PROCESS FOR SYNTHESIZING KETO-BENZOFURAN DERIVATIVES The present invention
relates to keto benzofuran derivatives of general formula (1) represented below, and also to a process
for synthesizi%&.p%ri é//i%?qyﬁling between a quinonei{nine and a keto eter-R 1t9/§é/61é%tic
intermediates thereot. (1) In the keto benzofuran derivatives of formula (1), 1 represents a linear
or branched alkyl (i), haloalkyl (ii), cycloalkyl (iii), substituted or unsubstituted aryl (iv), alkene (v) or
alkyne (vi) group, G3 represents (i) a group -NHSO2Re or (ii) a group -NHRe, in which Re
represents (a) a linear pPRUSESSHOIKBYNTHES I REC KHETDKBENDOP ORAN BBRDSATULEES0r
unsubstituted aryl group, G5 represents a halogen atom or a group -ORb in which Rb represents
a hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl group or
an -alkyleneaminoalkiigyroigsent inrentipphiriatesrden kel drenraivaeonterbieiyas brasneniel alkyl,

haloalkyl, alkowyrand IKkQ¥prkEhEIaURSONO EnanalBdas eyRbiedd brlsyhitiedizing thepRriigularly

d t derivyati f the keto b f (N1 L. )
s I B RS Io A OIS IRS919 & el EREf R oM IR REGRIS Under the

name dronedaheneofDronedarone, of formula (D) below: NRCH12)3CH312

In the keto benzofuran derivatives of formula (1),

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

G3 represents (i) a group —NHSO,Rc or (ii) a group —NHRc, in which 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 a group -ORb in which 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 and alkyl, haloalkyl,
alkoxy and alkoxyalkyl groups,

nais an index equal to 0, 1, 2, 3 or 4.

A particularly advantageous derivative of the keto benzofurans (l) is 2-n-
butyl-3-[4-(3-di-n-butylaminopropoxy)benzoyl]-5-methylsulfonamidobenzofuran,

known under the name dronedarone. Dronedarone, of formula (D) below:



(D) may be in the form of the free base or in salt form, in particular the hydrochloride salt of
2-n-buty1-344-(3-di-n-butylaminopropoxy)benzoy1]-5- methylsulfonamidobenzofuran.

Dronedarone We)v%&tﬂ%%ticu!arly useful as an gcgve prin.ciple in ing,i&%iﬂgﬁquy@gg&% arrhythmia.
At the present time, dronedarone in free base form is Synthesized according to the process described
in EP 0 471 609 B1 via the key intermediate bearing a benzofuran nucleus, 2-butyl-5-nitrobenzofuran.
In this synthetic process, the intermediate 2-butyl-5-nitrobenzofuran must be: a) functionalized in
position 3 in several steps involving, inter alia, a Friedel-Crafts r m%@;{gen a demethylation, and
ending with an O-alkylation b) transformed in positie: ording to scheme’1 below. The nitro group
borne in position 5 of 2-butyl-5-nitrobenzofue st ye converted into methanesulfonamide by a
reduction of -NO2 to -NH2 followeddby a sulfopylation. Scheme 1 alkylating reagent during the
mesylation) and of the envireratert (g ﬁ ion_of iron or aluminum salts during the Friedel-Crafts step
and the demethylation, and release of methyldalidg for the latter step). The Applicant thus sought
novel synthetic routes using benzofurans, preferahkly already functionalized in positions 2, 3 and 5 of
the benzofuran nucleus and advantageously already suitably functionalized in positions 2 and 5, in
order to perform the synthesis of molecules of formula (I) above, thus making it possible to overcome
the technical difficulties while at the same time optimally satisfying the cost, toxicity, safety and
environmentalfA¥RRRSES E‘Hﬁ‘sﬂ%‘i‘i‘ﬁsﬁm&t@ﬂ'thf?éqhd‘ugﬁfgﬁ%@ﬁmd?yﬁﬁ%% d9a#tic process.
The Applicantdfas now found a novel procegsnfousyu3tesizing keig benrstopoxdpévatyrsof formula
M, ir! particula gtﬁ9¥8{'f£’.§8%?§§|9@,€z%\(l5‘}£‘83‘2‘“9 dronedarone of f_ormul_a (D) above, c_omprisin_g a step
of Friedel-Crafts acylaton of a Fries rearrangement reaction starting with a common intermediate. This
process has the advaliengsappeirijeusie {0 shatmasicalal fivsafihorscde (@ctemRriiegRiendh
intermediate vigdhqidessiigrgathuananich are referred to hereinbelow as route A and route B,

affording a certain le)&?ltﬁé I;r)]r%légm%!rﬂgx I rlcl>lr%'darone in free base form is synthesized according

to the process described in EP 0 471 609 B1 via the key intermediate bearing a
benzofuran nucleus, 2-butyl-5-nitrobenzofuran. In this synthetic process, the
intermediate 2-butyl-5-nitrobenzofuran must be:

a) functionalized in position 3 in several steps involving, inter alia, a
Friedel-Crafts reaction and then a demethylation, and ending with
an O-alkylation

b) transformed in position 5, according to scheme 1 below. The nitro
group borne in position 5 of 2-butyl-5-nitrobenzofuran must be
converted into methanesulfonamide by a reduction of -NO, to -NH,

followed by a sulfonylation.



According to a first aspect, the invention is directed toward a process for synthesizing a keto
benzofuran derivative, in acid form (i), in base form (ii), in the form of an addition salt with an acid or a
base (iii), in h ff% iy),Qr in solvate form (v), adyantageously dro rochloride
salt thereof, sﬁ&ﬁ(@o [l%gz\c{))ﬁ?ran derivative being of f}érmula () below: %@?&%g %/glflorg?/{v ich alkyl
group and even more advantageously a C1-C4 alkyl group, for instance a methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl or tert-butyl group, (ii) a haloalkyl group, (Hi) a cycloalkyl group, (iv) a
substituted or unsubstituted aryl group, (v) an alkene group or (vi) an alkyne group, advantageously
G1 represents an alkyl group and even more advantageously G1 represents an n-butyl group; G3
represents (i) a group -NHSO2Re or (ii) a group -NHRe, in which Re represents (a) a linear or
branched alkyl group, advantageously a C1-C8 alkyl group and even more advantageously a C1-C4
alkyl group, for instance 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 a
group -NHSO02alkyl or a group -NHSO02aryl, and even more advantageously G3 represents a group
-NHSO2CH3i G5 represents a halogen atom or a group -ORDb in which Rb represents a hydrogen
atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or heterocycloalkyl group or an
-alkyleneaminoalkyl group, advantageously G5 represents a group -ORb with Rb chosen from
-alkyleneaminoalkyl groups, advantageously Rb rep%%géﬁl%-é 3-(di-n-butylamino)propyl group; Ra
represents a substituent chosen from a hydrogen atom, halogen ato haloalkyl, alkoxy and
alkoxyalkyl groups, advantageously Ra represents a substituent zhosen from a hy
IS xequal tg_O, 1, 2/ 3 ér4&aid-pracess comprising (i) a
i king place
defined above

The complexity of the technical implementation of this type of process proves

to be problematic and prejudicial in terms of yield, safety (use of hydrogen and of



from halogen atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and Re being
identical or different and being chosen, independently of each other, from a hydrogen atom, alkyl

groups and arwcg%qaﬂzsﬂ%ilkyl and aryl groups bei‘pg optionally sub;@ﬁg%eﬁﬁﬁt@&%}usly G2is
c

chosen from halogen atoms, and even more advantageously G2 is chosen from chlorine and bromine,
in the case where said intermediate (l) is engaged in a Friedel-Crafts reaction; or from the following
groups in which the phenyl is optionally substituted in the ortho and/or meta position, but never in the
para position, ayiinamigl restieat Raingith Raedyihionis e bn etk apevenindhie gasersvidaref sain
intermediate (Il) is engaged in a Fries, reaction. ccordin one emhodiment, the invention is
directed toward & 0RO R R B B RS B IR e form
of an addition ebmethyl balideitp(ithedatiansi@®ously dronedarone or the hydrochloride salt thereof, said
keto benzofuran derivative being of formula (I) below: (1)

The Applicant thus sought novel synthetic routes using benzofurans,
preferably already functionalized in positions 2, 3 and 5 of the benzofuran nucleus
and advantageously already suitably functionalized in positions 2 and 5, in order to
perform the synthesis of molecules of formula (I) above, thus making it possible to
overcome the technical difficulties while at the same time optimally satisfying the
cost, toxicity, safety and environmental friendliness constraints associated with the

industrialization of such a synthetic process.

The Applicant has now found a novel process for synthesizing keto
benzofuran derivatives of formula (I), in particular a novel process for synthesizing
dronedarone of formula (D) above, comprising a step of Friedel-Crafts acylation or a
Fries rearrangement reaction starting with a common intermediate. This process has
the advantage of being able to synthesize the final molecule (I) from a common
intermediate via two possible pathways which are referred to hereinbelow as route A

and route B, affording a certain level of industrial flexibility.

According to a first aspect, the invention is directed toward a process for
synthesizing a keto benzofuran derivative, in acid form (i), in base form (ii), in the
form of an addition salt with an acid or a base (iii), in hydrate form (iv) or in solvate
form (v), advantageously dronedarone or the hydrochloride salt thereof, said keto

benzofuran derivative being of formula (I) below:

(Ra)na

(i

in which

G1 represents (i) a linear or branched alkyl group, advantageously a C1-C8



in which G1 represents (i) a linear or branched alkyl group, advantageously a C1-C8 alkyl group
and even more advantageously a C1-C4 alkyl group, for instance a methyl, ethyl, n-propyl, isopropyl,

n-butyl, sec-b%%rotf-\zr}igﬁ)ﬁl:proup, (i) a haloalkyl greup, (Hi) a cycloagggﬁw1gya%§blgstituted or
, (v

unsubstituted aryl group an alkene group or (vi) an alkyne group, advantageously represents
an alkyl group and even more advantageously G1 represents an n-butyl group; G3 represents (i) a
group -NHSO2Re or (ii) a group -NHRe, in which Re represents (a) a linear or branched alkyl group,

e o B L o (o) &
ame y,e y N-=Pro SO_prO , N-DU Se_- yor_er-u |_'U acC 0 rUporca
o hetited o ETRICRA RRBYL, RaBibg, CRRORN L IEPUNCAIBD b T R
group -NHSOXZHBHPafit) @ eyclpaiylagieantdio cushbsiiutegresenssibsiidied A SOBHSl an G5

represents a halReRHAAPRN(&)HBR WkyREBriuy RiabaR deBIRREATS @ pHEdERES BrAEND) @%@ék)/',
haloalkyl, aryl, arylalkyl, heterqaryl, cycloalkyl or heteroc cloaltﬁ| | group or an -alkyleneaminoalky!
group, advantﬁﬂ 8&56/'&%? e@é?ﬁé%ua%éﬁ f%s%{ﬁ/ﬁbné @%W? a hydrogen atom and

-alkyleneaminoalkyl gdupsresivéstdlgearelypRNtdBRENtS dii3-4dgmptybiRo) propyichr&ap; Ra
represents a SUBRILURR! Gosi oo dialege alemsrang) alioanhaealid alkexsangplgryaly

groups, advantageously Ra represents a substituént chosen from halogen atoms and alkyl groups, no
is an index eqf3ft8\6"1More FPANLAE WYL B S LR PP RRicE IeStaReea Ry RN r&XeXlon, said
reaction taking\plags Isiesiingpw|jth-aatyh tesmbdigterat byl ay(biy G P 4 Ity sroalkic hy ibepgrops G1 and

G3 are as defipe nd_ in whi 0 is cho gen,at -OH group,
alkoxy and ary%]og%gr%%s%a%é m%%gnvla% R%R/ﬁléﬂé@belgﬁgﬁgg%g? gr %er%ﬁ%%%eir% chosen,
independently®?@achoiferalfgnea fyeidte MNEISH 2y 13 S ArBAey B§MaNRIeE A and aryl
groups being egiiesatys sHpilviatHedyentageously G2 is chosen from halogen atoms, and even more

advantageously G2 i&ghrgg?gsérrﬂglacﬂg QSSnaQt%nt%%P"é”Sr'oup —ORDb in which Rb represents a
hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or
heterocycloalkyl group or an -alkyleneaminoalkyl group, advantageously G5
represents a group —ORb with Rb chosen from -alkyleneaminoalkyl groups,
advantageously Rb represents a 3-(di-n-butylamino)propyl group;

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

nais an index equal to 0, 1, 2, 3 or 4,
said process comprising (i) a Friedel-Crafts acylation reaction or (ii) a Fries
rearrangement reaction, said reactions taking place starting with an intermediate of

formula (I1)

(1)
in which the groups G1 and G3 are as defined above and in which the group G2 is
chosen
» from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,

independently of each other, from a hydrogen atom, alkyl groups and aryl



These enantiomers, diastereoisomers and also mixtures thereof, including racemic mixtures, form part
of the invention. The compounds of formula (I) may exist in the form of bases or of

pharmaceutic%brz%gﬁ%{ﬂa?lﬁgddition salts with organig or mineral aCidﬁb(;SHﬁlﬂfﬁgﬁjféﬁ’&@BgS form part
of the invention. These salts may be prepared with pharmaceutically acceptable acids, but salts of
other acids that are of use, for example, for purifying or isolating the compounds of formula (1) also
form part of the invention. According to another aspect, the invention also relates to synthetic
intermediates such as gheupeMmpaiidndsiefformdlaarll), frdlipandding, iopiasalfprmsupstiuié® form of
pharmaceutically acceggaglr?t gde%iaiS ns %s iWit 8rs%ni or rrg‘iglke)ralnacigsmgor aex(?rréglenthnqosralts defined
above for formula (1), sai corﬁpoun sﬁ ('illﬁ and (I{arﬂavmggt%e 0 owing?ormu?a: in-Which G1
and G3 are as definedddyantagesy e FZofurhrseaamualanrmhane kieminawhich the group G2 is
chosen from halogemateaks WRae A Hedctant) iy exyuns ancrdyBdfanith Rd and
Re being identical or different and being chosen, independently of each other, from a hydrogen atom,
alkyl groups and aryl g?% ©said alkyl and aryl groups being optionally substituted, advantageously
G2 is chosen from halogen atoms, and even more advantageously G2 is chosen from chlorine and
bromine, or from_the fQ'\‘Pm&F&an grou;i)@_ yvhich_the p_henyl_is optionqlly substituted in the_ortho
and/or meta position, but never in the para position, with said radical Rol with Ra and no as defined

above for the keto benzofuran (I). According to anothey 43§e¢8 the invention also relates to
synthetic intermediates such as the compounds of_fogn 2 base form, or in the form of
pharmaceutically acceptable addition salts with orgaric o al acids, said compound (II) having the

following formula: (I1)
in which the phenyl is optionally substituted in the ortho and/or meta

position, but never in the para position, with said radical Ra, with Ra and
na as defined above,

in the case where said intermediate (ll) is engaged in a Fries reaction.

According to one embodiment, the invention is directed toward a process for
synthesizing a keto benzofuran derivative, in base form (i), or in the form of an
addition salt with an acid (ii), advantageously dronedarone or the hydrochloride salt

thereof, said keto benzofuran derivative being of formula (I) below:

(Ra)na

(i

in which

G1 represents (i) a linear or branched alkyl group, advantageously a C1-C8
alkyl group and even more advantageously a C1-C4 alkyl group, for instance a
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl group, (ii) a haloalkyl
group, (iii) a cycloalkyl group, (iv) a substituted or unsubstituted aryl group, (v) an
alkene group or (vi) an alkyne group, advantageously G1 represents an alkyl group
and even more advantageously G1 represents an n-butyl group;

G3 represents (i) a group —NHSO,Rc or (ii) a group —NHRc, in which Rc



in which G1 is as defined for the keto benzofuran of formula (I) above; G2 is chosen from halogen
atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and Re being identical or
different and tW ndependently of each other, from a hydrog I s and aryl
groups, said a k;qgéﬁh&?éﬁr%?ﬂg?gjps being optionally subi:tituted; G3 repre%ae:ﬂ{g%@ g&oﬁ&ﬁHSOZRe
or (ii) a group -NHRe, in which Re represents (a) a linear or branched alkyl group or (b) a cycloalkyl
group. According to another aspect, the invention also relates to synthetic intermediates such as
the compoundgpictasni{a)(¥ lihedn drasardensy alkin greuiraaeimhgsnirceaiTalsankariakle addition
salts with organic qr mineral acjds. said compound-(VIll) having the following formula: in which G1 is
e defined for 1 BURD BEoToRc i SR Ry e AN I PCE BT e o

group, alkoxy BriiioR}l dgPPBVinS-RHtY L NRUReYMithtertiny Be iy rievelealkyt dittepeait(ehd being
chosen, indepgndgpittabgash Athsiib&inmea hydiogenatonualkdouy ang asdaserrs, said alkyl

and aryl groups bein tionally substituted; epresents (i) a group -NHSO2Re or (ji roup
e, i whiBFPHE: T BPRGERS 2 o1 HE Py NESTGHER o] Gl MBS e AT &)
substituted aryegresgts a gracpoidit®QeCehother aspect, the invention also relates to synthetic
intermediates such aégh%mgy%dﬁaqgégw%(lé)ai@}agﬁe_@ﬁg,igrmigp,eﬁgrpé&gggﬁg@ceutically

acceptable addition salts with organic or mineral acids, Said compound (IX) having the following
(m((jlrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or

formula: OH (I
heterocycloalkyl group or an -alkyleneaminoalkyl group, advantageously G5
represents a group —-ORb with Rb chosen from a hydrogen atom
and -alkyleneaminoalkyl groups, advantageously Rb represents a 3-(di-n-
butylamino)propyl group;

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

nais an index equal to 0, 1, 2, 3 or 4,
said process comprising a Friedel-Crafts acylation reaction, said reaction taking

place starting with an intermediate of formula (II)

G,
O
G,
N
G,
@

(1)
in which the groups G1 and G3 are as defined above and in which the group G2 is
chosen
» from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,
independently of each other, from a hydrogen atom, alkyl groups and aryl
groups, said alkyl and aryl groups being optionally substituted,
advantageously G2 is chosen from halogen atoms, and even more

advantageously G2 is chosen from chlorine and bromine.

The compounds of formula (I) can comprise one or more asymmetric carbon

atoms. They can therefore exist in the form of enantiomers or diastereoisomers.



in which G1 and G3 are as defined for the keto benzofuran of formula (I) above and in which the group
G2 is chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and

Re being identjcal ' and being chosen, independently of each gen atom,
ek ini ; PG

alkyl groups and aryl groups, said alkyl and aryl groups being optionally aceutically
acceptable addition salts with organic or mineral acids, said compound having the following formula:
HO (12) in which G1, Rol Rb, Re and na are as defined for the above keto benzofuran (1), with

the exclusion Thte eompimerd\-dRéetebBdhdrydindyhienzoxhhes znéisan-mcylineiharesitfonamide.

According to one t%pébofdirmepnat tQPtri]nViﬁ\r)gr?tri]oﬁlso relates to synthetic intermediates such as the
compounds of TOrmuld ((ﬁ? In base ?orm, or In the form of pharmaceutically acceptable addition salts

with organic or minerdhackfmeeidddrapdamauving my feidsvity toemfdemHe bases or of
pharmaceutically acceptable addition salts with organic or mineral acids. Such

addition salts form part of the invention. These salts may be prepared with
pharmaceutically acceptable acids, but salts of other acids that are of use, for
example, for purifying or isolating the compounds of formula (1) also form part of the

invention.

According to another aspect, the invention also relates to synthetic
intermediates such as the compounds of formulae (Il), (VIII) and (IX), in base form,
or in the form of pharmaceutically acceptable addition salts with organic or mineral
acids, for example the salts defined above for formula (1), said compounds (I1), (VIII)

and (I1X) having the following formula:

GS
G
N g o G,__O
G
3 \ G2 G3
G, OH G
O e G1 'e) OH 1
(1) (VIIN) (IX)

in which G1 and G3 are as defined for the keto benzofuran of formula (l) above and
in which the group G2 is chosen

» from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,
independently of each other, from a hydrogen atom, alkyl groups and aryl groups,
said alkyl and aryl groups being optionally substituted, advantageously G2 is chosen
from halogen atoms, and even more advantageously G2 is chosen from chlorine
and bromine,
or

= from the following groups

Ra)na



(12) in which G1 represents a haloalkyl, cycloalkyl, substituted or unsubstituted aryl, alkene or
alkyne group, Rol Rb, Re and na are as defined for the keto benzofuran (I) above. the text, the
following will %6%‘91"27%'7' the numbering of the pasitions of the ben;&tw[gﬁjaqﬁl/%%éﬁ@erformed
in the following manner: a halogen atom: a fluorine, chlorine, bromine or iodine atom; an alkyl group:
a saturated, linear or branched aliphatic group, which may comprise 1, 2, 3, 4 or 5 carbon atoms
(abbreviated as -(C1-05)alkyl). Examples that may be mentioned include (i) as -Clalkyl group, the
methyl group, (i) as -GRalktyicgrene, ghergthyd aispal(lyisabstitidatkyhoeeibrihe araepyigtaup and the
isopropy! group, (iv) as -C4alkyl graup, the n-butyl group, the,isobutyl grou the tert-butyl group,
vy sl P R oK, S e R AR 8 SRS roup s
defined abovedsfibstiabsuanionthe Xe® Bepzsfirawviien atoms, as defined previously. Examples that will
be mentioned are the -halo(C1-05)alkyl groups, with (C1-05)alkyl as defined above, for instance the
trifluoromethyl group (abbreviated -CF3) and the - CH2-CF3 group; an alkylene group: a saturated,
linear or branched, div&i@ "é?kjogrﬁ'&?} & B pFQ%ioﬂgﬁ)?[\'ﬁHicﬂl?ﬂa)yeﬁ%ﬁ% ri@e T}P@t,hﬁ?i or5
carbon atoms i(déimediatesl s(CH @b )adkgtemes)imts- (€ F2yiuts 61). iBeasplesthat mdlyebiomerftioned
include methy s atGHANY SIUBIRIOaGHEC A AP ORATES GHRstal-33eEH2ar

-C(CH3)2-) radicals; an alkoxv wow: a radical -0-alkyl in which the alkyl group is as defined
previously. ExSPAEURAANHRaY e hsfioningiitmbl groups -0-(C1-05)alkyl or -(C1-05)alkoxy, and in
particular (i) as group -0-Clalkyl, the group -Omethyl, (ii) as group -0-C2alkyl, the group -Oethyl, (iii) as
group -0-C3alkyl, the group -Opropyl and the group -Oisopkopyl, (iv) as group -0-C4alkyl, the group
-Obutyl, the group -Oisobutyl and the group -Otert-butyl, (%2 roup -0- C5alkyl, the group -Opentyl,
the group -Oisopentyl and the group -Oneop%ntyl; O

in which

G1 is as defined for the keto benzofuran of formula (I) above;

G2 is chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,
independently of each other, from a hydrogen atom, alkyl groups and aryl groups,
said alkyl and aryl groups being optionally substituted;

G3 represents (i) a group —NHSO,Rc or (ii) a group —NHRc, in which Rc represents

(a) a linear or branched alkyl group or (b) a cycloalkyl group.

According to another aspect, the invention also relates to synthetic
intermediates such as the compounds of formula (VIII), in base form, or in the form
of pharmaceutically acceptable addition salts with organic or mineral acids, said

compound (VIII) having the following formula:



an arvloxv wow: a radical -O-aryl in which the aryl group is as defined below; an aryl group: a cyclic
aromatic group comprising 6, 7, 8, 9 or 10 carbon atoms. Examples of aryl groups that may be
mentioned inowg)ezw%%q%gr.oup (abbreviated Ph), e naphthyl gfq%ﬁﬁﬁ%ﬁ'ﬂ%é@éwp (with
the alkyl radical, as detined previously, in the ortho, meta or para position on the aromatic nucleus).
-C6H4-alkyl groups that may be mentioned include -C6H4-CH3 groups with CHS3 in the ortho, meta or
para position; an arylalkyl group: an aryl group, as defined above, substituted with at least one alkyl
group, as defined above. Advantageously, they arg-alkylaryl radicals. An example that may be
mentioned is the benzyl radical, i.e. the radical -CHZ2-Ph; an alkoxyalkyl group: a radical of formula
-alkylene-O-alkyl, in which the alkyl and alkyleng ps, cogprising the same carbon number or not
comprising the same carbon number, are as de revioysly. Examples that may be mentioned
include the groups -(C1 -05)alkylene-0-(C1 -05)aik ' $-@5)alkyleneand -(C1-05)alkyl as
defined above; an alkoxvarvl wow: a radical of formula -alkylene?O-aryl, in which the aryl and alkylene
groups, comprising the same carbon number or n&domgrising the same carbon number, are as
defined previously. Examples that may be mentioned fAclud€ thegroups-(Cl -05)alkylene-0-(C1
-05)alkyl,with-(C1-05)alkylene- and -(C1-05)alkyl as defingzq gbove; a heteroaryl group: a cyclic
aromatic group comprising 2, 3, 4 or 5 carbon atoms and comprising 1, 2 or 3 heteroatoms, which may
be chosen ind@d@'ﬁ'&@ntly of each other, so as to be identical or different, when there are 2 of them, or
independently®f eoadhdafvesd sor dscteie hdanttaboodibarem, (Waebvdere are 3 of them, from a
nitrogen atom OX t f entjion may b e_of pyridyl, furanyl and
pyrrolyl group?a'%y%ﬁgéh@ﬁm%%g @%I%@%ﬁ éiﬁgu?@vhﬁh ’a%ll[g%argp??]sde é%llg)%/ lgﬁ% Carbon
atoms, also ateviiReReCaib 6y chidlkiie ERaihEetisamely Bferrmtianddigiridehesempropyl,
cyclobutyl, cyGirreahdans eydabeatherowps AtjRieRsYseakdikgndgptisnaihy Rigosdpelic alkyl
group comprisinf%51k6 or écarpon atoms and com Irisi?\‘% if ? or 3 heteroatoms, which may be chosen,
independentlys'c'ﬁ3 eAH St SRS 88'?&%('% or GiffeTent-When there are 2 of them, or
independently@? esrhssthisr(ise aoup bélideOtisala(diffegemty wieiRth érevaiehRof erneseintan a
nitrogen atom, An,opygenAigahansksaRyiigraiemo Merlop gy feupe SsPscil AL PRSI idY!
piperazinyl, pyrrolidinyl, hexamethyleneimino, morpholinyl and 1,1-dioxydotetrahydrothienyl groups;
an alkyleneanfif#lkyl group: a group of formula -alkylene-N(alky1)2, in which the alkylene and alkyl
groups, comprising the same carbon number or not comprising the same carbon number, are as

defined previously. T}Q&M& k%gr%@%ﬁaysggg&prlﬁ? airq)jgﬁfifliﬂt %‘T’s@ofb%‘fé‘éb‘ﬁ fr tﬁ&@ other.

Examples that may be mentionedinclu egroups-(Cl -05)alkylene-NUC1 -05)alky112, with
-(C1-05)alkyleteracdiaied osihng nes@atrtréb el Ermdipiiag BdeaTe, fﬁf@ht%h"rf&fﬁﬁﬂﬁ’&de of the
-(CH2)3NRCEhyadaliosnyipacceptable addition salts with organic or mineral acids, said

compound (I1X) having the following formula:

G, O

G,
O OH
(IX)
in which G1 and G3 are as defined for the keto benzofuran of formula (I) above and
in which the group G2 is chosen from halogen atoms, the -OH group, alkoxy and
aryloxy groups and -NRdRe with Rd and Re being identical or different and being
chosen, independently of each other, from a hydrogen atom, alkyl groups and aryl

groups, said alkyl and aryl groups being optionally substituted.

According to another aspect, the invention also relates to synthetic

intermediates such as the compounds of formula (12), in base form, or in the form of



an alkene aro= a group of formula -CnH2n in which n is a natural integer greater than or equal to 2,
which may be linear or branched and which is characterized by the presence of at least one covalent
double bqnd b\%%qép{g f7§s carbon atoms: mention1may be made OE@?/EM?QR)% Hp and the
1,3-butadiene group; an alkvne aro= a group of formula CnH2n_2 in which n is a natural integer
greater than or equal to 2, which may 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 acetylenghgrmizcatitdiytyns goeiteonadiiaretBylacoiie e @int Por leavaGI0 itk hesginbelow
means a grougovr\ﬁhichn%a}qal\:}% e%seily ﬁ!)%\rqeq Jrrr%maa molecule by breaking a heterolytic bond, with loss
of an electron pan}?%ls group can thad bhe easﬁil replaced with another group in a substitution
reaction, for example. Such leaving groups are, for example, halogens or an activated hydroxyl group,
such as a mesyl, tosyl, triflate, acgtyl, etc. Examples of leaving groups and also the references for
preparing them are given in Advancgs.in O(Q%%Chemistry, J. March, 3rd Edition, Wiley Interscience,
pp. 310-316. According to one iment, a subject of the invention is in particular a process for
synthesizing a compound of formula r which G3 is -NH-502-Rc, G5 is ORDb, this compound is
referred to as the keto sulfonamidobenzofuran derivative of formula (14) represented below, RbO

(14) in which  G1 reftesgh
group and even mor adﬁg/nta €ou
isopropyl, n-butyl, sec-%utytDor art-bl

(12)
in which
G1, Ra, Rb, Rc and na are as defined for the above keto benzofuran (1), with
the exclusion of the compound N-[2-butyl-3-(4-hydroxybenzoyl)benzofuran-5-

ylJmethanesulfonamide.

According to one embodiment, the invention also relates to synthetic
intermediates such as the compounds of formula (12), in base form, or in the form of
pharmaceutically acceptable addition salts with organic or mineral acids, said

compound having the following formula:

HO
o
H (0]
O\\S N
RC/ \\O O \ G1
(0]
(12)
in which

G1 represents a haloalkyl, cycloalkyl, substituted or unsubstituted aryl,
alkene or alkyne group,

Ra, Rb, Rc and na are as defined for the keto benzofuran (1) above.

In the context of the present invention, and unless otherwise mentioned in



group, (Hi) a cycloalkyl group, (iv) a substituted or unsubstituted aryl group, (v) an alkene group or (vi)
an alkyne group, advantageously, G1 represents an alkyl group and even more advantageously G1
represents a rwgyb% /qg%qlzégroup; and/or Ra rq%resents a substj F—'ﬁ%?ﬁfb%ﬁﬁ hydrogen
atom, halogen atoms and alkyl, haloalkyl, alkoxy and alkoxyalkyl groups, advantageously Ra
represents a substituent chosen from a hydrogen atom, halogen atoms and alkyl groups, and even
more advantageously Ra represents a hydrogen atom, and/or no is equal to O, 1, 2, 3 or 4, and
advantageousiyges emlitvihglwill Be and&vstood: Rb represents a hydrogen atom, an alkyl,

haloallyl anv. Spdaheieioanexdlenlod o ieleranuenalyl ioup oLt alilep saminoals)
group, advanta - , and even more advantageously

Rb representsfell@w@grmeatgsamino)propyl group; and/or Rc represents (a) a linear or branched
alkyl group, advantageously a C1-C8 alkyl group and evgn more advantageously a C1-C4 alkyl group,
for instance a methyl, ethyl, n-propyl, isopropyk A<Bu ,ec-butyl or tert-butyl group, (b) a cycloalkyl
group or (c) a substituted or unsubstituted aryl ¢ adyantageously Rc represents an alkyl group or
an aryl group, and even more advantageouslyehc épreSents a -CH3 group; said process
comprising (i) a Friedel-Crafts acylation reaction or (ii) a Fries rearrangement reaction, said reactions
taking place startiafalggethetautferimenidebemeofedmantemenedigiosétormula (1ll), i.e. a compound of
formula (1) for. whigh G reprasentsNi=RA2-Rrear () inanbic GhandRealR as Arfinhabove and

the group G2 is chosen _
comprise 1, 2, 3, 4 or 5 carbon atoms (abbreviated as -(C1-C5)alkyl). Examples that

may be mentioned include (i) as -Clalkyl group, the methyl group, (ii) as -C2alkyl
group, the ethyl group, (iii) as -C3alkyl group, the n-propyl group and the isopropyl
group, (iv) as -C4alkyl group, the n-butyl group, the isobutyl group and the tert-butyl
group, (v) as -Cbhalkyl group, the n-pentyl group and the isopentyl group;

- ahaloalkyl group: an alkyl group as defined above substituted with 1, 2, 3, 4 or 5

halogen atoms, as defined previously. Examples that will be mentioned are
the -halo(C1-C5)alkyl groups, with (C1-C5)alkyl as defined above, for instance the
trifluoromethyl group (abbreviated -CF3) and the - CH,-CF3 group;

- an _alkylene group: a saturated, linear or branched, divalent alkyl group as

defined previously, which may comprise 1, 2, 3, 4 or 5 carbon atoms (abbreviated
-(C1-Ch)alkylene-) or —(CH3)s 1o 5 — Examples that may be mentioned include
methylene (or —CH,-), ethylene (or —CH,-CH,-) and propylene (-CH,-CH,-CH»-
or -C(CHa),-) radicals;

- an alkoxy group: a radical -O-alkyl in which the alkyl group is as defined

previously. Examples that may be mentioned include groups -O-(C1-C5)alkyl
or -(C1-C5)alkoxy, and in particular (i) as group —O-Clalkyl, the group -Omethyl, (ii)
as group -0O-C2alkyl, the group -Oethyl, (iii) as group -0O-C3alkyl, the
group -Opropyl and the group -Oisopropyl, (iv) as group —O-Cdalkyl, the
group -Obutyl, the group —Oisobutyl and the group -Otert-butyl, (v) as group —O-
Cb5alkyl, the group -Opentyl, the group —Oisopentyl and the group -Oneopentyl;

- an aryloxy group: a radical -O-aryl in which the aryl group is as defined below;

- an aryl group: a cyclic aromatic group comprising 6, 7, 8, 9 or 10 carbon atoms.
Examples of aryl groups that may be mentioned include the phenyl group
(abbreviated Ph), the naphthyl group, a -C¢Hs-alkyl group (with the alkyl radical, as
defined previously, in the ortho, meta or para position on the aromatic

nucleus). -CgHy-alkyl groups that may be mentioned include -C¢H;-CH3 groups with



from halogen atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and Re being
identical or different and being chosen, independently of each other, from a hydrogen atom, alkyl
groups and arwcg%qaﬂzsﬂ%ilkyl and aryl groups bei&g optionally sub;@ﬁg%eﬁﬁﬁt@&%}usly G2is
chosen from halogen atoms, and even more advantageously G2 is chosen from chlorine and bromine,
in the case where said intermediate (l) is engaged in a Friedel-Crafts reaction; or from the following
groups in which the phenyl is optionally substituted in the ortho and/or meta position, but never in the
para position, g#hisake @eheahiRadl vhthaRapasitidin as defined above, in the case where said
niermediate (1) SSIRAGRG TSR 1FACHRL, o ATFRRFINAIR 0B STROCIME AsUbjEg! of the
invention is in pa ors nt?nes@ing a compound oftormula (1) for Whic IS
-NH-S02-Rc, @Yk @iy, tieis definsdupbaserefstvantagertsis Khgy stiorrikyidobaiagitaiian’derivative of

formula (14) r@@ﬁﬁ@t%mw\beﬂhgntioned is the benzyl radical, i.e. the radical —CH,-Ph;

- an alkoxyalkyl group: a radical of formula -alkylene-O-alkyl, in which the alkyl

and alkylene groups, comprising the same carbon number or not comprising the
same carbon number, are as defined previously. Examples that may be mentioned
include the groups —(C1-C5)alkylene-O-(C1-C5)alkyl, with -(C1-C5)alkylene-
and -(C1-C5)alkyl as defined above;

- an alkoxyaryl group: a radical of formula -alkylene-O-aryl, in which the aryl and

alkylene groups, comprising the same carbon number or not comprising the same
carbon number, are as defined previously. Examples that may be mentioned include
the groups —(C1-C5)alkylene-O-(C1-C5)alkyl, with -(C1-C5)alkylene-
and -(C1-C5)alkyl as defined above;

- a heteroaryl group: a cyclic aromatic group comprising 2, 3, 4 or 5 carbon atoms

and comprising 1, 2 or 3 heteroatoms, which may be chosen independently of each
other, so as to be identical or different, when there are 2 of them, or independently
of each other, so as to be identical or different, when there are 3 of them, from a
nitrogen atom, an oxygen atom and a sulfur atom. Mention may be made of pyridyl,
furanyl and pyrrolyl groups;

- acycloalkyl group: a cyclic alkyl group, which may comprise 3, 4, 5, or 6 carbon

atoms, also abbreviated -(C3-C6)cycloalkyl. Examples that may be mentioned
include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl groups;

- a heterocycloalkyl: an optionally bridged cyclic alkyl group comprising 5, 6 or 7

carbon atoms and comprising 1, 2 or 3 heteroatoms, which may be chosen,
independently of each other, so as to be identical or different, when there are 2 of
them, or independently of each other, so as to be identical or different, when there
are 3 of them, from a nitrogen atom, an oxygen atom and a sulfur atom. Mention
may be made especially of piperidyl, piperazinyl, pyrrolidinyl, hexamethyleneimino,
morpholinyl and 1,1-dioxydotetrahydrothienyl groups;

- an alkyleneaminoalkyl group: a group of formula -alkylene-N(alkyl),, in which the

alkylene and alkyl groups, comprising the same carbon number or not comprising
the same carbon number, are as defined previously. The two alkyl groups may
comprise a different carbon number from each other. Examples that may be
mentioned include the groups —(C1-Cbh)alkylene-N[(C1-C5)alkyl],,



(14) in which G1 represents (i) a linear or branched alkyl group, advantageously a C1-C8 alky!l
group and even more advantageously a C1-C4 alkyl group, for instance a methyl, ethyl, n-propyl,
isopropyl, n-b% 58?2%)’(5 oK tert-butyl group, (ii) a hqlgalkyl group, (Hi éﬁ)éﬁ@&#@/ §6%Hg’ (iv) a
substituted or unsubstituted aryl group, (v) an alkene group or (vi) an alkyne group, advantageously
G1 represents an alkyl group and even more advantageously G1 represents a methyl or n-butyl group;
and/or Ra represents a substituent chosen from a hydrogen atom, halogen atoms and alkyl,
haloalkyl, alkoxjtrandGikoz)akgdtoupnsd aduantEgrisiyRalsapeesensva.sustinegeebasen from

halogen atoms and alkyl groups, and gver t usly Ra represents a hydrogen atom,
and/or no is emjeé]qgndxi?%?ﬁgrd ,Ogrfl% ag\d%? ag 01|]a|§ f/%%geré/ﬂ%l to 0, 1 or 4, and/or Rb

represents a hydraalkenararoun AkgiowaRidinuta yGdhd dkyhiekfeid anateiivéseer areater
helLerlocycloa_lllmlal?(r@lueqaraarb-e!kyiﬁaeﬂrmmélgwéatr@#rbré\qi?@a{)mwmyh?b é@&@@%&géﬁﬁy noyprony
-alkyleneaminga roups,.and even more advantageous represents a 3-(di-n-butylamino)propy
oroup: andor 1° PESTaR L AN eS8, ST AT O HAR SR G EOa PR B alky
group and eveneaniive adydretagmirishiie €yihalgydgreong,tfer Tristanadienmetbyp; ethyl, n-propyl,
isopropyl, n-butyl gegpiyl &fot?d.t-%ybgﬁoap’rén%a&&@APen'!gylhgwmemrn(@, 2 SHRSHIVIRELGEr

unsubstituted aryl group, advantageouslé Re r_%{:esents an alkyl group or an aryl group, and even
more advantagEGiely RS 0 -AHwjSuaY bealhprb s Lg% Mhikdeltrafts
acylation reactbarastédzeholiand pkéngmiace stastisigonitledha antlfaperpisrabestnafenawonde mpediate of

formula (1), 1.6, 3 GOMBRL TR IBHHIR LR IRESKUS L PRSPEREIS N - PBAERR group or a

dimethylacetylene group.

- leaving group, hereinbelow means a group which can be easily cleaved from a
molecule by breaking a heterolytic bond, with loss of an electron pair. This group
can thus be easily replaced with another group in a substitution reaction, for
example. Such leaving groups are, for example, halogens or an activated hydroxyl
group, such as a mesyl, tosyl, triflate, acetyl, etc. Examples of leaving groups and
also the references for preparing them are given in Advances in Organic Chemistry,
J. March, 3rd Edition, Wiley Interscience, pp. 310-316.

According to one embodiment, a subject of the invention is in particular a
process for synthesizing a compound of formula (I) for which G3 is -NH-SO2-Rc,
G5 is ORD, this compound is referred to as the keto sulfonamidobenzofuran

derivative of formula (14) represented below,

RbO
(Ra)na
H O
_N
Rc—S0, A\
o
(14)

in which
G1 represents (i) a linear or branched alkyl group, advantageously a C1-C8
alkyl group and even more advantageously a C1-C4 alkyl group, for instance a

methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl group, (ii) a haloalkyl



Rc-S62 (Il) in which G1 and Re are as defined above and the group G2 is chosen from halogen
atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and Re being identical or

different and hegj ndependently of each other, from a hydrog I s and aryl
st : e

groups, said groups being optionally substituted, advantageous Is chosen from
halogen atoms, and even more advantageously G2 is chosen from chlorine and bromine,
According to one embodiment, the group G2 in the intermediate of formula (II) or (lll) is chosen from

-OH, optionallgsubstiiitedcyaphrgy grebioring anshistaoiéseor unshbsadsyde/one@nbodament, said
keto suIfonamiaqligé)neenz%furacpr gx/efgﬁti\fl? Rf fororﬂulaa V4htcorétoabinﬁ a({fg(iece}(las%% t\é"hir?h @f pﬁgrogen atom,
an no which is equal% Hl,oa radical REWhidh i€ame sz r pﬁé(hy groap, & ladical G1 Which is an
n-butyl group and/@ven mareARNANAgdenUs A GIOBRBR[S A 2ZysthyL e8P RyyLIgrovR
-(CH2)3N1-1[(CH2)3gnkyd3]22C1- group.  According to one embodiment, said keto

If idob f derivati ff la (14)is d d ff la (D) jn free b It
form, acvantageousi T APFGENb AL T NAT DA B o SR AL ARG 6 BB vertion,

as rgpresente_dn'd_8&4}(&3“‘1@;@tke_loWK@qnaiEtsathayaMI@tbopmmwnagbatmneﬁalitepjeﬁeats/a (V)toa
p-quinone deriyaiyg 04D IMANBICTHGA is g{)@@%eyﬁrgmrﬁ) ERAH ELEHO i) gieips =O2aryl and

(i) groups =NRc in which Re is chosen ffom hydrogen, alkyl or aryl groups and haloalkyl groups,
advantageous®) SREMPG RIS Ra5En R gREE Sbﬂ%ﬁ”ﬁéﬁ‘more advantageously the group

G4 represents a grouprdBO2CH3.  Oxidizing agents for this oxidation reaction in accordance with
the_ invention that mar)(%% %%gp&ngdﬂinﬁlgqﬁ: 4,389(5%\/%%%@5&&% giglg&%ﬂg,o(,rngrgw, Na2Cr204,
activated manganese dioxide, (Mn02)
and/or
Rb represents a hydrogen atom, an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl,
cycloalkyl or heterocycloalkyl group or an -alkyleneaminoalkyl group,
advantageously Rb is chosen from -alkyleneaminoalkyl groups, and even more
advantageously Rb represents a 3-(di-n-butylamino)propyl group;
and/or
Rc represents (a) a linear or branched alkyl group, advantageously a C1-C8
alkyl group and even more advantageously a C1-C4 alkyl group, for instance 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 Rc
represents an alkyl group or an aryl group, and even more advantageously Rc
represents a -CHj; group;
said process comprising (i) a Friedel-Crafts acylation reaction or (ii) a Fries
rearrangement reaction, said reactions taking place starting with the
sulfonamidobenzofuran intermediate of formula (lll), i.e. a compound of formula (II)
for which G3 represents -NH-SO,-Rc,

G2
H o)
N
Rc—SO, A\
G1
0

()

in which G1 and Rc are as defined above and the group G2 is chosen
» from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,

independently of each other, from a hydrogen atom, alkyl groups and aryl



iodylbenzene (C61-15102)2 iodosylbenzene (C61-1510), and lead tetraacetate, (Pb(0Ac)4),
chromate-based reagents, such as Collins' reagents, Jones' reagent, AgZO peroxides such as dicumyl

peroxide, cumgns ?f %1 de etc.; DMSO, DDQ ((11 hIorodicyanoq ﬁ:ﬁ?bqgg%ﬁgch as

chloroperbenzmc aci er perben20|c acids; hypervalent iodine reagents etc.),
hydrogen peroxide, oxygen (air), bleach, supported oxidizing agents, electrolytic processes, in, for
example, solvents such as glacial acetic acid, ethyl acetate, acetone, acetonitrile,pyridine, chlorinated

solvents such as chlorgbsipgene gid diahgroarethaieg, agecmgg'c selvgntssicciaias hamstngednear or

cyclic alkanes, water, DM/arC& %ML’JA"ID aéléi carnggllc h as ace tlcsacg% d Examples that may
thus be mentioned inclide: an oXi thon reaction nth sodium o%ahromaTe monohyderate IR 20% sulfuric

acid for about 1 hour ag¢yantraanpeva s ehosendivaatbrieaaierbipmingout 0.333 equivalent of

potassium dichromate |ﬁnﬁ1é‘tl%‘éblvﬁ?§é9§blida|ﬁ@¥§1@5ﬂﬂgl{'ﬂ§ &Ciéwg%é@ﬁﬁoéi"Pﬁéﬁié{libﬁé?t@vabnt of
phenolic derivative, an OX|dat|on reaction with an acetic acid solution containing about 0.5 equivalent

of potassium dlchroma'i% ﬁ ?'hpprommately 1 equivalent of phenolic derivative, an oxidation reaction
performed witlerheating with 1 to 4 equivalents, for example about 1 or 4 equivalents of activated Mn02

(relative to the aminopheRg), Wﬂﬁ%mﬂa ngwu{.)gne, or

Ra)na
—O0
in which the phenyl is optionally substituted in the ortho and/or meta
position, but never in the para position, with said radical Ra, with Ra and

na as defined above,

in the case where said intermediate (ll) is engaged in a Fries reaction.

According to one embodiment, a subject of the invention is in particular a

process for synthesizing a compound of formula (I) for which G3 is -NH-SO2-Rc,

G5 is ORD, this compound is referred to as the keto sulfonamidobenzofuran
derivative of formula (14) represented below,
RbO

(Ra)na

H o)
N
Rc—SO0, A\
G1
0
(14)

in which
G1 represents (i) a linear or branched alkyl group, advantageously a C1-C8
alkyl group and even more advantageously a C1-C4 alkyl group, for instance a
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl group, (ii) a haloalkyl
group, (iii) a cycloalkyl group, (iv) a substituted or unsubstituted aryl group, (v) an
alkene group or (vi) an alkyne group, advantageously G1 represents an alkyl group
and even more advantageously G1 represents a methyl or n-butyl group;

and/or



an oxidation reaction, which is performed over a few tens of minutes, with a large excess of Mn02
(about 7 equivalents and more) in dichloromethane or acetonitrile at room temperature, an oxidation
reaction with i%IES%ﬁdQ?{@HSIOZ), the reactivity oH/vhich is increasseﬁ%.ﬁa{@lﬁjgdﬁgg a Lewis
acid (for example: vanadyl acetylacetonate) in refluxing benzene or toluene for about 4 hours.
lodylbenzene is not commercially available, and needs to be synthesized beforehand from
iodobenzene. Several synthetic processes are described mainly using sodium hypochlorite in acetic
acid. an oxidation rerati@pieséitspresantruehalposeh Frenuyalpdisgehiatnsyihgogena(§1510) in
methanol over_ a malecular sieve (4A) for about 1 r of stirring at about 0C._ _Sodium and potassium
dichromates a0 L h g oalR A P TSR R AR A B T R A e

The oxidation $ebgtivanhaghgsgeafsom bealpganostedyaateyciky iguhipsnean@itiev@noMiiecetic acid.
From the starta§i8@aetbossRePrBpietemdt Hyg-oxddaremagent. In addition, the low toxicity of Mn02,
compared with that of Ph(0OAc)4, is reduced. Advantageously, the oxidation reaction of the phenolic
derivative (V) to the pﬂ'& ne derivative (VI) is performed with K2Cr207 or Mn02 as oxidizing agent in
acetic acid. Next, aztupling tedctlod,df sadd auiraxhveintige alstivative €quipial aldicarbonyl
derivative (VII) takes glagg, in the presence of a base, for instance a strong base such as, for example,
an alkoxide. This reaction may take place, for example, in an aprotic solvent such as DMF or dioxane
at room temperature RP TPRIGHEAIHBAYIHRIRAMRITVAN K h BRIl Yg Y P Bz A6t 3 ktion to give
a benzodihydrofuakgeriativedterhoybiiciikly dgbygdratom, will tharkjéadimihealayomatieubenzofuran
derivative (II). Thj ' tak [i ex i ti Lé) e E or
dioxane. The %@éﬁ%@%gg@gﬁat%r? rrféa%g I‘*t?a ghﬁla%% Ettar%r%q %%c%ﬁn%rg? é’f%ﬁ%%%%@%&ng hot
hydrochloric a8ftY30taeRufY. RoTRErgRENISs2 S (dE- RitPERRPEShIRNRIdS (V), (VII), (VIII), (IX) and
(1) of scheme 3 abovgryeras defined for the keto benzofuran of formula (1) in accordance with the
invention. The keto_benzofuran derivative glg {':%Fhﬁé‘h‘égt"é‘l@?dg I(r)cl){‘r.g E@{% rz?tra]odagatls bgrgf)_feéan

. . . .RC resents .(a ne
intermediate derivative (iﬁpe‘let%er Vi )a redel-Cra s acylationYou orViaR Frics rearrangement

route B. alkyl group and even more advantageously a C1-C4 alkyl group, for instance 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 Rc
represents an alkyl group or an aryl group, and even more advantageously Rc
represents a -CHj; group;

said process comprising a Friedel-Crafts acylation reaction, said reaction
taking place starting with the sulfonamidobenzofuran intermediate of formula (ll1),

i.e. a compound of formula (ll) for which G3 represents —-NH-SO,-Rc,

G2
H o)
N
Rc—SO, A\
G1
o}

(1)
in which G1 and Rc are as defined above and the group G2 is chosen from halogen
atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and Re
being identical or different and being chosen, independently of each other, from a
hydrogen atom, alkyl groups and aryl groups, said alkyl and aryl groups being
optionally substituted, advantageously G2 is chosen from halogen atoms, and even

more advantageously G2 is chosen from chlorine and bromine,

According to one embodiment, the group G2 in the intermediate of formula

(1) or (lll) is chosen from -OH, optionally substituted -Ophenyl, chlorine and



According to one embodiment, the first part of the synthesis according to the invention, as represented
in scheme 3 below, consists in synthesizing an intermediate (7). Said intermediate is the

sulfonamidobwéo%@h%t{ahof formula (7) below: (g&in which Re ang&.}ﬁgﬁ /6%6889 above and
l y

Ri represents a hydrogen atom, an alkyl or an aryl, and’is advantageously a methyl, an ethyl or a
phenyl. This intermediate (7) may thus be obtained after the following successive steps, represented in
scheme 3: Sulfonylation of the p-aminophenol of formula (1); Oxidation of the p-aminosulfonylphenol
(2) obtained imtbmipeeceding step to the p-quinone sulfonimide of formula (3), i.e. a compound of

formula (V1) for which, G4 represents =N-502-Rc:. .Coupling of said p-quinone sulfonimide of formula
(3) with o 13-keto et BT 045, SO, S s SRR RS, O
Cyclization of ehdasmfdadifitl cxEaINSsterasient oRd (@), ifea HydegrRIUALPOT fafnaawvian r which

Gzlfrepfeije”tﬁetﬁﬁi ﬁgﬂ,@3}?@8&?{%‘%%%%@%&@%%%%@lﬁ?@;f(@,@?é@ﬂ\&a@@i‘@vhich is an ORI and
sulfonamido-hydraoxybenzofuran (6), i.e. a compou ormu ic represents -ORi an
G3 representﬁmgfﬂ@ a%ﬂ&oﬁa[ﬁ)ﬁ?ﬁfoﬁ%at?&hﬁgn ‘Bt %e_iélﬁ?}ﬁgﬁw%ﬁ)hléﬁ?@x &2 ofliran (6)
allowing the fant{&titiNTHHIE BeeCbllrah gronpatic nucleus of the sulfonamidobenzofuran ester of

formula (7). The gRQuuBR1tAY RN RAKAHIROLIREKED GlidAaniRbd&lARGH4A) RiReheegs3 above

are as defined for the keto benzofuran of formula (Ig?according to the invention and Ri is as defined for

compound (7)'8BBYE. (141ie YeREARIRAGPTEABHIA B ki TRa kRS heRbIeITAth@ntageously
p-sulfonamidojphemied{Rlonuryfoenperformed using RcS(0)2ClI, with Rc as defined above, in the
presence of a base. Document J. Am. Chem. Soc, 1951, 73, 1145-1149 by R. Adams and J.H. Looker

describes the operating conditions enabling such a sulfonylation and oxidation.
The first part of the synthesis according to the invention, as represented in scheme

2 below, consists of an oxidation reaction of a phenolic derivative (V) to a p-quinone
derivative (V1) in which G4 is chosen from (i) groups =NSOsalkyl, (ii) groups
=NSOsaryl and (iii) groups =NRc in which Rc is chosen from hydrogen, alkyl or aryl
groups and haloalkyl groups, advantageously the group G4 represents a group
=NSO.alkyl, even more advantageously the group G4 represents a group
=NSO,CHjs.
Oxidizing agents for this oxidation reaction in accordance with the invention that
may be mentioned include:
- sodium or potassium dichromate, (K,Cr,O7, Na,Cr,0-),
- activated manganese dioxide, (MnO,)
- iodylbenzene (CgHs105),
- iodosylbenzene (C¢HslO), and
- lead tetraacetate, (Pb(OAc),),
- chromate-based reagents, such as Collins’ reagents, Jones’ reagent,
Ag,0O, peroxides such as dicumyl peroxide, cumene hydroperoxide,
etc.; DMSO, DDQ (dichlorodicyanoquinone), peracids such as
chloroperbenzoic acid, other perbenzoic acids; hypervalent iodine
reagents (Ph- | (OAc)2, etc.), hydrogen peroxide, oxygen (air),
bleach, supported oxidizing agents, electrolytic processes,
in, for example, solvents such as glacial acetic acid, ethyl acetate, acetone,
acetonitrile, pyridine, chlorinated solvents such as chlorobenzene or
dichloromethane, aromatic solvents such as benzene, linear or cyclic alkanes,

water, DMSO, DMAP, and carboxylic acids such as acetic acid.



In the case where Rc= -CH3, it is p-methanesulfonamidophenol obtained from the p-aminophenol (1)
mesylated with methanesulfonyl chloride in the presence of a base. In the case where Rc=-C6H3, it is
p-benzenesuIf%%q%l%?q?gobtained from the p-amipophenol (1) suIf%%%mi%%gﬁgégnesulfonyl
chloride in the presence of a base. The reaction solvent may be chosen, for example, from methanol,
ethanol, pyridine, dimethylformamide (abbreviated DMF), dichloromethane, chloroform,
chlorobenzene, dichloroethane, benzene, toluene, ethyl acetate, acetonitrile, acetone, tetrahydrofuran
(abbreviated THF), dbansi ey at magtindpweatidinumedand @idrantageously it is chosen from pyridine,
methanol, DMF aqd Netlpyrolidinans. v e, Rase may.he chosen, (qr example, from pyricine.
triethylamine, hydcr)ogen carbonates, po{assmm Carbonate : ZOGIm carbona €, sodium eroxide and

ammonia, and adeeiftfajebesh/1tessiurr oy tsotharateesnate. The reaction is preferably
performed at a tegipergHIERiBSIY rETOIe RREENOIIE0. 333 AGGREIRY & Rss8MRlEnAtaieS(0)2CI is

methanesulfonyl chloride or enesulfonyl chloride. . This sulfonylation reaction ma
vantageousty BETAHSHhAch RIS A TR AT EHIGUDp RN 10C and
15C onto 2 equiv_atmﬂeli@fqmiamiw_ephenol suspended in slight!y more than 1_1 volumes of methanol
(volume in mi/weight in,g %&mammQQmBa')wﬁheaﬁeae@@cegaa@amiqﬁ %ﬂﬁ&ﬂmbeasbéﬁrd%s to take

up the acid formed, the amine function acting as a base. It may also take place in methanol by
adding an equivaRH ¥ ARt (PlPRIES RN ILHIER MR RS HFRAERNIT A AIBHHY 85 b FHPReBaNfth
NaHCO3. Theephauifenamidophenol (2) then undergoes an oxidation reaction leading to the

formation of p-quigone {mi - whe = - It s P-me sylf j nol and when
Re=Co1-15. 1 s bobe e e B o
example, using: |€¥a@Teitabevhtb obd\RevtxaEHtsHf asivgtreaM S drrtaliitettntRiR efitingnBeiP)sodium or
potassium dichrogaigdsd) K2 edérBhardyantageously using sodium dichromate monohydrate in sulfuric

acid or acetic aCIdd an oxidation reaction, which is performed over a few tens of minutes, with

a large excess of MnO, (about 7 equivalents and more) in dichloromethane or
acetonitrile at room temperature,

o] an oxidation reaction with iodylbenzene (CsHslO5), the reactivity of which is
increased by catalysis with a Lewis acid (for example: vanadyl acetylacetonate)
in refluxing benzene or toluene for about 4 hours. lodylbenzene is not
commercially available, and needs to be synthesized beforehand from
iodobenzene. Several synthetic processes are described mainly using sodium
hypochlorite in acetic acid.

o] an oxidation reaction in the presence of about 2.5 equivalents of
iodosylbenzene (CgHsIO) in methanol over a molecular sieve (4A) for about 1

hour of stirring at about 0°C.



(Hi)activated manganese dioxide, advantageously Mn02 in glacial acetic acid, ethyl acetate, acetone,
acetonitrile, pyridine, chlorinated solvents such as chlorobenzene or dichloromethane, aromatic
solvents such ipear or cyclic alkanes, water, DMSO, DMA %r ' ids such as
acetic acid. or (iv)iody ggziZ?e(CGHSmZ)oriodosylbaeénszene(CGH510),Eﬁ%ntagioﬁ?s%%ﬁylbenzene
(C6H5102) in the presence of a Lewis acid, for instance vanadyl acetylacetonate, in benzene or
toluene. According to one embodiment, sodium or potassium dichromate, advantageously K2Cr207 in
acetic acid, or activated manganese dioxide aresg@shh&lre p-quinone monoimide (3) then undergoes a
coupling reaction with: the keto ester of formyla (4) with G1 and Ri as defined above; advantageously,
it is ethyl acetoacetate or methyb3-oxo ptapoate, advar‘:gageously in the presence% ase. Dioxane
or acetone may bg mentioned ag Suitabl ient for this coupling reaction. Alkoxides such as, for
example, sodiyarm m methpxide; sodiu gxide@nd lithium et @ y.be
mentioned as § ethyl of.phenyT, The keto-eSter (4),1S then
~oxoheptanodte, which, by coupling reaction With%methanesulfonam;jgophenol,

| or phenyl 2on-buty1-5- methanesulfdifamit genzofuran-s-carboxﬁate.

ctB

gives directly mett T
Specifically, the sybstituted aminpphenol resulting from the preceding coupling, of formula (5), is then
cyclized in acidic medium, advar{t%geously in the presence of Ww?ochloric acid, phosphoric acid,
sulfuric acid, methanesulfonic acid, trifluoroacetic acid or acetic anhydride, leading, aféer dehydration
and aromatization, to the sulfonamidobenzofuran ester (7). The second part of the synifiesis may be
performed using the sulfonamidobenzofuran ester intermediate (7) via two possible-Teulie
comprising a Friedel-Crafts acylation step or route B comprisiﬁ%@é:ﬂes rearrange
represented in scheme 4 below, both leading to the fornwazgfura 14)4n

accordance with the invention. G.

Route B

Sodium and potassium dichromates are common reagents that are less expensive
and less toxic than lead tetraacetate.

The oxidation reaction that appears to be the most advantageous is obtained
with MnO; in acetic acid. From the start, the reaction is complete with this oxidizing
agent. In addition, the low toxicity of MnO,, compared with that of Pb(OAc),, is
reduced.

Advantageously, the oxidation reaction of the phenolic derivative (V) to the p-
quinone derivative (VI) is performed with K,Cr.O; or MnO, as oxidizing agent in

acetic acid.

Next, a coupling reaction of said quinoneimine derivative (VI) with a dicarbonyl
derivative (VII) takes place, in the presence of a base, for instance a strong base
such as, for example, an alkoxide. This reaction may take place, for example, in an

aprotic solvent such as DMF or dioxane at room temperature.

The dicarbonyl derivative (VIII) is then engaged in a cyclization reaction to give

a benzodihydrofuran derivative (IX), which, by dehydration, will then lead to the



ROUTE A: Friedel-Crafts acylation  According to one embodiment, the synthetic process according
to the invention is characterized in that the sulfonamidobenzofuran ester of formula (7) is engaged in a
Frlede.I-ICra'ftsW tgﬁﬁﬁr.}apfgs.ented above in sch.em 14, successively ﬁfeq}pﬁﬁaggfo%%%f of
saponification of the ester function of the sulfonamidobenzofuran ester of formula (7), ing to the
formation of the sulfonamidobenzofuran acid (8); of formation of a sulfonamidobenzofuran acyl halide
of formula (9), advantageously the sulfonamidobenzofuran acyl bromide of formula (9') or the
sulfonamidobengeftianadforariisiitiasylards)réastopaich s tdkenaaud ofoe rxaftipas) mcigh (8); of
Friedel-Crafts acylation of the aromatic ether. (13) with Rb, Ra an as defined above, with said
culfonamidob o AV LIS B S a1 i e the ST B S Ry
bromide of foringko(®)asicmeedivforfanfaanete oiinameidy drririercscidieiutn@Irs. leading to the

forrﬂation of ?aid kete §E&%ﬁ?@@?%@ﬁ?:ﬂ%ﬂ%%%%&fwgla(ﬂ?) @émszr@iﬂg éﬁé*‘(ﬂ)irb\fgntion-

In the case of route A, the sulfonamidobenzofuran ester intermediate (7) bearing in position 3 an ester
functon s satSUTEE ARCK: SR FAGET IO G AL TR AT A BN ) dhepceordance
sulfonamidobeviltofoeanvaoitbof formula (8) or the sodium salt thereof represented in scheme 4. This
sulfonamidobenzofuran acid of formula (8) is then activated so as to be able to be engaged with the
aromatic ether intermediate (13) in a Friedel-Crafts acylation reaction. This activation consists in
transforming the slffen4&Hd obtiRRNISEPEYforthula (BShtiRNREN SR oRRIAZBfarRlIScy halide
of formula (9),etvafiageatstydbaeuianativd ghpaitioduran aFyleduiDrdésohdortiotar B andrthe
sulfonamidobenzof cvl i farmyla (9"). According to one embodiment, the
sulfonamidob%gfﬁfgg %c%[%&#%ﬁ%%ugo&%transformed into the sulfonamidobenzofuran acyl chloride
of formula (9") by reaction with thionyl chloride or oxalyl chloride. According to another

embodiment, the sudfiRa@iRydebeny elmbydiatedtotiermulasd) & trrNsiatRRk Bk REng to the
sulfonamidobenzofuran acyl bromidr%ecg formulgﬁQ'g b)ér a?tion with t ionxl brorﬁ]ide or oxalyl bromide.
Another pOSSianﬁ%P 1516 paesrfcgﬁ%r?ﬁg fred8l-Gra eadtion with aclocnosr'ﬁosou'nds(%n ormala PROR! (R'=
alkyl or a leavintpgredigitelt/thiSaidsinterarthatevith thee ssdiepaogsirizeiniga (Sfea dofapouad of
formula (14) is(gq;@jg\gq, with Rb = R" which may be, for example, a methyl group. If Rb=R'= H, the
compound of formula (12) is obtained directly. Aromatic ether compounds that may
advantageously be mentioned include phenol (Rb = H) ( Ng\-diethyl-N-(2-phenoxyethyl)amine in

free base form, in hydrochloride form or any olﬂer salt of this amgge, N,N-di-n-butyl-N-(2-
S/

Rc” N\

in which Rc and G1 are as defined above and Ri represents a hydrogen atom, an
alkyl or an aryl, and is advantageously a methyl, an ethyl or a phenyl. This
intermediate (7) may thus be obtained after the following successive steps,
represented in scheme 3:
e Sulfonylation of the p-aminophenol of formula (1);
¢ Oxidation of the p-aminosulfonylphenol (2) obtained in the preceding step to
the p-quinone sulfonimide of formula (3), i.e. a compound of formula (VI) for
which G4 represents =N-SO,-Rc;
e¢Coupling of said p-quinone sulfonimide of formula (3) with a B-keto ester of
formula (4), i.e. a compound of formula (VII) for which G2 represents -ORi;
¢ Cyclization of the sulfonamido keto ester benzofuran (5), i.e. a compound of
formula (VIII) for which G2 represents -ORi and G3 represents —NH-SO.-Rc,
leading to the formation of the sulfonamido-hydroxybenzofuran (6), i.e. a
compound of formula (I1X) for which G2 represents -ORi and G3 represents —NH-
SO2-Rc;



phenoxypropyl)amine in free base form, in hydrochloride form or any other salt of this amine, phenol,
and alkoxybenzenes (anisole, ethoxybenzene, ROPh with R being resistant in acidic medium and
labile in basic ' i The aromatic ether (],3) may be obtai ing{khehenol with
(i) a compoun@é%)ﬂ(qi%/%ﬁi?%%b is as defined above%??d Xisa Ieaving%ﬁ'{%?ﬁ%ggg%usly a
halogen, better still a chloride or a bromide, (Hi) in the presence of a base, for instance sodium
hydroxide, and then by transforming the aromatic ether (13) obtained into a salt, advantageously into
the hydrochloride salerydvaisageamshzdteox ds Bdastirsiamibenhalisgbantbrran BPefcdMgntageously
RbX is Cl-(CHZ)%I]\II[(oCHZFCH JI% r Br-é?HZ 3NIRCEH2r?3q:H3b. { A?fcording Eo one embodiment,
the coupling of the Shernrr(') 3RS p Sce Wi LKR RGP d%r Hﬁff)s- ﬂ Rﬁdc’l%qu}ﬁarpﬁlr?e?ngzl%gn
N,N-dibutyl-N-(3-ghtan@typropld)aihine. According to one embodiment,
N,N-dibutyl-N-(3-phenoxypropyl)amine is salified to N,N-dibutyl-N-(3-phenoxypropyl)amine
hydrochloride. The Friedel-Crafts acylation of ¢ &spmgatic ether compound (13), in free base or
hydrochloride form, with the acylsulfonamidobenzofuran halide of formula (9) is catalyzed with a Lewis
acid. Examples of Lewis éb@g that may Bé.mentioned include SnC14, AIC13, TiC14, BF3 and
Tf20 (triflic anhydtiele). AggOrdig to one egibddiment, the Friedel-Crafts acylation reaction of the
e base form takes place in the presence of SnCl4 as Lewis acid.
acylation reaction of the aromatic ether

] i the presence of AIC13 as Lewis acid. The
Friedel-Crafts acytation reaction may be conducteé in a solvent of the type such as dichloromethane,
chlorobenzene, pitrobenzene, tolyene or xylene. This reaction leads to the production of the keto
sulfonamidobenzofuran (14), advantageously said keto sulfonamidobenzofuran in free base form in
which Re=-CH3, G1= -nBu, Ra=H, na=4 and.Rb=-C3H6N(Bu)2, and even more advantageously the
keto sulfonamidobenzofuran in hydrochlorigé form in which Re= -CH3, G1= -nBu, Ra=H, na=4 and
Rb=-C3H6N+(Bu)2. The Fried L4l acylatign reaction has the advantage of deactivating the
aromatic nucleus engaged in this reagtion; t l:leventing multiple acylations. According to a
particularly adv@ntageous embodimeént represented in scheme 5 below, the Friedel-Crafts acylation
takes place With‘?éiihr]ne acylsulfomamidobenzofuran halide of formula (9d), in particular the
acylsulfonamidobenzofyran bsmide of formula (9d) withthalogen = Br or the o

acylsulfonamido furan chloride of formugla (9d) with haloggn = Cl, and (i, with Ri
N,N-dibutyl-N-(3- yl)amine hy It Y Hloride sf formula (16d), whigh-1S:itse] aifteddyy
reacting phenol (15), wi -(S3-Ch_|_O_LO_p_I’_Qp.y| -N,N- AR |g|‘in thepresenee ot sodigit Aydroxide in

water, said acylation redction Ie@g&'ﬂgatt?owe formation of dronedar&)@ﬁﬂ’f;@_‘ﬂﬁﬂjla (D) according to the
invention, which, at tkg%end of thé Friedel-Crafts reactién, may be iSGHHREHZ@IEEly in hifirochloride
form or may be isola{e in base form and may subsequently be readily converted into

pharmaceuticalheageeptable saliobraddition 8@ ss, gsnasrdRcElwas ¢efipescabavesin
particular nto fyggehloride by feaction ih o2e ydioenlorcARd ot (estatire helqp S0

invention and Ri is as defined for compound (7) above.

The sulfonylation reaction of the p-aminophenol (1) to the p-sulfonamidophenol
(2) may be performed using RcS(0),Cl, with Rc as defined above, in the presence
of a base. Document J. Am. Chem. Soc, 1951, 73, 1145-1149 by R. Adams and J.H.
Looker describes the operating conditions enabling such a sulfonylation and
oxidation.

In the case where Rc= -CHj, it is p-methanesulfonamidophenol obtained
from the p-aminophenol (1) mesylated with methanesulfonyl chloride in the
presence of a base. In the case where Rc= -CgHs, it is p-benzenesulfonamidophenol
obtained from the p-aminophenol (1) sulfonylated with benzenesulfonyl chloride in
the presence of a base.

The reaction solvent may be chosen, for example, from methanol, ethanol,



Schemes CEI(CHI,))HC N IBL;)2ICH40 OH However, the synthesis of keto
sulfonamidobenzofuran derivatives of formula (I) according to the invention, and in particular of keto

suIfonamidob%g)o%@h%qygtives of formula (14), su, gl as dronedaron,g&%%lg@@%&ay also take

place via a Fries rearrangement according to route B described below. RO res
rearrangement

pyridine, dimethylformamide (abbreviated DMF), dichloromethane, chloroform,
chlorobenzene, dichloroethane, benzene, toluene, ethyl acetate, acetonitrile,
acetone, tetrahydrofuran (abbreviated THF), dioxane and N-methylpyrrolidinone,
and advantageously it is chosen from pyridine, methanol, DMF and N-
methylpyrrolidinone.

The base may be chosen, for example, from pyridine, triethylamine,
hydrogen carbonates, potassium carbonate, sodium carbonate, sodium hydroxide
and ammonia, and advantageously potassium or sodium carbonate.

The reaction is preferably performed at a temperature below room
temperature.

According to one embodiment, RcS(0O),Cl is methanesulfonyl chloride or
benzenesulfonyl chloride.

This sulfonylation reaction may advantageously be performed with 1
equivalent of methanesulfonyl chloride poured between 10°C and 15°C onto 2
equivalents of p-aminophenol suspended in slightly more than 11 volumes of
methanol (volume in ml/weight in g of p-aminophenol). The second equivalent of p-
aminophenol serves to take up the acid formed, the amine function acting as a base.

It may also take place in methanol by adding an equivalent of

methanesulfonyl chloride and by slowly neutralizing up to pH = 6 with NaHCOs.

The p-sulfonamidophenol (2) then undergoes an oxidation reaction leading to
the formation of p-quinone monoimide (3): when Rc= -CHj; it is p-
methanesulfonamidophenol and when Rc= -CgHs, it is p-
benzenesulfonamidophenol.

This oxidation reaction may be performed, for example, using:

(i lead tetraacetate, advantageously using lead tetraacetate in
acetic acid,
(i) sodium or potassium dichromate (or K.Cr,O7), advantageously

using sodium dichromate monohydrate in sulfuric acid or acetic
acid,

(iii) activated manganese dioxide, advantageously MnO, in glacial
acetic acid, ethyl acetate, acetone, acetonitrile, pyridine,
chlorinated solvents such as chlorobenzene or dichloromethane,
aromatic solvents such as benzene, linear or cyclic alkanes,

water, DMSO, DMAP, and carboxylic acids such as acetic acid.



According to one embodiment, the synthetic process according to the invention is characterized in that
the sulfonamidobenzofuran ester of formula (5) is engaged in a Fries route B as represented above in

scheme 4, su | ising a step: of Fries rearrangement of t(IFC i ofuran
ester of formula 27?%%%?%. is a phenyl group, op?%rnally substitute inﬁﬁgﬁﬁ%ﬂgﬁﬁpﬁ meta
position but never in the para position, with a group Ra chosen from halogen atoms and alkyl,

haloalkyl, alkoxy and alkoxyalkyl groups, into the keto sulfonamidobenzofuran of formula (12); of
coupling of the keto sulfonagaidobenzofuran of formula (12) with a compound RbX as defined above,

?fd\f/)z?lrggﬁgrc;uesg ar(17<'21j I\I/SE% Ez;l)iggd?@é(ﬁl%%ging E& gﬂﬁ&e)to S%Lfonq%ggﬁgg%g%an é}[@&\f)e of formula
advantageously iodylbenzene (CgHslO;) in the presence of a
Lewis acid, for instance vanadyl acetylacetonate, in benzene or
toluene.
According to one embodiment, sodium or potassium dichromate, advantageously

KoCr,0y7 in acetic acid, or activated manganese dioxide are used.

The p-quinone monoimide (3) then undergoes a coupling reaction with:
» the keto ester of formula (4) with G1 and Ri as defined above;
advantageously, it is ethyl acetoacetate or methyl 3-oxoheptanoate,
» advantageously in the presence of a base.
Dioxane or acetone may be mentioned as suitable solvent for this coupling reaction.
Alkoxides such as, for example, sodium methoxide, lithium methoxide, sodium

ethoxide and lithium ethoxide may be mentioned as suitable base.

When G1= n-butyl and Ri = methyl or phenyl, the keto ester (4) is then methyl or
phenyl 3-oxoheptanoate, which, by coupling reaction with p-
methanesulfonamidophenol, gives directly methyl or phenyl 2-n-butyl-5-

methanesulfonamidobenzofuran-3-carboxylate.

Specifically, the substituted aminophenol resulting from the preceding coupling, of
formula (5), is then cyclized in acidic medium, advantageously in the presence of
hydrochloric acid, phosphoric acid, sulfuric acid, methanesulfonic acid, trifluoroacetic
acid or acetic anhydride, leading, after dehydration and aromatization, to the

sulfonamidobenzofuran ester (7).

The second part of the synthesis may be performed using the
sulfonamidobenzofuran ester intermediate (7) via two possible routes: route A
comprising a Friedel-Crafts acylation step or route B comprising a Fries
rearrangement step, represented in scheme 4 below, both leading to the formation

of the keto benzofuran (14) in accordance with the invention.



(D) (12d) According to a particularly advantageous embodiment represented in scheme 6 above,
the Fries reaction takes place with the intermediate of formula (7d) for which G1 represents an n-butyl
group, leadin thg f ion of compound (12d), which, after nucleogglf'ﬁ:ﬁgbslt' j ith
CI(CH2)3N(B?J\/){§? ?esglﬁ/t?lﬁﬁtage] formation of dronedarc%s(ce of formula (D). Drone arg#]bteé%r%gélthen be
readily converted into pharmaceutically acceptable salts by addition to organic or mineral acids as
defined above, in particular into hydrochloride salts by reaction with 36% hydrochloric acid at a
temperature below 50C. The Fries reaction may take |I4ace, for example, in a solvet such as
chlorobenzene with 4 equivalents of gluminum chlgfide AIC13 at a temperature of abeut9(;9a¢ for 13
to 17 hours. The process accordinggféégﬁ”é ' tofy, in particular has th&fgﬂbwi g adyantages:
convergent synthesis; limited num r§uﬁsy eps; possibilityF@Jfr};erfor in“seqiience
several steps not requiring the isolation of the"products obtained,; reactiong th Fe-gimple and
technologically easy to perform; no hydrogenation step to obtain an amino function in position 5 of
jthe be.nzofu.ran; - commgn %zég‘i%eﬂ}é%ilable and inexpensive starting materials arfédl reagents. The
invention will now be descr?b In greater detail

ROUTE A
0 REO \(jﬂi}”‘ Friedel-Crafts
0
H o
e R (13)
R “IE] \\ G1 ¥
0
(7}
G\
5
Fries | RI=
ROUTE B
y
O R hx
T
0 0
W
o 5\\
Rc™ G,
2¢8
(12)
Scheme 4

ROUTE A: Friedel-Crafts acylation
According to one embodiment, the synthetic process according to the invention

is characterized in that the sulfonamidobenzofuran ester of formula (7) is engaged in
a Friedel-Crafts route A as represented above in scheme 4, successively
comprising a step:
¢ of saponification of the ester function of the sulfonamidobenzofuran ester of
formula (7), leading to the formation of the sulfonamidobenzofuran acid (8);
o of formation of a sulfonamidobenzofuran acyl halide of formula (9),
advantageously the sulfonamidobenzofuran acyl bromide of formula (9') or

the sulfonamidobenzofuran acyl chloride of formula (9") from said



EXAMPLES: The procedures and examples below describe the preparation of the dronedarone
intermediate. These procedures and examples are not limiting and merely serve to illustrate the

present invent\i)%) ﬁBfEFI ﬁ(ﬁgdures and examples beﬁ%w: - the NQ@@EEE%@EC

resonance) spectra are acquired on a Fourier transforim spectrometer

(exchangeable protons not recorded); - s = singlet, - d = doublet, - m = multiplet, - br = broad signal, - t
= triplet, - q = quartet, - DMSO-d6 = deuterated dimethyl sulfoxide. - CDCI3 = deuterated chloroform.
The solvent mixtures aigdsaanddeehiroiehimeiiggpatios.

o of Friedel-Crafts acylation of the aromatic ether (13) with Rb, Ra and na as
defined above, with said sulfonamidobenzofuran acyl halide of formula (9),
in particular the sulfonamidobenzofuran acyl bromide of formula (9') or the
sulfonamidobenzofuran acyl chloride of formula (9"), leading to the
formation of said keto sulfonamidobenzofuran derivative of formula (14)

according to the invention.

In the case of route A, the sulfonamidobenzofuran ester intermediate (7)
bearing in position 3 an ester function is saponified with, for example, 10 weight%
sodium hydroxide, giving the sulfonamidobenzofuran acid of formula (8) or the
sodium salt thereof represented in scheme 4. This sulfonamidobenzofuran acid of
formula (8) is then activated so as to be able to be engaged with the aromatic ether

intermediate (13) in a Friedel-Crafts acylation reaction.

This activation consists in transforming the sulfonamidobenzofuran acid of
formula (8) into a sulfonamidobenzofuran acyl halide of formula (9), advantageously
the sulfonamidobenzofuran acyl bromide of formula (9) and the
sulfonamidobenzofuran acyl chloride of formula (9").

According to one embodiment, the sulfonamidobenzofuran acid of formula
(8) is transformed into the sulfonamidobenzofuran acyl chloride of formula (9") by
reaction with thionyl chloride or oxalyl chloride.

According to another embodiment, the sulfonamidobenzofuran acid of
formula (8) is transformed into the sulfonamidobenzofuran acyl bromide of formula

(9") by reaction with thionyl bromide or oxalyl bromide.

Another possibility is to perform the Friedel-Crafts reaction with a compound
of formula PhOR' (R' = alkyl or a leaving group). In this case, starting with the
compound of formula (9), a compound of formula (14) is obtained, with Rb = R’
which may be, for example, a methyl group. If Rb=R’= H, the compound of formula
(12) is obtained directly.

Aromatic ether compounds that may advantageously be mentioned include
phenol (Rb = H) (13), N,N-diethyl-N-(2-phenoxyethyl)amine in free base form, in

hydrochloride form or any other salt of this amine, N,N-di-n-butyl-N-(2-



The NMR spectra and mass spectra confirm the structures of the compounds obtained according to
the examples below. - The retention times by HPLC analysis are in minutes. The HPLC conditions

used are as fw?%ézeﬂtgm e: Xterra RP18 3.5 pm, ]é)}) mm*4.6 mm. -ﬁe?w%zggaggéfgdémlM

KH2PO4 buff - Flow rate: 1.0 ml/min. - Gradient: Time (min)

phenoxypropyl)amine in free base form, in hydrochloride form or any other salt of
this amine, phenol, and alkoxybenzenes (anisole, ethoxybenzene, ROPh with R

being resistant in acidic medium and labile in basic medium, etc.).

The aromatic ether (13) may be obtained by reacting (i) phenol with (ii) a
compound RbX in which Rb is as defined above and X is a leaving group,
advantageously a halogen, better still a chloride or a bromide, (iii) in the presence of
a base, for instance sodium hydroxide, and then by transforming the aromatic ether
(13) obtained into a salt, advantageously into the hydrochloride salt.
Advantageously, RbX is a tertiary amine halide, and even more advantageously
RbX is CI-(CH2)sN[(CH2);CHj3], or Br-(CH2)sN[(CH_)3CHs)s.

According to one embodiment, the coupling of the phenol takes place with N-
(3-chloropropyl)-N,N-dibutylamine, giving N,N-dibutyl-N-(3-phenoxypropyl)amine.
According to one embodiment, N,N-dibutyl-N-(3-phenoxypropyl)amine is salified to

N,N-dibutyl-N-(3-phenoxypropyl)amine hydrochloride.

The Friedel-Crafts acylation of the aromatic ether compound (13), in free
base or hydrochloride form, with the acylsulfonamidobenzofuran halide of formula
(9) is catalyzed with a Lewis acid.

Examples of Lewis acids that may be mentioned include SnCl,, AICI3;, FeCls,
TiCls, BF3 and Tf,O (triflic anhydride).

According to one embodiment, the Friedel-Crafts acylation reaction of the
aromatic ether compound (13) in free base form takes place in the presence of
SnCl, as Lewis acid.

According to another embodiment, the Friedel-Crafts acylation reaction of the
aromatic ether compound (13) in hydrochloride form takes place in the presence of

AICl; as Lewis acid.

The Friedel-Crafts acylation reaction may be conducted in a solvent of the type such

as dichloromethane, chlorobenzene, nitrobenzene, toluene or xylene.

This reaction leads to the production of the keto sulfonamidobenzofuran (14),
advantageously said keto sulfonamidobenzofuran in free base form in which
Rc= -CH;, G1= -nBu, Ra=H, na=4 and Rb= -C3zH¢N(Bu),, and even more

advantageously the keto sulfonamidobenzofuran in hydrochloride form in which Rc=



2575252575 27 80 20 37 80 20 - Detector: UV at 226 nm - Injection: 10 pl of product in
dioxane/H20 (95/5)

WO 2012/127173 28 PCT/FR2012/050606

-CHj3, G1= -nBu, Ra=H, na=4 and Rb= -C3HsN"(Bu),..

The Friedel-Crafts acylation reaction has the advantage of deactivating the aromatic

nucleus engaged in this reaction, thus preventing multiple acylations.

According to a particularly advantageous embodiment represented in
scheme 5 below, the Friedel-Crafts acylation takes place with (i) the
acylsulfonamidobenzofuran halide of formula (9d), in particular the
acylsulfonamidobenzofuran bromide of formula (9d) with halogen = Br or the
acylsulfonamidobenzofuran chloride of formula (9d) with halogen = CI, and (ii) with
N,N-dibutyl-N-(3-phenoxypropyl)amine hydrochloride of formula (16d), which is itself
obtained by reacting phenol (15) with N-(3-chloropropyl)-N,N-dibutylamine in the
presence of sodium hydroxide in water, said acylation reaction leading to the
formation of dronedarone of formula (D) according to the invention, which, at the
end of the Friedel-Crafts reaction, may be isolated directly in hydrochloride form or
may be isolated in base form and may subsequently be readily converted into
pharmaceutically acceptable salts by addition to organic or mineral acids as defined
above, in particular into hydrochloride by reaction with 36% hydrochloric acid at a
temperature below 50°C.

Scheme 5

CICH,);—N(Bu), HCI s

] OH

HCl MN(Bu)
0
o, H halogen C'—IIAH;_]@
rme”*sxb 0\ CHMCoH;
16d
94) (16d)

However, the synthesis of keto sulfonamidobenzofuran derivatives of formula (l)

2

243 3

according to the invention, and in particular of keto sulfonamidobenzofuran
derivatives of formula (14), such as dronedarone of formula (D), may also take place

via a Fries rearrangement according to route B described below.



- Retention: Product retention times 2.6 min p-methanesulfonamidophenol 3.4 min p-quinone
monomethanesulfonimide 10.6 min dronedarone HCI 11.3 min

2-butyl-5-(me%%qEWo)benzofuran-3-carbonyd§hIoride In the ?wﬁlﬁ%m%%m the

following abbreviations are used: h: hours min: minutes equivalent DM Ime ormamide
MTBE: methyl tert-butyl ether DCE: dichloroethane DCM: dichloromethane

ROUTE B: Fries rearrangement

According to one embodiment, the synthetic process according to the invention
is characterized in that the sulfonamidobenzofuran ester of formula (5) is engaged in
a Fries route B as represented above in scheme 4, successively comprising a step:

o of Fries rearrangement of the sulfonamidobenzofuran ester of formula (7) for

which Ri is a phenyl group, optionally substituted in the ortho and/or meta
position but never in the para position, with a group Ra chosen from halogen
atoms and alkyl, haloalkyl, alkoxy and alkoxyalkyl groups, into the keto
sulfonamidobenzofuran of formula (12);

e of coupling of the keto sulfonamidobenzofuran of formula (12) with a

compound RbX as defined above, advantageously an amino halide RbX,

leading to the keto sulfonamidobenzofuran derivative of formula (14).

Scheme 6
0]
H (0]
\\S/N
Me” \\O N\ nBu
(0]
(7d)
O/ 213 2
' Q)
HO o H o
S/N
» s
CI(CH,);—N(Bu), + HCI o nBu
H 0 -
O\\S N (D)
Me” \\O O N nBu
(@]
(12d)

According to a particularly advantageous embodiment represented in
scheme 6 above, the Fries reaction takes place with the intermediate of formula

(7d) for which G1 represents an n-butyl group, leading to the formation of compound



DMSO: dimethyl sulfoxide RT: room temperature (between 20 and 25C) m.o.: melting point YId yield
HCI: hydrochloric acid lit literature, especially R. Adams and J.H. Looker, J. Am. Chem. Soc., 1951,

73, 1145-9 M QP{%H‘ed mass /expected ma§6[ In the genergtlﬁyﬂgé 9/6%'6%5%65 which
he

follow, the startlng compoun s and the reagents, when method for preparing them is not
described, are commercially available or described in the literature, or else can be prepared according
to methods which are described therein or which are known to those skilled in the art. EXAMPLE 1:

Synthesis of pfmeyhamaaulfqiwmido@homliéoslhbémuhudrwyprtauy@ma(mryzeswwnamrdehaccording to
method | O "N O0 %)H 9 5 mmol)f ”f) K (lgl noI re dissolved,in 40 mI of a hydrous
u 1uony loFide

pyridine, and % z'f neq?rflvg[ Orpr%thanes gt in 1Y m orn pyrldlne ar)é added

over 15 minutésrered mtm@rhafmaéaml‘@ﬁlmt@@g%@iamﬁesﬁétéchbrﬁidﬁémﬂu’ﬁ)|§r§ﬁﬁ@dorol’f®§@s at 20C

anod is then poyRd Q& dECED SV VaEsHaRIRP IRt an§HIGEHIEN RIS Fasirahipric a6 (67 g of
36% HCI) to hydrochloric acid at a temperature below 50°C.

The Fries reaction may take place, for example, in a solvent such as chlorobenzene
with 4 equivalents of aluminum chloride AICIl; at a temperature of about 90-95°C for
13 to 17 hours.

The process according to the invention in particular has the following advantages:

- convergent synthesis;

- limited number of synthetic steps;

- possibility of performing in sequence several steps not requiring the isolation of
the products obtained;

- reactions that are simple and technologically easy to perform;

- no hydrogenation step to obtain an amino function in position 5 of the
benzofuran;

- common, readily available and inexpensive starting materials and reagents.
The invention will now be described in greater detail.

EXAMPLES:
The procedures and examples below describe the preparation of the dronedarone
intermediate. These procedures and examples are not limiting and merely serve to
illustrate the present invention.
In the procedures and examples below:

- the NMR (nuclear magnetic resonance) spectra are acquired on a Fourier
transform spectrometer (Briiker) at 300 MHz (exchangeable protons not recorded);

- s = singlet,

- d = doublet,

- m = multiplet,

- br = broad signal,

-t = triplet,

- q = quartet,



neutralize the pyridine and to establish a pH 1.5. The aqueous phase is separated out by settling and
extracted twice with 250 ml of ethyl acetate. The organic phases are combined and washed with twice
250 ml of wat entrated under vacuum, The residue is r i ml of ethyl
acetate. The E@ta sﬁtg??zlﬁrged off at 0C and washe \:/I-vith 15 ml of etrﬁyﬁéﬁ%@{qgﬂ%éoé: crude
pmethanesulfonamidophenol are obtained. Mass yield: 23% by weight m.o.: 156.5C (lit. 154.5-155.5C)
1H NMR (DMSO) 5 3.08 (s, 3H, CH3S), 6.74 (d, 2 H, CHarOm), 7.02 (d, 2H, CHarOM), 9.26 (broad s,
2H, OH and NH); 13CiMR(RMIeYt68ea (Infethd) skitdxhiel 24.0 (4- CHarola 129.0 (1-Carom-N),
154.8 (1-Carom-0). S_y&%sizs &; -m égacrﬁ?osr%lrf&namidophenol (or N-(4-
hydroxyphenyOmethanesquonam|Jg) according {0 method 10 "NHO 0 OH 10 g (91.6 mmol)
of p-aminophenol are BgsseiNetl MiXBEaIE! gHathibad i ypieeidatétiasith 0.5 ml of 36% hydrochloric

acid. The mixture is stifgadwigepREf ANA&:E ks donfimeinasestifieaybetHeridepramsided at
between 20 and 23C, over 10 mjnutes. The Lgi%%éqe is maintained for 1 hour at 20-23C and is then

neutralized ve t&'&?f'&/aﬁf\?é?'ﬁgntc?% %EHV-P BV adding sodium hydrogen carbonate (8.2 g in
total). The mixture is-MamtairstiociotiBenbin ttes@adaly ssaaradidifiedtesith 5 ml of 36% hydrochloric
acid. The saltsrfrmpdare samsmedsty filkaion nd the reaction medium is concentrated under

vacuum to a residual voJume of 35 ml. 100 ml of IN hydrochloric acid are then added and the mixture
is concentrated GRJEMNtoXErER RUAP vbilMTe APO5 M 4-PdRiRr to remove the residual methanol. The
precipitated prodobti¢lh3sg; 75.6%) is recovered by filtration and the filtration mother liquors are

extracted with t'@gﬁ EQ f “‘g% acetate. Concentrating the ethyl acetate to dryness gives a
- H .
further 1.9 g (11.6%). Totaf y%?: "% by weight

B - Acetonitrile

- Flow rate: 1.0 ml/min.

- Gradient:

Time (min) % A % B
0 80 20
15 25 75
25 25 75
27 80 20
37 80 20

- Detector: UV at 226 nm

- Injection: 10 pl of product in dioxane/H,O (95/5)
- Retention:

Product retention times

2.6 min p-methanesulfonamidophenol

3.4 min p-quinone monomethanesulfonimide
10.6 min dronedarone HCI

11.3 min 2-butyl-5-(methanesulfonamido)benzofuran-3-carbonyl chloride

In the examples that follow, the following abbreviations are used:
h: hours

min: minutes

Eaq: equivalent

DME: N,N-dimethylformamide

MTBE: methyl tert-butyl ether

DCE: dichloroethane



m.o.: 157.1C (lit. 154.5-155.5C) Example 2: Synthesis of p-benzenesulfonamidophenol (or N-(4-
hydroxyphenyObenzenesulfonamide) 0 "NH 0 OH The same procedure as above (Example 1) is

followed, startwg)v%qz],g)zl g7§0.1 mol) of p-aminopherégl in 40 ml of ank]yeﬁ‘?#'ﬁﬁ{ﬂf@%? 18g (1
en ol are obt

equivalent) of zenesulfonyl chloride. 14.8 g of p-benzenesulfonamidophen ained. Mass
yield: 59.4% by weight m.o.: 156C (lit. 154.5-155.5C) 1H NMR (DMSO) 6 6.6 (d, 2 Hamm), 6.8 (d, 2
Hamm), 7.5 (m, 5 Hamm), 9.3 and 9.7 (2 broad s, OH and NH); 13C NMR (DMSO) 6 115.4, 124.0,
126.6, 128.9, D3P {RhloHbaietivhnd 28.3 (1-Carom-N), 139.5 (1-Carom-D), 154.8 (1-Carom-0).
Example 3: Sg%és of g-%l]liglﬂ%ei onomethanesulfonimide or N-(4-oxocyclohexa-2,5-

dien-1-yliden ﬁ'ergu namide eDy oxidation of pmethanesulfonamidophenol with K2Cr207 0

0.8 g (2.72 mrBdl) rePR2STIETaIi(hetiver 2oan2 2T in 20 ml of acetic acid. The dissolution
remains partigh }.9rkeiddgpBief) of pmethanesulfonamidophenol is added and the mixture is stirred for
2 hours 30 miputes at 20C. Next, 40 ml of water are added and the reaction medium is rapidly
extracted with-34iM&E 25 ml of dichloromethane. The organic phases are combined and washed with
25 ml of watertHOn yaiieehitratingido dryness, 0.85 g of product is obtained.

Lit.: literature, especially R. Adams and J.H. Looker, J. Am. Chem. Soc., 1951, 73,
1145-9
Mass yield = obtained mass /expected mass

In the general synthetic schemes which follow, the starting compounds and the
reagents, when the method for preparing them is not described, are commercially
available or described in the literature, or else can be prepared according to
methods which are described therein or which are known to those skilled in the art.

EXAMPLE 1:
Synthesis of p-methanesulfonamidophenol (or N-(4-
hydroxyphenyl)methanesulfonamide) according to method |
O
/7
g

//\
o NH

OH

5.4 g (49.5 mmol) of p-aminophenol are dissolved in 40 ml of anhydrous
pyridine, and 5.7 g (1 equivalent) of methanesulfonyl chloride diluted in 12 ml of
pyridine are added over 15 minutes at 20°C under a stream of nitrogen. The
reaction medium is stirred for 3 days at 20°C and is then poured into 1.5 liters of

water containing a sufficient amount of hydrochloric acid (67 g of 36% HCI) to



Mass yield: 86 % by weight 1H NMR (DMSO) 6 3.41 (s, 3 H), 6.83 (m, 2 H, CHarom), 7.17 (m, 1H,
CHarom), 7.84 (m, 1H, CHarom)i 13C NMR (DMSO) 6 42.5 (1-CH3), 129.5, 135.6, 136.0, 139.9 (4-
CH), 164.2 (1= T]g‘; sxC=0). Synthesis of p-quinone monomethqg@?}ﬂgm ﬂ%;? xidation of
p- methanesul o%?r%i o%%geﬁc‘?l with MNO2 0N 10 mixture containing 20 g (%5.10 élr(])gl) of
p-methanesulfonamidophenol, 44 g (4 eq.) of activated 85% Mn02 and 300 ml (15 vol.) of acetic acid
is stirred at 25 5C for 45 minutes, and the insoluble matter is then filtered off and washed with twice
150 ml of acetiraeinizd he=fityadine aretheelitibnes ansH ke \Bashingaouatrris shieseassiparchisd
concentrated under vacuum. The residug, is take ith 300 m! of dichlgromethane. The undissolved
atier i romcu b A R B g R A R i e

dichlorometha@ie sRExwedraiet washedvgibdwies 859 otlphwirienentdhemeaneerisigdinsige. Mass
yield: 68.7%. Mgltine PoHY e TdaBESs il the ibasatormi(bB 4t BoetsetentianctipriByRPLC

analysis is ideptical to fhat of p-quinone monomethanesulfonimide obtained via the method of R.
Adams et al. cgl&e%i’: ?(EF Tth%&,%'?}% YH%S?}%EMB% ?ﬁaﬂirqg BN ARSI of dh PulsHES Stk four times
200 ml of aceticediciaheShifofiraidonrantherdigbiaiseand the washing waters are combined and
concentrated ‘ME&%QX@\‘&EJE@% 'quv@@jgue is taken up in a mixture of 600 ml of dichloromethane and

250 ml of water. The phases are s&parateg by settling, the organic phase is retained and the aqueous
phase is re-exBRiPHRIC1ED Mrot-dRMRfomethane. The combined dichloromethane phases are
qoncentrated ﬂHM%@MMrﬁl 3res gelidiepCtinsy :&Ialqelm mmimﬁgmmm@m{, Uhﬁrmpduct is
fitered off andydsied Hder VASUMM Ak RR:9 PR BRSNS s pnesufoniBile; 3je,0htained.

CHarom), 129.0 (1'Carom'N), 154.8 (1'Carom'o).

Synthesis of p-methanesulfonamidophenol (or N-(4-
hydroxyphenyl)methanesulfonamide) according to method Il
0]
7/
g

//\
o NH

OH

10 g (91.6 mmol) of p-aminophenol are dissolved in 250 ml of methanol
supplemented with 0.5 ml of 36% hydrochloric acid. The mixture is stirred vigorously
and 10.6 g (1 eq.) of methanesulfonyl chloride are added at between 20 and 23°C,
over 10 minutes. The mixture is maintained for 1 hour at 20-23°C and is then
neutralized very slowly (over 2 hours) to pH 5.5-6 by adding sodium hydrogen
carbonate (8.2 g in total). The mixture is maintained for 30 minutes and is then
acidified with 5 ml of 36% hydrochloric acid. The salts formed are removed by
filtration and the reaction medium is concentrated under vacuum to a residual
volume of 35 ml. 100 ml of 1N hydrochloric acid are then added and the mixture is
concentrated again to a residual volume of 95 ml in order to remove the residual
methanol. The precipitated product (13.3 g, 75.6%) is recovered by filtration and the

filtration mother liquors are extracted with 3 times 50 ml of ethyl acetate.



Mass yield: 91.5%. Melting point in accordance with the literature (134C). The retention time by HPLC
analysis is identical to that of p-quinone monomethanesulfonimide obtained via the method of R.

Adams et al. Igﬁl@gg@esis of ethyl 245-(benz§1£1esulfonamido)-%éwﬁrg%p@@gﬁébg-
\ ;

oxo-butanoate A mixture containing 1'g (3.7 mmol) of p-quinone
monobenzenesulfonimide and 0.55 g (1.1 eq.) of ethyl acetoacetate in 20 ml of 1,4-dioxane is stirred
at 20 3C for 5 minutes, followed by addition of 30 mg of sodium methoxide (powder). The reaction
medium is cortioneyrmhteigtad athyDscéaitdGonaitiss gnashenrdtiered®and terpentrated under vacuum

to remove haltl%g ‘}Peé&lwoﬁggr‘%{gg le of methylcyclohexane are added in portions of 30 to 50 ml

alternating wit n'in or emove the dioxane azeotropically. The oil formed is taken up in
100 ml of ethadl-ame’cbitclittrbréd165a-reSilual volume of 10 ml. The residue is cooled to OC for 1
hour, and the crystals are filtered off and washed with twice 3 ml of ethanol at 0C. 0.5 g of crude
product is obtained. Mass yield: 35.6% by weight 1H NMR (DMSQ) 6 1.15 (t, 3H, CH3), 1.96 (s, 3H,
CH3), 4.09 (g5, i Si6H gsipf ‘%,”é?l%e%&],”f”kﬂ"ﬁ 85 (.%'\dal?‘i H, CHamm), 6.87 (dd, 1
H, CHarom), hydrtaxy e (m)Behlzebidandion 281i0g)9.82 (2 broad s, 2 H, NH and OH); 13C NMR
(DMSO) 6 13.8 (1-CH3), 28.6 (1-CH3), 57.8 (1-CH), 60.§{1-CH2), 115.4, 123.7, 123.8 (3- CHarola
120.2, 128.5, 139.2, 152.4 (4-Carom), 126.5, 128.8h132/5 (5-CHarom), 168.3, 201.8 (2-C=0).
Example 5: Synthesis of ethyl 5-benzenesulfonamido/Z-mgtlhylbenzofuran-3- carboxylate (or ethyl
5-(benzenesulfonamido)-2-methylbenzofuran-3- cart@xyl e)

OH

The same procedure as above (Example 1) is followed, starting with 10.9 g (0.1
mol) of p-aminophenol in 40 ml of anhydrous pyridine and 18 g (1 equivalent) of
benzenesulfonyl chloride. 14.8 g of p-benzenesulfonamidophenol are obtained.
Mass yield: 59.4% by weight

m.p.: 156°C (lit. 154.5-155.5°C)

'H NMR (DMSO0) 8 6.6 (d, 2 Harom), 6.8 (d, 2 Harom), 7.5 (M, 5 Hawem), 9.3 and 9.7 (2
broad s, OH and NH); ®*C NMR (DMSO) & 115.4, 124.0, 126.6, 128.9, 132.9 (9-
CHarom), 128.3 (1-Carom-N), 139.5 (1-Carom-S), 154.8 (1-C4rom-O).

Example 3:
Synthesis of p-quinone monomethanesulfonimide or N-(4-oxocyclohexa-2,5-
dien-1-ylidene)methanesulfonamide) by oxidation of p-

methanesulfonamidophenol with K,Cr,0-

O
N
//S\N
O
O

0.8 g (2.72 mmol) of K,Cr,Oy is stirred for 1 hour at 20°C in 20 ml of acetic
acid. The dissolution remains partial. 1 g (56.34 mmol) of p-

methanesulfonamidophenol is added and the mixture is stirred for 2 hours 30



0.25 g of the product obtained previously is stirred in 12.5 ml of 20% hydrochloric acid for 3 hours at
reflux and then filtered at 0C and washed with 4 ml of ice-cold water. 0.24 g of crude ethyl

5-benzenesulf %q_dl s %tgylbenzofuran-& carboxylate is obtained. ,gg?g ﬁg 06 AH NMR
(DMSO) 6 1.34 (t, Q/CAFE@ .66 (s, 3H, CH3), 4.29((%(,%& CH2), 7.04 ( d,/%% , %iﬂg%%é%%l% (d,1
H, CHarom), 7.64 (d, 1 H, CHarom), 7.48 to 7.61 and 7.70 to 7.76 (m, 5 H, CHarom), 10.3 (S, 1 H,

NH); 13C NMR (DMSO) 6 14.0 (2-CH3), 60.0 (1- CH2), 111.3, 113.5, 118.4 (3-CHarom), 108.1, 125.9,
133.8, 139.2, iiif05aC2000NE0 4D A2 9flwdid? ardadedaram)iiexeaitienGnSyinthesiapbisthyl
2-12-hydroxy. S meihangufanamisoIRner it SxehuiRnosis. MEBiNHA0.. ord hSpIpEGAuTe IS
performed in the same manner as previously in Example 4, wi % E%C mol) of p-quinone

monomethanediffaishieit \withadhed frdrwater s @notendesitatiod [ Aettease S.Hotaehieioanehs in oil
form. 1H NMRGRMS®) 5 1.18 (t, 3H, CH3), 2.13 (s, 3H, CH3), 2.84 (s, 3H, CH3S), 4.12 (g, 2H, CH2),

5.10 (s, 1 H, CH), 6.84 (d 610}4 CHarom), 6.97 (d, 1 H, CHarom), 7.03 (dd, 1 H, CHarom), 9.77, 9.82 (2
broad s, 2 H, M%—ér%@égs Hi5 78 ENKTRNDMSO0) 5 13.8 (1- CH3), 28.9 (1-CH3), 38.2 (1-CH3), 58.0

(1-CH), 60.8 (1HOM2R (NMSO1 R4 1123.3 (B: €BR01a2 PO GH129.27. 182, (B-C &idao),) 15848
(1-Carom-0), %ﬁ@-%?%gog%g@wﬁ%mgaj §yzf§.'%e§’i§c§ﬁ3) 129.5, 135.6, 136.0, 139.9 (4-

5-methanesul onamido-2-met(;h}/lbenzofuran-3- carboxylic acid (or
5-(methanesuffbhatfitid) (3-Hidiy 1584 6traB-carboxylic acid)

o Synthesis of p-quinone monomethanesulfonimide by oxidation of p-
methanesulfonamidophenol with MnO,
O
N
S

// \N

© |

O

A mixture containing 20 g (0.107 mol) of p-methanesulfonamidophenol, 44 g
(4 eq.) of activated 85% MnO, and 300 ml (15 vol.) of acetic acid is stirred at 25 +
5°C for 45 minutes, and the insoluble matter is then filtered off and washed with
twice 150 ml of acetic acid. The filtration mother liquors and the washing waters are
combined and concentrated under vacuum. The residue is taken up with 300 ml of
dichloromethane. The undissolved matter is removed by filtration and washed with
100 ml of dichloromethane. Concentrating the dichloromethane phases under
vacuum gives 13.6 g of p-quinone monomethanesulfonimide.
Mass vyield: 68.7%.
Melting point in accordance with the literature (134°C).
The retention time by HPLC analysis is identical to that of p-quinone

monomethanesulfonimide obtained via the method of R. Adams et al.
OR

A mixture containing 30 g (0.160 mol) of p-methanesulfonamidophenol, 18 g
(1.1 eq.) of activated 85% MnO, and 450 ml (15 vol.) of acetic acid is stirred at 25 +



1 g of the product obtained in Example 6 is cyclized in 40 ml of acetone and 25 ml of 36% HCI. The
mixture is refluxed for 12 hours and then concentrated under vacuum and the residue is taken up in 10

ml of 10% so nd stirred at 30C for 1 r (saponificatio éjﬁg‘%%%é ? The
agueous phagévls @%c?jﬁv%th 10 ml of DCM and tt};é)éj acidified to pH'3 wit bﬁp%?é solution.
The precipitate is filtered off. 0.64 g of crude 5-methanesulfonamido-2- methylbenzofuran-3-carboxylic
acid is obtained. Mass yield: 74.4% 1H NMR (DMSO) 6 2.70 (s, 3H, CH3), 2.91 (s, 3H, CH3S), 7.21
(dd, 1 H, CHasy@)for’ £hddr, Jahtl Gldans@ble&hdtlerlit tHehldimurgd o3 GhdswadtedM)inl BUrNMR
(DV1S0) 6 14 4 0. OBk I3 Wb RIS b iRP (R SE e OB R ARk Ul 1502
2-12-hydroxy- 50(ﬁ’1%fﬂﬁdrﬁéwﬁ@m%ﬁﬂitﬁ§?shmﬁﬂk\Ba@mheﬁfmwfﬁ?ddUﬂeS\tN'F?'G)UEﬂfP-I@mlxturemelxture

containing 2 ggd®-Simineikbr-AidiRane BRNomethrngsylienimide Rast$8@ FepRaPiopethyl
3-oxoheptanoate in 50 ml of 1,4- dlﬂxane is stirred at OC 3C, follow Ed by addition of 50 mg of sodium

methoxide (poW(t}gW Pk gfﬁﬂﬂ'ﬁ RE5RtRJER %38 easquﬁﬂgsre? BEEHHERUIPAESARMEY and the
residue is taket®Qp nl 4@midifdoatmetharid. NIWIIﬁe(DMSE)m@JIO EitpBimediady, 1pteges, 2&teCH2), 1.42

(quintet, 2H, CldgdeAitfeldMirteldr Gaddadm? dith Q%e%n%ﬁ)m?eﬁﬁs(ﬁaﬁé'ﬂ ugﬂ?%% 4 6¢eftdnGiH3). 6.83

(d, 1H, CHarom), 6.97 (d, 1H, CHarom), 7.03 (dd, 1H, CHarom), 9.22, 9.85 (2 broad s, 2 H, NH and
OH): 13C NMRYOMEEYE 18, Ef"(fr?ﬂmff 23nd (firep yinglsry \(icellui@) %é%(lg O3 BBNE-CH2),
52.1 (1-CH anadr&inidantidlonibzidedark2dif@&Harom), 120.2, 128.8, 152.3 (3-Carom), 168.9,

204.0 (2-00)- pass yield: 91.5 %.
Melting point in accordance with the literature (134°C).
The retention time by HPLC analysis is identical to that of p-quinone

monomethanesulfonimide obtained via the method of R. Adams et al.

Example 4: Synthesis of ethyl 2-[5-(benzenesulfonamido)-2-hydroxyphenyl]-3-

oxo-butanoate

\ O
Oés\/
NH
O—Et
OH
0]
0]

A mixture containing 1 g (3.7 mmol) of p-quinone monobenzenesulfonimide
and 0.55 g (1.1 eq.) of ethyl acetoacetate in 20 ml of 1,4-dioxane is stirred at 20 *
3°C for 5 minutes, followed by addition of 30 mg of sodium methoxide (powder). The
reaction medium is continuously stirred at 20°C for 30 minutes and then filtered and
concentrated under vacuum to remove half of the solvent, and 130 ml of
methylcyclohexane are added in portions of 30 to 50 ml alternating with distillation in
order to remove the dioxane azeotropically. The oil formed is taken up in 100 ml of
ethanol and concentrated to a residual volume of 10 ml. The residue is cooled to
0°C for 1 hour, and the crystals are filtered off and washed with twice 3 ml of ethanol

at 0°C. 0.5 g of crude product is obtained.



Example 9: Synthesis of 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid (or
2-butyl-5-(methanesulfonamido)benzofuran-3-carboxylic acid) according to method | 70 ml of

acetone and 3 %1‘?/??/ drochloric acid are ad to 20 ml of thep@ﬁ%%@%géégution
obtained after Example 8. This mixture is refluxed for 5 hours and then concentrated under vacuum.
The residue is stirred for 1 hour in the presence of 220 ml of 10% sodium hydroxide solution (pH =

13-14) and then extracted three times with 10 ml of DCM and finally is precipitated from 36% HCI
solution. 1.1 g\ yied? 38y pinetigitesulfonamidobenzofuran-3-carboxylic acid are obtained.

Yield: 66.4 /c 0 [t 3 e H (quintet,

241 crio), 2. or i (S OUSTLAR'E  Bh e, S el O A M ) s o
1H, CHarom),$.€H)S6.¥ H(dN )1 S8 MRS (IS T) 8, mr<raxca~3§)<m a (‘L@Ha‘gmné g11aCH?2), 29.3
(1-CH2), 38. 57(36Ctﬂ3)51150$1m? 6.7%23.8A3Wrt9R)2 WA 336 BHI34S NIR - Biddenrem), 164.6,

e R A S pe i e R s PR PR S actd
coupling is peﬁbfme)d RR2r 128.6an89.2, 152.4 (4-Carom), 126.5, 128.9, 132.5 (5-CHarom), 168.3,
201.8 (2-C=0).

Example 5: Synthesis of ethyl 5-benzenesulfonamido-2-methylbenzofuran-3-
carboxylate (or ethyl 5-(benzenesulfonamido)-2-methylbenzofuran-3-

carboxylate)

N0kt
\ _NH
Ph/S\\O D
0

0.25 g of the product obtained previously is stirred in 12.5 ml of 20% hydrochloric
acid for 3 hours at reflux and then filtered at 0°C and washed with 4 ml of ice-cold
water. 0.24 g of crude ethyl 5-benzenesulfonamido-2-methylbenzofuran-3-
carboxylate is obtained.

Mass vyield: 100%

'H NMR (DMSO) & 1.34 (t, 3H, CHa3), 2.66 (s, 3H, CHs), 4.29 (q, 2H, CH,), 7.04 (dd,
1 H, CHarom), 7.46 (d, 1 H, CHarom), 7.64 (d, 1 H, CHarom), 7.48 to 7.61 and 7.70 to
7.76 (M, 5 H, CHarom), 10.3 (s, 1 H, NH); *C NMR (DMSO) & 14.0 (2-CHj3), 60.0 (1-
CH,), 111.3, 113.5, 118.4 (3-CHgom), 108.1, 125.9, 133.8, 139.2, 150.0 (5-Carom),
126.6, 129.1, 132.7 (5-CHarom)-

Example 6: Synthesis of ethyl 2-[2-hydroxy-5-(methanesulfonamido)phenyl]-3-
oxobutanoate



conditions as previously (Example 8), and, after filtering the reaction medium, the crude product is left
in the dioxane to perform the cyclization. Hydrochloric acid is added in the same proportions and the
mixture is maipiaj perature of 50C for 1 hqyy 30 minutes. It | er vacuum
and the residu(éytgr@ﬂeﬁrtl1 %7;%10% NaOH and stirred(ggZSC for 21 houiﬁm%@%ﬁ?ﬁs then
precipitated out by adding 36% HCI. 1.5 g of crude
2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid are obtained. Mass yield: 89.2% by weight
Example 10: Synthesis of 2-butyl-5-(methanegpdfonamido)benzofuran-3- carbonyl chloride 7 g (22.48
mmol) of 2-butyl-5-methanesulfonamidobenzofur @-carboxylic acid are dissolved in 50 g of thionyl
chloride and stirred for 3 hours at 20-25C andhen refluxed for 30 minutes (79C). The reaction
medium is then concentrated to dryness under reduted pressure and the residue (8.8 g) is taken up in
46.2 g of anhydrous DCE (total mass = 55 garation of the sample 2 drops of reaction medium

[Z
Y,

are taken up with stirring and diluted with 1. eOH + 0.5 ml of CH3CN. - Column: Xterra RP18
3.5 pm, 100 mm*4.6 mm. - Mobile phase: A - KH%’Qétbuffer

OH

O

The procedure is performed in the same manner as previously in Example 4,

with 1 g (5 mmol) of p-quinone monomethanesulfonimide obtained from 1.75 g of
substituted p-methanesulfonamidophenol in oil form.
'H NMR (DMSO) & 1.18 (t, 3H, CHa), 2.13 (s, 3H, CHs), 2.84 (s, 3H, CH,S), 4.12 (q,
2H, CHy), 5.10 (s, 1 H, CH), 6.84 (d, 1 H, CHarom), 6.97 (d, 1 H, CHarom), 7.03 (dd, 1
H, CHarom), 9.77, 9.82 (2 broad s, 2 H, NH and OH); '*C NMR (DMSO) & 13.8 (1-
CHj3), 28.9 (1-CH3), 38.2 (1-CH3), 58.0 (1-CH), 60.8 (1-CHy), 115.5, 123.4, 123.8 (3-
CHarom), 120.4, 129.2, 152.4 (3-Carom), 154.8 (1-Carom-O), 168.4, 201.9 (2-C=0).

Example 7: Synthesis of 5-methanesulfonamido-2-methylbenzofuran-3-

carboxylic acid (or 5-(methanesulfonamido)-2-methylbenzofuran-3-carboxylic

acid)
@)
OH
O
A\ /NH
Me/s\\O N
O

1 g of the product obtained in Example 6 is cyclized in 40 ml of acetone and 25 ml
of 36% HCI. The mixture is refluxed for 12 hours and then concentrated under
vacuum and the residue is taken up in 10 ml of 10% sodium hydroxide and stirred at
30°C for 1 hour (saponification of the ester part). The aqueous phase is extracted
with 10 ml of DCM and then acidified to pH < 4 with 36% HCI solution. The
precipitate is filtered off. 064 g of crude 5-methanesulfonamido-2-
methylbenzofuran-3-carboxylic acid is obtained.

Mass vield: 74.4%

'H NMR (DMSO) & 2.70 (s, 3H, CHs), 2.91 (s, 3H, CH3S), 7.21 (dd, 1 H, CHarom),




B - Acetonitrile - Flow rate: 1.0 ml/min. - Gradient: Time (min) /c) A /c) B 0 80 20 15 25 75 25 25
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7.55 (d, 1 H, CHarom), 7.81 (d, 1 H, CHarom), 13.04 (s, 1 H, NH); "*C NMR (DMSO) 5
14.1 (1-CH,), 38.5 (1-CHs), 111.2, 113.7, 118.5 (3-CHawom), 108.9, 126.7, 134.4,
150.1 (4-Carom), 164.0, 164.7 (2-C).

Example 8: Synthesis of methyl 2-[2-hydroxy-5-(methanesulfonamido)phenyl]-
3-oxoheptanoate

T

NH

O— Et

HO

H.C \\O
0]

A mixture containing 2 g (10.8 mmol) of p-quinone monomethanesulfonimide

and 1.88 g (1.1 eq.) of methyl 3-oxoheptanoate in 50 ml of 1,4-dioxane is stirred at
20°C = 3°C, followed by addition of 50 mg of sodium methoxide (powder), and
stirring is continued for 30 minutes. The reaction medium is filtered and the residue
is taken up in 40 ml of acetone.
'H NMR (DMSO) & 0.79 (t, 3H, CHs), 1.18 (m, 2H, CH,), 1.42 (quintet, 2H, CH,),
2.49 (m, 2H, CH,), 2.84 (s, 3H, CH3), 3.65 (s, 3H, CH3), 5.16 (s, 3H, CHj3), 6.83 (d,
1H, CHarom), 6.97 (d, 1H, CHarom), 7.03 (dd, 1H, CHarom), 9.22, 9.85 (2 broad s, 2 H,
NH and OH); "*C NMR (DMSO) & 13.5 (1-CHs), 21.3 (1-CH,), 25.1 (1-CH,), 38.2 (1-
CHs), 40.6 (1-CH,), 52.1 (1-CH and 1-CH30), 115.5, 123.4, 123.9 (3-CH,rom), 120.2,
128.8, 152.3 (3-Carom), 168.9, 204.0 (2-CO).

Example 9:
Synthesis of 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid (or

2-butyl-5-(methanesulfonamido)benzofuran-3-carboxylic acid) according to
method |



75 27 80 20 37 80 20 - Detector: UV at 226 nm - Injection: 10 pl of product in dioxane/H20 (95/5) -
Retention: Product retention times 2.6 min p-methanesulfonamidophenol 3.4 min p-quinone

monomethanggiifoRinjgs, 175 40 PCT/FR2012/050606
o)
OH
@)
A\ _ NH
Me/s\\O D
o)

70 ml of acetone and 57.5 ml of 36% hydrochloric acid are added to 20 ml of
the acetone-based solution obtained after Example 8. This mixture is refluxed for 5
hours and then concentrated under vacuum. The residue is stirred for 1 hour in the
presence of 220 ml of 10% sodium hydroxide solution (pH = 13-14) and then
extracted three times with 10 ml of DCM and finally is precipitated from 36% HCI
solution. 1.1 g of crude 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid
are obtained.
Yield: 66.4 % by weight
'H NMR (DMSO0) 5 0.90 (t, 3H, CHs), 1.33 (sextet, 2H, CH,), 1.69 (quintet, 2H, CH,),
2.91 (s, 3H, CH3), 3.15 (t, 2H, CH,), 7.56 (d, 1H, CHarom), 7.21 (dd, 1H, CHarom), 7.83
(d, 1H, CHarom), 9.61 (s, 1 H, NH); *C NMR (DMSO) & 13.4 (1-CHs), 21.6 (1-CHy),
26.9 (1-CHy), 29.3 (1-CH,), 38.5 (1-CHj3), 115.5, 123.4, 123.9 (3-CH,om), 108.7,
126.7, 134.3, 150.2 (4-Carom), 164.6, 167.4 (1-C-O and 1-C=0).

Synthesis of 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid (or

2-butyl-5-(methanesulfonamido)benzofuran-3-carboxylic acid) according to

method Il
O
OH
O\\ _NH
Me/S\\O N
O

The coupling is performed under the same conditions as previously
(Example 8), and, after filtering the reaction medium, the crude product is left in the
dioxane to perform the cyclization. Hydrochloric acid is added in the same
proportions and the mixture is maintained at a temperature of 50°C for 1 hour 30
minutes. It is concentrated under vacuum and the residue is taken up in 10% NaOH
and stirred at 25°C for 21 hours, and the product is then precipitated out by adding
36% HCI. 1.5 g of crude 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid
are obtained.

Mass vyield: 89.2 % by weight



10.6 min dronedarone hydrochloride 11.3 min 2-butyl-5-(methanesulfonamido)benzofuran-3-carbonyl
chloride EXAMPLE 11: Synthesis of N,N-diethyl-N-(phenoxyethyl)amine hydrochloride (or

N,N-diethyl-2- ine) A solution of 108.5 g (0.630 mol;
N-(2-ch|oroeth%/%§-%%)-é§i{eata@ amine hydrochloride in 6 %rgnl of water is a&d%ﬁ@vbl?}(g\s/g?%%out 55

minutes) to a mixture containing 50 g (0.531 mol) of phenol and 46.3 g (1.158 mol; 2.2 eq.) of NaOH in
270 ml of water. The mixture is stirred for 3 hours 30 minutes at 20C and then for 45 minutes at 55C.
The phases are separated by settling and the supernatant oil diluted in 100 ml of DCE is washed with
() 100 ml of 2.5 Toci sodium hydroxide and then (ii) with 100 ml of 5% sodium hydroxide. The product
is dried over sodium sulfate and then concentrated. 81.4 g of crude
N,N-diethyl-N-EsBariedhGljameriasd dibtaiviee(Meiswprad | fpo Boideyhearfit 1 MR (DMSO) 6
1.08 (t, 6H, 2-C4BdmBdnlariddl, 2-CH2), 2.88 (t, 2 H, CH2-N), 4.05 (t, 2 H, CH2-0), 6.92 (m, 3 H,
CHarom), 7.27 (m, 2 H, CHarom); 13C NMR (DMSO) 6 12.0 (2-CH3), 47.9 (2-CH2-N), 51.8 (1-CH2),
66.5 (1-CH2-0), 114.6, 120.7, 124 (5-CHarom)2158.9 (1-Carom-0).
N,N-Diethyl-N-(phenoxyethyl)aming hygiochloride is formed by dissolving 35 g (0.181 mol) of the
preceding N,N-giethyl-N-(phenoxyethyl)amine iff 450 ml of anhydrous MTBE, followed by sparging 7 g

(0.181 mol) of h HR chioride g8 edium. The precipitate formed is isolated by filtration
and dried in a venblated © z hours to give 40 g of N,N-diethyl-N(phenoxyethyl)amine
hydrochloride. EXARIPLE ’

dibuty1(3-phenoxypropyl)amonium chloride)

7 g (22.48 mmol) of 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid are
dissolved in 50 g of thionyl chloride and stirred for 3 hours at 20-25°C and then
refluxed for 30 minutes (79°C). The reaction medium is then concentrated to
dryness under reduced pressure and the residue (8.8 g) is taken up in 46.2 g of

anhydrous DCE (total mass = 55 g).

Preparation of the sample

2 drops of reaction medium are taken up with stirring and diluted with 1.5 ml of
MeOH + 0.5 ml of CH;CN.

- Column: Xterra RP18 3.5 um, 100 mm*4.6 mm.

- Mobile phase:

A - 0.01M KH,PO, buffer

B — Acetonitrile

- Flow rate: 1.0 ml/min.

- Gradient:

Time (min) %A %B
0 80 20
15 25 75
25 25 75
27 80 20
37 80 20

- Detector: UV at 226 nm

- Injection: 10 pl of product in dioxane/H,0 (95/5)
- Retention:

Product retention times

2.6 min p-methanesulfonamidophenol



0 The process is performed in the same manner as previously (Example 13), starting with 138 g
(1.466 mol; 1.15 eq.) of phenol, 109.5 g (2.738 mol; 2.15 eq.) of NaOH, 530 ml of distilled water and
308.9 g (1.27 , 1{ -(3-chloropropyl)- N,N-dibutylamine hydr %}% ixture is
refluxed for 16 %%]1 %ﬂgﬁi ormed is separated out %/)settling and Waips e%rwn 1 Brﬁpg; water and
then diluted with 500 ml of MTBE and washed with 500 ml of 2 Toci NCI. The MTBE phase is
concentrated under vacuum and the oil is dried by azeotropic distillation with DCM. 307.1 g of the
crude derivative N,N3jibpiiyil-dNe(Pnphe mexy@irpydessinemrgidetained. Mass yield: 91.4% by weight
297.3 g (1.13 mol) of N Néﬂibut [-N-(3:phen opylamine isolated previously are stirred in 600
ml of DCE, and 148&3%.9%({@{% rﬁgﬁaf@%ﬁgé?ggéﬁ) Cl are added, at 20C. The mixture is stirred for 1
hour at this temperatlite3ana driadyby-dretiensrutdminmitmbairoNGR-Grifrackteniestrnt 0.01% is
obtained, and is then concentrated under vacuum. 363.1 g of N,N-dibutyl-N-(3-phenoxypropyl)amine
hydrochloride are obtained. Titer: 93.7% (Yld 100%). 1H NMR (DMSO) 6 0.93 (t, 6H, 2-CH3), 1.36
(sextet, 4 H, 2-CH2), 1.77 (m, 4 H, 2- CH2), 2.33 (m, 2 H, CH2), 2.98 (m, 4 H, 2-CH2-N), 3.19 (m, 2 H,
CH2-N), 4.04 EX2AMPCEI 210582806 M, R4d(eth§IHN-(DHenomyetBO MR (YISC)6ride6 (2-CH3),
20.2 (2- CH2) %@Nldgmniﬁﬁe%@é@aﬁgrﬁiIQ%)CHZ'N)’ 52.5 (2-CH2-N), 64.7 (1-CH2-0), 114.4,
121.4, 129.6, zS-CHarom), 158.1 (1-Carom-0). Example 13: Synthesis of dronedarone coupling by
Friedel-Crafts reaction of 2-butyl-5-methanes ’ 5 id%)enzofuran-3-carboxylic acid chloride with
N,Ndibutyl-N-(3-phenoxypropyl)amine hydroa .34 g (22.5 mmol) of
N,N-dibutyl-N-(3-phenoxypropyl)amine hydrockleride and 40 g ¥f DCE are introduced into the total
amount (55 g) of the preceding reaction medium of Example 10. The\ixture is cooled to between O
and 5C and 12 g (4 eq.) of AICI3 are added. The reaction tum is stirred at 20-25C for 4 hours and
then hydrolyzed by pouring it into 75 ml of water at between 0 and 5C. The organic phase is washed
twice with 75 ml of water, filtered and then washed again with 75 ml of water and concentrated under

reduced pressure. 6:8YUPBRUEOBroaUe: e MBtainega-) of Né-enrlpiagyhybibNSistnifaaipg dissolution
in 5d0 ml chj DC{%}%@%@@I&%H_M%E]:& gvbfé‘rJBQ%’@I&&SPIEIBMW@T\@fi_dl_@cﬁﬁ%§Q\mh@fsy\@tﬁfrﬂﬂdrﬁna”y the
crude product thus .optal I ied by chromatogr, on slijcg, elyting with e tate

(90u) mothan 1B} S 2 oo R AE ORI it & LA 47 8n S5 Rt YR 15,606 by
weight 1H NME (DM 8O)y@ers3ie @ikucCHS stores for 6 Howr<CH3ninutestet L8 (anteeivddrcomplex, 6

H, 3-CH2), 1-6%(mna{és%%fé:gﬂméf;br%éés%be%é@tw,t? E'etal“r%g%dwrezsﬁze(mat%rh"oﬂ:Hz‘N)’
2.80 (t, 2 H, CH2), 2.87 595073 H, CH3-S), 4.06 (broad t, 2 H, CH2-0), 6.92 (d, 2 H, CHarom), 7.25, 7.34,

a0 (-3 11, Oy 190 it o D (& esest 9 6) 108 1 Rty oS (SOOI S (1 Crioy

14.1 (2-CH3), (B8IY ((3-VG1H2) D269, F5%(R0HB), IBABKLCHRE DA GHR)eBRe(1s6HBS), 53.9

(2-CHN), 50-%&&5%81%99@095&#%93: %Jr.‘h_?%)g)?%rZo@'l@N%%még-&gg_ﬁe%&@%n@' CHarola

116.8, 128.1, 132.8 (3-Carom), 131.3 (1-Carom-N), 151.8, 163.3, 1 Carom-0), 190.4 (1-00).
Example 14: 8¥h8R&IReEf phenyl 2-buty1-5-methanesulfonamidobenzofuran-3- carboxylate (or phenyl

2-buty1-5-(methaszegelfiomamidopyangighiran-3- carboxylate)
'H NMR (DMSO) 5 1.08 (t, 6H, 2-CH3), 2.64 (q, 4 H, 2-CH,), 2.88 (t, 2 H, CH,-N),
4.05 (t, 2 H, CH-0), 6.92 (m, 3 H, CHarom), 7.27 (M, 2 H, CHarom); °C NMR (DMSO)
5 12.0 (2-CHj3), 47.9 (2-CH»-N), 51.8 (1-CH,), 66.5 (1-CH,-O), 114.6, 120.7, 129.4
(5-CHarom), 158.9 (1-Carom-O).
N,N-Diethyl-N-(phenoxyethyl)amine hydrochloride is formed by dissolving 35

g (0.181 mol) of the preceding N,N-diethyl-N-(phenoxyethyl)amine in 450 ml of
anhydrous MTBE, followed by sparging 7 g (0.181 mol) of hydrogen chloride gas
into the medium. The precipitate formed is isolated by filtration and dried in a
ventilated oven at 55°C for 3 hours to give 40 g of N,N-diethyl-N-
(phenoxyethyl)amine hydrochloride.



The following solution is placed in a 250 ml reactor containing the acid chloride of Example 10 in solid
residue form: 3.53 g of phenol (1.2 eq.) and 50 ml of CH2CI2 (anhydrous). The medium dissolves
gradually. Th iti is rinsed with 50 ml of CH2CI2 (anhydro Elx\e%]{?ql ' olution is
added to the fﬁa@?yﬁ%ﬁﬁﬁ at 30-35C: 2.47 g of pycé'llgine (1 eq.), 25 Lrﬁ (‘)I'][ ic o%arr%gﬁ)a%ne
(anhydrous). The reaction medium is extracted with a mixture of 6.3 g of HC1 (36%) and 100 ml of
H20 (distilled). The mixture is stirred for 15 minutes and the phases are then separated by settling.
The organic peagavigtirenpwegheatbwith {90 mbn AN PR goxyabepy 34mi@OH. The organic phase
is washed again with: 50.ml of H nge hen concentrated, and the following,is added to precipitate
the product 2D ek R R A B S 2025 o gradaty
remove the DCM. The mixture is filtered. 14.4 g of oily residue to be puified are obtained. Calculated
titer (if 200% yield taking into account the organic purity obtaiqﬁd by HPLC) = 84% Same analytical
method as for Example 10. Example 15: Synthesis of N-12-buty1/3-(4-hydroxybenzoyObenzofuran-5-
yllinethanesulfonamide according to a Frieg/reagtion Wg f phenyl
2-butyl-5-methanesulfonamidobenzofura 0 Xhlj earid 40 /mlgf chlorobenzene are placed in a
100 ml four-necked flask. The mixture is stiffed’until-dissolution’is complete, and 4.1 g of AIC13 (4
equivalents) are then added and the mixture is heated at 95C for 17 hours. The reaction medium is
cooled to 20-25C and diluted with: 40 ml of CH2C12. The mixture obtained is hydrolyzed by pouring it
ir?to 88 ml of H20, Withgwﬁmdhﬁge%@nh J@wwﬁémemw:i@riaé;ﬁr&%aé@%iéﬁm@t'tmm,ehglcllms
ave disappeared, and. ases, are the arate settling. T nic p is washed once
a0 S i o e DrAid e b 4 b P o 10 125

again with 80 ) mPo are’adde orgaric pha hep a
by addition of:¥a9d.S3Q a0 Bf (Belgd Tratemaad RO Sarted &1 1025 Ehhef iNdJpblalsespsreyihen

separated by seNlgguBGRBIRPMS EHISHESTROHMFE RGERId Ry 28 HY0R Of He @ BFrhkdL (36%),
40 ml of CH2C12 are added, the mixture is stirred and the %hase§ are then separated b)évistﬁttling. After
e

concentrating th&&YaHE BHLRY S5HRRTNPFEER] AL BT iRet3iRy e then diluted

500 ml of MTBE and washed with 500 ml of 2 %0 HCI. The MTBE phase is

concentrated under vacuum and the oil is dried by azeotropic distillation with DCM.

307.1 g of the crude derivative N,N-dibutyl-N-(3-phenoxypropyl)amine are obtained.
Mass vyield: 91.4 % by weight

297.3 g (1.13 mol) of the N,N-dibutyl-N-(3-phenoxypropyl)amine isolated previously
are stirred in 600 ml of DCE, and 148.9 g (1.469 mol; 1.3 eq.) of 36% HCI are
added, at 20°C. The mixture is stirred for 1 hour at this temperature and dried by
azeotropic distillation with DCE until a water content < 0.01% is obtained, and is
then concentrated under vacuum. 363.1 g of N,N-dibutyl-N-(3-phenoxypropyl)amine
hydrochloride are obtained.

Titer: 93.7% (Y1d 100%).

'H NMR (DMSO) & 0.93 (t, 6H, 2-CHs), 1.36 (sextet, 4 H, 2-CH,), 1.77 (m, 4 H, 2-
CHy), 2.33 (m, 2 H, CHy), 2.98 (m, 4 H, 2-CH,-N), 3.19 (m, 2 H, CH>-N), 4.04 (t, 2 H,
CH,-0), 6.82, 6.93, 7.24 (m, 5 H, CHarom); °C NMR (DMSO) & 13.6 (2-CH3), 20.2 (2-
CHy), 23.8 (1-CHy), 25.0 (2-CHy;), 50.4 (1-CH>-N), 52.5 (2-CH,-N), 64.7 (1-CH2-0O),
114.4,121.4, 129.6, (5-CHarom), 158.1 (1-Carom-O).

Example 13: Synthesis of dronedarone coupling by Friedel-Crafts reaction of
2-butyl-5-methanesulfonamidobenzofuran-3-carboxylic acid chloride with N,N-
dibutyl-N-(3-phenoxypropyl)amine hydrochloride

7.34 g (22.5 mmol) of N,N-dibutyl-N-(3-phenoxypropyl)amine hydrochloride
and 40 g of DCE are introduced into the total amount (55 g) of the preceding



purified by flash chromatography to give 1.09 g of the desired intermediate (para isomer). Mass yield =
27.3% Same analytical method as for Example 10. CLAIMS 1. A process for synthesizing a keto

benzofuran d i@%eﬁz}ﬁ‘ﬁé}%@ form (i), or in the form %f an addition salt r_\;\étﬂ@ﬁ@qiglégb(s%
Ah enzofuran derivative being

advantageously dronedarone or the hydrochloride salt thereof, said keto
of formula (1) below: (1) in which G1 represents a linear or branched alkyl (i), haloalkyl (ii),
cycloalkyl (iii), substituted or unsubstituted aryl (iv), alkene (v) or alkyne (vi) group, G3 represents
(i) a grogp _NW&M@ENMME&@' imh&hiﬂhtdﬁ% r@l@b@fﬁgﬁﬂtal (radsrearapdsancied alkyl

roup, (b) a cygloa rou a substituted or unsubstituted aryl group, Jepresents a
ﬁaloger(l ;tomygzl gzr};eu%?%{én%v e gérj'e?)%gsé%%é .gw rge'gljjer?l '§t(§r{§fe§1 %{Ilgyﬂ%]ga%gﬂ{yfaryl,
arylalkyl, hetefsuil agctbarkydroteaeddey elraikgl i§ioiop/dr mhabngienakbsisaryd gislp.C.  Ra
represents a sphstidRACPASSS Kamdiaarmatems Znehalylvaaioaliere@lkeentridakaxyalkyl

groups, no is %g:j\pnd\?v)i(tr?%arkf%fo \}v%fe%’a%é) [:gr’]centrated under reduced pressure. 6.8 g of crude

product are obtained.
The crude product is purified by dissolution in 50 ml of DCE and washed with

40 ml of 10% sodium hydroxide and 50 ml of water, and finally the crude product
thus obtained is purified by chromatography on silica, eluting with ethyl acetate
(90v)/methanol (10v). 2.2 g of dronedarone are obtained in a purity of 94.6%.
Mass yield: 16.6 % by weight
'"H NMR (DMSO) 5 0.83 (t, 3 H, CH3), 0.85 (t, 6 H, 2-CH3), 1.20 to 1.50 (unresolved
complex, 6 H, 3-CH;), 1.69 (m, 2H, CH,), 1.90 (m, 2 H, CH,), 2.40 (m, 4 H, 2-CH,-
N), 2.57 (m, 2 H, CH,-N), 2.80 (t, 2 H, CH,), 2.87 (s, 3 H, CH3-S), 4.06 (broad t, 2 H,
CH»-0), 6.92 (d, 2 H, CHgaom), 7.25, 7.34, 7.39 (m, 3 H, CHaom), 7.78 (d, 2 H,
CHarom), 12.19 (s, 1 H, NH); *C NMR (DMSO) & 13.7 (1-CH3), 14.1 (2-CHs), 20.7 (2-
CH,), 26.9, 28.0 (2-CHy), 30.0 (1-CH,), 29.2 (2-CH,), 38.9 (1-CH3-S), 53.9 (2-CH-
N), 50.3 (1-CH2-N), 66.6 (1-CH,-O), 114.3, 131.7 (4-CHarom), 111.7, 115.6, 120.2 (3-
CHarom), 116.8, 128.1, 132.8 (3-Carom), 131.3 (1-Carom-N), 151.8, 163.3, 165.7 (3-
Carom-0), 190.4 (1-CO).

Example 14: Synthesis of phenyl 2-butyl-5-methanesulfonamidobenzofuran-3-
carboxylate (or phenyl 2-butyl-5-(methanesulfonamido)benzofuran-3-

carboxylate)

O
O
O\\ _NH
/S\\O \
O

The following solution is placed in a 250 ml reactor containing the acid chloride of
Example 10 in solid residue form: 3.53 g of phenol (1.2 eq.) and 50 ml of CH,Cl,
(anhydrous). The medium dissolves gradually. The addition vessel is rinsed with 50
ml of CH,Cl, (anhydrous).



said process comprising a Friedel-Crafts acylation reaction, said reaction taking place starting with an
intermediate of formula (II) chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups

and NRdRe ?3 nidz%gelng identical or dlffereql;o_and being chosd@li W@@ feach
r aryl groups be

other, from a hydrogen atom, alkyl groups and aryl groups, said alkyl an Ing optionally
substituted. 2. The process as claimed in claim 1, characterized in that said compound of formula (l1)
is prepared by dehydration of a compound of formula (IX): G20 0 OH (1X) in which G1 and G3 are as
defined for therhetaduewmugammﬁrforgnubmée as elrinmesktibelanadiuandinodlistcthe grogpdb?2 is

chosen from halogen atoms trl,% -OH grou alko and r Io ups and -NRdRe with Rd and Re
being |dent|ca%rgdr}Fe ?%r)ud e|ng|%gh§§§%0rﬁ1 epen ﬁ {%yegcsr: FPﬁwerre rgtrlﬁnarﬁggv%gen atom, alkyl

groups and ar?K@?@tﬁﬁsV\éﬁldaa[mytlaﬁcpé@/ﬁ@d@fdd@e‘iﬁ@"/@bﬁbﬁdlstmbsﬁth'b&l (Fstities orbaess as
claimed in Clalmﬁu@@@mﬁ%ry@d i3 ﬁlﬂﬁ{&@édaﬁ@m@ skt f&@nH@] @Qéﬁa%@ﬂ@@@tiﬂﬁ@ ¢)elization

reaction of a com of formula VII iin in e keto
benzofuran of%? %??s'ilg\?ﬁ'e e]ﬁ t%% (i{l]/ ?é’t %1% @eﬁq?jgnqt%%logen
atoms, the -Olslr_gaouppiadalsexy matsfmtylagwgmmpxswmnl NR@QeamthHéd eoTbRerbieitganié thieal or
different and bgjpg, %d@&"%&%’ﬂé’&&ﬁ%&&i@?%&%@rqH@%l%ﬁ&%%@?a%@“?h@”ﬂk&[@“@s and aryl

groups, said alkyl and aryl groups being oEtlon substituted. nucleophilic substitution of a
compound of fSASERTREX MdmivAcRUL #haloeirdiriadi@ iy SRS B LaMalkDe mbddikyl, aryl,
arylalkyl, hetereé&ingrecy cloalkybdoilyatesidagdio akk pugfiedmes antaméyleneaminoalkyl group on a

compound of f85”8H|'9téézner (Pf 100% yield taking into account the organic purity obtained by
HPLC) = 84%

Same analytical method as for Example 10.

Example 15: Synthesis of N-[2-butyl-3-(4-hydroxybenzoyl)benzofuran-5-

yllmethanesulfonamide according to a Fries reaction

4 g of phenyl 2-butyl-5-methanesulfonamidobenzofuran-3-carboxylate and 40 ml of
chlorobenzene are placed in a 100 ml four-necked flask. The mixture is stirred until
dissolution is complete, and 4.1 g of AICI; (4 equivalents) are then added and the
mixture is heated at 95°C for 17 hours. The reaction medium is cooled to 20-25°C
and diluted with: 40 ml of CH,Cl,. The mixture obtained is hydrolyzed by pouring it
into 80 ml of H,O, without exceeding 35°C. The resulting mixture is stirred at 20-
25°C until the gums have disappeared, and the phases are then separated by
settling. The organic phase is washed once again with 80 ml of H,O. 50 ml of H,O
are added to the organic phase and the pH is adjusted to 12.5 by addition of: 2.3 g
of NaOH (30%). The mixture is stirred at 20-25°C and the phases are then
separated by settling.

The aqueous phase is brought to acidic pH by addition of 1.6 g of HCI (36%), 40 ml
of CH.Cl, are added, the mixture is stirred and the phases are then separated by
settling.

After concentrating the organic phase, 2.3 g of solid residue are obtained and are



(22) in which G1, Rol Re and no are as defined for the keto benzofuran (1) as claimed in claim 1. 5. A
compound of formula (ll), in base form, or in the form of pharmaceutically acceptable addition salts
with organic o aid compound (Il) having the following f 1 5&/(%5 Glisas
defined for thev@taﬁbenzoﬁj?g of formula (1) as clai ﬂ% in claim 1; GZﬂiﬁggeég ?cr)b qggen atoms,
the -OH group, alkoxy and aryloxy groups and -NRdRe with Rd and Re being identical or different and
being chosen, independently of each other, from a hydrogen atom, alkyl groups and aryl groups, said
alkyl and aryl gteifipa bgingspptnraltcgheiiytedyiGs 18w esents éildagred mibihe@aBemiréii) a group
-NHRe, in which Re represents (a) a linear or branched alkyl group or (b) a cycloalkyl group. 6. A
compound of formuala (VIIN), in base form, or in the form of pharmaceutically acceptable addition salts
with organic oMeffetigldtids,38id compound (VIII) having

Same analytical method as for Example 10.



the following formula: in which G1 is as defined for the keto benzofuran of formula (1) as claimed in
claim 1; G2 is chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe
with Rd and RWBeéagéﬂ%q%l or different and being Q{J,osen, independg@lwlgimdﬁlﬁg%from a
hydrogen atom, alkyl groups and aryl groups, said alkyl'and aryl groups being optionally substituted;
G3 represents (i) a group -NHSO2Re or (ii) a group -NHRe, in which Re represents (a) a linear or
branched alkyl group, (b) a cycloalkyl group or (c) a substituted aryl group, 7. A compound of formula
(IX), in base form, or in the form of pharmaceutica@iyaawceptable addition salts with organic or mineral
acids, said compound (IX) having the following formula: Gi 0 OH (IX) in which G1 and G3 are as
defined for the keto benzofuran of formula (I) as claimed in claim 1 and in which the group G2 is
chosen from halogenlato®rocess foHsyrthesiznkox ketndoanaeiyagr dapyadive. -NResefanith (Rd and Re

being idenéicabr’rrﬂiﬁ@@ﬂﬁ @g‘gﬁ:@fﬁ@gh@%ﬁ%dﬂ%@%ﬂ“%&fﬁ%@g&ﬁ{dﬁl@o@@ﬁ@;@%ﬁ?ﬂé aggrp’ alkyl
roups anda ar ro S,.Sal anda aryl groups peing optuonally supsttuted. ce a Iton
Tt oo e oS el SR B ST AR TRVaIE Bitaiel ormure O

below:

in which

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

G3 represents (i) a group —NHSO,Rc or (ii) a group —NHRc, in which 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 a group -ORb in which 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 halogen atoms and alkyl, haloalkyl,
alkoxy and alkoxyalkyl groups,

nais anindex equalto 0, 1, 2, 3 or 4,
said process comprising a Friedel-Crafts acylation reaction, said reaction taking

place starting with an intermediate of formula (II)

(1)

in which the groups G1 and G3 are as defined above and in which the group G2 is



(12) in which G1, Ra, Rb, Rc and na are as defined for the keto benzofuran (I) as claimed in claim
1, with the exclusion of the compound N-[2-butyl-3-(4-

hydroxybenzoyl)genzofuan-psylinethanesulfonamide. 48 PCT/FR2012/050606

chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups and -NRdRe
with Rd and Re being identical or different and being chosen, independently of each
other, from a hydrogen atom, alkyl groups and aryl groups, said alkyl and aryl

groups being optionally substituted.

2. The process as claimed in claim 1, characterized in that said compound of
formula (ll) is prepared by dehydration of a compound of formula (1X):
G O

2

G,
O OH
(1X)
in which G1 and G3 are as defined for the keto benzofuran of formula (l) as claimed
in claim 1 and in which the group G2 is chosen from halogen atoms, the -OH group,
alkoxy and aryloxy groups and -NRdRe with Rd and Re being identical or different
and being chosen, independently of each other, from a hydrogen atom, alkyl groups

and aryl groups, said alkyl and aryl groups being optionally substituted.

3. The process as claimed in claim 2, characterized in that said compound of

formula (1X) is prepared by a cyclization reaction of a compound of formula (VIII):

G,
O
G,
OH
O G1
(VIII)

in which G1 and G3 are as defined for the keto benzofuran of formula (1) as claimed
in claim 1 and in which the group G2 is chosen from halogen atoms, the -OH group,
alkoxy and aryloxy groups and -NRdRe with Rd and Re being identical or different
and being chosen, independently of each other, from a hydrogen atom, alkyl groups

and aryl groups, said alkyl and aryl groups being optionally substituted.

4. The process as claimed in claim 1, characterized in that the compound of formula

() for which G3 represents —NH-SO2-Rc and G5 represents ORb is prepared by



WO 2012/127173 49 PCT/FR2012/050606

nucleophilic substitution of a compound of formula RbX in which X is a halogen
atom and Rb represents an alkyl, haloalkyl, aryl, arylalkyl, heteroaryl, cycloalkyl or
heterocycloalkyl group or an -alkyleneaminoalkyl group on a compound of formula
(12):

HO
g
0]
i
RC/ \\() O \ G1
0]
(12)

in which G1, Ra, Rc and na are as defined for the keto benzofuran (I) as claimed in

claim 1.

5. A compound of formula (Il), in base form, or in the form of pharmaceutically
acceptable addition salts with organic or mineral acids, said compound (ll) having

the following formula:

in which

G1 is as defined for the keto benzofuran of formula (l) as claimed in claim 1;

G2 is chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,
independently of each other, from a hydrogen atom, alkyl groups and aryl groups,
said alkyl and aryl groups being optionally substituted;

G3 represents (i) a group —NHSO,Rc or (ii) a group —NHRc, in which Rc represents

(a) a linear or branched alkyl group or (b) a cycloalkyl group.

6. A compound of formula (VIIl), in base form, or in the form of pharmaceutically

acceptable addition salts with organic or mineral acids, said compound (VIIl) having



WO 2012/127173 50 PCT/FR2012/050606

the following formula:

G,
O
G,
OH
O G,
(V1)

in which

G1 is as defined for the keto benzofuran of formula (I) as claimed in claim 1;

G2 is chosen from halogen atoms, the -OH group, alkoxy and aryloxy groups
and -NRdRe with Rd and Re being identical or different and being chosen,
independently of each other, from a hydrogen atom, alkyl groups and aryl groups,
said alkyl and aryl groups being optionally substituted;

G3 represents (i) a group —NHSO2Rc or (ii) a group —NHRc, in which Rc represents

(a) a linear or branched alkyl group, (b) a cycloalkyl group or (c) a substituted aryl

group,

7. A compound of formula (IX), in base form, or in the form of pharmaceutically
acceptable addition salts with organic or mineral acids, said compound (IX) having

the following formula:

G,
O OH
(IX)
in which G1 and G3 are as defined for the keto benzofuran of formula (l) as claimed
in claim 1 and in which the group G2 is chosen from halogen atoms, the -OH group,
alkoxy and aryloxy groups and -NRdRe with Rd and Re being identical or different
and being chosen, independently of each other, from a hydrogen atom, alkyl groups

and aryl groups, said alkyl and aryl groups being optionally substituted.

8. A compound of formula (12), in base form, or in the form of pharmaceutically



WO 2012/127173 51 PCT/FR2012/050606

acceptable addition salts with organic or mineral acids, said compound having the

following formula:

HO
T
H (0]
Q\S N
RC/ \\() O \ G1
(0]
(12)
in which

G1, Ra, Rb, Rc and na are as defined for the keto benzofuran (l) as claimed
in claim 1, with the exclusion of the compound N-[2-butyl-3-(4-

hydroxybenzoyl)benzofuran-5-yljmethanesulfonamide.



