
KET BEN-N DERIVATIVES, METHOD FOR SYNTHESISING SAMc,,, AND
INTERMEDIATES        The preSeni inven On relates to ketobenzofuran
derivatives of general torrm.tla (l) represented below and to their
process of synthesis via the coupng between a quirionelmlne and an
e.naminone and to their synthet.in intermediates.  In the
ketobenzoluran derivatives of formula (),        G1 represents a
linear or branched alkyl group (i), a haloakyl group (ii), a
cycloalkyl group (iii), a substituted or unsubstituted aryl group 1,
an alkene group (v) or an alkyne group (vi),        03 represents (i)
an NHSO,Rc group or ii) an KHRo group, where Re represents (a) a
linear or branched alkyl group, (b) a cycloalky: group or (c) a
substituted or unsubstituted aryl group,        05 represents a
halogen atom or an --ORb group, where Rb represents a hydrogen atom,
an alkyl, "alkyl, aryl, arylalkyl heterearyl, cycloalkyl or
heterocycloaikyl group or an ---alkyleneaminealkyl group,        Ra
is chosen from a hydrogen atom, halogen atoms or alkyl, haloalkyi,
alkoxy and alkoxyalkyl groups, na is an index eguai to 0, 13 or 4. A
partou;ahy advantageous denvatwe of thesetobenzoturan n;
noloropox:i),:er;ao,rnethurn., known under the name of dredarone,
Dmnedacona, of ftsrmith:', (D) bebw:   (D) can be provided in the
free base form or in the salt form, in particular !ri the form of the
hydrochloride salt of
2-(mbotA-3.-[4-(3-{dirlmbutyparnino}propoxy)benzoy11-5-
(methylsulfonarnido)benzofuran.       Dronedarone is proving to be of
par1icuar use as active principle in cardiac arrhythmia indications. 



Currently, dronedarone in the free base form is synthesized according
to the process described in EP 0 471 609 61 via the key intermediate
comprising a benzofuran ring system, 2-buty1-5-nitrobenzofuran. in
this synthetic process, the intermediate 2-butyl5-nitrobenzofuran has
to he functionalized in, the 3 position and has to be convened in the
5 position according to Scheme 1 below, Specifically, the nitro group
carried in the 5 position of 2-butyi-5-nitrobenzofuran has to be
converted to methanesulfonamide by a reduction of the -NO2 to give
-NH2, followed by a sulfonylation. Scheme 1          The complexity
of the technical implementation of this type of process proves to be
problematic and harmful in terms of yield, of safety (use of hydrogen
and of an alkylating reagent during the mesylation) and of the
environment (generation of iron or aluminium salts during the
Friedel-Crafts stage).        The Applicant Company has thus looked
for novel synthetic routes involving benzofurans, preferably already
fundionalized in the 2, 3 and 5 positions of the benzofuran ring
system and advantageously already appropriately functionalized in the
2 and 5 positions, in order to carry out the synthesis of molecules
of above formula (I), thus making it possible to circumvent the
technical difficulties while meeting as best as possible the
constraints of cost, of toxicity, of safety and of respect for the
environment related to the industrial operation of such a synthetic
process.        The Applicant Company has now found a novel process
for the synthesis of ketobenzofuran derivatives of formula (I), in
particular dronedarone of above formula (0) and its hydrochloride
salt, comprising a Nenitzescu reaction stage involving an
a,punsaturated ketone and a p-quinone which exhibits an excellent
regioselectivity with negligible formation of the following indole
(E), 0(CF12)311(nBu)2 HO,           This resu;t s ail the more
surer:ems; as the reoloselectivity ol the Nenrizescu reaction is
controlled by the nindrance of the quinonimine used: a guinonin-iine
oarryino hindering group directs the reaction towards route A,
whereas t might be expected that a group of low neldrance would
direct the reaction eguail waif towards route A as route B, resulting
production of a inixture of products.  WO 2011/107705Pair R2011
f050420    



Accordirla to a first aspect, the invention is targeted at a
ketobenzofuran derivative of following formula (1)  ;n which;
$1 represeMs a nee.,c- or branched aky; group 0), advantageous;y a G;
;;;Cs aky: group, more advantageous;y st;;; e Gra; aky; group, such
as, for examp;e, a maithy;, ethyt n-prooyi, isopropy1 n-buiy;,
sfJcbutv o terkbuty; group, a haloetW group Oft a cycba;ky; grout:
Oft a substituted or unsubstituted aryl group (v), an a;ketne group
(v) or an akyne group (vi); adwmtagtous;y, 61 RR:reser:Is an eky;
group and more advantageously sii;; 61 represents an ;kbtftyl 70;t:p;
33 represents Wan ;---NhiSO2Re gmup or (0 an -NHRtt woup, whom Rc
reo(esents (e) a ilnear or branched akyi group, advantageous:y a CC s
a;kyi group, more advantageous st;;; a Gra; alay: group, such as, tor
exampie, a methyi, ethyl, n-prow,i1, ittopropy1 n-butyi, sec-butyl or
tert-buty; group, (b) a cyc;oaiky; group or (c) a substituted Or
unsubsatuted ady: group; advantageous;y, G3 represents an
--M-1502taky; group or -M-tS02.-aryi group; more advantageousW sa 33
represents an -NRSO2Ct-13 group:        65 represents a tic en atom
Or an ie0Rb group; where Rb represents a hydrogen atom, an akyl,
haloalkyl, aryt arylalkyl, ;;;eterowyi, cycloaky: or heterooysioa;ky;
group or an --a:kykineaminoaky; group; advantageOUSiy, $5 represents
an ---ORb group with Rb chosen from -alkyleneaminoa;kyl groups;
advantageously; Rb represents a 3-  (d.(n butyl)amino)propylgroup;
Ra represents a substituent chosen from a hydrogen atom, alogen atoms
or alkyl, haioalkyi, aikoxy and alkoxyalkyl groups; advantageously,
Ra represents a substituent chosen from a hydrogen atom, halogen
atoms and alkyl groups, na is an index equal to 0, 1, 2, 3 or 4, the
said ketobenzofuran derivative being in the add (i), base (H),
addition salt with an add or w (iii), hydrate (iv) or solvate (v)
form, with the exception of dronedarone, its salts, its soivates and
its hydrates. According to a specific aspect, the following compounds
are excluded:      344-(2-{di(n-hutyl)amino)ethoxy)tienzo)-5-
(methyisulfonarnido)benzofuran;
5-(n-hutyisulfonarnido)-3-0-(3-{di(n-hutopoxy)benzoy1]-2-(n-
butyl)benzoluran, henyi-344-(3-{gi(n-butyl-iino)propoxy)berizoy11-5- 



(rnefhyisulfonarnido)berizofuran;
344-(3-{di(n-hutyl)amino)propoxy)oenzoyll-2-isoorop 5 (me
hylsulfonarnido)benzoluran toluenesulfonate,
244-(3-{e(n-buty1)arnino}oropoxy)benzoyfj-3-rne '
sulibriamido)henzoluran hydrochloride;
(5-{di(n-butyparnino)pentoxy)benzo I-2-(n-huty0-5-
(rnethyisulfonamidg)benzafgran;
3-[4-(3-{di(ri-butyhamino}propoxy)benzoyil-2-ethyl-5-(inethylsulfonam
ido)berizofuran ciioxalate;      344-(3-{di(n-butyparnino)propox ienz
yl(ri-propyl' 5 (rnethyisuifonarnido)benzofuran;
3-[4-(3-{diel1ylamino}propoxy)benzgyl]-24n-hi sulfonamido)benzofuran;
i-buty1)-344.-(3-fdi(ri-butyl)arnino)propcxy)-3,5-die,
-outyi)benzoy1)- 5-(methylsulfonamidg)benzofuran oxalate;
2-(n-buty1)-3.44-(3-00-butyl)aminoloropox.-dirnethyiLen yi]-5-
(methyisulfonarnido)benzoluran hernioxalate:
344-(3-{di(n-butyi)aming}propoxy)benzoyli-2-(ri-b
(tolyisulfonamido)benzofwan hydrogen furiarate.        According to a
second aspect, the invention is targeted at a process for the
synthesis of a ketobenzoluran derivative, in the add (;), base (11),
addition salt with an add or with a base (H), hydrate (iv) or solvate
(v) form, advantageously dronedarone or its hydrochloride salt, the
said ketobenzoluran derivative being of following formula (l):
a.......... (Ra)na ,oi ..... 



in which:        01 represents a linear or branched alkyl group (i),
advantageously a CI-CE alkyl group, more advantageously still a 01-04
alkyl group, such as, for example, a methyl, ethyL n-propyl,
isopropyl, n-butyi, sec-butyl or tert-butyl gmup, a haloalkyl group
Oft a cycloalkyi group (fl, a subsfitoted or unsubstituted aryl group
(iv), an alkene group () or an ajkyne group (.',.); advantageou(by,
Si represents an alkyl group and more advantageously still 01
represents an n-butyl group;        03 represents (i) an --01-1002Rc
group or (1) an ---NFRc group, where Rc represents (a) a linear or
branched ffiky: group, advantageousiy aC.5,-C":;: alkyl group, more
advantageously still a0-C1. alkyl group, such as, for exampie, a
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or ten-butyl
group, (b) a cyclealky; group or (c) a substituted or unsubstituted
aryi group; advantageously, 03 represents an --NHS02alky1 group or
-NHS02aryi group; more advantageously stiii, 03 represents an
-NHSO2Cid3 group;        05 represents a halogen atom or an --ORb
group, where Rb represents a hydrogen atom, en alkyl, haloalkyt aryl,
aryialkyi, heteroaryl, cycioaikyl Or heterocycloalkyl gal:4P or an
alkYlonoaaik'll group, advantageously, 65 represents an --ORb group
with Rb chosen from --alkyieneaminoalkyl groups; advantageously. Rb
represents a 3- (d:in-butyqamino)propy: group;        Re represents a
substituent chosen from a hydrogen atom, halogen atoms or alkyi,
haloalkyl, alkoxy and alkoxyalkyl groups; advantageously. Re
represents a substituent chosen from a hydrogen atom, halogen atoms
and alkyl groups,  na is an index equal to 0, 1, 2, 3 or 4, the said
process comprising a Nenitzescu reaction between: enaminone
intermediate Y-G2 of following formula (II): I--Tt---(Ra)na Y43., ,.
(0) in which the groups G1 and 05, the substituent Ra and the index
na are as defined above and in which the group 02 represents a group
chosen from:    -NFI-(0-12)nb-NHY groups, the said enarninone (II)
then being of formula Y4Jfri(CH4,b-NHY, where rib represents an
integer from I to 10, advantageously nb represents an integer from 1
to 5 and more advantageously stiil nb is equal to 2 or 4 and where Y
has the formula as defined below:   



:sidhgrcx:;:,3the ,,:c.:;.;;;;;,,Jantend the :ndtteet,ee ,ey:ztezi;
eRteee:;'..thettetet:y, thct Nh:ctchtett arc: chc:aan   and
-NRdRe groups, the said enaminone (I) 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; advantageously, Rd is a hydrogen atom and Re is an aryl
group substituted by an alkoxyalkyl or an alkyl group;
advantageously: Re is a tert-butyl or -CeRrOCHs group, or Rd and Re
form a heterocycloalkyl with the nitrogen atom to which they are
attached, and a p-quinone intermediate of formula (ill): G4  in which
the group 04 ls chosen from=NSO2rgroups,groups and
-1NRc groups, where Re R chosen from hydrogen, ahcyl groins, ary1
groups and he;eakv,groups: advantageously, the group G$ represents an
=NSO:algroutit more advantaqeously)G4 represents an f4S02C1-13 group.
The compounds o formula 0) can comprise one or more asv nmetnc carbon
atoms. They can thee exmit ln the form 0; enanhorners or of
diasteretesoment, These enantlorners and diastereomers, and the;t
naxtures, noluding the racemic mixtures, come wlthin the inventlen.
The compounds of ibrmuR () can eidstthe form of bases or of
pharmaceutically acceptable addition salts with organic or inomanic
adds Such addition salts come With;r1  the invention. These salts can
be prepared with pharmaceutically acceptable adds, but the salts of
other acids, for example of use in the purification or the isolation
of the compounds of formula (l), also come within the invention, 



Mention may be made, as example of compounds of formula (i) in the
form of salts, of the compounds of formula () in the form of oxalate,
hydrochloride, hydrobromide, sulphate, sulphamate, phosphate,
nitrate, rnaleate, fumarate, methanesuiphonate, benzoate, ascorbate,
pamoate, succinate, hexamate, bsmeth4enesaUcylate,
ethanedisulphonate, acetate, propionate, tartrate, salicylate,
citrate, gluconate, lactate, maiate, imamate, inandelate,
citraconate, aspartate, paimitate, stearate, itaconate, glycolate,
p-aminobenzoate, glutamate, benzenesulphonate, p-toluenesulphonate or
theophyllineecetate salts and the salts formed from amino acids, such
as lysine or histidine salts,        The compounds of formula (I) 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 soivates also come within the
invention.        Accora t, to one embodiment, a subjectmatter of the
invention is in particular process for the synthesis of a
ketosuiphonamidobenzofuran dOrivative of formula (II) represented
below: RV)  WnKfl 01 represents a inear or branched aikyl group (n,
advaptageo0ny ginut, Tore advau-*  stffl agroup, auch as,;I:xam*, a
flei,.hyl, ;aournp0, nbutyi. sec-butyl or tarl-butv gr(un,habalk a
v,thsthutedorunsablituteil ar proup nv), an aknne urpno un a;
ksn"auu0ny, 01 reprsetsaraik1 qroup KrK,, more achmotageous;y stIll
01 renresents a?*rCZ,'S'''?or nhUtVON r'N, anelor         Ra is
chosen from a hydrogen atom, halogen atoms or alkyl, haloalkyl,
alkoxy and alkoxyaikyl groups; advantageously, Re is chosen from a
hydrogen atom, halogen atoms and alkyl groups; more advantageously
still, Re represents a hydrogen atom, and/or na is equal to 0, 1, 2,
3 or 4, and/or 



Rb represents a hydrogen atom an alkyl, halpalkyl, aryl, arylalkyl.
heteroaryl, oyoloalkyl or heterocycloalkyl group or an
-alkyleneaminoalkyl group advantageously, Rb is chosen from a
hydrogen atom, an alkyl or haloalkyl group and an -alkyleneaminoalkyl
group; advantageously, Rb represents an -alkyleneaminoalkyl group
chosen from    -alkylene-NRK group or an -alkylene-WFIRK Z" group,
with I the counteranion of the said salt as defined above;
advantageously, I is the Cl" counteranion; with R and R', which are
identical or different, chosen, independently of one another, from a
hydrogen atom, aryl groups and alkyl groups; advantageously, R and R'
are identical and/or R and R' are chosen from alkyls; more
advantageously stilL R and R' each represent an n-butyl group,
advantageously, the -alkylene-NRR group and the -alkylene-NHRR' group
respectively represent a - alkylene-NRCi-Cs)alky02 group and a
-(Cre5)alkylenehrhI[(C1-Cs)alkyl]2Z group, with Z as defined above
and with -(Ci-05)alkylenerepresenting -C112-, -(CH2)2-, --(CH2)3-,
-(CH2)4- or --(0-12),7 and the -(Ci-C)alkyl groups, 1,thich are
identical or different, representing, independently of one another, a
(I) -Cialkyl group, for example the methyl group, or a Op -C2alkyl
group, for example the ethyl group, a (iii) -Cqalkyl group, for
example the mpropyl group or the isopropyl group, a (iv) -C4alkyl
group. for example the ft-butyl, isobutyl or tert-butyl group, or a
(v) --05aikyl group, for example the n-pentyl or isopentyl group,
more advantageously still, Rb represents the -(CH2)3NRCH2)3CH3h group
or the *--i2),1%f+H[(01-12):ICH,J2 CI group, and/or Re represents an
alkyl group oraryl group; advantageously, Re is a methr phenyl group,
the said process comprising,ensou reaction between mediate '-32 of
forrnuia On:  ORb    (II') in which the groups Cl, Ra and Rb and the
index na are as defined above and in which the group G2 is chosen
from (i) -N11--(CH2),,b-NHY' groups, with nb representing an integer
from 1 to 10, advantageously an integer from 1 to 5; more
advantageopsly still, nb is equal to 2 or 4; and r the part of the
molecule (r) defined above, and (ii) --NRdRe groups, with Rd and Re,
which are identical or different, chosen, independently from one
another, from a hydrogen atom, aryl groups and alkyl groups, at least
one being a hydrogen atom; advantageously, Rd is a hydrogen atom and
Re is an optionally substituted aryl group or an alkyl group;
advantageously, Re is a tert-butyl group; or Rd and Re form a
heterocycioalkyl with the nitrogen atom to which they are attached,
and  an intermediate of formula (11r):  



0 Rcadvarz:actousN:s a m  group.       According to a third aspect,
the invention is also targeted at synthetic intermediates, in
particular the enarninones of formula Op where 01, 02, 05, Ra and na
are as defined above and the dikefones of formula (V) where 01, 05,
Ra and na are as defined above:    According to the invention, the
synthetic intermediates are chosen from the enarninones of formula
Op, where 01, 02, Ra and na are as defined in either one of aims 4
and 5 and 05 represents a halogen atom or an ---ORP group, where Rb
represents a hydrogen atom, a habaikyi, aryi, aryialkyl, heteroaryi,
crycioaiky; or heterocycioaikyi group or. an iialkyieneaminasiikyi
group;     and the diketones of formuia (V), where 01, Re and he are
as defined in either one of Ciairns 4 and 5 and G5 represents a
haiogen atom or angroup, where Rb represents a haipaikyi,
aryl,heteroaryi, 1/4'1/4 t\\heterocycioaikyi group or an
---aikyieneaminoalkyi group;       in the context of the present
invention and unless otheiwise, mentioned in the text: numberin
of)ositions of the benzofuran ring system Is understood to mean as
done in the following way: 4 \...? 2 



7               atom is understood to mean: a fluorine, chlorine,
bromine or iodine atom; an aiKvi croup is understood to mean: a
saturated and linear or branched aliphatic group which can comprise
1, 2, 3, 4 or 5 oaddon atoms (abbreviated by -(01-C)alkyl). Mention
may be made, as examples, as (i) -Calkyl group, of the methyl group,
as (ii) --C2alky4 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 nbutyl group, the isobutyl group and the tertbutyl
group; and, as (v) -csalkyl group, of the n-penlyi group and fife
isopentyi group; - a halbfaill group is understood to mean: an akyl
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
-nalo(C(43&alky, groups, with (ai-Cs)alkyi as defined above, such as,
for example, the trilluoromethyl group (abbreviated -CF3) and the
--CH2-CF group: - an aikyiene oroup is understood to mean: a
saturated and linear or branched divaient aikyl group as defined
above which can comprise 1, 2, 3, 4 or 5 carbon atoms (abbreviated
-(C:-Cjalkylene-) or ---(CH2)1",5---. Mention may be made, for
example, of the methylene (or --CH2-), ethylene (or --CH2-CHr) or
propylene (-CH2-CH2-Chl2- or -0(CH.3)2-) radicais; an a- "Arpup is:
understood to mean: an -0-aikyi radcai where the aikyl group is as
defined above, Mention mabe made, as exarnpies, of the
-0-(Ci-05falify: or -(Cfr(35)a1koxy groups and in particular, as (i)
--0-Cafkyl group, of the ---0-methyi group, as (l) -0-C2alifyl group,
of the --0-ethyi group, as \:.0 -0-(33aik0 group, of the --0-propyi
group and the -0-isopropyl group, as (iv) -0-04alkyi group, of the
-0-butyl group, the -0- ltiobutyl group and the -0-tert-butyi group,
and, as (v) -0-05alky1 group, of the --0-pentyl group, the
---0-isopentyl group and the -0-ns:openly; group; - an aryoxv ("mug
is understood to mean: an -0-ar0 radical where the aryl group is as
defined below;    anarvi 1/4,roup is understood to mean: on 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 -Cj-traikyi 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 -Cjicalkyl group, of
the -C6H4-0H3 groups with CH :3 in the ortho, meta or pare position;
- an coup is understood to mean: an aryl group, as defined above,
substituted by at least one alkyl group, as defined above.
Advantageously, -alkyiaryl radicals are concerned. Mention may be
made, for example, of benzyl, that is to say the -0112-Ph radical;
,r) is understood to mean: a redica of the formula -alkyiene-0-aikyl,
where the akyi and olkYlene groups: comprising the same carbon number
or not comprising the same carbon number, are as defined above.
Mention may be made, as exampies, of the --(01-Cjalkyletio-0-('Cr
Cjaikyi grotiPs with -(Cres)alitYlene- and --(CiCs)alkyi as defined
above: - a hetEmpervisam12 is understood to mean: an aromatic cyclic
group comprising 2, 3, 4 or 5 carbon atoms and comprising 1, 2 or 3
heteroatorns, which can be chosen from the nitrogen atom, the oxygen
atom and the sulphur atom, independently of one another, so as to be
identical or different, when they are 2 irl 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, furanyi or pyrroiyi
group;  a Cy oaKV; ;whim is understood to mean: a cyciic alkyl group
which can comprise 3, 4, 5 or $ carbon atoms, also abbrevieta



in particular be made of the p;p?ridinyi, piperazinyi, pyrrodinyl.
hexarnethyleneimino, morpholinyl or 1,1-dioxidotetrahydrothienyi
group; -an alkvIeng-mminoa"..'" rott ) is understood to mean; a group
of formula ---alkylene- 1\1(alky1)2, 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
---(CI-Calaikyiene--N[(C1.-e,5)ailiy112 groups, with
-(CI-05)aikylerieand -(C1-05)alkyi as defined above. Mention may
advantageously be made of the --(OH2)3NR0H2)30hi3h group; - an alkene
croup is understood to mean: a group of formula --C"H, where ri 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 covaient double bond between two of its carbon atoms; mention may
be made of the ethylene group or the but-1,3-thene group;
'3 understood to mean: a group of formula Cr,/-12,.2, 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
dimethylacetyiene group.      According to one embodiment, in the
said ketohenzofuran derivative of formuia (I) according to the
invention:  01 represents a Ci-Ca alkyl group; and/or  03 represents
an ---NHSO2Rc group chosen from ---NFISO2alkyl groups and -NHS02aryl
groups; and/or       Rc represents a methyl, ethyl Fpropyl,
isopropyl,sec-butyl or tert-butyl group; and/or c> 05 represe---ORb
group with Rb chosen from ---aiKylenearninoaikyl groups, and/or
z Ra represents a substituent chosen from a hydrogen atom, halogen
Wens and alkyl groups, and/or  na is an index equal to 1 or 4.
PCTIFR2011/050420 



according to the invent  Gi represents an n-bulyi group; and/or  63
represents an .-M-1302CH3 group, and/or  G5 represents an -ORb group
with Rb repr group; and/or  Ra represents a substltuent chosen from a
hydrogen equal to 4. 31di(nbutyi)arriMo)propyl 1 index
ACCOrthrla to another embodiment, the. process according to the
hvenhon makes possible the synthess of ketobenzofuran derivatives of
formula (I) where: .* 01 represents a linear or branched CiC&kyl
group; or  61 represents a linear or branched Cre,talkyl group; or
Cl represents a methyl, ethyl, mpropyi, isopropyl, nbuty, see-b ty-b
Cl represents an n-hu yl group; and/or  63 represents (i) an
41-1802Rc group or (ii) an ---NhiRc group, where Re represents a
linear or branched Crea alkyl group, or  63 represents (i) an NHS02Rc
group or (a) an -NHRc group, where Re 0 linear or branched Oral alkyl
group; or 63 represents (i) an -NHSO2Rc group or 00 an N Re group,
where Re represents a methyl, ethyl, n-props.il, isopropyl, '1-butyl,
secbutyl tert-butyl group; or 



63 represens-'? g IOU p or  G3 represents an N SO,arvgroup: andior
G3 represents an ---ORb group with Rb shosen from dr  G3 renresans an
-ORn group with Fib repmeenbng group; and/or  Ra represents a
substituent chosen from a hydrogen atom. nalog n atoms 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.    According to another
embodiment of the process according to the invention, the group 02 of
the said enaminone intermediate Y-62 represents a group chosen from
--NH(CH2)b-NHY groups, where % nb represents an integer from 1 to 5;
or % rib is equal to 2 or 4, According to another emb rent of he
orocesg to the invention,the group 02 is chosen from; 



0 0-NNE3u2.    According to another embodiment or the process
according to the Imre fion, the group 02 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 aryi
group substitmed by an alkoxyalkyi or an alkyl group or Re is a
tert-butyi or ---00-14r-OCH3 group,        or Op Rd and Re form a
heterocycjoalkyi with the nitrogen atom to which they are attached.
Acco 04 of the said c:02CH3 group.        nent of the process
according to the invention, the group Hate of formula (Hi) represents
an =NSO,alkyi group or an  According to one embodiment, the enaminone
intermediate of formula (is a compound where: % 01 represents an
alkyi group; or   , 01 represents  01 represents an n lkylgroup; or
up; 



65 represents an --ORb group with Rh chosen from aryl, arylaikyl,
alkyleneaminealieyi and heteroaryl groups, or  05 represents an -ORb
group with Rh representing a phenyl or a ---C61-1,rai g iou p.
Accordi gembodiment, the enarmnont, intermediate of formula (1i) is a
compound of formula Y-NH-(CH2)b-NHY, with:  rib representing an
integer from 'I to 10, or * rib representino an integer from 1 to 5,
or  it representing 2, 3 or 4: and  Y having the formula as defined
below: 9t; the groups 01 and 05, the subRe and the ndex na of which
are as delined above; or  Y being chosen from:   WO
20111107705PCT/FR2OI 1/0504  



The compoundsI) are particularly advantageous. According to one embod
ent, the acetone intermediate of IL(V) is a compound where t, 61
represents an aikyl group, or 01 represents a -a,,alkyl group, or  01
represents an n-butyi grout); and/or  05 represents a haiogen atom or
an -ORt.t group, where Rb represents an alkyl, arylalkyl, haloalkyl,
aryl, heteroaryt, cyr.:loallryl or heterccycoaky group or an
-alicyleneaminoalkyl group, with the excepfion of the -OCH:, and
-CH2C61-15 groups, or 05 represents an -ORb group with Rb chosen
fromkylene' groups, or 05 represents an -0,(C112)3-N(C4H9)2 group.
According to one embodiment, the acetone compound (Va) of following
formula:. of tormoia (V)   



invention:  a fluorine atom; or  an -ORP group with Rb representing:
a hydrogen atom,  a methyl group,  a phenyl group,  a benzyl group,
or  a -4C1-05)alkylene-Ni(C1-CF)alkyli2 group or a
-(CI-05)alkyleneN'Hi(Ci-05)alky112group;with-(Ci-05)alkylene-
representing -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4- or -(CH2)5- and the
-(C1-05)alkyl groups, which are identical or different, representing,
independently of one another, a (i)lkyi group, for example the methyl
group, a (ii) -C2alkyl group, for example the ethyl group, a (iii)
-Csalkyl group, for example the n-propyl group or the isopropyl
group, a (iv) -C4alkyl group; for example the n-butyl, isobutyl or
tort-butyl group, or a (v) -Colkyi group, for example the n-pentyl or
isopentyl group, advantageously, -ORb represents an
-0(C1-12)3-N(n-butyl)2 group,      According to one embodiment of Pe
process according to the invention the ketobenzofuran of formuia
(I:according to the invention is charaerized by: 0 05 chosen from a
fluorine atom or an-OH. -OCH3't and -0(CH-s;  a group el rapresen,mg
an nBu groui and/or  a group 63 chose-NHS and/or 



a group Ra being hydrogen and an index na renresentinq 4,
Acccnting to one nth:xi:men:, the enammone (ii) according to the
invention s characterized by: z a group 05 chosen from a fiuorine
atom or 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)
-NH4CH2),*,-NHY groups, with nb representing an I to 10,
advantageously an integer from 1 to 5; more advantageously represents
2 or 4; and le representing the part ofinoiecuie (ii), and
-1\IRdRe groups, with Rd and Re as defined above., at least one being
a hydrogen atom; advantageously, Rd is a hydrogen atom and Re is an
aryl group, advantageously an optionaliy substituted phenyl group, or
an alkyl group; more advantageously still,02 represents an
--M-1.-terf-butyi or e. NH    group, and/or  a group Ra b g hydrogen
and an index na representing 4. 



According to one embodiment. the compound (V) according to the
invention comprises:  a group 05 chosen from a fluorine atom or a
-OH, -OCI-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 represerthnq 4, According to one embodiment
the diketone of form(V) according to the invention is characterized
by:  Re and na being as defined above;  01 representing an alkyi
group; advantagenusry, 61 represents a C4aLkl group; more
advantageously still, 01 represents the n-butyl group; and  G5
representing a halogen atom or an --ORb group, where Rb represents a
hydrogen atom, an alkyl, arylaikyi, haloalkyl, aryl, tieteroaryl,
cycioalkyl or helerocyoloalkyl group or an -aikyleneantinoalkyl
group, with the exception of the fluorine atom and the
--Ohl,---0C1-13 and -01-12Cji5 groups; advantageously, 05 represents
an -ORb group with Rb chosen from ---alkyleneaminoalkyl groups; more
advantageously still, G5 represents an -0(CH2)3-N(C4H)2 group. The.
following Schemes 2 and 3 relate respectively to the synthesis of the
kLobenzofuran of formula (1) and in particular of the ketobenztefuran
of formula (r) according to the inve Scheme 2    



Taase    1 G5 es daf:ned eL:o 1;de   e dikaaene  SC:n erne tzt Gi end
Fan ns cKscr Cdd`,   be and cordinn t" :e!,."The 5:::oradounde, each
as 4--nrxacejoobenone, ,a person e;a1kai  Scheme 3   



Onn 00n NSC:L    A first stage can consist in forming a complex
bet:he said diketone (V) and in      ular the diketone (V") and a
Lewis add (abbreviated LA), the latter optionaliy being introduced
into the reaction medium in a form precomplexed with a solvent. A
ketoenoi complex (IV) or (Re) with the said Lewis add (abbreviated
LA), as represented respectively in Schemes 2 and 3, is then
obtained, Cl, Re, na, nb and 05 being as defined above for the
compounds (V) or (V").       Mention may he made, for example, as
Lewis acid in accordance with the invention of BF3 and titanium
isopropoxide crl(DiPr)4). Advantageously, the Lewis acid 6F3 is used
in the form of a BF;,Et20 complex.       This compiezing of the
diketone (V) or (V) with the said Lewis acid generaiiy takes piece in
an aprotio 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 ali the dike:one has disappeared.
Mention may be made, fr  example, as aproticsolvent appropriate for
this compiexing stage in accordance with the invention of
dichloromethane and toluene.       A second stage subsequently
consists in forming, for Scheme 2, the enarninone (H) and, for Scheme
3, the e.naminone (Fr), with 02, al, Re, Rb, na and 05 as delineo
above  amine 02-H, followed by an elimination. The reaction generally
takes place with an excess of nucleophilic amine 02-H and can he
carried out at am bent temperature. It generally lasts approximately
20 hours,       Another alternative to the first stage and the second
stage can consist in option bringing the said diketone (V) or (V')
and an appropriate acid together beforehand, in order to form the
correspondina ketounol, and in reacting a nuelE.-.ophilic amine
02-1-1 by 1,4 nucieophiiic addition to the diketone (V) or (V') or,
if appropriate, the ketoend formed under the action of the said acid,
whiie removing the water formed. This water formed has to be
withdrawn from the reaction medium either by removing it by
azeotropic distillafioni with an appropriate reaction solvent using a
Dean and Stark apparatus or by trapping it with a dehydrating agent,
in orde.r to direct the reaction towards the formation of the
enaminone, respectively (II) and (W). This alternative has the
advantage of being able to synthesize the intermediates (1) and (1')
in a single stage from the intermediates (V) and (V) respectively.
Mention may be made, as appropriate acid, of para-toluenesulphonie
camphorsuiphonic acid, sulphuric acid and hydrochloric acid. Mention
may be made, as appropriate dehydrating agent, of MgSO4. CaCl2 and
siiica goi,       According to the two synthetic alternatives which
can be used and which both result in the enaminone 00 or (1), the
amine 02-H can, for example, be butylenediamine, ti-butylamine,
pi-anisidine and ethyienediarnine, but all the other amines for which
the group 02 is as defined above may be suitable. They can be primary
or secondary amines 02-H. Advantageously, t-butylarnine or
pi-anisidine is concerned. 



Mention may he made, as reaction solvent for this second stage or the
alternative to the first and to the second stage, of tok  e,
dichloromethane, ac.etonitrile and monochioroberizene. At the same
time, (l) the ft-go:nonethi 04 as defined above, in the case of the
process of the synthesis of (i), arid (in the p-quinone (Ill') 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 defined above, in the case of the process of the synthesis
of (I), and (W) of the phenol cvn with Rc as defined above, in the
case of the process of the synthesis of (1'). Advantageously, this
oxidation is generally carried out in the presence of manganese oxide
(Mn02) in acetic acid, according to procedures well known to a person
skilled in the art.         A Nenitzescu reaction subsequently takes
place between the p-quinone intermediate (HI) or (11r) and the
enaminone intermediate OD or (H') respectively. This Nenitzescu
reaction can take place, for example, in glacial acetic acid, as
reactant and reaction solvent, and/or at ambient temperature. The
reaction may prove to be very fast, with conversion in a few minutes,
indeed even a few seconds. In general, the reaction is carried out in
equimolar fashion: at least as many moles of p-quirione (1I1) or (W)
are reacted with respectively at least as many moles of enaminone
(II) or (In. in the case where use is made of an enaminorie (II) or
(ii) in the dimer form, such as, for example, the enaminones (il'b)
and (IN, the reaction can take place with at least 0,5 mol of the
said enamirione (10 or (lb) per at least 1 mai of p-guinone quinone
(III) or respectively. The ketobenzofuran (I) or (I) obtained can
subsequently be purifiedA by crystallization, This crystailization
can take place from a mixture, such as, for example,
isopropanollaqueous HCI in the case where it is desired to obtain the
said ketobenzoturan (I) or (T) according to the invention in the form
of a hydrochloride sad. Alternatively, the crystallization can take
place from ether or isopropanoi or from a dilsopropyl ether n-heptane
or MTBEM-heotane mixture, in the case where it is desired to obtain
the said ketobenzofuran (l) or (I') according to the invention in the
base form.        One alternative conbists in synthesizing an
enaminone ;II or (II') in the dirtier form of formula (Ilx) or (ibx)
respectively from the diketone (V) or (V) respectively according to
Scheme 4a or 4b below, with GI, 05, Rb and rib as defined above. For
this, the diketone (V)brought together with acid, for example
paretoluenesulohonic acid, and diamine ol formula F-12N(C1-12)"bNN2,
with rib as defined above, at reflux, while removing the water
formed, in a ratio of 2 mol of diketone per 2 mol of acid and 1 mol
of amine. The dialers (lit) and (ll'c) defined below can thus be
obtained, tor example.  Schema daScheme dlo    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 or 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 



ihusaccorcingto apatculafly advantaceous embodiment at the process
accord fr. the invention:  the Lewis acid (LA) used in the reaction
for the ynthesis of the complex Vd) from the diketorie. (yd) is BF-3
or BF3.C.)E12, and s the G241 used in the reaction for the synthesis
of the enaminone (lid) from the Ketoenol (kid) is chosen from
t-butylamine and p-anisidine, 8 the add used in the reaction for the
synthesis of the enaminone (lid), such as, for example, the
F.:riaminones (rb) or (11'c), from the diketone (Vd) is chosen from
paratoluenesulprionic acid, camphorsuiphonic add, sulphuric add and
hydrochloric acid, advantageousiy para-toluenesuiphonic add, and the
amine G2-1-i is chosen from primary or secondary diamines, such as,
for example, ethylenediamine and butyienediamine, 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, the amine G24-1 in the reaction for the synthesis of
the enn, (lid) from the diketone (Vd) is p-anisidine, the water
formed during the said reaction being withdrawn from the reaction
medium either by azeetropic distillation with an appropriate reaction
solvent or by trapping with a dehydrating agent, advantageously by
azeotropic distillation with an appropriate reaction solvent, r
example toluene. According b one embodiment the process according to
the invention, the Nenitzescu reaction resulting in the production of
the ketobenzofurans of formulae (I), (V) and (0) involves the
enaminones (10, (W) and (ld) respectively with the quinonimine,s
(Hi') and (Hid) respectively, in addition, this Nenitzescu reaction
is advantageously carried out with glacial acetic add and/or the
reaction is advantageously carried out at ambient te.mpe According to
one embodiment of the process according to the inventionstage of
crystallization of the ketobenzofuran (1) ,(0) obtained is carried
out, on conclusion of the said process: t. from an isopr-queous HO
mixture, resuitrg n ketobenzoli n (i) , (1) or  espectvelv beng
obtaried fri the form of a hydmchloride sait, or from ether or from a
DPE!rheptarie rnxture or from an MTBEM-heptane mixture, resuiting in
the said ketobenzafurar ig obtained in the pure base form. The
goinonimthesized from commercial products acccrdThg to a reaction 



known to a person skiiied in the art.   he ro.cessaccordnc to the
invention exhiiiits n oadicular the following ad ntages: - good
reaction yields: convergent synthesis; limited number of synthetic,
stages; simple reactions which are technoogcay easy to carry out; no
maicr polluting effluents:    does not require specific industrial
equipment and in partcthar does not require a ,drogenation stage in
order to obtain an aminofunctional group ir The 5 position of the
benzoturan;  - common starting rnateniak and reactants which are
readily accessible and inexpensive The invention will now be
described in more detail. EXAMPLES 1 he toliowing procedures and
examples describe the preparation of iriteimediates for dronedarone.
These procedures and examples are not limiting and serve onlY to
ustrate the present invention. in the to owng procedures and
examples:         .-the mass spectra are produced on a Quadrupoie
spectrometer of Piatform LCZ tvee 'citeirs) or of ZO 4000 type
(Waters) in positive eiectrospray ionization mode;         kthe NMR
(nudear magnetic resonance) spectra are produced on a Fouriai
transform spectrometer (Bruker) at a temperature ol 300K
(exchangeable protons not recorded), the following indicators
meaning: s singiet; d doubiet, m muitipiet; hr broad;tripiet; ci
quartet: quint e quiriteL sext e sextet; Ce quaternary carbon: dr
DMSO deuterated dimethyi suiphoxide; cDazt deuterated chloroform,
The NMR spectra conlirm the structures of the compounds obtained
according to the foliowing examples.  



in the examples hich follow, the following abbreviations are used: h:
hour min: minute eq: equivalent DMF: NN-dimethylformamide DCM:
dichioromethane DIPE: diisopropyl ether MCH: methylcyclohexane. MTBE:
methyl tert-butyl ether MEK: methyl ethyl ketone NMP:
N-methyl-2-pyrrolidone AcOEt: ethyl acetate AT: ambient temperature
(between approximately 20 and 25'C) Up.: melting point     In the
genera' synthetic schemes which follow, the starting compounds and
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-hydroxyphenytmethanesuiphonatnicie (Oct) El( 4-Ain ,ahencti (10 a;
0,091 MCAStAtOtt:OdOC: :tt tt'Otht::OO (100 mi) in the pr:,::;3ence
of pvrne (7.67 thi; 0.005 moisq) at art. kikra4 ohionditt (7.16 tn::
0,0911..00 e)onto the re:action medium, which than rums srange and
ton pnkm odour.. .The methand e removed by evaporating to dryness
when the reaction    con4:iatie Oh :30). The residue obtained is
treated for 30 min with a ;Sims IN hy(rochioric add ssidtion 25,5
riS; 1.05 ea). The pink edid 'formed is iliteted off and then
shecI 'mth IN Ha (30 TO btItHTe being PuriSed under hot conditions
05ct treatment wan zt;(ituve ainsmosi in tstnyi acetate (30 mi). The
stoiti obtamed is washed wth IN HD and then drisd Qvern:ot et ctOct
;n an oven under vaouum. As the aqueous 



iiquors contain a great deal of mesyiated :product, they are
extracted with ethyl acetate The extraction iiguors are treated as
above. 10,4 g of sulphonamide, paie pink powder, lsoiated yield of
4-hydroxyobenyirnethariesulphonamide: 67% by weight. 11-4cip,-DNISOI:
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 NfAR
(fh-DMS0), a 38.3 (T14;); 115.5 and 124.0 (4tH); 129,0 (C,rN);
Example 2: synthesis of A1-(4-oxoc,ycichexa-2,5-aiphona 'e  S(0)CH
The suiphonamide (30 g, 0,16 End; 1 eg) is oxkiired in ao&ic acid
(450 rol; 15 V) at 35C h the presence of manganese oxide (1516 g;
0.179 mo 1.12 eg). After stirring at 35C for slh 30, the reaction is
complete and the medium is evaporated to dryness, The black: solid
obtained is taken op in dichloromethane (400 mi). The precipitate of
manganese saits toured is fiitered off and than washed with DOM (400
ml), The black organic phases are subsequently percolated through a
bed of Fiorisil(r) (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 mi) at 20C. 14,9
gofafineorangepowderofN-(4- ocyciohexa-2,5-dien-1-
ylidene)methanesuiphonarnide are obtained.
CrudeatedyieldofN-(4-oxocyclohexa-dien-1- ylidene)methanesuiphona62%
by we Yield after purification: 502% by weight. EH MIR (400rv:3.41
(s, 3H, .- ) CH): 7.84 (m, 1H. OH) 2H, OH); 7.171H, 



Example synthesis of the hydrochloride at the
tylarnino)propoxylpheny(Theptane-1,3-dione (Vd)
:4-1-iydroxyacetophenone (47.9 g, 0.35 mol, I eq) is d ,solved in 220
rn of MEK. K2CO3 (53.5 g, 0.39 mmol, 1,1 eq) is added and the
suspension is heated to reflux. 3-Chicro-NN-dibutyipropylamine (82g,
0.40 mai, 1.15 eq) is slowiy introduced and then the reaction medium
is maintained at reflux. When the reaction is complete, the dissolved
off. 200 mi of water and 200 m1 of M:TBE are added at 25t. Separation
by settling is ailc.med 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
add solution and then 2 times 200 ml of a 5% aqueous Naa solution.
The organic phase is subsequently concentrated and the MIBE is
replaced with 325 ml of NMP, Ethyl perhanmi, 0.39 mod, 1.1 eq) is
added and the mixture is stirred at 51)C. Me0Na (57.5 g, 1.05 mai,
eq) is added in portions and then the reaction medium is maintained
at 20C. At the end of the reaction, hydrolysis is carried out by
running the reaction medium onto a 37% FiCi solution (INS g, 1.05
minel, 3 eq) at 5C. The hydrolyzed medium is then diiute.d with 150
mi of water and then extracted with 3 times 200 m: of AWEI. The
combined manic phases are washed with 2 times 150 ml of water and
then concentrated the AcOEt is replaced with 300 ml of MOH. The
suspension obtained is fi1tered and the cake is washed with MOH and
then dried under vacuum at 40t. 121.8
gofthehydrochlorideofthediketone
(dibutylarnino)oropoxylohenyi}heptane-1,3-thone are then isolated:OM
of a <Jean, powder.
isolatedyieldofthehydrochlorideofthediketone14443-
idibutyiamino}propoxy1phenyiTheptane-1,3-dione: 87% by weight,   Eno/
form: 



NN1R 000 MHz,,,CDC1-,,I, 6 0.94 ( 1.39 (sext, 2H, J=7.5Hz, -CH2-);
1.41  , 3H, CH3), 0.98 (t, .1,a7.5Hz, 2'3H, 2*Cht3); 2'2H, .1=7.5Hz,
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, N-CI-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)    NMR
`COCO, 6 13.6 (2' 0H3); 13,9 (C1-13), 20.2 (2' Oft); 22,4 (C2), 23,9
(CH,); 25.0 (2* CH2); 28.1 (CH,); 38,6 (Oft); 50.5 (N-C); 52.5
(2"N-CH2); 65,1 (0-0H9); 95.3 (CH); 114.3 (2"CH); 128"5 (CO; 129.2
(2*OH); 161.5 (C3); 184.1 (C3-01-1); 195.1 ((>0) Ketone form: 1H MIR
1400 MHz CDCI;): 6 0.88 (t, J"----7.5Hz, 3H, CH3); 0.98 (t,
J=7,51-1z, 2'3H, 2' 1.30 (sext, 2H"J=7.5Hz., -CH2-.); 1(sext, 2"21-1,
J=7.5Hz,CH2); 1.5quint, 2H, J=7.5Hz, -.CHr); 1.81 (quint,
2*2H"J7,SHz, 2*.-CH2-.), 2.57 (t, 2H, j=7,5Hz, -Oft-CO.-); 2,43
(quint, 2H, Jrz5Hz, -.CHF); 3.03 (m, 2*2H, 2"N-CH29); 3.22 (rn, 2H,
N-OH,-); 4,02 (s, 1H, -C1-12-); 4.17 (t, 2H, J=5Hz, 0-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 0H9); 22.2 (OH,); 23,9 (CH2); 25.0
(2* OF-12), 25.6 (CH2); 43.1 (CH2), 50.5 (N-OH,); 52 '01:-/.2); 54.0
(0th); 65.3 (O-CH2); 114.4 (2*CH); 130.1 (CO; 131.3 (2"CH); 162.5 (;
): 192.4 ((>0), 204.8(0=0) Examele 4: (2E)-"butyl
no)propoxvjpheny-.r. ept-2-en 4 trifluoroborane OfVo9 0(0H2)3N(nBu),



The diketone3 (23.5 g: 60 Enmol, 1 eq)2510 in dichloromethane (230
ml) and then BF2-Et20 (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 evaporaton 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 (40C. 15 mbar), an orangey yellow powder (yield obtained = 309).
SAVN'rnnt' ?trttt: I 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, 6K r-CH2): 2.32 (m, 2H, -CH2-): 2,59 (t, 2H, Jaz7.5Hz,
-CHT.00-); 3,17 (m, 72H, 3,37 (m, 2K N-CHr); 4.19 (t, 2H, J=5.5Hz,
0-CH2-), 0.48 Cs, 11-1. =CH-): 6.97 (d, 2H, ,i9112, 2"ArH); 7,51 (hr
e, 1H, NH'); 8,01 (d, j9Hz, 2'1H, '2'ArH), 12.31 (hr 3; 21H, OH and
NH-) 13C Nh  (2 Ctl.j, 28.2 (C112): 37.7 (OH.,); 51.7 (N-C112): 53.7
(2NOH,); 65.2 (0-CH2); 95,9 (CH); 124.2 (Cq); 131.'1 (2s`CH); 164,1
(C.."); 1 al(C"-()); 194.5 (C-0) tICTRZTfln.i 4 Os gn v-t,n
,,,"10"",.les,,,of (dibutylemino)pr000xylohenyi)-2-henten-i-one)  ,
N.        The base of the hydrooNoride of the diketone ot Exan pie 3
(15 g; $5,2 roma 2 eq) is reieased in toitrene (100 mi) and water (75
mi) with sodium hydropencerbonate (3.69 g; 44 mrnd; 2,5 ea). The
aqueous phase ie extracted with toidene (40 mi) and the combined
organic phases are washed with water (40 ml). o-Idueriesuiphonic acid
(0,45 g; 2.6 nand; 0,15 so) is added to this organic; solution before
charging butylenediamine (1.55 o; 17.6 mmol; 1 eq), The medium is
then heated at reflux, the water formed being removed using a Dean
and Stark apparatus, 'When the reaction is compete. a Night
precipitate is filtered off and the tduene iiquors are evaporated to
dryness. The oeige soao ootaineu (12.7' ft= abrrejHn r.n.41.4.0(;
k:::`," (00 :s") and sb" t:Wo; tc..; k.";, After washing the cake
with ace:on:tr.:le ('1 0 mi) and then drying in an oven for .4$ h,
8.2 p Of pure(2E., 2Y-(1, 4-iddenedlyidarosiooThis(1
-1443-gliburylamido)propoxylphonyi) heotenI-one) are isolated.
Crudesob,:tedviskiof(2E,TE1-3,3'-(1,4.-butanediydi:mno)kile(1-(4-(3- 



(d:butylam:no)oroponlobenyl-2-h.:pthn-1-one): 37% by w.:igM  WO
201770534PCIFFR2011/050420
isoakedyieldof(2E,2'E)-3,3-(1,4-butaneellyldlinth bis(1-
{dibutOamino)propoxylphenyil-2-hepten-lone) after purification; 56%
by weight, 1H NIVIR (400 MHz, CDC121/41: 6089 (12H, 4'CH3); 0.95 (1,
J=7.5Hz, 2*3H, 2*CH:3); 1.29 (sext, 6H,4"-CH2i-); 1.41 (quint: 8H,
J.71-1z: 4*-CH2-); 1,43 (sext, 4H, J=7,5Hz, 2*-CH2-); 1.59 (quint,
4H, 3=7"5Hz, 2*-CH2-.); 1.81 (m, 4H, 2"-CH2-)i 1.91 (quint, 4H,
3=6,5Hz, 2*-CH2-); 2.30 (t, 4H, 3iti8Hz, 2*-CH2-)i 2.41 (1, 8H,
j=7Hz, 4*N-CH2--); 2,58 (t, 4H, j=6.5Hz, 2'NCH,--); 3,38 (m, 4H,
2*-CH:r); 4,04 (1, 4H: 3=6,5Hz, 2*()-CH2-);      H.6,88 (d, 4H,
Jir-9Hz, 4tArH): 7.81 (d, 3zz9Hz, 4H, 4*ArH); 11.48 (1, 2H, 3ri5.5Hz,
2*NH)     NMR  (CDCial: 513.9 (2' CH3): 14.1 (4*CH,3); 20.8 (4* 212);
27.2 :2*C42); 27,7 (2"CH2); 29.4 (4* CH); 30.3 (2*C1j2); 32,3
(2*Cf:i2); 42.5 (2t112): 50.6 (24-CH:.); 54.1 (4*N-0-12); 66.4
(2"0-CH2); 90,6 (2'CH); 113.9 (4tH); 128.6 (4tH); 133,1 (2.1"(;);
168.3 (2*CQ); 187.3 (2*C=0) Example 6: synthesis of (2E)-1-i
n-(pribistyierwopoxylpherrp 2- yien-lingibept-2-on-l-ione
9.(C}120(nBu),  1Bu        t-Buamine compiex of Exam graduay
forrried. gi comp:axed riubutyian 12,0 g, 180 riaTioi, 55E.) :s run
at 25''Ci onto a sokthon of the boron 



. 33 cIVI:OL 1,0 eq) in acetonitrile 000 mil. A preciOtate  g a red
suspension which has to be stirred at 251.; for 20 N. The no
precipitate is filtered ofit and the liquors are evaporated to
dryness red syrup, Aft& taking up in dichbrornethane (100 mi) and
then    - ;Oa..nr;;Z:..,7N;    1aShng with water( x 50 mi): the
BdUtiOn saan evaporated and a red oil is obtained Crude. :edged yisal
of (2E)-1 -,-;3-(dkwt\damine)propoxy]phivi' -(pro;:an-2-
yiamino)hept-2-en-i-onei 95,2% by weight. Purification by preparative
chromatography on Mica g ot ' g of crude product with toipene
(95)/methanoi (5) as eitition soivent makes it possibie tosc.ate
enaii.d'satisfac.tpurity (NUR assay > 90%). isotatedyieldof(244
-{443-(dibutyiernino)propoxylphenyl -(prepan-2- ylam no)
ept-2-en-l-one after purification: 59% by weight 1H  NI\,IR (400 MHz.
CDC1,): S 0.95wiz, 6H.H3); 0.97 (1, ..1=7.5Hz, 3H, CH:3); 1.37 (sext,
4H,ht:7 5Hz, 2 *-C1-12-) 45 (m. 2H, -CH2-); 1,46 (a, 9H, 3'CH3): 1.64
(m, 4H, 2".:CHF:); 165 (in, 2H, -CHr): 2.17 (m. 2H, -CH2-); 2.45 (t,
2H, 1/41=8Hz, -CHr); 2,95 (m, 4H. 2*N-CH2-); 3.15 (in, 2H, N-CH2-)
4.09 (t, 2H, 3ii-i5.5Hz, 0-0-12--); 5.58 (s, 1H, li::044); 686(d, 2H,
J=9Hz, 2ArH), 7.80 (1 J=9iliz. 2H, 2*ArH); 11.98 (s, 1H. NH) c1C NMR
`13.7 (2* CH;..); 13.9 (C113); 20.112); 23.0 (O H3); 24.8 (C112);
26.3 



(2* Cl:12); 31.3 (3* CH3); 31.9 (CH,); 32.7 (CH2); 51 (N-CF12); 52.6
(Cq); 53.7 (2*N-CH2), 65.0 (0-CH 2): 91,3 (CH); 113.8 (2*CH), 128.6
(2tH): 134.1 (CO; 160.1 (Ce): 170 0 (N-: Cur-), 186.0(0=0) Exainole
7: synthesis of N-(2-buty1-3-14134dibu44bmino)roy1)-1-benzofuran-
5-yOmethanesuiphoharnide. andino)pr000xyltienzcy6-1-
benzofuran-5wOmethane.aulphonamide hydrochloride (D) The din/6r of
Exampi(4 g; 4.8 iornoi; 0.5 eq) is dissolved in glacial acetic acd
(28 m1). The guirioneimine of Example 2 (1.78 Q: 9,6 mmol; 1 eq) is
charged to the medium at 20C. 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% wfw potassium hydrogericarbonate solution (25
ml) and then with dilute HO (3 x 25 ml). The CCM is evaporated and
the crude product obtained is purilied by crystallization at 40C from
isopropariol (15 ml). Dronedarone (p) in the hydrochloride form is
obtained in the form of a white powder (2.64 W. d yield of
dronederone in the form of the hydrochloride salt: 47% by weight.
Example 8: synthesis of 1\142-butyl--Jai ropoxy]betizoyi)-1-benz
5-Amethanesuie'de and N-(2444y1-3-(413-(dibutylamino)propoxylbenzo
benzoluran-5-y)methanesuiphondmide hydrochloride (13)       The
enaminone of Example 6 (2.3 g, 5.2 mmol, 1 eg) is dissolved in
giacial acetic add (11.5 The quirioneimine. of Example 2 (096g. 5.2
mmol, 1 eq) is charged to the medium at 20C.. The reaction is
immediate. After having evaporated the acetic add, the reaction
medium is taken up in dicNoromethane (50 m1). The organic phase is
washed  with a potassium hydrogencarbonate solution (25 ml, 10% wiw)
and then washed with dilute HCI (3 x 25 ml). After the evaporating
solvent, the crude product obtained is purified by crystallization
from isopropanoi (9.5 ml) after addition at 50"C of 35% Ha (43 mg,
4.2 mmol). The product is obtained in the form of a white powder
(weight obtained 2.2 9). Isolated yield of dronedarone in the form of
a hydrochloride salt; 73% by weight, IH NMR (400 MHz, CDC.131: 6 0.87
(t, J=7.5Hz, 3H, CH3); 0.93 (t, Jr--7.511z, 6H, 2*0H3); 1.30-1.41 (m,
6H, 3*-CH2-); 1.68-1.79 (m, 6H, 3*-CH2-); 2.37-2.40 (m, 2H, -0-CH2);
2.87 (s, 3H, CH3-S-); 2.90 (1, J=7.51-1z, 2H, .CH2); 3,04 (m, 4H, r
C112- NH.); 3.24 (m, 2H, NH+-CH2-); 417 (t, J=6Hz, 2H, -CH2-O); 6.88
(d, J=9 Hz, 2H, 2*ArH); 7.22 (d; J=2.5Hz, 1H, ArH); 7.33 (dd, J=91-iz
and 2.5Hz, 1H, ArH); 7.37 (d, J=9Hz, 1H, ArH); 714 (d, J=9Hz, 2H,
2*ArH); 8.24 (s, 1H, NH) 130 NMR (de-DMS0): 6 13,5 and 13.7 (3* CH3);
20,1 (2' 0th); 22,3 (CH2); 23.7 (CH,); 25.0 (2* CH); 27.9 (01j2);
30.1 (0ti2); 38.7 (S02-CH,.), 50.3 (N-C112); 52.4 (2thl-CH2); 65.0
(0-Cd.2); 111.5 (CH); 114,4 (2*0H); 115,6 (CH), 116.7 (CI); 120.0
(CH); 127.8 (C.q); 131.6 (2*0H), 132.1 (Cq); 133.2 (Cc); 151.5 (Cq);
161.9 (C,:); 166.3 (Cq); 190.0 (CO) Example 9: synthesis of the
hydrochloride of (2E)-1-(4-p-(dibutylarnino)propoxylphenyi2-
34(4-trielhoxyphohyl)aminol-2-hepten-1-one (We) 



k.'             of the diketone of Examoiecharci;td to a re otorol
tokterie and 160 ry p-an:sldine. It*: mixture :s heated so as to
remove the water by azeotrop:c distiHation using Dean and Stark
apparatus. When the reaction is compiete, the reaction medium is
concentrated, cool t to 20"C and evaporated to dryness. The solid
obtained :s taken up in ether and then Ntered off. After        -ving
a vacuum oven. 380 mg of product are recovered in the tom) of a cream
powder. isokxtedyieklof(2E)-1-(4-13-(dibutyaminopropoxAphenv''
[(4-mot oxypherwo)-2-hepten-l-one hydrochloride: 5ht JjNMR 400 MHZ
dDMSO:O 0,78 (t, J=75Hz 3H, ); 0.91 (t, J=7.5Hz, OH, 2*C_2): 1.23
(sext, 2H, J=7.5Hz, -.0H2-); 1.32 (sext., 4H, J=7.5Hz, 2*-0112-.);
1,43 (quint. 2H, J=7.5Hz, -C112-); 1.64 (m, 4H, 2"-CH2-). 2.15 (m,
2H, -CH2-); 2.37 (m, 2H, -CH-): 3.01 (m, 4H, 2*N-CH2-); 3.17 (n, 2H,
N-CH2-); 3,77 (s, 3H, 0-CH2), 4,14 (t, 2H, ,1=6Hz, 0-CH2-); 5.98 (s,
1H, =0H--); 6.98 (d, 2H, :z, 2*ArH); 7.00 (d, 2H, jar:9Hz, rArH),
7.19 (d, 2H, j=9Hz, TArH); 7.90 (d, ,1=9Hz" 2*ArH); 10.55 (hr s,
1H,2.91 (s, 1H, NH) I3C NMR drOMS01: 5 13,4 (CH3); 13.5 (2'013); 19,4
(2'CH21; 21.7 (CH2); 29.5 31.1 (0b2); 51.7 (21N-C.; 64.9 (0-0b2);
91.3 (CH); 114.0 (2*CH); 114.4 (2*0H); 126.4 (2*CH), 128.7 (2"C.1H);
130.7 (Cq); 132.3 (03); 157.3 (;); 160.4 (;); 166.5 (N-Cq=1); 186,1
(0=0)  CLAIMS 1, Ketobenzofumn derivative of foliowing formula (I),
in which: 



G1 represents a linear or branched alkyl group (i), a haloalkyl group
(ii), a cycloalkyl group (iii), an aryi group (iv), an alkene group
(v) or an aikyrie group (vi),  53 represents (i) an ---NHSO2Rci group
or (ii) an -MIR group, where Re represents (a) a linear or branched
alkyl group, (b) a cycloalkyi group or (c) an aryl group; tz 55
represents a halogen atom or an -OM) group, where Rb represents a
gen atom, an alkyl, haioalkyi, aryl, aryialkyl, heteroaryl,
cycioalkyl or heterocycloalkyl group or an -alkyleneaminoalkyl group;
Ra represents a substitueni chosen from a hydrogen atom, aiogen atoms
or haioaikyl, alkoxy and alkoxyalkyi groups:    na is an index equal
to 0, 1, 2, 3 or 4.,  the said ketobenzoluran 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-bi-44-0-
(di(n-butyparnino}propoxyi)betrizoyit-5-(methylsolphonamido)benzo,fur
an,itssalts,its solvates and its hydrates, and:
344-(2-{di(n-buty0aminoletnox )benie."-(n-
(nystiifortainicio)benzoluram
5-(n-butyisolforiamido)-3-1:4-(34,di(mhutypamino)propoxy,
butyl)benzoluran;
2-pheny1-3-44-(3,-(di(n-hutyl)amino}propoxy)benzoy11-5- (met
ylsulIbnarido)benzofuram
344-(3-{di(n-butyi)aMino}propoxy)benzoy1F-2-iisopropyl-5-
(metnylsoifonamido)benzoluran toluenesulfonate;
2-114-(3-{di(n-butyparnino)propoxyThenzoyl]-3-rnethyl-5-0-nethy-
sulfonarnidoThenzofuran hydrochloride;
344-(5-0i(n-butypamino}peritoxy)benzoy1]-20-buty1)-5- 



(methylsulfonamido)benzofuran;
344-(3-{di(n-butyl)arninclpropoxy)benzoyl]-2-ethyl-5-(rnethyl-
sulfonamido)benzofuran dioxalate;
3+1.-(3-{di(n-butyparnino}propoxy)benzoy11-2-0-propy1)-5-
(methylsulfonamido)benzofuran;
3-[4-(3-{diethylamino}propoxy)benzoy11-2-(n-butyl)-5-
(rnethylsulfonarnido)benzofuran;
2-(n-buty1)-344-(3-{di(n-butypainino}propoxy)-3,5-di(tert-butypbenzoy
i]- 5-(rnethyisulfonarnido)benzofuran oxalate;
2-(n-huty1)-3-14.-(3-{di(n-butyparnino}propoxy)-3,5-dirnethylbenzoyi]
-5- (nethyisulionamido)benzofuran hemioxalate;
3-114-(3-{di(n-butyl)aminolpropoxyibenzoyli-2-(n-buty0-5-
(tolOsuifonarnido)benzortiran hydrogen furnarate. 2. Derivative
acccrding to Ciaim;Than:tots:died in that:  GI represents a
Cl-C8aikyi group; and/or  63 represents an --M-ISiD2Rn group chosen
from --NHS02alkyi groups and -NH:302aryi groups; and/or       Re
represents a methyl, ethyl, n-oropyi, isopropyl, n-butyl, sec buty or
tert-butyi group; and/or  05 represents on --ORti group with Rb
chosen from -alkyieneaminealkyl groups, aridior  Ra represents a
substitaent chosen from a hydrogen atom, habgen atoms and alkyi
groups, and/or       na is an index equai to I or 4,
withtheexceptionof2-(n-butyi)-3-[4(3-idi(n-butyi)a
inolpreocxy)bertaoy11-5- (methyisuichonomido)benzoturan, its saits,
its soivates and its hydrates, and 3+1-(2-fdi(n-bu ty)am no:kat
oxy)henzoyi1-2-(n-butyl)-5- (methyisulfonaaiido)Penaguran:  



50-butyisulionernido)-344-(3-(di(n-butyl)amino}propoxy)benzoy1)-2-(n.
- butyl)benzofuran; 2-pheny1-344-(3-{di(n-butyparn
inolpropoxy)benzoy1]-5- (methyisulfonamido)benzofuran;
3-[4-(3-(difn-butyi)arnino)propoxy)benzoy11-2-isopropyl-5-
(-nethylsulfonamido)benzofuran toluenesulronate;
2-[4-(3-.{di(n-butyl)amino}propoxy)benzoyl]-3-methy -Onethyl-
sulfonarnido)benzofuran hydrochloride;
344-(5-{di(n-butyparnino}pentoxy)benzoyll-rbutyl)-5-
(methylsolfonamido)benzofuran;
3714-(3-{di(n-butyljarnino)propoxy)benzoyq-2-ethyl-5-(rnethyl-
sulfonarnido)be.nzofuran dioxalate;
3-14-(3-00-butypamino}propoxyjbenzoy11-20-propyl)-5-
(methylsulfonarnido)benzofurah;
344-(3-{diethylemino}propoxy)benzoyli-2-(n-butyl)-5-
(reethylsulforiarnido)benzofuran;
2-(n-butyl)-3+1-(3-{di(n-butyl)aminolpropoxy)-3,5-di(tert-butyl)benzo
yil- 5-(methylsulionamido)benzofuran oxalate;
2-(n-buty1)-344-(3-{di(n-butypamino}propoxy)-3 -dimethylbenzoy1]-5-
(nethylsulionamido)benzofuran hemioxalate;
3-[4-(3-{di(n-butyl)amino}propoxy)benzoyil-2-(n-buty1)-5-
(tolylsulfonarnido)benzofuran hydrogen furnarate. 3.Dorgtvata fter of
to prOetIt.'acteb d  that:  re;;:rebit,inIScv-bu;and/or  Ga
repRattents-NHSC),:tHa group, and/se  0$ represents an ---ORta gratap
tiOR: Rb rep-a:sonar,s-bza)tNtan;i group: and/or 



Rat Ripon-bents a subatteaent ,:hotten fcrn a aa o-o" atom and na
;:t.eldna eque: to %ate the a:Reed:an of 2-(f.
:Rthnnamaatfaoorizotaran, :ftt sots, :et :tont:Res and :ts hydrates,
and  344-(2-{di(n-butypa .olethoxy)benzoy1)-2-0-b
(rnethylsulfonamido)berizofuram
5-(n-butylsuftorsarnido).-3-14-.(3-4,di(ri-bilaminolpropobe
.2-."11-2-.(n-. tyl)be.rizofuran;
2-pheriy1-3-[4-(3.-{di(n-huIric.)}prop)he
(rnethyisuUonamdo)benzofuran;
3-1:443-{cii(n-butyparnino}propoxy)benz, 1]-2-isopb: -5-
(ine,thyis.lulfona idt)benzofuran toluenesullonate;
kt,'3-{di(n-butyl)amino)propoxy)benzoy11-3-n-ieth 5-(methy;-
sulfonarnido)berizofuran hydrochkiride;
344-(5-{di(n-hutyliarnino}pentoxyThenz n-2-(n-buty0-5-
(rnethylsulfortamido)benzofuran;
3.-(4.-(3-{d.i(n-butyl)aminolpropc.)xy)benzoyq-2-e3- et yl.- -
ido)benzdfuran dioxalate:
td:(ri-buty)aniinoloropoxy)benzoy0-propyi)-5-
(methylsulfonamido)benzduran; 



a+4-(3-{dethylamino}propoxy)ben(r buty)-, (meth
ylsulfonarilido)benzof uran;
2-(rb.buty1)-3-[4,-(3-{di(n-butyl)arrilne
propoxy)-3,5-di(tert-hutyOben (rnethOsii:tonamido)beriz.oftgan
oxalate;
2-(n-butyl)-3-[4-(3-fd(ri-buty)amind}propdxy)-3,5-dirnethylbenzoA-5.-
(ni hyisulfonamido)benzofuran hemioxWate;
3-14-(3-{dl(n-butyl)aminolpropoxy)benzoyll.-2-0-butyl)--5-
(teAylsulfonarnido)benzoluran hydrogen turnarate. the synThesk$a;
,,eteberizolurthebase adthtbn eat. :,,z:th an add cw waa a
baseh'r1(ki.) or scsivatevn the saki ketoberizobran deri:,atk,v bein:
WO 2011/107705 42 PCT/FR2011/050420  C.\   --/.(Ra)na 



'N     --  in which: (1)   01 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); 03
represents (i) an -1\11-1SO2Rc group or (ii) an --NFIRc group, where
Re represents (a) a inear or branched alkyl group, (b) a cycloalkyi
group or (c) an aryl group; 135 represents a halogen atom or an -ORb
group, where Rb represents a hydrogen atom, an alkyl, baloalkyl,
aryl, aryialkyl, 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; na is an index equal to 0, 1, 2, 3 or 4; 



the said process comprising a Nenitzeseu reaction between: an
enaminone intermediate Y-G2 of following formula (II):  (R) in 'Mach
the groups 01 and 05, the substituent Ra: and the :ndex na are as
defined above and in which the group 02 represents a group chosen
from:    ---NH-(C12)"b-NHY groups, the said enaminone (i) then b&ng
of form0a Y-NH(CH21",,,--NHY, where nb represents an integer born I
to 10 and where y has the formuha as  defined below:  = Y afi with
the groups 01 and GS, the substituent Ra and the index na as defined
above, and      -NRdRe groups, the said enaminone (k) 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 (HI): k4.$4 



0 (M) in which the ()rout) G4 is chosen fromsiNS32aikyl croups, (lit
szNSO2arvi croups and (Si) =NRc groups, whore Rc s chosen from
hydrogen, alkyl groups: aryl groups and haloalkyl groups, 5, Process
according to Claim 4, characterized in that: siGi represents a Sneor
or branched Coley; group; or  (11 represents a iinear or branched
CI-Cf.alkyl group or  Cl represents a methyl, ettrii: n-propyl,
isopropyl, ;I-butyl, sec-botyi or terbbutyl group; or  GI represents
an ri-butyl group;  and/or  03 represents , an -NHSO2Rc group or
,group, where Re represents a iinear or branched Ci-Caalkyi group; or
03 represents (i) an NHSO2Rc group or Op an NHRc group, where Re
represents a linear or branched el-a:alkyl group; or  03 represents
(i) an -NHS,02Rc group or (ii) an NHRc, group, where Re represents a
methyl, ethyl, n-propyi, isopropyi, n-butyl, sec-butyl or lort-butyi
wove; or  63 represents an -.NHSO2CH3 group; or  03 represents an
-NHS02aryi group; and/or 



05 represents an -ORb group with Rb chosen from lkyleneaminoalkvi
groups; or  05 represents an -ORb group with Rb represenfing a
3-.(diOtpropyi group; and/or  Ra represents a subsbtuent chosen from
a hydrogenhalogen atoms and alkyl groups: or  Ra represents hydrogen:
and/or  na is an index equal to 1, 2, 3 Or  na is an incex equai to 1
or 4. 6, Process according to either one of Claims 4 and 5:
characterized in that the group 02 of the said enaminone intermediate
Y-62 represents a group chosen from -NH-(C,HAt-NHY groups, where  nb
represents an integer from 1 to  nb is equal to 2 or 4. 7, Process
according to C'aim 6, characterized in that the group 62 is chosen
from   8. Process according to either one of Claims 4 and 5,
characterized in that the group 62 of the said enarninone
intermediate Y-62 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-buty or -C61-14-0CH3 group,        or (ii) 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 Gd of the said intermediate of formula (111)
represents an =NSO,alkyi group or an r-NSO2CH3 group  10. Process
according to any one of Claims 4 to 9, characterized in that the
ketobenzofuran derivative of forfnula (I) S dronedarone or its
hydroctride salt,  11. Process according to any one of Ciaims 4 to
10, characterized in that the said "Nenitzescif reaction between the
p-quinone intermediate (Ui) and the enaminone 'intermediate (ii)
takes piece in glade; aidedic acid and/or at ambient temperature
and/or with at least 0,5 mol of the said enaminone (li) per at ieast
I moi of p-quinone 11 Process according to any one of aaims 4 to 11,
characterized in that, on conclusion of the said process, a stage of
crystailization of the ketobenzoturan (i) obtained is carded out:
from an isopropanoilaqueous HU mixture, resulting in the production
of ketobenzoforan (;) in the form of a hydrochloride salt, or o from
ether or from a D;PEin-heptane miMure or from an NITBEIn-heptane
mixture, resuiting in the production of the said ketobenzoluran (;)
in the pure base form,  13, Process according to any one of Claims 4
to 12, characterized hi that: a first stage consists in forming a
ketoe,nol complex (IV), (IV') or (IVd) by reaction of a diketone (V),
(V') or (Vd), with G5, Ra, na, Cl and Rb as defined in either of
Claims 4 and 5: ORb        



Y:k).na  ,,   





with a Lewis acid, the lafter optionally being introduced into the
reaction medium in a form precompiexed with a solvent, and in then
forming the enaminone (11), (IV) or (lid) respectively:    0i,:(
C.nBu02        with 02., 01, Ra, Rb, na and 08 as defined in any one
of 0rns 4 to 8, by 1,4. nucieophilio addition to respectively the
cornplexed ketoeno: (V), (RI') or (i;lth of a nucieo)hilio amine
02-H, leliowed by an eiimination; or    k a first stage consists in
optionaliy bringing the said dikettine (V), (V') or ;Vd) and an
appropriate acid together beforehand in order to form the
corresponding ketoenei and :n reacting a nuoieooniiic amine 02-k1 by
1,4 nucleophiiic addition to the &ketone (V), (V') or (Vd) or, if
appropriate, the corresponding ketoenoi, whlle rOMOVing the water
formed, 14. Prock--tas according to Cia:m 1$, characterized in that
the Levos acid is chosen from BF, optionally in the form of a
EiF3:Fit20 comoiex, and titanium isideropoxide and the seld
appropriate ac:d for forming the said corresponding ketoeno: is
chosen from gam-  toueresuphono acd camphorsuphonc aci , su Mune acid
and hydrochloric acid,  5. Synthetic intermediate.s chosen from the
enarninones of formula (10, where 01, 02, 65, Re and na are as
defined in either one of Cairns 4 and 5 and 65 represents a haiogen
atom or an -ORb group, where Rb represents a hydrogen atom, a
haloalkyl, aryl, aryialkyl, heteroaryl, cyclealkyi or
he.terocycloalkyl group or an -alkyleneaminoalkyi group; 



and the diketenes of formula (V), where 31, 65, Ra and na are as
defined in either one of Cairns 4 and 5 and 05 represents a halogen
atom or an -ORb group, where Rh represents a haloalivis aryl,
aryiaikyl, heteroaryl cycloalkyl or heterocycloalkyl group or an
---alkyleneaminoalkyi group.  16, Enamincrie 01 K:rdi;1g 1,1 15,
wheret  61 represents an athvi group; or  61 represents a -04alkyl
group; or  01 represents an n-butyi group; andlor  65 represents an
---ORP croup wah Rb chosen from aryl, aikyersamroaikv and heteroaryl
groups, or  05 represents an --ORb group with Rb representing s flEy
or a ---00144 group..  17" Enem;none of formuia (U) according to
Ciailn 15, chosen from the compounds of formuia Y-NH-(CH0,-,b-NNIV
'J'Mh:  nb represennnq an .s,egnsr fro:y; 1 to 10, or  nb
representing an mager from I to 5, or  nb naeresenting 2, 3 or 4:
and  Y having the formula as defined below:  the groups 01 and 05,
the substituent Ra and the index na of which are as defined in either
one of Claims 4 and 5; or 



Y being chosen from:    18. Enaminone of formula (II) according to
Claim 15, chosen from the compounds ol following formulae (Ira),
(11'0, (11c) and (I'd):    19. Dikeione 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 halogen
atom or an ORb group, where Rb represents an arylalkyl, haloalkyl,
aryl, heteroaryl, cydoaiky or haferocycloalkyl group or an
Skyneamfrio&kyl group, with the exception of the -CH2CBH group. or
65 represents an ---ORb group with Rb chosen from -alkyleneaminoalkyl
groups, or  65 represents an1-12)3.--W2 group. 20, Diketone of
formula (V) according to Claim 15, characterized in that it is the
compound (Va) of bliowing formula: 



Ns) 


