-h?C:in %%I'%@ggnqrﬁ@%rﬁ% clbc;sgapgl,%g%?ﬂgl%gpy rom one

z Ra reprasdmrs fransablsydrd)gwnatoohoewlngfdupmamdhytltylogmmpa,t ameadstlodgeleing a

\IQéCrI]'IS F%gg1@/1%2%%%%33&%%%9%%%@? Rd i} 'hgc(jir(?))g(;er(1a qat{gén ta%d 1the)risA'an optionally
substituted aryl group or an alkyl group; advantageously, Re is a tert-butyl group; or Rd

and Re form a heterocycloalkyl with the nitrogen atom to which they are attached, and
e an intermediate of formula (lII'):
N,SO?_RC
|

O
()

in which the group Rc is as defined above; advantageously, Rc is a methyl or phenyl

group.

According to one embodiment, the group G2 of the intermediate (II') represents an -NH-
tert-butyl or



according to the invent G represents an n-bulyi group; and/or 63

r epr esentwWoaao 111 21@O2CH3 group, and/or2 G5 represents @TTHIEORROONO30A20
with Rb repr group; and/or Ra represents a substltuent chosen froma
hydrogen equal to 4. 31di (nbutyi)arri M) propyl 1 index

ACCO'thrla to anot her enbodi nent, the. process according to the
hvenhon makes possi bl e the synthess of ketobenzofuran derivatives of
formula (1) where: .* 01l represents a |inear or branched G C&kyl
group; or 61 represents a linear or branched Cre,tal kyl group; or

Cl represents a nethyl, ethyl, npropyi, isopropyl, nbutly, see-b ty-b
Cl represents an n-hu yl--group; andhior 63 represents (i) an
41-1802Rc group or (ik) _@n ---Nhi group, where Refrepresents a

i near or branched 0@ al kyP" grijup, or 63 repregents (i) an NHSO2Rc

group or (a) an -WBRCQroup, wh uRe O linear orAtbranched Oral alkyl

group; or 63 represents (i) anp (2?Rc group or 00 an N Re group,
where Re represents a nethyl, et n- props. il iSopropyl, '1-butyl,
secbutyl tert-butyl group; or © NBu,

07 """ NBuy,

group.

According to a third aspect, the invention is also targeted at synthetic
intermediates, in particular the enaminones of formula (1) where G1, G2, G5, Ra and na
are as defined above and the diketones of formula (V) where G1, G5, Ra and na are as
defined above:

(Ra)na

According to the invention, the synthetic intermediates are chosen from the enaminones
of formula (Il), where G1, G2, Ra and na are as defined in either one of Claims 4 and 5
and G5 represents a halogen atom or an ~ORb group, where Rb represents a hydrogen
atom, a haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl group or
an -alkyleneaminoalkyl group;

and the diketones of formula (V), where G1, Ra and na are as defined in either one of
Claims 4 and 5 and G5 represents a halogen atom or an —ORb group, where Rb
represents a haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl group or an
—alkyleneaminoalkyl group;



63 represens-'? g QU p or G3 represents an N SO arvgroup: andi or
G3 represW@2EAMO77OORL group with Rb sllBosen from dr GPOCERRESHIS5EIR0
-ORn group with Fib repneenbng group; and/or Ra represents a
substituent chosen froma hydrogen atom nalog n atons and s; or Ra
represents hydrogen; and/or %na is an index equal to , 2, 3 or 4;
or na is an index equal to "I or 4. Accordi ng to anot her

enbodi nent of the process according to the invention, the group 02 of
the said enam none internedi ae Y-62 represents a greup chosen from
- - NH(CH2) b- NHY groups, where % nb represents an |nteer from1l to 5;
or %ribis equal to 2 or ng%ng t o anot her ; eF?t of he
orocesg to the invention,th oup 02 is chosen fra (Rajna

In the context of the present invention and unless otherwise mentioned in the text:
- the numbering of the positions of the benzofuran ring system is understood to mean

as done in the following way:

4 3
5
D
6 (0]
7 1

- ahalogen atom is understood to mean: a fluorine, chlorine, bromine or iodine atom:;

- an alkyl group is understood to mean: a saturated and linear or branched aliphatic

group which can comprise 1, 2, 3, 4 or 5 carbon atoms (abbreviated by -(C,-Cs)alkyi).
Mention may be made, as examples, as (i) -Csalkyl group, of the methyl group, as
(i) -Czalkyl group, of the ethyl group, as (iii) -Csalky! group, of the n-propyl group and the
isopropyl group, as (iv) -C,alky! group, of the n-butyl group, the isobutyl group and the tert-
butyl group, and, as (v) -Csalky/ group, of the n-pentyl group and the isopentyl group;

- a haloalkyl group is understood to mean: an alkyl group as defined above substituted

by 1, 2, 3, 4 or 5 halogen atoms as defined above. Mention may be made, for example, of
the —halo(C;-Cs)alkyl groups, with (Cs-Cs)alkyl as defined above, such as, for example,
the trifluoromethyl group (abbreviated -CF3) and the ~CH,-CF; group;

- an alkylene group is understood to mean: a saturated and linear or branched divalent

alkyl group as defined above which can comprise 1, 2, 3, 4 or 5 carbon atoms
(abbreviated -(C;-Cs)alkylene-) or (CH:)1  s— Mention may be made, for example, of the
methylene (or —CH,-), ethylene (or —-CH,-CH,-) or propylene (-CH,-CHz-CH,- or -C(CHs),-)
radicals;

- an alkoxy group is understood to mean: an -O-alky! radical where the alkyl group is as

defined above. Mention may be made, as examples, of the -O-(C,-Cs)alky!
or -(C4+-Cs)alkoxy groups and in particular, as (i) —O-Calkyl group, of the —O-methyl group,
as (ii) —O-Calkyl group, of the —O-ethyl group, as (iii) —O-Calky! group, of the —O-propyl



0 0- NNE3u2. Accordi ng to anot her enbodi ment or the process

accor di ngwoo2dgihierd7mos fion, the group Q3 of the said en®ymMeERL011/050420
internmediate Y,-Q& represents a group chosen from ---NRdRe groups,

wher e; either (i) Rd is a hydrogen atomand Re is an aryi

group substitnmed by an al koxyal kyi or an al kyl group or Re is a
tert-butyi or ---00-14r-QOCH3 group, or O Rd and Re forma

het erocycj oal kyi wth the nitrogen atomto which they are attached.
Acco 04 d €

accor di ngér?%‘bts emlenv(g'r?tgﬁgrﬁl EQH%S(W C4a f'érP rrrula%l%)ﬁg'?grou tehr"l:"t e
an =NSO, apP®aHtyl @ @{Hoa@rthén-o Nfbbﬁtmgﬁgun, @ndn%s erbodC s grouheofethariChpaeyl
i nter md|@,5§pqﬁefgrg%geﬂ B a?wﬂql'ﬁ’é) yyg ge%{épl represents an

al kyi group; or ents an n | kyl group; or
up; - an aryloxy group is understood to mean an -O-aryl radical where the aryl group is as

defined below;

- an aryl group is understood to mean: an aromatic cyclic group comprising 6, 7, 8, 9 or
10 carbon atoms. Mention may be made, as examples of aryl groups, of the phenyl group
(abbreviated to Ph), the naphthyl group or a -C¢H,-alkyl group (with the alkyl radical, as
defined above, in the ortho, meta or para position of the aromatic ring system). Mention
may be made, as -CgHg4-alkyl group, of the -C¢H,-CH3 groups with CH; in the ortho, meta
or para position;

- an arylalkyl group is understood to méan: an aryl group, as defined above, substituted

by at least one alkyl group, as defined above. Advantageously, -alkylaryl radicals are
concerned. Mention may be made, for example, of benzyl, that is to say the —CH,-Ph
radical;

- an alkoxyalkyl group is understood to mean: a radical of the formula -alkylene-O-alkyl,

where the alkyl and alkylene groups, comprising the same carbon number or not
comprising the same carbon number, are as defined above. Mention may be made, as
examples, of the —(C,-Cs)alkylene-O-(C;-Cs)alkyl groups with -(C4-Cs)alkylene- and -(C4-
Cs)alkyl as defined above;

- & heteroaryl group is understood to mean: an aromatic cyclic group comprising 2, 3, 4
or 5 carbon atoms and comprising 1, 2 or 3 heteroatoms, which can be chosen from the
nitrogen atom, the oxygen atom and the suiphur atom, independently of one another, so
as to be identical or diﬁérent, when they are 2 in number, or independently of one another,
so as to be identical or different, when they are 3 in number. Mention may be made of the

pyridyl, furanyl or pyrrolyl group;

- a cycloalkyl group is understood to mean: a cyclic alkyl group which can comprise 3,
4, 5 or 6 carbon atoms, also abbreviated -(C;-Cg)cycloalkyl. Mention may be made, as
examples, of the cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl groups;

- 2@ heterocycloalkyl is understood to mean: a cyclic and optionally bridged alkyl group

comprising 5, 6 or 7 carbon atoms and comprising 1, 2 or 3 heteroatoms which can be
chosen, independently of one another, so as to be identical or different, when they are 2 in
number, or independently of one another, so as to be identical or different, when they are

3 in number, from the nitrogen atom, the oxygen atom and the sulphur atom. Mention may



65 represents an --ORb group with Rh chosen fromaryl, arylaikyl,

al kyl eneayormmatj@yromnd heteroaryl groups, or 05 reprepemER20M 163320
group with Rh representing a phenyl or a ---C61-1,rai g iou p.

Accordi genbodi nent, the enarmmont, internediate of forrmula (1li) is a
conmpound of forrmula Y-NH (CH2)b-NHY, with: rib representing an
integer from'l to 10, or * rib representino an integer from1l to 5,
or it representing 2, 3 or 4: and Y having the formula as defined
bel ow. 9t; ng .0 S : X heh,:
are as d el?lﬁalneﬂ?ug{)ove%a%% Gnge apeﬁd?rﬁyésgﬁa%zﬁﬁw ﬂyﬁ%&]ﬁ)ﬂ hBRarRbthMhEfhino,
20111107 708PTIFRIC, i- ﬁm&btﬁtrahydrothlenyl group;

- an_alkyleneaminoalkyl group is understood to mean: a group of formula —alkylene-

N(alkyl),, where the alkylene and alkyl groups, comprising the same carbon number or not
comprising the same carbon number, are as defined above. The two alkyl groups can
comprise a different carbon number with respect to one another. Mention may be made,
as examples, of the —(C;-Cs)alkylene-N[(C+-Cs)alkyl], groups, with -(C;-Cs)alkylene-
and -(C4-Cs)alkyl as defined above. Mention may advantageously be made of
the -(CH2);N[(CH2);CHs), group;

- an_alkene group is understood to mean: a group of formula -C,H.,, where n is a

natural integer greater than or equal to 2, which group can be linear or branched and
which is characterized by the presence of at least one covalent double bond between two
of its carbon atoms; mention may be made of the ethylene group or the but-1,3-diene
group;

- an_alkyne group is understood to mean: a group of formula C,H,,,, where n is a

natural integer greater than or equal to 2, which group can be linear or branched and
which is characterized by the presence of at least one covalent triple bond between two of
its carbon atoms. Mention may be made of an acetylene group, a but-1-yne group or a
dimethylacetylene group.

According to one embodiment, in the said ketobenzofuran derivative of formula (1)
according to the invention:

¢ G1 represents a C,-Cg alkyl group; and/or

e G3 represents an -NHSO,Rc group chosen from —-NHSO,alkyl groups
and -NHSOzaryl groups; and/or

* Rc represents a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl
group; and/or

e G5 represents an —ORb group with Rb chosen from —alkyleneaminoalky! groups,
and/or

¢ Ra represents a substituent chosen from a hydrogen atom, halogen atoms and
alkyl groups, and/or

e nais an index equal to 1 or 4.

According to another embodiment, in the said ketobenzofuran derivative of formula ()



The conpoundsl) are particul arly advantageous. According to one enbod

ent, the woezoanelo7noer medi ate of 1L(V) 16s a conpound wherg/tR261/050420
represents an ai kyl group, or 0Ol represents a -a,,al kyl group, or 01

represents an n-butyi grout); and/or 05 represents a hai ogen atom or
an -ORt.t group, where Rb represents an al kyl, arylal kyl, hal oal kyl,
aryl, heteroaryt, cyr.:loallryl or heterccycoaky group or an

-al i cyl eneam noal kyl group, with the excepfion of the OCHh and

- CH2C61- : represents an -ORb group with Rb chosen
fronkyl er]é%e'cggr upst?é)[glyggghrepr esents an -0, (C112)3- N(C4H9) 2 group.
Accor di ng te datremessdinann-butyhgroapearei conpound (Va) of foll ow ng

formula:. of tes F@r&e‘m%@an -NHSO,CHj; group, and/or
» G5 represents an —ORb group with Rb representing a 3-(di(n-butyl)amino)propyl
group; and/or
e Ra represents a substituent chosen from a hydrogen atom and na is an index
equal to 4.

According to another embodiment, the process according to the invention makes
possible the synthesis of ketobenzofuran derivatives of formula (1) where:
e G1 represents a linear or branched C,-Cg alkyl group; or
e G1 represents a linear or branched C4-C, alkyl group; or
e G1 represents a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-buty! or tert-butyl
group; or
e G1 represents an n-butyl group;
and/or
e G3 represents (i) an —-NHSO,Rc group or (i) an -NHRc group, where Rc
represents a linear or branched C,-Cg alkyl group; or
e G3 represents (i) an -NHSO,Rc group or (ii) an -NHRc group, where Rc
represents a linear or branched C;-C, alkyl group; or
e G3 represents (i) an —_NHSO,Rc group or (ii) an -NHRc group, where Rc
represents a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl
group; or
e G3 represens an -NHSO,CH; group; or
e G3 represents an -NHSO,aryl group;

e G5 represents an ~ORb group with Rb chosen from —alkyleneaminoalkyl groups;
or
e G5 represens an —ORb group with Rb representing a 3-(di(n-butyl)amino)propy!
group;
and/or
e Ra represents a substituent chosen from a hydrogen atom, halogen atoms and
alkyl groups; or

e Ra represents hydrogen;



invention: a fluorine atom or an -ORP group with Rb representing:

a hydr ogeWOatW{10780%et hyl group, a pH&nyl group, a b&YFREODUP50420
or a -4Cl-05)al kylene-Ni (Cl1-CF)al kyli2 group or a

-(Cl-05)al kyl eneN Hi (G -05)al kyl12group; wi t h- (G - 05) al kyl ene-
representing -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4- or -(CH2)5- and the
-(Cl-05)al kyl groups, which are identical or different, representing,

i ndependently of one another, a (i)lkyi group, for exanple the nethyl
group, a 4dridigr - C2al kyl gr oup, for exanpl e the ethyl hgr oup, a (: ii)

- Csal kyl group, for exanple the n-propyl group or the isopropy

gr oup,ya ?I v)p*’dﬁé’lnléwe apto 5 Gr38%4rSl e the n-butyl, isobutyl or

tort-butyl grawis s@findex(equat 60l &y4, group, for exanple the n-pentyl or
i sopentyl group, advantageously, -ORb represents an

-0(C1-12) 3-N(n-butyl)2 group, According to one enbodi nent of Pe
process aCCﬁbé’éraﬁﬁtt@ ahb®el BYB&diMRRA 6fhﬁe 5%@9@95&?&5%% @k |ﬁ\%rn'ﬂyh &he group

(1:according to the invention is charaerized chosen from
fluorine @ &hioe sal epeminorpEniermapgateol G2 gepreger@q GuprogP ¢hopee e mgNH-

an nBu gr@,) aRtiyodrouss, diHRKP 63 chose- NHS and/ or
e nb represents an integer from 1 to 5; or

e nbis equalto 2or4.

According to another embodiment of the process according to the invention, the group
G2 is chosen from:

According to another embodiment of the process according to the invention, the group
G2 of the said enaminone intermediate Y-G2 represents a group chosen from —NRdRe
groups, where:

either (i) Rd is a hydrogen atom and Re is an aryl group substituted by an
alkoxyalkyl or an alkyl group or Re is a tert-butyl or —CsH,-OCHj3 group,

or (i) Rd and Re form a heterocycloalkyl with the nitrogen atom to which they are
attached.

According to another embodiment of the process according to the invention, the group
G4 of the said intermediate of formula (Ill) represents an =NSO,alkyl group or an
=NSO,CHj; group.

According to one embodiment, the enaminone intermediate of formula (ll) is a
compound where:

e G1 represents an alkyl group; or



a group Ra being hydrogen and an i ndex na renresenting 4,

Acccnt i ngvooanaonyds xi - nen:, the enanmgne (ii) accordi PETIPR20M/050420
invention s characterized by: z a group 05 chosen froma fiuorine
atomor an -OH, -00ft and -0(CH)3-N(ne:)2 group; %a group 01
representing an nbu group. and/or %a group 02 chosen from (i)
-NHACH2) , *, - NHY groups, with nb representing an | to 10,

advant ageously an integer from1l to 5; nore advantageously represents

2 or 4; and,l gz{ i r .t,ofinoiecuie (ii), and

-1\ I RdRe gr OUEJGS, F‘eﬁrﬁ:e%gdé g’gkg@rg@'gngi ned above., at |east one being
a hydrogen at ¢ repdesentssayeotslyygro®e i s a hydrogen atomand Re is an
aryl gr o%d/oz?dvant ageously an optionaliy substituted phenyl group, or

an al kyl group; nore advantageously still,02 represents an
--M 1. -terf-=buGpi representBHan -@Rmpgroapd/vath BbgrebogerRafriimg dryldr egeikyl,

and an i ndex nglk)rdglqera‘?ﬁiﬁgélkﬂ%néheteroaryl groups, or
e G5 represents an —ORb group with Rb representing a phenyl or a —CgHg4-alky!

group.

According to one embodiment, the enaminone intermediate of formula (Il) is a
compound of formula Y-NH-(CH,),,-NHY,, with:

¢ nb representing an integer from 1 to 10, or

¢ nb representing an integer from 1 to 5, or

e nb representing 2, 3 or 4,
and

¢ Y having the formula as defined below:

the groups G1 and G5, the substituent Ra and the index na of which are as defined
above; or

e Y being chosen from:

and o i

According to one embodiment, the enaminone intermediate of formula (1) or (II') is

a compound chosen from the compounds of following formulae (I1’a), (II'b), (II'c) and (II'd):



Accordi ng to one enbodi nent. the conpound (V) according to the

i nvent i orWwoazgani®gg05 a group 05 chosengfrom a fl uori ne PBTORR201 8050420
-OH, -OClI-13, -006H5,CH2-C and -0(CH2) 3-N(nBu) 2 group, and/or %a
group 01 representing an nBu group, and/or % a group Ra being

hydrogen and an index na represerthng 4, According to one enbodi nent

t he di ketone of fornm(V) according to the invention is characterized
by: Re and na being as defined above; 01 representing an al kyi

group; advantagenusry, 61 represents a Cdalkl oup;_mor e

advant ageously still, 01 represents the n-but yl l[group, and G
representing a hal ogen atomor an --ORb group, ghere Rb represgmt-sua
hydrogen atom an al kyl, arylai ~hatwoal kyl ,[ aryl, tieteroaryl,

cyci oal kyl or hele ogprgﬁl kyt oup or anj kyI eneant i nog I

group, with the e ption of the*fluorine atom and the

--Ohl, ---0C1-13 an( -01-12G i /[/“Qroups ad\mJ t ageously, 05 represents
an -ORb group wit} “Rb chosen Tom ---al kyFemeani noal kyl grdupS; nore
advant ageousl| 1, G5 repfesents an -ﬂ%@) 3- N(4H) ng o' The.
fol | owi ng S@ s 2 and 3 réléﬁ respectively to the sy "hesigﬁ of the

kLobenzof ur an of fornula (1) and”in Particular of the ket obenztefuran
of fornula (r)"according to the"i nve Schene ‘2

The compounds (II'b) and (II'd) are particularly advantageous.

According to one embodiment, the diketone intermediate of formula (V) is a
compound where:
e G1 represents an alkyl group, or
e G1 represents a -C,alkyl group, or
e G1 represents an n-butyl group;
and/or
¢ G5 represents a halogen atom or an ~ORb group, where Rb represents an
alkyl, arylalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl or heterocycloalkyl
group or an —alkyleneaminoalkyl group, with the exception of the -OCH;
and -CH,C¢Hs groups, or
¢ G5 represents an —ORb group with Rb chosen from —alkyleneaminoalkyl
groups, or

e G5 represents an —~O(CH,);-N(C4Hg), group.

According to one embodiment, the diketone intermediate of formula (V) is a

compound (Va) of following formula:.

N
S T
(va)

According to one embodiment of the process according to the invention, G5
represents, in the compounds of formula (I) and/or (Il) and/or (V) according to the



Taase 1 G es daf:ned elL:0 1;de e di kaaene SC n erne tzt G end
Fan ns cKyor209dtio7705 be and cordinn t" 2pe!,."The 5::: or dawRL01196%0420

as 4--nrxacej oobenone,

invention:

,a person e;alkai Schene 3

e a fluorine atom; or

e an —-ORb group with Rb representing:

)
)

e}

According to

a hydrogen atom,

a methyl group,

a phenyl group,

a benzyl group, or

a —(C4-Cs)alkylene-N[(C-Cs)alkyll, group or a —(C;-Cs)alkylene-
N*H[(C;-Cs)alkyl], group, with -(C4-Cs)alkylene-
representing -CH,-, -(CHz)-, -(CH)s-, -(CHj)s- or —(CH)s- and
the -(C4-Cs)alkyl groups, which are identical or different, representing,
independently of one another, a (i) —Csalkyl group, for example the
methyl group, a (ii) -Csalkyl group, for example the ethyl group, a
(iii) -Csalkyl group, for example the n-propyl group or the isopropyl
group, a (iv) -Csalkyl group, for example the n-butyl, isobutyl or tert-
butyl group, or a (v) -Csalkyl group, for example the n-pentyl or
isopentyl group,

advantageously, ~ORb represents an —O(CH,);-N(n-butyl), group.

one embodiment of the process according to the invention, the

ketobenzofuran of formula (1) according to the invention is characterized by:

e a group G5

chosen from a fluorine atom or an -OH, -OCHj;, -OCg¢Hs, -O-CH,-CgHs5

and -O(CHy,)s-N(nBu), group,

and/or

e a group G1
and/or

e a group G3
and/or

e a group Ra

According to
characterized by:

e a group G5

representing an nBu group,

chosen from the -NHS(O),CH3; and -NHS(0),CgHs groups;

being hydrogen and an index na representing 4.

one embodiment, the enaminone (ll) according to the invention is

chosen from a fluorine atom or an -OH, -OCHjs, -OC¢Hs, -O-CH,-CgHs

and -O(CH.)3;-N(nBu), group,



Onn 00n NSC: L A first stage can consist in formng a conpl ex

bet : he savo 201K&W0EA@S5 (V) and in ulkar the di ketone @ECT)FRaW!1A050420
Lew s add (abbreviated LA), the latter optionaliy being introduced
into the reaction nediumin a form preconplexed with a solvent. A

ket oenoi conplex (IV) or (Re) with the said Lewis add (abbreviated
LA), as represented respectively in Schenmes 2 and 3, is then

obtained, C, Re, na, nb and 05 being as defined above for the
conmpoundsgrigédr or (V'). Mention may he nade, for exanple, as
Lews acid in accordance with the invention of BF3 and titanium

i sopr opoxi de *&9reEp BrhyraprespsigrnagBoesly, the Lewis acid 6F3 is used
in the fopef a BF;, Et 20 conpl ex. Thi s conpi ezing of the

di ketone (V) or (V) with the said Lewis acid generaiiy takes piece in
an aprotio sélavemupa@Ad Qf@ﬁelbéroﬁaﬂ)r &t~ (@ilrt)aNHYbiceps, vighpér mpoesenting an
generally la I jed 0 c

the reacti onﬁ:té QRFH )a(ll te v%agﬁ%‘t‘:@ﬁeémmﬁé ﬁ{gh\ﬂ l?& I Q]EBA gg\?arﬂé'éeously
Mention may Iséll. riﬂdéeprﬁﬁentéi?aﬁfpﬁeamhéf ERrenangs lthe part app gheo prdletude f(By, and
t hi s conpi exi;ng I |

di chl oroneth !1) Na&%ﬂaﬁ%fgo? esﬁgﬁﬂ %%Q%’?{%% %%g%%' }agﬁee%? P%a hydrogen
consi sts in &M ﬁ@vamtége%mm@dzls tehéydrgeni aone qrd) Rends $or aiSt heoep,

above: arm ne DO TEOTREP P s TRred ProlF. 0D, 47 7 a5 RSB myre

t akes pl ace Mt/antagecmsb/eeélﬂ 6?- rerm@se@tqoam +ING-tarkbntyl @2- H and can he
carried out at am bent tenperature. It generally lasts agpproximtely
20 hours, . Anot her alternative to the first stage and the second
stage can consist in option bringing the said di ketone[(V) or (V)
and an appropriate aci d.toget her be{ﬁrehand, in orderfto formthe
correspondi na ket ounod i n°reagting a nuel Eo-. ) ilic am ne
02-1-1 by 1,4 nuci eephi¥ic additiendo the diketonei(V) or (V) or,
if appropriate, the ketoend forned under the action of the said acid,

wat er fornme to be

withdrawn fromthe reacti on nediume Y NBR MOV i 5

azeotropic distillafioni with an appropriate reaction sol vent "Usi ng a
Dean and Stamkowgpparatus or by trapping it with a dehydrating agent,

in orde.r td? direct the reaction towards the formation of the

enam noné" oé:specti vely (Il1) and (W. This alternative has the

advant age of «kejigp @ iddhayaidhesiize hhsx hatereragaies (1) and (1')
in a single stage fromthe internediates (V) and (V) respectively.
Mention may be nmade, as appropriate acid, of para-tol uenesul phonie
canmphor sui phcmwrd&@ b &id RROHRRE] ﬂweafl@nﬁ)édﬁd)qm) Oédcﬁrdﬁ@ % tNSnHveﬁhon
may be nade, as ag%oprl at e dehydr ati ng agent, of

siiica goi, MPrsecording to the two synthetic aI ternatlves Whl ch
can be used a@g%bO@SQﬂbébrfﬁ&Watfludhntehétoﬁmn&”& nORe.- @@H?r dc%ms bf@HQ-CGHS
amine 02-H can, for exanple, be butyl enedi amine, ti- ylamn

pi - ani si di ne 2AAdOEtHYi-Bi&HagRERe, but al |l the other ami nes for whi ch
the group 02gahg/as defined above may be suitable. They can be prinmary
or secondary am nes 02-H. Advantageously, t-butylarnine or

pi - ani si di ne *iasgrebh &L weesenting an nBu group,

and/or

e a group Ra being hydrogen and an index na representing 4.

According to one embodiment, the diketone of formula (V) according to the

invention is characterized by:
¢ Ra and na being as defined above;
» G1 representing an alkyl group; advantageously, G1 represents a -C,alky! group;
more advantageously still, G1 represents the n-butyl group; and



Mention may he made, as reaction solvent for this second stage or the
al ternat iWe 20011108765 r st and to the se@and stage, of toRCTEFR2011/050420
di chl oronet hane, ac.etonitrile and nonochi oroberi zene. At the sane
time, (1) the ft-go:nonethi 04 as defined above, in the case of the
process of the synthesis of (i), arid (in the p-quinone (Il1") with
Re as defined above, in the case of the process for the synthesis of
(1'), are obtained by oxidation respectively (I') of the phenol (Vi)
with 03 as defi [ 0, S j
of (1), and (W oo o ERe g 8 s ot e TP BRER. Aol LRSS o
case of the pro®ekeoesr afde §9n@|h\é,5|a§y|@kyl(bapalkﬂdvﬁm dgésagiyy, cydinakyl or
oxi dation is ge r i e
(NN02) i aceti p o b o b e 3 odiehof
skilled in the Wetfluorine atom andNBai- QHs é@ftt—%hcd'dsb@reqmérﬂdvsanta@bessly,
pl ace between t _ 1
enam none int er?rgé?%rtggé%%aﬁ U(Nb @%ggﬂggb%ﬁgéeﬁﬁ%& ]ar%ee%gmg%%lkyl groups;
reacti on can takerprd@etageepsesiiinfraeriencs a6-8(CHoetN CHakiatoumas
reactant and reaction solvent, and/or at anbient tenperature. The
reaction my Prove to be very fast, with conversion in a few m nutes,
i ndeed evEW falqveng Sebemas 2 ar Herie apspectively odoe sunhesis ofihe ketbbenrofuran
equi mol argrf@shigniy &id kr?ﬁﬁﬁlcﬁlﬁr 'EPWe RBEnRruBn B Fofn%]? ( %Egzgoreirn (W the
are reacted with respectively at |east as many g
(11) or (entiph the case where use is made of an enam norie (11) or
(ii) in the dinmer form such as, for exanple, the enam nones (il'b)
and (IN, the reaction can take pI ace with at least 0,5 nol of the
said enamirione (10 or (Ib) per at |east Schease 8f p-gui none qui none
(I'11) or respectively. The ketobenzofuran (1) or (1) obtained gan
subsequently be purifiedA by crcyst allization, This crystaili z@on
t

can take place froma mxture ch as, for exarrple

i sopropanol | aqueous HCl in th eawﬂere i'fs is desi Feol,Le/’B | it he
sai d ket obenzoturan (I) or (T ion in the form
ation can take

pl ace from ether or isopropan
or MIBEM heot ane ni xture, lifn tlhe cas@zﬁqgre it is de§ red to apts

the sai d ket obeni:;g\?u/(l ) d1") accorg na
base form g al ternatiVve conbistsg i

enam none ;1] I1") in thelMirtier fg of forrTuIa(I i’ (Fbx)
respecti vel romthe di ket-apeis@d or (V) respectively accor di ngyto
Schene 4a

(Rs¢eow, with @, 05, Rb_and #1b as defined above. For
this, the diKetone (V)brthh acid, for exanple
par et ol uene ohonic acid diam ne ol fornula F-12N(C1-12)"bNN2,
with rib a déhw ag2-eflux, while renoving the water
formed, in ratio of 2 mol -6£9di ket one per 2 nol of acid and 1 nol
of amine.oTheidialers (lit) and (Il1'c) defined bel ow can thus be
obt ai ned, t@r exanple. Schema daScheme dl o According to a

particul arly advant ageous enbodi ment, the synthetic process according

to the inventi n makes gﬁgSI ble in partlcul ar the synthesis of
dr onedar one ( D)'SPh SYNECHSEIURY dicat'@dvriogdliviat dikenm (8 in Aehenee Rorith Ra,

of one oma 3 salts as@%ﬁ@édjémet&d%mlkétoh@k‘@"}vm §<‘:1'?ern¥é @Mﬂﬂ MLEHRb as
was descrl?ed above_rel ating Schenes 3, 4a and

parti cul &'t Heaeper at'P ﬁé”t@ﬁﬂﬂpf KhGr@ket@’PﬁJ@/ angadn apprcies Of’f *6? dwﬁnﬁe(\é) can

Scheme 5 pe carried out from commercially available compounds, such as 4- -hydroxyacetophenone,

and according to chemical reactions known to a person skilled in the art.

Scheme 3



i husaccorcingto apatcul afl y advant aceous enbodi nent at the process
accord frware1itoreosi on: the Lewi s agkd (LA) used in tprer/ERA61i1/650420
for the ynthesis of the conplex Vd) fromthe diketorie. (yd) is BF-3
or BF3.C.)E12, and s the (41 used in the reaction for the synthesis
of the enaminone (lid) fromthe Ketoenol (kid) is chosen from
t-butyl am ne and p-anisidine, 8 the add used in the reaction for the
synthesis of the enam none (lid), such as, for exanple, the
F.:riamnones (rb) or (11'c), fromthe di ketone (Vd) is chosepgskrom
par at ol uenesul prioni c acid, canphorsui phonic add, sul phuric and
hydrochl ori c acid, advant ousi y para-tol uenesui phoni ¢ add d the
amine G-1-i is chosen fremprimary or sesondary di anifies, such s,

for exanple, ethylenedia and butyi enedi am ne, Hﬂb wat er forned
during the said reaction ng wthdra om the réeaction nmedi um
either by azeotropic distillation with anzappropriate, reactign

sol vent or by trapping, wit hca dehydrati ng agent, advantageou
azeotropic distikfation with an appropriéate reaﬁ&%8ﬂwf0| 3
exanpl e tol uen€, the amne®G4-1 in thelreaction Tof nthesi s of
the enn, (i@ fromthe gihketone (Vd)cis @-anisidine, t

formed duripg_the saig regagtii on being withdrawn fromthe reactirpn
medi um ei t by azeetropic distillati di)with an appropriate reaction
sol vent or

vt rappi ng w twi ng agent, advantageously by
azeotropic d|stillation w n appropriate reaction solvent, r
exanpl e tol e M@zm. one enbodi nent the process according to
t he inventijon, e Nenitze8gu reaction resulting in the production of
t he ket obgnzofurans of forrmulae (1), (V) and (0) involves the
enam nones (110, (W and (ld) respectively with the quinonimnne,s
(H'") and (H d) respectively, in addition, this Nenitzescu reaction
i s advant ageogf?yl,e/ﬁ carried out with glacial acetic add and/or the _
reaction i s advart 8i§esGan Forsitin BEIMBEa RMRIRhPeMeeh dgtrid Akelingi(Hyangin

one enbodpareafiarahe ik tdHeQ@BSEdas Condi e sébbfréiﬁhtéd‘lﬁﬁltthé"ila&fe@%ﬁti&fally being
crystallization of the ketobenzofuran f(oi} 0) obtained is carried

) . ) : ( .
out, on clBReTUrSHdHOdNe fARAlIRITEPIB RSSO PrEGTRIRIES Wb Pe-lieslsh Hetoenol
m xture, gesybi ro/)noket\wbengplihe Nsald )Lewid JciPr(absrepaeldv ely, Iagnﬁafpresented
obtaried fri the formof a hydnchloride sait, or fromether or froma
DPE! r hept ZFPEPUIVEXtITIrRENEMeF 1o N, N BENE RRiSINEAe (i Ftaur®, NPedif Ghgeing as

the said &sihebepaal fof fle dothfRhad NBGriw).t he pure base form The
goi noni nt hesi zed from comerci al products acccrdThg to a reaction
Mention may be made, for example, as Lewis acid in accordance with the

invention of BF; and titanium isopropoxide (Ti(OiPr),). Advantageously, the Lewis acid
BF; is used in the form of a BF3-Et,O complex.

This complexing of the diketone (V) or (V') with the said Lewis acid generally takes
place in an aprotic solvent and can be carried out at ambient temperature. It generally
lasts approximately 20 hours in order to be complete but the reaction can be halted when
all the diketone has disappeared.

Mention may be made, for example, as aprotic solvent appropriate for this

complexing stage in accordance with the invention, of dichloromethane and toluene.

A second stage subsequently consists in forming, for Scheme 2, the enaminone
(I) and, for Scheme 3, the enaminone (II'), with G2, G1, Ra, Rb, na and G5 as defined
above.

The formation of the said enaminone (ll) or (II') can be carried out by 1,4
nucleophilic addition to respectively the complexed ketoenol (IV) or (IV’) of a nucleophilic



known to a person skiiied in the art. he ro.cessaccordnc to the
i nvent i orWeX1i1i07%0% oadi cul ar the fobkKkowi ng ad nt agesPCT/FREEN1/050420

reaction yields: convergent synthesis; limted nunber of synthetic,
stages; sinple reactions which are technoogcay easy to carry out; no
mai cr pol luting effluents: does not require specific industrial

equi prent and in partcthar does not require a ,drogenation stage in
order to obtain an am nofunctional group ir The 5 position of the

benzot ur adkiine - G.?lﬂmfﬂfbmﬁehabil M eliriah @I, afhea%écﬁ@r‘?%%ﬁ%ﬁy W@Re%hplﬁf:@ with an
readi ly accessi bl e and inexpensive The invention wll now b

descri bedPCRShBY Buﬂ%‘?%h"lc arERANMPEESaRd [fantks FQT\WP%Q’Ublab@mnésie@ﬁafathe It

exanpl es gesedll hetd g roiepanatd suref iritei medi ates for dronedarone.
These procedures and exanples are not limting and serve onlY to

ustrate the pridSEH ataVaRYe brihe it plage od dheriene segarcas cangist in optionally
exampl es:bringing the said Hﬂkef&é\ﬁﬁ?qvf)aarﬂrﬁn ;;9%95@ & %Otgﬂ?éﬂrw?weﬂand in

spectronEter of PiatformL tvee citelrs or of
(Wt ers) GTRETESPET (e ePrersPPBIpe &9toeBeli 284 ibreastiae a nucleophlhc afrme RIgRH by

(nudear rRgRAEIEEHHIRSATARESD tﬁé’%ﬁ(&foﬁei‘V?oP(\p}j&{Cﬁ%pﬂﬂ)pﬁat'éoﬂ{e' i&toenol formed
transform spect rometer (Bruker) at a tenperature

(exc hangéﬁlS’leé hsrastions! wetsal &y remRéng ge Wh@rmﬁ%'ﬁéﬁ water formed has

neani ng: g bl WitHdPhin GoROWUBI rBhctioM Matibh RiiteEs b Ferb\@adi by iRk é)pi&igiistillation
quartet: quint e quiriteL sext e sextet; Ce quaternary car

DVBO deut'®iaeedPeicREt iRy BaGNpbent Esing @a%ardém Stk e@pewiusr of by frppping it
The NWR Sﬁ&?br&rﬁeﬁéknhé gkhe ﬁtdr&’&t W@?ec@fthé e GONMONAdS RRHBIMEDn of the

according to the foliow ng exanple

enaminone, respectively (Il) and (II'). ThIS alternative has the advantage of being able to

synthesize the intermediates (Il) and (II') in a single stage from the intermediates (V) and

(V') respectively.

Mention may be made, as appropriate acid, of para-toluenesulphonic acid,

camphorsulphonic acid, sulphuric acid and hydrochioric acid.

Mention may be made, as appropriate dehydrating agent, of MgSO,, CaCl, and silica gel.
According to the two synthetic alternatives which can be used and which both

result in the enaminone (I1) or (II'), the amine G2-H can, for example, be butylenediamine,

t-butylamine, p-anisidine and ethylenediamine, but all the other amines for which the

group G2 is as defined above may be suitable. They can be primary or secondary amines

G2-H. Advantageously, t-butylamine or p-anisidine is concerned.

Mention may be made, as reaction solvent for this second stage or the alternative to the

first and to the second stage, of toluene, dichloromethane, acetonitrile and

monochlorobenzene.

At the same time, (i) the p-quinone (lll) with G4 as defined above, in the case of
the process of the synthesis of (1), and (ii) the p-quinone (II') with Rc as defined above, in
the case of the process for the synthesis of (I'), are obtained by oxidation respectively (i)
of the phenol (V1) with G3 as defined above, in the case of the process of the synthesis of
(1), and (ii") of the phenol (VI') with Rc as defined above, in the case of the process of the
synthesis of (I'). Advantageously, this oxidation is generally carried out in the presence of
manganese oxide (MnOy;) in acetic acid, according to procedures well known to a person
skilled in the art.



in the exanples hich follow, the follow ng abbreviations are used: h:

hour m n:woi2MH £ 08905 eqw val ent DVF: NMsdi net hyl f or mam geTi¢®011/050420
di chi oronet hane DI PE: diisopropyl ether MCH. nethyl cycl ohexane. MIBE:

nmet hyl tert-butyl ether MEK: nethyl ethyl ketone NWP:

N- et hyl - 2- pyrrol i done AcCEt: ethyl acetate AT: anbient tenperature
(between approximately 20 and 25'C) Up.: nelting point In the
genera' synthetic schenes which follow, the starting conpounds and

the reactants, when their nethod of preparation is not described, are
commercially available or are described in the literature or el se can
be prepared adtolNdhitrgsew reectmdssubhéqlendy etakes cpiabed betwveane thayopryuirmne

3 hydr oxyaainsdatei(h) BEBUFa e AR orE pEKALIREU I semsele 10 o
0, 091 MCAStsANenitzesdOGaction can 't@ehplaced( @O0npie,) ini gladidieacptic acid; 83emeactant

of pvrne Oa((?é r@thHﬁ' g \%nQanl‘wdrB?'ﬁ%b@é&t%ﬁp%ﬁ{&%aﬁhc’@ae{% Hay% 0 6tot %e very

0, 0911. e) ont e re:action nme
t on pnkmfeatou\ﬂth COﬁVhEﬁlcrretrhan@Mewmeddegd evaeper & BQCQMSdﬂryrgeseral the

when t he 53&@8 IQr&arrledccﬁR‘}n bgﬁlh%lal%%hﬁcﬁ at [E !agﬂaqﬁemglgg %l‘g qufgcﬁ‘gz (1) or

treated for ochiorrc add ssidt
ri s, 1 05llegre rFheepimik restiedtivefipatedstias mamt eokd Qﬁfd\ammnehﬁhor (1. In the

shecl " mhgl N{H@e (U%Q 11-%?&4 LR Q%H?rgor,gufl %?d%/l"jr\ﬁce? rz: gngrql ts}ngq'.laﬁe for

O5ct treatne al nsno
stoiti obtxampe, it mmadn&st(ﬂi Bl) MnEH0I’ amhet mentlcnimaa:da@/ebane aith et lezts0015 mol

» Nan ovep tHQq‘Sfd YRGHNBhe /(\ﬁ) Bpﬂl’)ag&egtulﬁ%ast 1 mol of p-quinone quinone (lIl) or (lII’)

respectively.

The ketobenzofuran (1) or (I') obtained can subsequently be purified by crystallization. This
crystallization can take place from a mixture, such as, for example, isopropanol/aqueous
HCI in the case where it is desired to obtain the said ketobenzofuran (1) or (I) according to
the invention in the form of a hydrochloride salt. Alternatively, the crystallization can take
place from ether or isopropanol or from a diisopropyl ether n-heptane or MTBE/n-heptane
mixture, in the case where it is desired to obtain the said ketobenzofuran (1) or (I)
according to the invention in the base form.

One alternative consists in synthesizing an enaminone (ll) or (iI') in the dimer form
of formula (lix) or (1I'x) respectively from the diketone (V) or (V') respectively according to
Scheme 4a or 4b below, with G1, G5, Rb and nb as defined above.

For this, the diketone (V) or (V') is brought together with acid, for example para-
toluenesulphonic acid, and diamine of formula H,N(CH,),NH,, with nb as defined above,
at reflux, while removing the water formed, in a ratio of 2 mol of diketone per 2 mo! of acid
and 1 mol of amine. The dimers (II'b) and (II'c) defined below can thus be obtained, for

example.



iiquors contain a great deal of nesyiated :product, they are

ext ract edV@i 201 1£10AY05 acet at e The extragsi on iiguors arePOTERRET 12650420
above. 10,4 g of sul phonam de, paie pink powder, |soiated yield of

4- hydr oxyobenyi rnet hari esul phonam de: 67% by wei ght. 11-4cip,-DN SO :
6 3.41 (a, 3H, -S02CH3); 6.72 (d, 2H, J=8.5Hz, OH): 7,02 (d, 2H,
J=8.5112, OH); 9,17 and 9.39 (2's: 2*1H, OH and NH) 13C Nf AR
(fh-DVS0), a 38.3 (T14;); 115.5 and 124.0 (4tH); 129,0 (C rN);

Exanpl e 2: synt hesiszhae™g (4- 0xoc, yci chexa- 2, 5- gkpdiaeap € S(0) CH

The sui phonamide (30 g, 0,16 End; 1 eg) is oxkiited in ao& c acid

(450 rol; 15 V) at 35C h the preg & of manganese oxi de (1516
0.179 no 1.12 eqg). After stiorri at 35C fagrpslh 30, the reacti
conpl ete an i po ated to dryness, The bl ack:
obt ai ned i 4 i i
manganese
m ), The black orgagic phasé}"é' are subsequently pe‘rto#ated tNFrrough a
bed of Fiorisid (r) -@X00 g) ifffoeder to givesg| ear ﬁ,‘_’]d uors qca;)g,e in
col our. Aftler evaporation, an orange solid is obtai ﬁed (18,\51 9)
conpri si ng”16% of benzoqw ngne, which i ST
suspendi ng \!,n et hanol (20 mi)cat 20C. 14,9

gof af i neor ar%gepowder of N- (4= ocyci ohexa- 2, 54di en- 1-
yl i dene) met hanesui phonari d& are obt ai ned.

Crudeat edyi el dof N- ( 4- ycl ogﬂag(a di en-1- ylidene)ne esui phona62%
by we Yield after pgr' fi’cati o 502% by wei ght. EH '

(s, 3H, .- ) CH: 7.84 (m 1H OH 2H OH): 7.171H©

According to a particularly advantageous embodiment, the synthetic process according to
the invention makes possible in particular the synthesis of dronedarone (D) in the base,
hydrate or solvate form or in the form of one of its salts, according to Scheme 5 below.
Everything which was described above relating to Schemes 2, 3, 4a and 4b, in particular
the operating conditions, thus also applies for Scheme 5.

Scheme 5

NHS(0).CH,

O(CH,),N(nBu),

O(CH ),N(nBu), R )
| %
/
o <'"d>
(@] / O(CH,),N(nBu),
LA l CH,S(0 NH\(
IIO nBu nBu G,
(Ivd) - (i1d) (D
O(CH JoN(nBu), ___,//
[’l Ny
U
| i Acid,
>l G2-H,
No - -H,0
|
0’ nBu
(vd)

Thus, according to a particularly advantageous embodiment of the process according to
the invention:



Exanpl e synthesis of the hydrochloride at the

tyl arni nd&&%ﬂddi&ﬁﬂﬁ%ny(Thept ane- 1, 3- di2édne (Vd) PCT/FR2011/050420
:4-1-iydroxyacet ophenone (47.9 g, 0.35 nol, | eq) is d ,solved in 220
rn of MEK. K2CO3 (53.5 g, 0.39 nmol, 1,1 eq) is added and the
suspension is heated to reflux. 3-Chicro-NN-dibutyipropyl am ne (82g,
0.40 mai, 1.15 eq) is slowy introduced and then the reaction nedium
is maintained at reflux. Wen the reaction is conplete, the dissolved

of f. 200 m of e VabeLewiBthcROQA s&f inNhd E&eﬂb@f@dﬂ@gyrﬂlﬁes%&f thSBRIpRI V)

by settling is ailc.ned to ta EI ace and the two phases are

wi t hdrawn. The ad@dblie Jieiye QVQ) dele it attledndpr h MIBE and then the
combi ned or gans c tphasas udEinWas %&M tdp tlﬂ?é)%nrt’}\es%f onhél-e(Hé}ﬁlHGHé'fi ogﬁr%rrﬁ fhe

add solution and then 2 tinmes 200 of a 5% aqueous Naa solu

The organi ¢ phasé&eieenai(hébdueifsey f@ﬁhb@ﬂylﬁ&‘!f@oamaﬁ'ﬁ'é'"ﬁl BE is
replaced g th 325 ml of NWP, Ethyl perhanm, 0.39 nod, 1.1 eq) is
added and the m xture is s';i rred at 51)C I\/bONa (57.5 g, 1.05 mai,

eq) is added i h pof ?F'@h@e@ﬁdthﬁH@@PtlpﬂéOfrtbaévntbﬁSiﬁﬁﬂihQrﬂnﬁminﬂﬁfﬁrﬂlé) sech as,

at 20C. At the eng &fanihie tﬁ@%ﬁ%g%ng SIFR %b/ al %I Lrtérlngtﬂé (dlllﬁg)r%u(tvi}?%%chosen

runni ng the reaction nmedi um on
mnel, 3 eq) at 5©@M PRE@-BlEresYRiedinediupameharadphatiic acig. aulphtie 450 and

m of water and t e gﬁ%%g
conbi ned mani c ph@gggﬁﬁlg%\%gsﬁd%rﬁﬁéu% Fera nﬁﬁorfé/\’é& In@thc? amine
t hen concent r at ed34-heis AOCERN freny pjynaeet wcphdmoilammges MChI. asTHier example,

suspensi on obt ai ngddrdlanhe th BflidrRBiafe iR WBRRCRmLA Y A saio

then dried under vacuum at 40
gof t hehydr ochl or irge@Phhiekink evithseawn from the reaction medium either by azeotropic

(di butyl arni no) Ord?é?mé(t)ﬂnowmy'a}wh%%%ﬁaé FaddABRe @&t BEy %F&p%ﬁﬁdvﬂﬁ' a

of a <Jean, powder
i sol at edyi el dof t r@hy@aml a9érde ofdvasttioketwy e b4 43eofropic  distiliation with an

i di butyi am no} pr opgxyhaRERXETRRIAAE 1dr afliphBiuehd?e by wei ght,  Eno/

form
or

» the amine G2-H in the reaction for the synthesis of the enaminone (lld) from
the diketone (Vd) is p-anisidine, the water formed during the said reaction
being withdrawn from the reaction medium either by azeotropic distillation with
an appropriate reaction solvent or by trapping with a dehydrating agent,
advantageously by azeotropic distillation with an appropriate reaction solvent,
for example toluene.

According to one embodiment of the process according to the invention, the Nenitzescu
reaction resulting in the production of the ketobenzofurans of formulae (1), (I') and (D)
involves the enaminones (Il), (II') and (lid) respectively with the quinonimines (lll), (III")
and (llld) respectively. In addition, this Nenitzescu reaction is advantageously carried out
with glacial acetic acid and/or the reaction is advantageously carried out at ambient
temperature.

According to one embodiment of the process according to the invention, a stage of
crystallization of the ketobenzofuran (1), (I') or (D) obtained is carried out, on conclusion of

the said process:

e from an isopropanol/aqueous HCI mixture, resulting in ketobenzofuran (1) , (I’) or



NN1R 000 WMHz,,,CDCl1-,,1, 6 0.94 ( 1.39 (sext, 2H, J=7.5Hz, -CH2-);
1.41 , 3MO 043)1070098 (t, .1,a7.5Hz, 283H, 2*Cht3); 2' PST/FR201B6E0420
21-CH2-); 1.66 (quint, 2H, -C'" ); 1.81 (quint, 2*2H,

J7.5Hz, 2*--CH2-.); 2.39 (t, 2H, J=7.5Hz, -CH2-00--); 2.43 2H'.:=5Hz,
-CH2-), 3,03 (rn, 2"2H, 2*N-CH2-); 3.22 (m 2H NC-42-), 4.15 (t,
2H, J=5Hz, 0-CH2-); 6.10 (s, 1H" =CH); 6.91 (d, 2H, j=9Hz, 2*ArH);
7,86 (d, Ja:9Hz, 2.*1 2*ArH), 12.31 (bra, 2'1H, OH and NH) NVR

“COCO, 6 13.6 D@redbb&)velyj&lr&; é@éméa)ntha@or& & h réc)h:lor%% sén(&Z) 23,9
(CH,); 25.0(2f % 38,6 (OFt); 5 (N
(2"N-CH2); 65, 6t H95ff°'§5a @' epiang mixtyfe" @ioom andh Ii/tad)epmng rixture,

2* : 161.5 r
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J=7,51-1z, 2 §me2' 1.30 (sext, 2H'J=7.5Hz. -CHZ-.);_l(sext 2"21-1,
J=7.5Hz, CH2); 1.5quint, 2H, J 7 5Hz, -.CHr): 1. 8é(q&nt) > a3

2*2H' 17, , 2% -CH2-.), . (t, 2H, j—7 5Hz, -Oft ;

(qui nt, %HZG IH2HERIne. (”@-)IFQ syr@h@gzqqﬁrom*gqmmgc@ Crzgyts @CQLd"(g Ip, aBRCtion
N-OH, -); Mnowatés,peilddn skmédianth)a,art4 17 (t, 2H, J=5Hz, 9 CH2-.), 6.91

(d, 2H, .1-9.9-9Hz, 2"ArH); 7.91 (d, j=9Hz, 2*.ArH *AR ( ): 5 13.6
(2* C1-13); 13,9 (CH3): 20.2 (2t OHY): 22.2 (OH,); 23,9 (CH2); 25.0

2* OF-1 : .0
E S hy G?hg ﬁ&&s(a@b@r)jmg‘{@ the |(1@T'%)>n e§9b§s ﬁm&a%u)ar tt$<-.2foll Cllq? ad%rggéé‘s(;

). 192. 4 ( (9894 repgiere(ioLe) Exarrel e 4 (2E) "but yl

NO) pr Opoxvj @d;m;gygenlt syrfRdsig-en 4 trifluoroborane O Vo9 0(0H2) 3N(nBu),
- limited number of synthetic stages;
- simple reactions which are technologically easy to carry out;
- no major polluting effluents;
- does not require specific industrial equipment and in particular does not require a
hydrogenation stage in order to obtain an aminofunctional group in the 5 position of the
benzofuran;
- common starting materials and reactants which are readily accessible and
inexpensive.

The invention will now be described in more detail.

EXAMPLES
The following procedures and examples describe the preparation of intermediates for
dronedarone. These procedures and examples are not limiting and serve only to illustrate
the present invention.

In the following procedures and examples:

»the mass spectra are produced on a quadrupole spectrometer of Platform LCZ
type (Waters) or of ZQ 4000 type (Waters) in positive electrospray ionization mode:

»the NMR (nuclear magnetic resonance) spectra are produced on a Fourier
transform spectrometer (Bruker) at a temperature of 300K (exchangeable protons not
recorded), the following indicators meaning: s = singlet; d = doublet; m = multiplet; br =
broad; t = triplet; g = quartet; quint = quintet; sext = sextet; C, = quaternary carbon; dg-
DMSO = deuterated dimethyl sulphoxide; CDCI; = deuterated chloroform.

The NMR spectra confirm the structures of the compounds obtained according to
the following examples.



The di ketone3 (23.5 g: 60 Ennol, 1 eq)2510 in dichl oronethane (230
m) and twerpBk2ZoEy@d (23.5 m, 181 nmpb 3 eq) is sl ow pcasiesh1/d¥d4a20
red solution is stirred at 25" C until the di ketone has di sappeared
(17 h) and is then brought to dryness by evaporaton under vacuum The
red solid obtained is taken up in water in order to give, after
filtration and washi ng operations with water and then drying in an
oven (40C. 15 nbar), an or angey yel | ow powder (yield obtained = 309).
SAVN rnnt* ?trttt: | 00'H 6 0.96 (t, jr7.5Hz 3H, CH): 0.99 (t,
,147.5Hz. 2*3H, 2''iCH:); 1.43 (sext, 6H ,la7.5biz., 3 "-CH2-);
1,74 (m lakherexanzales whig2 foflayw, mﬁfollo@rmybbr@/@@netare 3¢d: Jaz7. 5Hz,

_CHT. 00- )h'hi 17 (m 72H, 3,37 (m 2K N-CHr); 4.19 (t, 2H, J=5. 5Hz,

0- CHz2-), g Cs, 11-1. =CH): 6.97 (d, 2H, ,i9112, 2"ArH); 7,51 (hr
e, 1H, Nemp:mgwudel (d, j9OHz, 2'1H, '2'ArH), 12.31 (hr 3; 21H, OH and

NH-) - 13C o 2y %_Qj, 28.2 (Cl12): 37.7 (OH,); 51.7 (N-C112): 53.7
(2NOH, ) 3@ 95,9 (CH); 124.2 (Cg): 131.'1 (2s'CH): 164,1
(C.."); 1DMF(NJ I)T)ethylfgnn&;m(ie:- 0) tICTRZTfIn.i 4 Gs gn v-t,n

= "10"", phes yl em no) pr 000xyl ohenyi ) - 2- hent en-i - one)
éfﬁ d'cggkrﬁ%h e hydrooNoride of the di ketone ot Exan pie 3

(15 g, $FIPEr direpopybgthers rei eased in toitrene (100 mi) and water (75
m) with ,ﬂ@gl H@H}Yc‘}EIB %ggr bonate (3.69 g; 44 nmrnd; 2,5 ea). The
p

aqueous ase Ie’'extracted with toidene (40 m) and the conbined

or gani ¢ pWiaBesmathel taddhibdietiiet h water (40 nl). o-1dueriesui phonic acid
(0,45 g; ) is added to this organic; solution before
char gi ng@ =R ,1;5@ tj?tg JthO% 1.55 o; 17.6 nmol; 1 eq), The nmediumis

t hen heatf‘éMF’aN m@thvlt&pyrtdﬁéomt er formed being renoved using a Dean
and St ar ky appa ﬁ, tatdhen the reaction is conpete. a N ght

pr eci p|tate 'S ered off and the tduene iiquors are evaporated to
dr yness. Aheangeendersperetuodmsitvesn QMOﬂmafeﬂy:Z(hmd%@Hd r.n.41.4.0(;

L ( b" t:Wh; tc. k.";, After washing the cake
W|th ace@ rﬁelm%&?nls 0 m) and t hen drying in an oven for .4$ h,
8.2 p O pur e(2E 2Y- (1, 4-iddenedlyidarosiooThis(1
-1443-gli bur am do) pr opoxyl phonyi) heotenl-one) are isolated.

Cr udesob, é\/I@kQWG(@'ESmet@ sehepesqwhighytfatidi Wi stamipy keanegorngda-qrg- the

reactants, when their method of preparation is not described, are commercially available
or are described in the literature or else can be prepared according to methods which are
described or are known to a person skilled in the art.

Example 1: synthesis of 4-hydroxyphenylmethanesulphonamide (VId)
H

N<
HO

4-Aminophenol (10 g; 0.091 mol; 1 eq) is suspended in methanol (100 mi) in the
presence of pyridine (7.67 ml; 0.095 mol; 1.05 eq) at 20°C. Mesyl chloride (7.16 ml;
0.091 mol; 1.05 eq) is slowly run onto the reaction medium, which then turns orange and
then pink in colour. The methanol is removed by evaporating to dryness when the reaction
is complete (1h 30). The residue obtained is treated for 30 min with a dilute 1N
hydrochloric acid solution (85.5 ml; 1.05 eq). The pink solid formed is filtered off and then
washed with 1IN HCI| (30 ml) before being purified under hot conditions (45°C) by
treatment with active charcoal in ethyl acetate (30 ml). The solid obtained is washed with
1N HCI and then dried overnight at 40°C in an oven under vacuum. As the aqueous



(d: butyl am no) or oponl obenyl - 2-h.: pthn-1-one): 37% by w.:igM WO
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j =7THz, 4*Necprachion ipugy E(re treaiqd gs-=a088410.40 NCHIPhonamadegalerpinkappwder.

2% CH r) i1séiaf &.&ldélf'ihy?ﬂl%ﬁﬁze ﬁm@ aqagu onamndé"fﬁ ﬁyg%gig‘” 5. 5Hz,

Jir-9Hz, 4tAQ z9HZ, 4H,

2% NH) ﬁmmammim 028, 40(8)3H moicrame;za:e 2H0=8. E(Hw* CH)2Y.02
27. 2 : 2*GA2)n C1 2); 32,3

s IZ)%Q %‘ésﬁ ék@?.)?aﬁ@?%g((é*s @H)HgiPiﬁr NEN) o e

(2" 0- CH2)5C - 01383 CldAt 1-1)55§Q®134@44'1Q)H) 1210 (LC«fN_) 15¢:8)(Cq-O)
168. 3 (2*CQ; 187 3 (2*C=0) Exanple 6: synthesis of (2E)-1-i

n- (pri bi styi erwopoxyl pherrp 2- yien-lingibept-2-on-I|-ione
9.(CG120(nBu), 1Bu t - Buam ne conpi ex of Exam graduay

forrried.ggim Q”'Q RdhekisU 12 ot 0 iOhéka-2L8Qidhl A idRhe) makane sufbHoHEmide
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The sulphonamide (30 g; 0.16 mol; 1 eq) is oxidized in acetic acid (450 ml; 15 V) at
35°C in the presence of manganese oxide (15.76 g; 0.179 mol; 1.12 eq). After stirring at
35°C for 1h 30, the reaction is complete and the medium is evaporated to dryness. The
black solid obtained is taken up in dichioromethane (400 ml). The precipitate of
manganese salts formed is filtered off and then washed with DCM (400 ml). The black
organic phases are subsequently percolated through a bed of Florisil® (190 g) in order to
give clear liquors orange in colour. After evaporation, an orange solid is obtained (18.5 g)
comprising 15% of benzoquinone, which is removed by two operations of suspending in
ethanol (20 ml) at 20°C.
149¢g of a fine orange powder of N-(4-oxocyclohexa-2,5-dien-1-
ylidene)methanesulphonamide are obtained.

Crude isolated yield of N-(4-oxocyclohexa-2,5-dien-1-
ylidene)methanesulphonamide: 62% by weight.

Yield after purification: 50.2% by weight.

'H NMR (400 MHz, d;-DMSO): & 3.41 (s, 3H, -SO,CH;); 6.83 (m, 2H, CH); 7.17 (m, 1H,
CH); 7.84 (m, 1H, CH).

®C NMR (dg-DMSO): & 42.5 (CH,); 129.5, 135.6, 136.0, 139.9 (4*CH); 164.2 (Ci=N);
186.0 (C4=0).
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4-Hydroxyacetophenone (47.9 g, 0.35 mol, 1 eq) is dissolved in 220 ml of MEK.
KoCO; (53.5g, 0.39 mmol, 1.1 eq) is added and the suspension is heated to reflux.
3-Chloro-N,N-dibutylpropylamine (82 g, 0.40 mol, 1.15 eq) is slowly introduced and then
the reaction medium is maintained at reflux. When the reaction is complete, the MEK is
dissolved off. 200 ml of water and 200 ml of MTBE are added at 25°C. Separation by
settiing is allowed to take place and the two phases are withdrawn. The aqueous phase is
back extracted with MTBE and then the combined organic phases are washed with 200 ml
of a 1% aqueous acetic acid solution and then 2 times 200 ml of a 5% aqueous NaCl
solution. The organic phase is subsequently concentrated and the MTBE is replaced with
325 mi of NMP.

Ethyl pentanoate (58.1 ml, 0.39 mol, 1.1 eq) is added and the mixture is stirred at
5°C. MeONa (57.5 g, 1.05 mol, 3 eq) is added in portions and then the reaction medium is
maintained at 20°C. At the end of the reaction, hydrolysis is carried out by running the
reaction medium onto a 37% HCI solution (104.9 g, 1.05 mmol, 3eq) at 5°C. The
hydrolyzed medium is then diluted with 150 ml of water and then extracted with 3 times
200 ml of AcOEt. The combined organic phases are washed with 2 times 150 ml of water
and then concentrated: the AcOEt is replaced with 300 ml of MCH. The suspension
obtained is filtered and the cake is washed with MCH and then dried under vacuum at
40°C.

121.8 g of the hydrochloride of the diketone 1-{4-[3-
(dibutylamino)propoxylphenyl}heptane-1,3-dione are then isolated in the form of a cream
powder.

Isolated yield of the hydrochloride of the diketone 1-{4-[3-
(dibutylamino)propoxy]phenyl}heptane-1,3-dione: 87% by weight.
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The diketone of Example 3 (23.5g; 60 mmol; 1eq) is dissolved at 25°C in
dichloromethane (230 mi) and then BF3 Et,O (23.5 ml, 181 mmol, 3 eq) is slowly added.
The red solution is stirred at 25°C until the diketone has disappeared (17 h) and is then
brought to dryness by evaporation under vacuum. The red solid obtained is taken up in
water in order to give, after filtration and washing operations with water and then drying in
an oven (40°C, 15 mbar), an orangey yellow powder (yield obtained = 30 g).
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Example 5: synthesis of (2E,2'E)-3,3(1,4-butanediyldiimino)bis(1-{4-[3-
(dibutylamino)propoxy]phenyl}-2-hepten-1-one) (lI’c)
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The base of the hydrochloride of the diketone of Example 3 (15 g; 35.2 mmol;

N(nBu),

2 eq) is released in toluene (100 ml) and water (75 ml) with sodium hydrogencarbonate
(3.69 g; 44 mmol; 2.5 eq). The aqueous phase is extracted with toluene (40 mi) and the
combined organic phases are washed with water (40 ml). p-Toluenesulphonic acid
(0.45g; 2.6 mmol; 0.15eq) is added to this organic solution before charging
butylenediamine (1.55 g; 17.6 mmol; 1 eq). The medium is then heated at reflux, the water
formed being removed using a Dean and Stark apparatus. When the reaction is complete,
a slight precipitate is filtered off and the toluene liquors are evaporated to dryness. The
beige solid obtained (12.7 g) is stirred in acetonitrile (65 ml) and then filtered off. After
washing the cake with acetonitrile (10 ml) and then drying in an oven for 48 h, 8.2 g of
pure (2E,2'E)-3,3'-(1,4-butanediyldiimino)bis(1-{4-[3-(dibutylamino) propoxy]phenyi}-2-
hepten-1-one) are isolated.

Crude isolated yield of (2E,2'E)-3,3'-(1,4-butanediyldiimino)bis(1-{4-[3-
(dibutylamino)propoxy]phenyl}-2-hepten-1-one): 87% by weight.
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Example 6: synthesis of (2E)-1-{4-[3-(dibutylamino)propoxy]phenyl}-3-(propan-2-
ylamino)hept-2-en-1-one (II'd)
O(CH,),N(nBu),

nBu

tBu
t-Butylamine (12.9 g, 180 mmol, 5.5 eq) is run at 25°C onto a solution of the boron
complex of Example 4 (15 g, 33 mmol, 1.0 eq) in acetonitrile (100 ml). A precipitate is
gradually formed, giving a red suspension which has to be stirred at 25°C for 20 h. The
complexed t-butylamine precipitate is filtered off and the liquors are evaporated to dryness
to give an opaque red syrup. After taking up in dichloromethane (100 ml) and then
washing with water (5 x 50 ml), the solution is again evaporated and a red oil is obtained
(13.9 g).
Crude isolated yield of (2E)-1-{4-[3-(dibutylamino)propoxy]phenyl}-3-(propan-2-
ylamino)hept-2-en-1-one: 95.2% by weight.
Purification by preparative chromatography on silica gel of 4.5 g of crude product with
toluene (95)/methanol (5) as elution solvent makes it possible to isolate 2.8 g of
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Example 7: synthesis of N-(2-butyl-3-{4-[3-(dibutylamino)propoxy]benzoyl}-1-benzofuran-
5-yl)methanesulphonamide  and N-(2-butyl-3-{4-[3-(dibutylamino)propoxy]benzoyl}-1-
benzofuran-5-yl)methanesulphonamide hydrochloride (D)

The dimer of Example 5 (4 g; 4.8 mmol; 0.5 eq) is dissolved in glacial acetic acid
(28 ml). The quinoneimine of Example 2 (1.78g; 9.6 mmol; 1 eq) is charged to the
medium at 20°C. The reaction is immediate and dronedarone base is obtained. After
having evaporated the acetic acid, the reaction medium is taken up in dichloromethane
(50 ml). It is washed with a 10% w/w potassium hydrogencarbonate solution (25 ml) and
then with dilute HCI (3 x 25 ml). The DCM is evaporated and the crude product obtained is
purified by crystallization at 40°C from isopropanol (15 ml). Dronedarone (D) in the
hydrochloride form is obtained in the form of a white powder (2.64 g).
Isolated yield of dronedarone in the form of the hydrochloride salt: 47% by weight.

Example 8: synthesis of N-(2-butyl-3-{4-[3-(dibutylamino)propoxy]benzoyl}-1-benzofuran-
5-yl)methanesulphonamide  and N-(2-butyl-3-{4-[3-(dibutylamino)propoxy]benzoyl}-1-
benzofuran-5-yl)methanesulphonamide hydrochloride (D)

The enaminone of Example 6 (2.3 g, 5.2 mmol, 1 eq) is dissolved in glacial acetic
acid (11.5 ml). The quinoneimine of Example 2 (0.96 g, 5.2 mmol, 1 eq) is charged to the
medium at 20°C. The reaction is immediate. After having evaporated the acetic acid, the
reaction medium is taken up in dichloromethane (50 ml). The organic phase is washed
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Example 9: synthesis of the hydrochloride of (2E)-1-{4-[3-(dibutylamino)propoxy]phenyi}-
3-[(4-methoxyphenyl)amino]-2-hepten-1-one (Il'a)
N(nBu),
rr HCI
O
(0] | -
. _-NBu

NH

O

CH,O

0.5 g of the diketone of Example 3 is charged to a reactor with 5 ml of toluene and
160 mg of p-anisidine. This mixture is heated so as to remove the water by azeotropic
distillation using Dean and Stark apparatus.
When the reaction is complete, the reaction medium is concentrated, cooled to 20°C and
evaporated to dryness. The solid obtained is taken up in ether and then filtered off. After
drying in a vacuum oven, 380 mg of product are recovered in the form of a cream powder.
Isolated yield of (2E)-1-{4-[3-(dibutylamino)propoxy]phenyl}-3-
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in which:
* G1 represents a linear or branched alkyl group (i), a haloalkyl group (ii), a
cycloalkyl group (iii), an aryl group (iv), an alkene group (v) or an alkyne group (vi);
» G3 represents (i) an -NHSO,Rc group or (ii) an -NHRc group, where Rc
represents (a) a linear or branched alkyl group, (b) a cycloalky! group or (c) an aryt group;
» G5 represents a halogen atom or an —ORb group, where Rb represents a
hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl
group or an —alkyleneaminoalkyl group;
* Ra represents a substituent chosen from a hydrogen atom, halogen atoms or
alkyl, haloalkyl, alkoxy and alkoxyalkyl groups;
e nais anindexequalto 0, 1, 2, 3 or 4,
the said ketobenzofuran derivative being in the acid (i), base (ii), addition salt with an acid
or with a base (iii), hydrate (iv) or solvate (v) form, with the exception of 2-(n-butyl)-3-[4-(3-
{di(n-butyl)amino}propoxy)benzoyl}-5-(methylsulphonamido)benzofuran, its salts, its
solvates and its hydrates, and:
- 3-[4-(2-{di(n-butyl)amino}ethoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;
- 5-(n-butyisulfonamido)-3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-(n-
butyl)benzofuran;

2-phenyl-3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-5-
(methylsulfonamido)benzofuran;

3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-isopropyl-5-
(methylsulfonamido)benzofuran toluenesulfonate;



"N -- in which: (1) 01 represents a linear or branched al kyl
group (i)woaoialalby! group (ii), a cygloal kyl group (PUT)FRmmsdm
group (iv), an al kene group (v) or an al kyne group (vi); 03

represents (i) an -1\11-1SQ2Rc group or (ii) an --NFIRc group, where
Re represents (a) a inear or branched al kyl group, (b) a cycl oal kyi
group or (c) an aryl group; 135 represents a hal ogen atomor an -ORb
group, where Rb represents a hydrogen atom an al kyl, bal oal kyl,

aryl, aryial kyl , heter_ ryl pip \ p or
an ---aI kyl eneam noal k (égr{cjl fy&kgﬂ‘ lﬁX e @%REO%baﬂtni%ﬁHE t(mthgg
froma hydrogen atsuﬁondmtiokyenzcdmwmymcblbkqé,, hal oal kyl , al koxy and

al koxyal kyl - groups; N3 lgsaty | BAGarfiAPentcRy Bendoyi2-(nbdtli)-4:

(methylsulfonamido)benzofuran;

3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-ethyl-5-(methyl-

sulfonamido)benzofuran dioxalate;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl}-2-(n-propyl)-5-
(methylsulfonamido)benzofuran;

- 3-[4-(3-{diethylamino}propoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;

- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-di(tert-butyl)benzoyl]-
5-(methylsulfonamido)benzofuran oxalate;

- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-dimethylbenzoyl]-5-
(methylsulfonamido)benzofuran hemioxalate;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-(n-butyl)-5-

(tolylsulfonamido)benzofuran hydrogen fumarate.

2, Derivative according to Claim 1, characterized in that:

¢ G1 represents a C4-Cg alkyl group; and/or

e G3 represents an -NHSO,Rc group chosen from -—NHSO.alkyl groups
and -NHSO,aryl groups; and/or

* Rc represents a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl
group; and/or

e G5 represents an —ORb group with Rb chosen from —alkyleneaminoalkyl groups,
and/or

* Ra represents a substituent chosen from a hydrogen atom, halogen atoms and
alkyl groups, and/or

e nais an index equal to 1 or 4,
with  the  exception of  2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl}-5-
(methylsulphonamido)benzofuran, its salts, its solvates and its hydrates, and:

- 3-[4-(2-{di(n-butyl)amino}ethoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;



the said process conprising a Nenitzeseu reaction between: an

enam nonayorHognedres e Y-G of follownag formula (11): pCRIFRIDT1IMEIL20
the groups 01 and 05, the substituent Ra: and the :ndex na are as

defi ned above and in which the group 02 represents a group chosen

from ---NH (C12) "b- NHY groups, the said enam none (i) then b&ng
of fornDa Y-NH(CH21",,,--NHY, where nb represents an integer born |
to 10 and where y has the fornuha as defined below =Y afi with

2bove, and " Nmarg Gy bR TR M e B ARa Y -
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I R e L
(methylsulfonamido)benzofuran toluenesulfonate;
- 2-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-3-methyl-5-(methyl-
sulfonamido)benzofuran hydrochloride;
- 3-[4-(5-{di(n-butyl)amino}pentoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;
- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-ethyl-5-(methyl-
sulfonamido)benzofuran dioxalate;
- 3-[4~(3-{di(n-butyl)amino}propoxy)benzoyl]-2-(n-propyl)-5-
(methylsulfonamido)benzofuran;
- 3-[4-(3-{diethylamino}propoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;
- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-di(tert-butyl)benzoyl]-
5-(methylsulfonamido)benzofuran oxalate;
- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-dimethylbenzoyl]-5-
(methylsulfonamido)benzofuran hemioxalate;

I

3-[4-(3-{di(n-butylyamino}propoxy)benzoyl}-2-(n-butyl)-5-
(tolylsulfonamido)benzofuran hydrogen fumarate.

3. Derivative according to either of the preceding claims, characterized in that:
e G1 represents an n-butyl group; and/or
e G3represents an -NHSO,CH; group, and/or
e G5 represents an —~ORb group with Rb representing a 3-(di(n-butyl)amino)propyl
group; and/or
e Ra represents a substituent chosen from a hydrogen atom and na is an index
equal to 4,
with the exception of 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl}-5-
(methylsulphonamido)benzofuran, its salts, its solvates and its hydrates, and:



O (M in which the ()rout) &4 is chosen fronsi NS32ai kyl croups, (lit
szNSQ2ar wvoczoup7aosl (Si) =NRc groupsa4iwhore Rc s choseT1irRS011/050420
hydr ogen, al kyl groups: aryl groups and hal oal kyl groups, 5, Process
according to Claim4, characterized in that: siG@ represents a Sneor
or branched Col ey; group; or (11 represents a iinear or branched
Cl-Cf.alkyl group or O represents a nmethyl, ettrii: n-propyl,

i sopropyl, ;Il-butyl, sec-botyi or terbbutyl group; or G represents

an ri-butyl group; angd{ob (4831 - oup or

, group, \M};erg Repr epr g(sj{gﬁtbs{d@gwt Iz%rﬁlﬁ%%@rx%b%ﬁé%m?@(‘ggw%i group; or
03 represents (i) (mtmnas@m@e)bepzqiuralqo an NHRc group, where Re
represents a |inear ors_pbr ) oYi[ek : r S (.
(il)o an - NHS, 02Rc rou;g5 @r%%ﬂgﬁ%mﬁ?[hﬁ gg{? V\%,éa(r@n?%g?brp ggf)rgg@%{]}é]sza(n
met hyl, ethyl, n- enzqfdi@pr opyi, n-butyl, sec-butyl or |ort-butyi

wove; or 63 representys, a3 NIaC {; N 4B |_§_ents an
- NHSO2aryi group; and/zcs)e Y M_'(%%%UW) O}WOPO% 0
(methylsulfonamido)benzofuran;
- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl}-2-isopropyl-5-

(methyisulfonamido)benzofuran toluenesulfonate;

2-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-3-methyl-5-(methyl-

sulfonamido)benzofuran hydrochloride;

- 3-[4-(5-{di(n-butyl)amino}pentoxy)benzoyl]-2-(n-butyl)-5-
(methylsulfonamido)benzofuran;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl]-2-ethyl-5-(methyl-
sulfonamido)benzofuran dioxalate;

- 3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl}-2-(n-propyl)-5-
(methylsulfonamido)benzofuran;

- 3-[4-(3-{diethylamino}propoxy)benzoyl]-2-(n-butyi)-5-
(methylsulfonamido)benzofuran;

- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-di(tert-butyl)benzoyl]-
5-(methylsulfonamido)benzofuran oxalate;

- 2-(n-butyl)-3-[4-(3-{di(n-butyl)amino}propoxy)-3,5-dimethylbenzoyl}-5-

(methylsulfonamido)benzofuran hemioxalate;

3-[4-(3-{di(n-butyl)amino}propoxy)benzoyl}-2-(n-butyl)-5-
(tolylsulfonamido)benzofuran hydrogen fumarate.

4. Process for the synthesis of a ketobenzofuran derivative in the acid (i), base (ii),
addition salt with an acid or with a base (iii), hydrate (iv) or solvate (v) form, the said

ketobenzofuran derivative being of following formula (1):



05 represents an -ORb group with Rb chosen from | kyl eneam noal kvi
groups; oWO 2B WHE788ents an - ORb group2wi th Rb represe™3TERA011/050420
3-.(di O propyi group; and/or Ra represents a subsbtuent chosen from
a hydrogenhal ogen atons and al kyl groups: or Ra represents hydrogen:
and/or nais an index equal to 1, 2, 3 O nais an incex equai to 1
or 4. 6, Process according to either one of Cains 4 and 5:
characterized in that the group 02 of the said enam none internedi ate
Y-62 represents a group chosen from (N4 (C, HAL- NHY groups, where nb
represents an integer from1l to nb is &g (Re)m@ or 4. 7, Process
according to Caim6, characterized in bhe group 62 is chosen
from 8. Process according to either on Clains 4 and 5,

arni none

internedi ate Y-62 represents a group chosen f -NRdRe groups,

wher e: either (i) Rd is a l®drogen atgmand Re is an aryl

group substituted by an al koxyal kyl o 0 I group or Re is a
tert-buty or -C61-14-0CH3 group, i
het erocycl oal kyl with the nitrogen atom

0 Whi ch they are attached.
)

in which:
G1 represents a linear or branched alkyl group (i), a haloalkyl group (ii), a cycloalkyl
group (iii), an aryl group (iv), an alkene group (v) or an alkyne group (vi);
G3 represents (i) an -NHSO2Rc group or (ii) an -NHRc group, where Rc represents
(a) a linear or branched alkyl group, (b) a cycloalkyl group or (c) an aryl group;
G5 represents a halogen atom or an ~ORb group, where Rb represents a hydrogen
atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl group
or an —alkyleneaminoalkyl group;
Ra represents a substituent chosen from a hydrogen atom, halogen atoms or alkyl,
haloalkyl, alkoxy and alkoxyalkyl groups;
nais an index equal to 0, 1, 2, 3 or 4;

the said process comprising a Nenitzescu reaction between:
» an enaminone intermediate Y-G2 of following formula (11):

G

5

(Ra)na

)
in which the groups G1 and G5, the substituent Ra and the index na are as defined above
and in which the group G2 represents a group chosen from:
o —NH-(CH2),,-NHY groups, the said enaminone (If) then being of formula Y-NH-
(CH2)np-NHY,

where nb represents an integer from 1 to 10 and where Y has the formula as



9. Process according to any one of Clains 4 to 8, characterized in
that the woaen1Gd7eds t he said i nternmediygte of formula (pEY)FR2011/050420
represents an =NSO, al kyi group or an r-NSQ2CH3 group 10. Process
according to any one of Clainms 4 to 9, characterized in that the

ket obenzof uran derivative of forfnula (1) S dronedarone or its
hydroctride salt, 11. Process accordi ng to any one of Cains 4 to
10, characterized in that the said Nenitzescif reacti on between the
p- qui none i niyef, ﬁq%dddﬁ% & (U) and the enaminone "internediate (ii)
takes piece in ; aidedic acid and/or at anbient tenperature
and/or with at Ieast 0,5 nol of theGsaid enaninone (li) per at ieast
I nmoi of p-quinone 11 Process according to any one of aains 4 to 11,
characterized in that, on concl usio the said process, a stage of
crystailization of the ketobenzot t(Raohd ai ned i s carded out:
from an i sopropanoi | agueous HU m , resulting in the production
of ketobenzoforan (;) in the formofl a hydrochloride salt, or o from
ether or from a D; PEi n- hept ane m Miyle @r from a&nY NI TBEI n- hept ane

m xture, resuiting in the productijon of the said ketobenzoluran (;)
in the pure base form 13, Procesls according to any one of Clains 4
to 12, characterized hi that: é I st stage consists in formng a
ket oe, nol conplex (1V), (I\f) { (IVd) by reactlon of a di ketone (V),

V') or (Vd fnd n either of
E] ai) s 4( anzj gwhdg@ groupRaG1 and Gg the sub?quent Ra ar%d e |r|1dex na as defined above,

and
o  ~NRdRe groups, the said enaminone (il) then being of formula Y-NRdRe,
where Rd and Re are identical or different and are chosen, independently of one
another, from a hydrogen atom, alkyl groups and aryl groups, the said aryl and
alkyl groups optionally being substituted, or Rd and Re form a heterocycloalkyl
with the nitrogen atom to which they are attached,

and

> a p-quinone intermediate of formula (II1):

(@)

(1)
in which the group G4 is chosen from (i) =NSO,alkyl groups, (ii) =NSO,aryl groups and
(i) =NRc groups, where Rc is chosen from hydrogen, alkyl groups, aryl groups and
haloalkyl groups.

5. Process according to Claim 4, characterized in that:
e G1 represents a linear or branched C,-Cg alkyl group; or
e G1 represents a linear or branched C4-C,4alkyl group; or
* G1 represents a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl
group; or

e G1 represents an n-butyl group;
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and/or
e G3 represents (i) an -NHSO,Rc group or (ii) an —NHRc group, where Rc
represents a linear or branched C,-Cg alkyl group; or
e G3 represents (i) an —-NHSO.Rc group or (ii) an —NHRc group, where Rc
represents a linear or branched C;-C, alkyl group; or
e G3 represents (i) an -NHSO,Rc group or (ii) an —-NHRc group, where Rc
represents a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl
group; or
e G3represents an -NHSO,CH; group; or
e G3represents an -NHSO.aryl group;
and/or
» G5 represents an —ORb group with Rb chosen from —alkyleneaminoalkyl groups;
or
* G5 represents an —ORb group with Rb representing a 3-(di(n-butyl)amino)propyl
group;
and/or
* Ra represents a substituent chosen from a hydrogen atom, halogen atoms and
alkyl groups; or
e Ra represents hydrogen;
and/or
e naisanindexequalto 1,2, 3or4;or

* naisanindex equal to 1 or 4.

6. Process according to either one of Claims 4 and 5, characterized in that the group G2
of the said enaminone intermediate Y-G2 represents a group chosen from
—NH-(CH,),-NHY groups, where

e nb represents an integer from 1 to 5; or

e nbisequalto2or4.

7. Process according to Claim 6, characterized in that the group G2 is chosen from
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8. Process according to either one of Claims 4 and 5, characterized in that the group G2
of the said enaminone intermediate Y-G2 represents a group chosen from —NRdRe
groups, where:

either (i) Rd is a hydrogen atom and Re is an aryl group substituted by an
alkoxyalkyl or an alkyl group or Re is a tert-butyl or —-C4H4,~OCH; group,

or (i) Rd and Re form a heterocycloalkyl with the nitrogen atom to which they are
attached.

9. Process according to any one of Claims 4 to 8, characterized in that the group G4 of
the said intermediate of formula (lIl) represents an =NSOjalkyl group or an =NSO,CHj,
group.

10. Process according to any one of Claims 4 to 9, characterized in that the
ketobenzofuran derivative of formula (l) is dronedarone or its hydrochloride salt.

11. Process according to any one of Claims 4 to 10, characterized in that the said
“Nenitzescu” reaction between the p-quinone intermediate (lll) and the enaminone
intermediate (lI) takes place in glacial acetic acid and/or at ambient temperature and/or
with at least 0.5 mol of the said enaminone (Il) per at least 1 mol of p-quinone (lll).

12. Process according to any one of Claims 4 to 11, characterized in that, on conclusion
of the said process, a stage of crystallization of the ketobenzofuran (i) obtained is carried
out:
e from an isopropanol/aqueous HCI mixture, resulting in the production of
ketobenzofuran (1) in the form of a hydrochloride salt, or
e from ether or from a DIPE/n-heptane mixture or from an MTBE/n-heptane mixture,
resulting in the production of the said ketobenzofuran (1) in the pure base form.



with a Lewis acid, the lafter optionally being introduced into the
reacti on wedioarn1077es5f or m preconpi exed4gi th a sol vent, @ uh/FR2619050420
formng the enam none (11), (IV) or (lid) respectively: i,

C. nBu02 with 02., 01, Ra, Rb, na and 08 as defined in any one
of Orns 4 to 8, by 1,4. nucieophilio addition to respectively the
cornpl exed ketoeno: (V), (RI') or (i;lth of a nucieo)hilio am ne

02-H, leliowed by an eiimnation; or k a first stage consists in
optional iy brddgs Bgcotrgiﬁ%%i%@/ tél AR A¥)+ QNér)act%Fizédvq)thé'}nd an
appropriate acid toget fore in ordér to

correspondi mg &érsbetage cangists in fCEmUTQI mgefaeMmoefmdBn (W ( Ié{mqnél\@n-blylrebgtlon

1,4 nucleoph|| {0

appropri ate, (e%‘ @gérj[lr)éés g@hé@%ah@dmnhogg 6\{%)? b%f)@/ Xéjé%fﬂ{me’/gt'}e‘ SithErer
formed, 14. Pr@ekn9»4 asd according to Cia:m 1%, characterized in that

the Levos acid is chosen om BF, opti [y i n1of a

Ei F3: Fit20 conoi ex, and tF%an|un1|5|degggbxideegéﬂgrﬁgéséld
appropriate ac:d for formin
chosen fromgam touere
and hydrochloric acid,
enar ni nones of formula (10
defined in either one of
atom or an -ORb group,
hal oal kyl , aryl, aryia
he. t erocycl oal kyl grouk

.ynthetlc
“where 01, (2, 65, RRe and na are as
and 65 .epresents a hai ogen
sent® a hydfbgen atom a

(V) (V') (Vd)
with a Lewis acid, the latter optionally being introduced into the reaction medium in
a form precomplexed with a solvent, and in then forming the enaminone (l1), (II') or (lid)
respectively:

o ORb O(CH,);N(nBu),

e}

(Ra)na

G/ G G G, nBu G,
(1 (1" (id)
with G2, G1, Ra, Rb, na and G5 as defined in any one of Claims 4 to 8, by 1,4
nucleophilic addition to respectively the complexed ketoenol (IV), (IV') or (IVd) of a
nucleophilic amine G2-H, followed by an elimination; or
» afirst stage consists in optionally bringing the said diketone (V), (V') or (Vd) and an
appropriate acid together beforehand in order to form the corresponding ketoenol and in
reacting a nucleophilic amine G2-H by 1,4 nucleophilic addition to the diketone (V), (V') or
(Vd) or, if appropriate, the corresponding ketoenol, while removing the water formed.

14. Process according to Claim 13, characterized in that the Lewis acid is chosen from
BF 3, optionally in the form of a BF;Et,O complex, and titanium isopropoxide and the said
appropriate acid for forming the said corresponding ketoenol is chosen from para-



and the di ketenes of fornmula (V), where 31, 65, Ra and na are as
defined iwcezdfiero7goe of Cairns 4 and 37and 05 representreRFR2DPUEH0420
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repr esentGﬁgRananﬁhgerare ragndlefinee 16, eitoer om) Oﬁ&‘éaI@Qe‘htahdg’P and Lhrepresents a
and Y h t hemfpramul f

t he subsﬁ{tﬁ%r?taga anﬁutﬁﬁﬁwggkwﬁ%go@emﬁgﬁn{g%gh% ?tgédg?‘(r%l %ﬁ?’h gk
one of d aiylakyl haeeoasy!, epcloalkyl or heterocycloalkyl group or an -alkyleneamlnoa|kyl group;

and the diketones of formula (V), where G1, G5, Ra and na are as defined in either
one of Claims 4 and 5 and G5 represents a halogen atom or an —ORb group, where Rb
represents a haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl group or an
—alkyleneaminoalkyl group.

(Ra)na

() V)

16. Enaminone of formula (ll) according to Claim 15, where:
e G1 represents an alkyl group; or
e G1 represents a -C,alkyl group; or
e G1 represents an n-butyl group;
and/or
e G5 represents an —-ORb group with Rb chosen from aryl, arylalkyi,
alkyleneaminoalkyl and heteroaryl groups, or
» G5 represents an —ORb group with Rb representing a phenyl or a —C¢H;-alkyl
group.

17. Enaminone of formula (Il) according to Claim 15, chosen from the compounds of
formuia Y-NH-(CH;),-NHY with:

e nb representing an integer from 1 to 10, or

e nb representing an integer from 1 to 5, or

e nb representing 2, 3 or 4,



Y being chosen from 18. Enam none of fornula (11) according to
Cl ai m 15WOH9d441077@sn t he conpounds ol 480l | owi ng for nul @ET(FR2011/050420

(11'0, (11c) and (1'd): 19. Di keione of formu;a (, annording to
aahil 15, where: ,,,,NrCZS:Nr\t'S=ca.:, or 01 represents a -CA;
group, or 01 represents an e-but$ group; 65 represents a hal ogen

atomor an ORb group, where Rb represents an aryl al kyl, hal oal kyl
aryl, heteroaryl, cydoai ky or haferocycl oal kyl group or an

Skyneanf rgng&kyl gr oup, with the exception of the -CH2CBH group. or
65 represents an --- group with Rb chosen from -al kyl eneam noal kyl
groups, or '63(%‘{15’?93@@@@1%13125@(1belMVgroup 20, Diketone of
formula (V) according to Caim 15, @aractenzed inthat it is the
conmpound (Vva) of bliow ng fornul a:

the groups G1 and G5, the substituent Ra and the index na of which are as defined
in either one of Claims 4 and 5; or

e Y being chosen from:

and

07" Nay,

18. Enaminone of formula (ll) according to Claim 15, chosen from the compounds of
following formulae (II’a), (II'b), (II'c) and (1I'd):
o~ O~ _NBu,

X, -BU O(CH,),N(nBu),

0.~ N, NH
U,
= L ‘:\Ytlu

3 |
a2 T ol

= -Bu HN_I ﬁ\ﬂu
L - .
# gy i %

. ~MH rf 0 N
[ | | : |l
i L b M

© "NBu

(Ira) (i) (Ire) (rd)

19. Diketone of formula (V) according to Claim 15, where:
e G1 represents an alkyl group, or
e G1represents a -C,alkyl group, or
o G1 represents an n-butyl group;

and/or
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e G5 represents a halogen atom or an —ORDb group, where Rb represents an
arylalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl or heterocycloalkyl group or
an —alkyleneaminoalkyl group, with the exception of the -CH,CgHs group, or

* G5 represents an —ORDb group with Rb chosen from —alkyleneaminoalkyl
groups, or

* G5 represents an —O(CH,)s-N(C4Hg). group.

20. Diketone of formula (V) according to Claim 15, characterized in that it is the compound
(Va) of following formula:

agsgl
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