WD 2011/ 131881PCT/ FR2011/ 050706 METHOD FOR PREPARI NG 3- KETO- BENZOFURAN

DERI VATI VES The present invention relates, in general, to the

preparation of 3-keto5benzofuran derivatives. Mre specifically, the
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More specifically, the invention relates to a method for preparing 3-keto-
benzofuran derivatives of general formula:

10
in which R represents an alkyl or aryl group, R represents hydrogen or an
alkyl or aryl group and R; represents an alky! or pheny! group of general
formula:
15
I
in which Y represents hydrogen, a halogen or a hydroxyl, alkoxy or
dialkylaminoalkoxy group.
20
In formula | above:
. R or Ry represents, in particular, a linear or branched C4-Cg alky!
group, in particular a linear or branched C4-C4 alkyl group, such as
25 methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyt or

else a phenyl group that is substituted or unsubstituted,



- 2 - R2represents, in particular, a linear or branched Cl-C8 al kyl group,
in particular a linear or branched 01-C4 al kyl group such as nethyl, ethyl,
n- propyl, isopropyl, n-butyl, sec-butyl or tert-butyl or else a phenyl

group of fowmlzm14/1318e4hi ch Y represents, in partipPOTAR2014/650706i ne,
chlorine, bromne or iodine or a linear. or branched Cl-C8 al koxy group, in

particular a linear or branched Cl-C4- gl‘koxy group such as net hoxy, ethoxy,
n- propoxy, isopropox n- but oxy, cbut o or tert-byto or A
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hydrogen in the Ry gfbmb%i |g@@mmdx3d@rm-b@mayyst in order to form
2-n- butii 5-ani no- benzo uran hi s benzofuran derivative is then subjected
to the action of nethanesul fonyl chloride, which gives

2-nbut y1- 5- detdren &egfauna i, dnehghma‘wbarmahﬁiauied sanmoratesl guh Rq, n-
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However, t hlbé %?ée%@ﬂﬁ?‘ﬁ(é@%ﬁouﬁ%ﬁ@ tﬁé Qﬁ?%%?sz i @en[ﬁﬁﬂépar t)l cular in
the type of prmwﬂ-aheuﬂéﬂahha mentigned eagent s used, narrel y hydrogenati on
under pressure which conprises an industrial risk as well as a treatnent
WO 2011 31 881PCT/ FR2011/ 050706, - t hanesul f on chl oride, a
dangeroéé iﬂé‘ eR?MRAKE @irTOBBH@r 5t3@0¢f§n%‘ieogtpg‘%h?rﬂﬂ?§tt P@& %ompounds
(et hanesul Wtﬂ*t e the subject of patent EP0471609 in which their preparation and
their therapeutic applications, in particular in the cardiovascular field, are
described. By way of example, 2-n-butyl-3-{4-[3-(di-n-butylamino}-propoxy]-
benzoyl}-5-methanesulfonamido-benzofuran, commonly called
25 dronedarone, and its pharmaceutically acceptable salts, has proved to be

particularly advantageous, for example, as an antiarrhythmic agent.

Patent application W(00248132 describes a method for the synthesis of
dronedarone using 2-n-butyl-5-nitro-benzofuran which is reduced, under
30 pressure, with hydrogen in the presence of platinum oxide as catalyst in
order to form 2-n-butyl-5-amino-benzofuran. This benzofuran derivative is
then subjected fo the action of methanesulfonyl chloride, which gives 2-n-
butyl-5-methanesulfonamido-benzofuran which is treated with 4-[3-(di-n-
butylamino)-propoxy]-benzoyl chloride to give dronedarone.
35
However, this method is not without disadvantages inherent in particular in
the type of reaction used and in the reagents used, namely hydrogenation
under pressure which comprises an industrial risk as well as a treatment



The search for a nethod for preparing dronedarone capable of overcomng 5

t hese drawbacks and di sadvant ages therefore remains of paranount

i nportance. It has now been found that it is possible to obtain this
conmpound, wWyid) 2paqeh Miggd, using reagents and reactpOQT/RRZEAN/650H06d0 not
have the 10 di sadvantages and drawbacks previously reported because they do
not involve either a catalytic hydrogerf\’a'ti on reaction under pressure or the

use of nethanesul fonyl chloride. According to the invention, the
3- ket o- benz ¥itlr Agthesiasyieny «chignids, oa rﬁﬁngefo%r?%ﬁ Mhich can-gensrate, upl i ng a
benzof uran genbierid ikfpueities emetimndsofonttas). in which RL and R2 have

t he sane neani ngs as above and X represents 20chl orine, brom ne or iodine
or a sulfonate group of general forrmula: SO2-0- IV WO .
2011/ 131881 P6a&/delpdH fr Gb@ielitod fot prepardRy didhedaroriencapibdd oRoversonting sane
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| i gand, whi dnpejitaree.t he desired conpounds. The pal | adi um conpl ex used in
the nethod of the invention is generally in the formof a palladi un(0)
conmpound such as for ex

le: 10 . : o .
Lr15(di benz{linarrRMO8EDTeYRR HialitiaPessile toptialnbiesompowrd wiingent) 3+ or
preferably, yidd,s(lifgnrddaitoeandt anedtio | aipgn(tBxt cdd | edhehavaather

10 disadvantages and drawbacks previously reported because they do not
involve either a catalytic hydrogenation reaction under pressure or the use
of methanesulfonyl chloride.

According to the invention, the 3-keto-benzofuran derivatives of formula |
15  may be prepared by coupling a benzofuran derivative of general formula:

in which Ry and R, have the same meanings as above and X represents
20  chlorine, bromine or iodine or a sulfonate group of general formula:

R3-50,-0-
IV

in which R3 represents a triflucromethane (-CF3) or imidazolyl group, with a
25  sulfonamide derivative of general formula:



"Pd(dba) 2", 15 and a |igand generally chosen from phosphi nes, usually
bi aryl phosphi nes. These bi aryl phosphi nes are generally substituted in
vari ous ways. Thus, the aryl, such as phenyl, ring not bearing the

phosphor us g@mR0T8M 318840 nono- or, in particul ar, POTIFREEIT/0507G, for
exanple, with the isopropyl group while the aryl, in particular phenyl,
ring bearing the phosphorus atom nay bé Tor eover mono- or pol ysubsti t ut ed.
In particular, this aryl ring does not conprise other substituents than the
phosphorus atom 25 The phosphorus atom for its part, may itself be
substituted, for exanple nono- or, preferably, disubstituted, for exanple

with alkyl or cycloal kyl groﬁ%ﬁ#&@* as tert-butyl or cyclohexyl. By way of
exanpl e, the follow ng conpot %e used as |igands: 30

2-(di-tert-buty|phosphino)-2',4',6'-triisopropé)-l,l'-biphenyl, call ed
hereinafter "ligand L1", WO 2011/1 31 881PCT/FR2011/ 050706 - 5 -

2- (di - cycl ohexyl phosphi no)-2',4',64riisopropyl-1,1'-biphenyl, called
herei nafter "ligand L2",

2- (di -cycl ohexyl hi -2 .6 -dj - e o1 L., d
cher el naf t ol wﬁcggﬁiﬁﬁéﬂg katme SealingBid'28dve tis BRI e prédhi&or a
2- (di -tert - basigl ppesiplindop- 8ata\Bice sysiermarferngd -of adcogiplex between a
triisopropyi: o 1A || IAY ; d SR bk jgand L1 is
parti culgrl a%@gﬁ%ﬁﬂ@ﬁ%ﬁd al’ﬁgabl spg' g@‘ed&?élﬂféehh%% t he énﬁ?ﬁ%%m;écor ding to
the invention may be

The palladium complex used in the method of the invention is generally in
the form of a palladium(0) compound such as for example:

10 « tris(dibenzylideneacetone)dipalladium(0), called hereinafter
“Pd.{dba)s” or, preferably,

¢ bis(dibenzylideneacetone)palladium(0), called hereinafter
“Pd{dba),”,
15
and a ligand generally chosen from phosphines, usually biarylphosphines.

These biarylphosphines are generally substituted in various ways. Thus,
the aryl, such as phenyl, ring not bearing the phosphorus atom may be

20 mono- or, in particular, polysubstituted, for example, with the isopropyi
group while the aryl, in particular phenyl, ring bearing the phosphorus atom
may be moreover mono- or polysubstituted. In particular, this aryl ring does
not comprise other substituents than the phosphorus atom.

25 The phosphorus atom, for its part, may itself be substituted, for example
mono- or, preferably, disubstituted, for example with alkyl or cycloalkyl
groups such as tert-butyl or cyclohexyl.

By way of example, the following compounds may be used as ligands:
30
» 2-(di-tert-butylphosphino)-2’,4’,6'-triisopropyl-1,1’-biphenyl,
called hereinafter “ligand L17,



chosen in particular from al cohol ates, but nore generally from weaker bases
such as phosphates or carbonates, for exanple alkali netal 15 phosphates or
al kali metal carbonates such as tripotassi um phosphate, potassium carbonate

or cesium cyyb@AMPE1319819eneral , the coupling reactpPQT/FR2CE/05GZD6OUL i N
the hot state, for exanple at a tenperature between 60C and 120C, and in an
appropriate solvent. 20 This may correshpond to an al cohol such as

tert-butanol, to an_ether such as for npl.e, t etrahydrofuran qr di oxane or
to a hydrocarbon?® i A-EEFYFRRPAP p%'ﬁ'!ﬂi?ﬁ&ﬁ?'&ﬁ%&%’?%%n?'@ﬁsﬂnﬁs f or

exanpl e tol uene. D ealskhb@ivearr “garst L2Yt es a sol vent of choice in the
context of the present invention. 25 The starting conpounds of fornula |11

may be obtained as described below. A - The conpounds of formula Il1 in
whi ch X represenwts 2-(dhtyeidhexylphasphine)at’ .6 -dunelsory-dn (ighemyhatcatiekl bel ow)

may be tai ned by ; ﬁ% a benzofuran derivative of general
f or mul a:oé)30 V\Dthggellﬁ 1&%%%?FR2011/ 050706 - 6 - brom ne or iodine
atom with an acyl chloride of general formula: VII 5 in which R2 has the

sane Imaan: ng as abﬁ?zqdj_gén-bb@;m@@ﬁn@_@iﬁ?g_t@mrﬁetﬁw@,4a,$3’_cat al yst, for
exanpl e aium hum ¢ tr%cl)pr%bym,1'-bipheny!, called hereinafter “ligand L4".

10  Ligand L1 is particularly advantageous.

The basic agent used in the method according to the invention may be
chosen in particular from alcoholates, but more generally from weaker
bases such as phosphates or carbonates, for example alkali metal

15 phosphates or alkali metal carbonates such as tripotassium phosphate,
potassium carbonate or cesium carbonate.

In general, the coupling reaction is carried out in the hot state, for example
at a temperature between 60°C and 120°C, and in an appropriate solvent.
20 This may correspond to an alcohol such as tert-butanocl, to an ether such
as for example tetrahydrofuran or dioxane or to a hydrocarbon, in particular
an aromatic hydrocarbon, such as for example toluene. Dioxane however
constitutes a solvent of choice in the context of the present invention.

25  The starting compounds of formula Ill may be obtained as described below.

A.- The compounds of formula lll in which X represents a chlorine, bromine
or iodine atom (designated X; below) may be obtained by the reaction of a
benzofuran derivative of general formula:

30

in which R4 has the same meaning as above and X4 represents a chlorine,



The conpounds of fornmula VI described above may be obtained according to
the followi ng reaction schene: that is to say starting with a
2- hydr oxy- phenyl derivative of formula VII1 in which X1 represents
chlorine, b{pHiJdpa1Pr31g84i ne, which is reacted w th pCtFRED1G80060f
formula I X 1n which R has the sane neani ng as above, Hal represents a
hal ogen, in particular bromne, and R4Gepresents a Cl-C4 al kyl group, such
as for exanple ethyl, to forman ester of fornula X in ich Rl, R4 and X1
have the saREPMBgMiedingatamovEh Wéch@é'g?iogléef‘@r%é‘?fﬁ? 1y carried out by
heating in an appropriate solvent, in particular a polar solvent such as
N, N-di net hyl formam de, and in the presence of a basic agent such as an
al kali metal carbonate. WD 2011/131881PCT/FR2011/050706 - 7 - The ester of
formula X is then saponifiedifin a solvent, in particular an ether, and in
the presence of an appropriatle basic agent such as agyal kal i net al
hydr oxi de to formthe 'gr.es@ndirﬁarret al salt of a carboxylic acid
derivative which is then treated with a strong acid in a solvent such as an
5aromati ¢ hydrocarbon, to give the carboxylic acid derivative of fornula Xl
in which RL and X1 have the sanme nmeani ngs as above. In a subsequent step,
t he carboxylic acid derivative of formula Xl is then cyclized by heating in
the presencin vhich Beheasnibesaronyneaning @s, abboye, 10 th prpancentio? iLe®is and of
an acid accgpiks stalyshSoPekanpledimiliriehidre, reacti on general Iy taking
pl ace by heating 1n a solvent such as an aromatic hydrocarbon, to give the
desired conpounds of forrmula VI. B.- The conmpounds of fornmula IIl in
whi ch X r epTesainapsursis dfdoahelagviodgsclibedfabioremibg be\bbtaipet ecobtdinged
accordi ng t?&%he f.ol | ow ngt.émegﬁﬁ%ﬁg_ schene: Il nanmely a 1, 4-benzoqui none
of fornmula I'Ieﬁoélos(vplgarteg A enam ne of 20 formula XIV in which R1L
and R2 tave the same neani ngs as above, and in which R5 represents a
hydrogen atom a linear or branched Cl-C4 al kyl group, or a phenyl group
optionally substitut eeE at the para{?positi on with a Cl-?% al kyl or Cl1-C4

|

al koxy group.
X3 C-H l 8]
' “CH~C-OR, meereime _ij:
—©[0H +H1‘I3H004 X, C-H i

Haj 0-CH-C-OR,

Vil X X }

that is o say starting with a 2-hydroxy-phenyl derivative of formula VIl in
which X; represents chlorine, bromine or iodine, which is reacted with a

15  haloester of formula IX in which R; has the same meaning as above, Hal
represents a halogen, in particular bromine, and R4 represents a C4-Cy
alkyl group, such as for example ethyl, to form an ester of formula X in
which R4, R4 and X4 have the same meanings as above.

20  The reaction is generally carried out by heating in an appropriate solvent, in
particular a polar solvent such as N,N-dimethylformamide, and in the
presence of a basic agent such as an alkali metal carbonate.



WD 2011/ 131881PCT/ FR2011/ 050706 - 8 - the substituent R5 represents an
al kyl ene bridge between two identical nononers, in which case the reagent
XI'V corresponds to the following fornula XIV-bis: Y-L-Y (XIV-bis) 5 in

whi ch: WO 2011M3188resents a group of the fol | (WETWFR20AMII50706n whi ch
R1 and R2 10are as defined above (cf. formula XIV): L represents an

al kyl ene bridge, for exanple a Cl-Cl10- 7t5 The reaction between the
conmpounds of fornulae Xl and XIV o bis is carr i n,an acidic

sol vent, fofl NBR&RSIC faimrylack sdhan S?PEF’@Qgé” gaAyRntsn W@ﬁ‘@?@a%gﬁ’%f uran
derivati vesaff ih @idrptesel¥eidf avhagproBliatnbadie dyave sudie aseerreallkahtrmnetgls as

above. 20 The,conpound, of f.or mul I
derivative BY" Pé%‘ul%% fogn jthe v&ﬁrgﬁpﬂgﬁ'%gﬁ&ﬁgomﬁd%ﬂaﬁﬁgxﬂ %(@//e

pﬁrt i cul ar dativativeewhiahds fBem freatdiewithrre strengiacy msa sbbyeat suth @siasi ng | n

t he presenc | [ h
Che D esence. ghenl ik tEnc e 0 BRSO Lo Rl ger cbgingies, (e
sanme meani ngHicsRaBod & hﬁY@tbﬁﬁng@@ﬁﬂmﬂsrﬁ@ab% esent Hal or -0S02R3. In

particular, when R3 represents a trifluoronethane, then A represents

- 0302CF3. 30 The benzofuran derivati
In a subsequentu step, the Ic:\:glaboxy‘les O];d ggﬂ\%artﬁle ofO {ormu?a Xl is then

cyclized by heating in the presence of a benzenesulfonyl halide, for

10  example chloride, and of an acid acceptor such as a tertiary amine, the
reaction generally taking place by heating in a solvent such as an aromatic
hydrocarbon, to give the desired compounds of formula V1.

B.- The compounds of formula 11l in which X represents a sulfonate group
15  of formula IV may be obtained according to the following reaction scheme:

namely a 1,4-benzoquinone of formula X!l is treated with an enamine of

20 formula XIV in which Ry and Rz have the same meanings as above, and in
which Rs represents a hydrogen atom, a linear or branched C4-C4 alkyl
group, or a phenyl group optionally substituted at the para position with a
C4-C4 alkyl or C4-C4 alkoxy group.

25  Alternatively, the reagent of formula XIV may be a dimer, that is to say that



WO 2011/1 31 881PCT/ FR2011/050706 9 CH ) - N C41-19 41 )2 XVI I |
Z represents a hal ogen, for exanple brom ne, the hydroxyl group 5 or a
sul fonate group of formula -0-S02R3 in which R3 represents a

trifluoromeypyen®iqy131gsdazol yl group, represent angeQe/FR2041¢680706 t he

present invention.

i nventi on.

In these 10 exanples, the abr evi ati ons bel ow are used:

in which

The followng nonlimting exanples illustrate the

TLC:. thi n-1ayer chromat ography HPLC: hi gh- performance |iquid chronatpgraph
NVR: nucl ear %@Héﬂ't{e‘e%%ﬁn'@ﬁfﬁsﬁrﬂs %%ﬂ?%ﬂ%%é!gge Setwodn fivs TETRPI" 2P
| . 2- n- But vinforiontere; e whithiroage (ibenpagedt WV Elrrespon@4He; thé folBwing
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formula X1V-bis:

Yol Y
(XIV-bis)
in which:

Y represents a group of the following formula, in which Ry and R
are as defined above (cf. formula XIV):

L represents an alkylene bridge, for example a C4-Cqq.

The reaction between the compounds of formulae Xlll and XIV or XiV-bis is
carried out in an acidic solvent, for example acetic acid. It leads to the 5-
hydroxy-benzofuran derivatives of formula XV in which Ry and Rz have the
same meanings as above.

The compound of formula XV is then coupled with a sulfonyl derivative of
formula XVI in which Hal has the same meaning as above, in particular
chlorine, and Rz has the same meaning as above, this being in the
presence of an acid acceptor, in particular pyridine, which gives the
sulfonate derivatives of formula il in which Ry, Rz and Rz have the same
meanings as above.

The substituent A may represent Hal or -OSOzR;. In particular, when Rs
represents a trifluoromethane, then A represents -OSO,CF3.

The benzofuran derivatives of general formula:



20 A Ethyl 2-(4-bronp-2-fornmvl phenoxv)-hexanoate (conpound X: Rl = n- C4H9;
RA = C H5 X1 = Br) 8.9 g of potassium carbonate (64.3 mmol) and 45 m of

N, N 25 di met hyl formam de are placed in an equi pped reactor and then heated
to 55C wit hyrdhigorha1881sol ution of 22 g of 2- hydr QTARROAMYE50706

benzenef or mal dehyde (conpound VII1: X1 = Br) (107.2 mol) in 40 m of

N, N- di net hyl formam de is then poured dlgobvm' se over the mxture at 55C, the
dropping funnel is rinsed with 10 m of N, N-di nmet hyl f ormam de. The 30
mediumis stirred at 55C for 30 minutes and then heated to 80C. 20.8 ml WO
2011/ 131881PCT/ FR2011/ 050706 10 - of ethyl 2-bronohexanoate (conmpound | X
Rl = n-C4F19; R4 = C2H5; Hal (ﬂ- Br) .6 Mol ) are added, and the dropping

funnel is ri nzed_ 10 m or T{u@ He t| on nedi um
is kept at 80 Hrri uthe o @ac " s ‘#oni tored by
TLC (el uent: 5meghyl cycl ohgxa&e acet ate: 7/ 1, Rf of conpound VIII:

0.53; Rf of conpow : “the end of the reactlon the tenperature

of the reaction medium i3 brought to 20C and then 100 m of dei oni zed wat er
are slowy added, 10 leading to the dem xing of an oil. This oil is
decanted of f and separated fromthe aqueous phase and then washed with 100
m of water. After decantation and separation, the oil is dil¥hdd with 60
m of toluene and then this organic phase is again washed with 100 m of
dei oni zed water. The | atter aqueous phase is back-extracted with 60 m of
et hyl acetate. The

in which Z represents a halogen, for example bromine, the hydroxyl group

5 or a sulfonate group of formula -O-SO;R3; in which Rz represents a
trifluoromethane or imidazolyl group, represent another subject of the
present invention.

The following nonlimiting examples illustrate the invention. In these
10  examples, the abbreviations below are used:

TLC: thin-layer chromatography
HPLC: high-performance liquid chromatography
NMR: nuclear magnetic resonance

15

PREPARATIONS
. 2-n-Butyl-5-bromo-benzofuran (compound VI: Ry = n-C4Hg; X =

Br)

20

A. Ethyl 2-(4-bromo-2-formylphenoxy)-hexanocate {compound X: Rq =
n-C4H9; R4 = CgHs; X1 = BI’)

89g of potassium carbonate (64.3mmol) and 45ml of N,N-
25  dimethylformamide are placed in an equipped reactor and then heated to
55°C with stiring. A solution of 22g of 2-hydroxy-5-bromo-
benzeneformaldehyde (compound VIII: X; = Br) (107.2 mmol) in 40 ml of
N,N-dimethylformamide is then poured dropwise over the mixture at 55°C;
the dropping funnel is rinsed with 10 ml of N,N-dimethyiformamide. The
30 medium is stirred at 55°C for 30 minutes and then heated to 80°C. 20.8 ml



15 organi c phases are conbined and then concentrated with a rotary
evaporator to give 34.9 g of the desired conpound X in the formof an
orange yellow oil. Yield: 95% 20 1H NWVR (400MHz, CDCI3): 60.93 (t, J=7.4

Hz, 3H, -CHRyOH#19188t. 23 (t, J = 7Hz, 3H, - 0- CHPCHRPR20H136507083 (m 2H,
-CH2-CH2-CH3); 1.46-1.54 (m 2H, -CH2-CH2-CH2-); 1.99-2.05 (m 2H,
~CH2-CE21 -CH): 4.20 (q, J=7.2Hz, 2H 100-CH2-CH3): 4.71 (t, J = 6Hz, 1H,

-CH2-CH-0-);.6,71 (d, 25J=8.8Hz,, 1H, ArH). 7.56 (dd,, Js9 and, 2. 6Hz, 1H,
ArH); 7.94 e&,e%i%hrﬁfno anga (,CO{TOP%Q &< Ry rC&é?"*l%C“ £d3): 8
188. 3- 170. &r) M92.8mmMd8 ate addéd,. dnd thE2@roBpingltindel-is tihded with/10 il of 61. 6
-32.3-27.3

B. 2- ( 4- Bronﬁ%q'Wﬁ@f\ﬁfﬁ)ﬁgﬁgﬁ@??ﬂ@gg%%ﬁq'gna@?glu(r&E‘)‘:’nlﬁeonﬁr?é 8Q°C wiih stiing; 60
of ethyl 2- s brppogredst ooty It e meaglicomexianomositoempoynd TS 36lyent17 mol )
and 52 o] - are . i i tor. 78
0  omdiRyiRYciohkdne ety ﬁ%ﬁ%‘%ﬁg?@?BSQSWS%&d?ﬂ’(ﬂ‘r %gﬁyﬁf?% de

(0. 23 mol ) cpmpound X5 Gbfdkei oni zed water are added at 20C. The reaction
mediumis heated to 40C with stirring and the saponification of WO

2011/ 131881PCT/ FR20111050706 -. 11 - the ester i nitored by TLC.(el uent:
met hyl cycl oAExHReeNd dAihihe Kadlighe the Jemperaiufe d)?otgg Eﬂ’aci{e'étri%d%{'@?d, Rf of
conmpound X bréudiit; toREOW ammintreamdOXIml 6f d&)oniZedAwatdreamn dicaily tdddedeact i on,
the te ra 2 Of .t \cii 0 L [ I of
sodi um chl 056%’5&12”@69 z{ggﬁ{ﬁ?@%ﬁ'ﬁ qugﬁ%’Hgﬁ;H%é’?oﬁgggn&éﬁq é&%’?\%%ﬁﬁgaa%go m of
tol uene ar efrasidbe auueousapbassh anddthen meashed dwith etPbipl tiewateswAdiedi ti on of
20 m of a ﬁé%&ﬁﬁé@ibﬁ%ﬁ% r&drt] tROLH T AMuteWiilhOsd n ot $GHEAE afd Gheii th

o ot £ pad, AR 80 Bl oK ke o o
the phases, |4tha aq@slisCphiss ¢s baick@xgadtadahitl eMdarofvehyliaceiatd Theot ary
g;’gf g-ra]ig ' to?geﬂlli(\:/ ep g's'e7s r%f c%rr{b?rﬁjeé) ! éna“’h fh(én %E)Xéér%eltbée%ithn at r}Sta(f'gl d
evaporator to give 34.9 g of the desired compound X in the form of an
orange yellow oil.

Yield: 95%
20
TH NMR (400MHz, CDCly): § 0.93 (t, J=7.4 Hz, 3H, -CHz-CH,-CHa); 1.23 (t,
J = 7Hz, 3H, -O-CHx-CHas); 1.36-1.43 (m, 2H, -CHz-CH,-CH3); 1.46-1.54
(m, 2H, -CHp-CHp-CHp-); 1.99-2.05 (m, 2H, -CH,-CH»-CH-); 4.20 (g,
J=7.2Hz, 2H, -O-CHo-CHs); 4.71 (t, J = 6Hz, 1H, -CH»-CH-O-); 6.71 (d,
25  J=8.8Hz, 1H, ArH); 7.56 (dd, J=9 and 2.6Hz, 1H, ArH); 7.94 (d, J=2.4Hz,
1H, ArH); 10.49 (s, 1H, CHO)

3C NMR (CDCl,):  188.3 - 170.6 - 159.3 - 138.1 - 131.1 - 126.9 - 115.2 -
1145-774-616-32.3-27.3-223-14.2-13.9 ppm
30
B. 2-(4-Bromo-2-formylphenoxy)-hexanoic acid {(compound XI. Ry = n-
C4Hg; X1 - Bl’)

60g of ethyl 2-(4-bromo-2-formylphenoxy)-hexanoate (compound X)
35 (0.17 mmol) and 52 ml of methyl tert-butyl ether are placed in an equipped
reactor. 78 m! of deionized water and a solution of 9.37 g of 23% sodium
hydroxide (0.23 mmol) in 31.4 g of deionized water are added at 20°C. The
reaction medium is heated to 40°C with stirring and the saponification of



15After slurrying again in a diisopropyl ether / heptane m xture, 45.5 g of
the desired conpound Xl are isolated in the formof a yellowwhite solid.
Yield: 82% 201H NVR (400MHz, CDCI3): 3 0.93 (t, J=7.2 Hz, 3H,

- GH2- GH2- CHgig 1313713133344 (m 2H, -CH2-ClIL12- CH3); PCT#RR091/050708H,
_cre- C1212- BB 15083, 11 (m 2H -CH2-Cfr_12-CH); 4.79 (t, J=6Hz, 1H,
- CH2- CH- 00-) ; 678(d J = 8.8Hz, 1H-HH); 761(dd ] 88and24Hz, 1H,

ArH); 7.94 (d, J=2.4Hz, 1H Arl—j?_ 10. 39 (s F_'h%( g, CDCI3): 8
188. 6- 174. the eslerés mapstosed pysTiaC (ebipng- mfi@‘%yc ang /. & ¥ 909 2 -
27.1 - 22.3gp2 13 @W@pgo?—a&e@@bwd,ﬁfl@mamd@anao( umm,(remmmmboﬂd: Rl =
n- C4H9; X1 _éﬁ{j& 30 25.8 of benzenesul fonyl chloride (0.202 nol; 1.4

equi val ent)X 8 m of toI uene are placed in an equi pped reactor and the
m xture is stirred at 80C. 65 ml of anhydrous triethylamne (0.47 nol) and

th 45, X

(0- 140 i1 A in8-8, o REDFeRhBATHIP REBEIGLAC KR IR, TeBEhich (amRRKEE o)
The progr esbrasfght He 2@%&tdnen26$ g $Qﬂl@@l phlotide (OA3 819t} 'nmit?’ﬁwlc%l ohexane
[ ethyl acefiéfoﬁbzegi%\?a(ﬂer Bhdothet0 Brounf ofl tofudheD@ire Riddld. t e desatticid

conpound Xl 2011/ 131881P R20 5070 t ,the end of
t he reacti oftediya @eﬁ‘@‘é‘f'ﬁ@lhyel"@fslol‘i‘éaﬂ E'é’f'l %fn%&rﬁg 6357’%%’8’@@'?% 20C. The
excess benzgaiasskblhﬁdswlwnhb@tremedmgiesmpy\m shrrinhe Taddiwoi phasds 260 m of a

5% di h d | Th h S f d
ceparat Bl aRGCeHEH Yhandr senaratchn 0l en B BRAN RRaE RN ed 70 1y o
dei oni zed Wat)eml caafrdia:(&alﬁeGMNabér AT lsgplammhmﬁtlme abases, The ofgaieshase
decanted of | &%&%@hﬁﬂeﬁo&émﬁ wsﬂ‘hﬁ Bfaﬁ@@vﬁp@ﬁﬁiﬁtcﬂ gividesed ofdh 75 ni

of dei oni zec'i3 wat Solution of 7.73 g
of sodi um hyeft o}t dnich Wy§tﬂ”meisdlﬁ|th$10@|¢ ﬁ’ﬁiteof dei oni zed water. The phases are
decanted of f and separated and then the organic 10 phase is washed with a
sol uti on_ of of sodjumchloride in, 70 f dei n| VA The pH
of the Tauedtier shiladng 80ai bt dusorsonel sibén/ Beafineatitiie” dns ik s o 75t
hydr ochl ori gesigéd conlpaundrXl afbésqitedes tise fortecfayeltbvoihitersblidepar at ed and
then the organic phase is concentrated with a rotary evaporator to give
37.2 g of a brown oil. 15

Yield: 82%

20 'H NMR (400MHz, CDCls): 8 0.93 (t, J=7.2 Hz, 3H, -CH2-CH»-CH,); 1.37-
1.44 (m, 2H, -CH,-CHo-CHa); 1.49-1.57 (m, 2H, -CH2-CH»-CH2-); 2.05-2.11
(m, 2H, -CH»-CH,-CH-); 4.79 (t, J=6Hz, 1H, -CH,-CH-CO-); 6.78 {d, J =
8.8Hz, 1H, ArH); 7.61 (dd, J=8.8 and 2.4Hz, 1H, ArH); 7.94 (d, J=2.4Hz,
1H, ArH); 10.39 (s, 1H, CHO)

25
3G NMR (CDCls): & 188.6 - 174.3 - 158.6 - 138.3 - 132.4 - 127.0 - 1155 -
114.9-772-322-271-22.3-13.8 ppm
C. 2-n-Butyl-5-bromo-benzofuran (compound Xl: Ry = n-CsHg; X1 = Br)
30

25.8 ml of benzenesulfonyl chloride (0.202 mol; 1.4 equivatent) and 40 ml
of toluene are placed in an equipped reactor and the mixture is stirred at
80°C. 65 ml of anhydrous triethylamine (0.47 mol) and then 45.2 g of 2-(4-
bromo-2-formylphenoxy)-hexanoic acid (compound Xl) (0.144 mol) in
35  solution in 250 mi of toluene are stowly added at 80°C. The progress of the
reaction is monitored by TLC (eluent: methylcyclohexane / ethyl acetate:
80/20; Rf of compound X| = 0.08; Rf of the desired compound Xl = 0.80).



This oil is purified by silica gel chromatography (el uent:
nmet hyl cycl ohexane / ethyl acetate: 80/20) to give 24.3 g of the desired
conmpound XIl in the formof a yellowoil. 20 Yield: 67% 1H NVR (400MHz,

DVSO-d6): 5 9b141431889- 2 Hz, 3H, -CH2- CH2- CH3); HCPFR2044/d50708H,
-CH2-CH2-CH3); 1.61-1.69 (m 2H, -CH2-CH12-CH2-),; 2.76 (t, J = 7.4 Hz, 2H,

- CH2- CH2- Cg) ; 6. 57 (s, 1H ArH) : 733(%|d J88and 252Hz, 1H, ArH): 7.46
(d, J=8.8Hz, 1H, ArH) 72 (dd, J=2Hz

| 1. 2-n- But vAY §h§4®31 (O(ﬂlthﬁ WPBM%)TGWPSE%%W H%)éH?Or\‘?fPt'@" BREHHM benzof ur an

gzgm()gundbl Ffougﬁﬁo BOrCRYhe dxce4d b%nzéﬁesulfonyl chloride is destroyed by the
i - nbu

A 1- Onl or o- SUEPDAT BAD LR 8] AdRsalheSCpium hydgpigg sglion. The phases

1chloro 5 o deeduﬂégtloﬁﬁmmm;;emmmgnmmm @yade mfmeﬁsmhﬁdam& pl aced
in an equi ; I
(56.9 | ?Befﬂlxli aéf?O ﬁw”%@@ﬁ%}hz%d% r 3hd%. gg[{| rre ogLig. sol ution

dare a e mXture 1S mnutes and
then the phabephasesdue slecantess off and seppeatad and tlhﬁ@ tb@tor@ﬁﬁ@mgéeé%nsu sts

of 1-chlor Ow%sggbl vﬂﬂp?'é Yﬁl%ﬂd’éﬂ)rﬁze&f ﬂ@ﬁa‘?eThé‘ of ﬁ‘s@ﬁs wabhegwihse. This
phase s Waggl%tlon of 773g of sodium hy I'OXI gllg%olutlon in 06]71 m?597do lonlzéL
water. The phases are decanted off and separated and then the organic
10  phase is washed with a solution of 7.53 g of sodium chloride in 70 ml of
deionized water. The pH of the agqueous phase is adjusted to between 5
and 8 with the aid of a 7% hydrochloric acid solution. The phases are
decanted off and separated and then the organic phase is concentrated
with a rotary evaporator to give 37.2 g of a brown oil.
15
This oil is purified by silica gel chromatography (eluent: methylcyclohexane
{ ethyl acetate: 80/20) to give 24.3 g of the desired compound Xll in the
form of a yellow oil.

20  Yield: 67%

"H NMR (400MHz, DMSO-d6): & 0.91 (i, J=7.2 Hz, 3H, -CH,- CH;-CHy);

1.30-1.40 (m, 2H, ~-CH2>-CH»-CHs); 1.61-1.69 (m, 2H, -CH-CH>-CHy-); 2.76

(t, J = 7.4 Hz, 2H, -CH»-CH>-Cq); 6.57 (s, 1H, ArH); 7.33 (dd, J=8.8 and
25  2Hz, 1H, ArH); 7.46 (d, J=8.8Hz, 1H, ArH); 7.72 (dd, J=2Hz, 1H, ArH)

L. 2-n-Butyl-3-{4-[3-(di-n-butylamino)-propoxyl-benzoyl}-5-bromo-
benzofuran (compound t: X = Br; Ry = n-CsHe; Re = 4-[3-(di-n-
butylamino)-propoxyl-phenyt})

30
A. 1-Chloro-3-(di-n-butylamino)}-propane

18.6g of 68.4% 1-chloro-3-{di-n-butylamino)-propane hydrochloride
(52.6 mmol) are placed in an equipped reactor and then 9.97 g of a 20%
35 aqueous ammonia solution (56.9 mmol) are added at 20°C. The mixture is
stired for 15 minutes, and then the phases are decanted off and
separated: the bottom phase consists of 1-chioro-3-(di-n-butylamino)-
propane in the form of a free base. This phase is washed with 10 mi of



water and 9.99 g of 1-chloro-3-(di-n-butylam no)-propane are thus isolated.
B. Ethyl 413-(di-n-butylam no)-propoxyl -benzoate (conpound XIX: R2 =

443- (di - n- but yl am no) - pr opoxy] - phenyl; R4 = C2hl5) 5 7.3 g of potassium
carbonate ({fo@omMpianesd 9 of ethyl 4-hydroxy-benzqa¢e/FR2Z0MA50F060( |
R4=C2H5) (42.1 mmol) and 56 m of N, Ndi nethyl fornan de are placed in an
equi pped reactor. The reaction nedi um1% heated to 95C and then the

1-chl oro-3-(di-n-butylam no)- 10 propane previously obtained i ured in
dr opwi se. @fereﬁi@t$§ﬁ Qw%fd1ﬁmqf%'%ﬁdl"ﬂrtéﬂylﬁmm%prﬁpﬁﬂ?@éegﬂUSQ@O and then

cool ed. The salts are filtered at 20C and then washed with tw ce 10 m of

N, N- di net hyLf or Q;%%quﬁng%g@grﬂ%zr at ed

under vacuuhlrtw th 9 ;

conpound Xl X in tl#{@-(ﬂem-rbqulamrikﬁsmfbp@ny]mhenyllIFR4NA/Q.2EG§I)00M—Iz CDCI 3) : 60. 88
(t, J=7.2 Hz, 6H, 2*CH3-CH2-CH2-); 1.23- 1.33 (m 4H, 2*CH3- CE21 -CH2-);
1.35-1. (mtt, 4H +3H, 2* CH3-CH2-CE12- CH2- + CH3-CH2-0); 1.87-1.94 (m
2H, - CH2- CH?r?Og wf pgtaaslt(m caﬂbomam& ﬁmnm@ 7:q of-pthy) 4-hydgxychenzoatay, 2H,
N-CH2-) ; E&mGB;S gycwa n4o| 3 &fd Jsé‘ naHz,of2HNN
O CH2- CH3) ; 9 2Hz ﬂ% écg =B, 8k, 2rArH) 13C
NMVR (CcDQl 3) dingethy r@’lam*ﬂf«l age_ 5 7'n W@W'DP regctdrg gl g fe@@“ 2554. 0
- 90.4 - 29fediud’isl healdli do- 952104and4thknpme QA-chloro-3-(di-n- buty]amlno)

B SR RSDRLE AASINTLE  FREIE ) X
30% sodi um b’gntde@iordﬁ) sohutes @b 966’({)(ECrm1|11 jhety eogiedicEhl saltaareciitergs atl
reactor. Th% o ng;br{"%sﬂ%' ﬁ%ﬁé‘éﬁb |69|C|\PN31 riy'&%ﬂrlféﬁn@rrﬁﬂé’fﬂ% hyl

413- (di - n- bUtK r opoxy] henzoat e oun reyi ousl y obt ai ned
are poured yaliaw lébvﬁcdétlonl'lﬁ’@t&"@%tlﬁcﬁﬁ)ﬂﬁﬁﬂ ﬁ?ﬁdl gndef N?‘@‘épmo\”'“an% AR under

reflux and ghgpodahs @ §RBOI5.6y of the desired compound XIX in the form of a
15  yellow oil.

'"H NMR (400MHz, CDCls): 8 0.88 (t, J=7.2 Hz, 6H, 2*CH3-CH,-CH>-); 1.23-
1.33 (m, 4H, 2*CH3-CH>-CH,-); 1.35-1.43 (m+t, 4H +3H, 2* CH3-CH>-CHo»-
CHa- + CH3-CHo-0); 1.87-1.94 (m, 2H, -CH»-CH>-0-); 2.40 (i, J=7.4Hz, 4H,

20  2*-CHo-N); 2.57 (t, J=7Hz, 2H, N-CHy-); 4.06 (t, J=6.4Hz, 2H, CH>-CH>-0);
4.33 (q, J=7.2Hz, 2H, O-CH,-CHz3); 6,89 (d, J=9.2Hz, 2H, 2*ArH), 7.98 (d,
J=8, 8Hz, 2H, 2*ArH)

3C NMR (CDCls): § 162.9 - 131.5 - 122.7 - 114.0 - 101.0 - 66.5 - 60.6 -
25  54.0-50.4-29.4-27.1-20.7 - 14.4 - 14.1 ppm

C. 4-[3-(Di-n-butylamino)-propoxy}-benzoic acid hydrochloride
{compound XX: Ry = 4-[3-{di-n-butylamino)-propoxyi-phenyl)

30 35 ml of ethanol and 8.4 g of a 30% sodium hydroxide solution (63.2 mmol)
are placed in an equipped reactor. The reaction medium is heated to 60°C
and then 15.6g of ethyl 4-[3-(di-n-butylamino}-propoxyl-benzoate
(compound XIX) previously obtained are poured in dropwise. The reaction
medium is stirred for one hour under reflux and then the ethanol is

35 evaporated under vacuum with a rotary evaporator. The acid in carboxylate
form is dissolved in 45 mi of isopropanol and then 23 ml of 37%
hydrochioric acid are added dropwise at 20°C: the mixture is stirred for 1
hour at 15°C. The suspension is filiered and the solid is washed with 3



35 evaporated under vacuumw th a rotary evaporator. The acid in
carboxylate formis dissolved in 45 m of isopropanol and then 23 m of 37%
hydrochl oric acid are added dropwi se at 20C. the m xture is stirred for 1

hour at 15GydBe18pagggion is filtered and the solp@TiFR20a%/e50706th 3 WO
2011/ 131881PCT/ FR2011/ 050706 - 14 - tines 8 ml of water and then 10 m of

acetone. The solid is dried under vaculfhrat 60C to give 12.6 g of the
desired conpound XX in the formof white crystal 5Qveral | .yjel d:. 86.7% 1H
NVR ( 400Mr o mends a-ofgwales nd, than-10ani o Sedions~ Hhe <. & eidd ndap”s 41
(m 4H, 2* GrEcdm 2t @32€)to divé 3216 ¢ bithe débire@ tOhPolHA-XCKidn thdform oR. 18- 2. 25
(m 2H, -CEH :tCHZ-(%- ; 3.17 (t, J=8.2 Hz, 4H, 2*-CH2-N); 103.36 (t, J=7.8
Hz, 2H N OMDISCYPWEIS (¢ " 3=5 8Hz, 2H, -CH2-0); 7.06 (d., J=9.2 Hz, 2H,
2*ArH); 7.99 (d, J= 9.2Hz, 2H, 2*ArH) 13C NWR (D20): 3 173.2 - 165.0-

134.9- 5. A- YA of - 53.8 -52.928.1 - 25.9 - 22.1 - 15.6 ppm 15 D.
443- (Di ]52n b@tvgﬂélraln)flélg) §3g'trgfo%oxyl -benzoic acid chloride hydrochl oride

(conpound VI1: R2 = 413-(di-n-butylam no)-propoxykphenyl) 10 g of

(20 ol ) an R s B o O et of
ui ctor.

The i xt ur e1i%2-hddt €8 dRdet %&E&‘Qﬂ’r‘mxt{éﬁp%% (Bq’onHt %F@E&ﬂ‘ﬂ@%& 1de (30

rmgl ) ar eI sCeply 2att;iie¢5( %ms ewscgitzicsm-@q); .3.Thet, rp=ce :ch Ak d*u@HR-IN)k e pt

under r ux for, at_ s  aft ar it I SSi on;

the pr oﬁi esg'g@f (tt %Trigg izi_ﬁ llq}séllﬂ%)-ﬁl #ﬁaeﬁ’ b’y‘%ﬁﬁf%dz'q’ 'éﬂg'cg)?sﬁ%s(d'em sston

J=9.2 Hz, 2H, 2*ArH); 7.99 (d, J= 9.2Hz, 2H, 2*ArH)

13C NMR (D,0): 6 173.2-165.0 - 134.9 - 125.4 - 117.5-68.0 - 53.8 - 52.9 -
28.1-259-221-15.6 ppm
15
D. 4-[3-(Di-n-butylamino)-propoxyl-benzoic acid chloride hydrochloride
(compound VII: Ry = 4-[3-(di-n-butylamino)-propoxy}-phenyl)

10g of 4-[3-{(di-n-butylamino)-propoxy]-benzoic acid hydrochloride
20  {compound XX} (29 mmol) and 31 ml of dichloromethane are placed in an
equipped reactor. The mixture is heated under reflux and then 3.5 g of
thionyl chloride (30 mmol)} are slowly added (gaseous emission). The
reaction medium is kept under reflux for at least 15 minutes after the end of
the gaseous emission; the progress of the reaction is monitored by HPLC.
25
When the conversion of the acid is complete, the reaction medium is
evaporated under vacuum io constant mass to give 10.3 g of the desired
compound VII in the form of an orange-colored oil.

30  Crude yield: 98%
E. 2-n-Butyl-3-{4-[3-(di-n-butylamino)-propoxy]-benzoyl}-5-bromo-

benzofuran hydrochloride (hydrochloride of compound lll: X = Br; Ry
= n-C4-Hg; Ry = 4-[3-(di-n-butylamino)-propoxyl-phenyl!)

35
5 g of 2-n-butyl-5-bromo-benzofuran (compound VI) (19.7 mmol), 35 ml of
dichloromethane and 7.23 g of 4-[3-(di-n-butylamino)-propoxyl-benzoic
acid chloride hydrochloride (compound VIi) (19.7 mmol) are placed in an



25 When the conversion of the acid is conplete, the reaction nmediumis
evapor at ed under vacuumto constant mass to give 10.3 g of the desired

conmpound VIl in the formof an orange-colored oil. 30 Crude yield: 98% E.
2- n- But y1- 3W@20(1di1+31884t y| ami no) - pr opoxy| - benzoy 11PCTIRRRCAIEOSONOS an
hydrochl oride (hydrochloride of corrpoun [11: X=Br; RL = n-C4-H9;, R2 =

443- (di - n- but yl am no) - pr opoxyl - phenyl) 55

of
2-n-butyl -5-b b 35 ni
G Chl or oot RAHBPERoRERs e 4 %Pﬁrﬁ.agmom%ﬁam)o ISy T SBRS ¢ aci d
chl ori de hydrecdded dié e(tommmoahdomml Jertgératurenotidh amrqnllsa(shdmm B WO

2011/ 131881&9 BRI sl (4 PRRTeE 8A1R6n Y8 orBRhiGl

at nosphere de "are adde room
t enper at ur echimrldla arg goeduedded whiladeeping thedempsratieriplitne @aﬁ%pelqw irring

for 10 ngnubgsCanfe ‘i—&f‘dilo% r%e&u?rf |salkéHPs'EngCﬁb|r@rtbd§h§u:% REBrdingddeee Whi | e

keeping the tenperature he reaction nediumis
kept stirri 9509"8§3 of the r@aﬁtm sAtét!@@rné‘l Qfdh? 69@(?‘@%”1?9?‘@951%\'5 ¢QRIeF &act i on.
At the end aqb°CHer tieholkign, the nediumis cooled to 15C for hydrolysis. 30
m of water are placed in a second reactor and cooled to 5C. The 10
reaction nediumis poured over water while keeping the tenperature bel ow
30C. The fi Botmk ehotader ase rpilamtjin/viat heéon redctoli ahtl ccanied HaneC. ATher t he

end of jhe p @éﬁtfgﬂ%e@ﬁ@ [:?HL%H oVar Wéfie% g@lleslféq]ﬁ%ﬁﬁfe%&égtd% rl?)%kﬁ\? at 20C.

The phases are _decan and separa g nic phase is
concent r at eaOL@dEhe\ﬁsﬁimamtwrtsm@s wilh p el ebdiealosmmethanen After theeend oduct i s

then purifi edtrtyp@uﬁﬂﬁh@ﬁyd s‘i’eﬂﬁfé@ﬁlﬁrﬂﬁ@!ﬁtl&@dj B0 mddtgs at 20°C. The

acetate/neth cl oheéxane a et hanol ) t ive, 7.75 of the desired
compound 11 Phests 1S ot @ dawﬁ Srntragnend Bo ndi el pherain
(400VHz, CDebﬁt)entBat@dwdétvadﬂﬂnWﬂHZa rly &Hpotaidr CH2-); 0.91 (t, J=7.6 Hz,
6H, 2* -CH2-CH2-); 1.18-1.27 (m 2H, CH3-CEl2-CH2-); 1.28- 1.37 (m 4H,
2* CH3- -CH2-); 1.61-1.71 (m 6H, 2*-CH3- CH2- C1212-Cl - 12-

The crude product is then purified by silica gel chromatography (eluent:

ethyl acetate/methylcyclohexane and then ethanol) to give 7.75 g of the
desired compound Il in the form of a dark yellow oil.

20  Yield: 67%

"H NMR (400MHz, CDCI3): § 0.79 (t, J=7.4 Hz, 3H, CH3-CH,-CH,-); 0.91 (t,
J=7.6 Hz, 6H, 2*CH3CH»-CHy-); 1.18-1.27 (m, 2H, CH3-CH,-CHy-); 1.28-
1.37 (m, 4H, 2*CH3-CH>-CH,-); 1.61-1.71 (m, 6H, 2*-CH3-CH,-CHo-CHo- +
25  CH3CH;-CHo-CHy-); 2.18-2.25 (m, 2H, -CH,-CH,-O-); 2.80 (t, J=7.4 Hz,
2H, CH-CH3-CH,-CHg); 3.05 (1, J=8.2Hz, 4H, 2*-CH,-N); 3.22 (1, J=7.8 Hz,
2H, N-CHgz-); 4.20 (t, J=5.6Hz, 2H, -CH,-0); 7.10 (d, J=8.4Hz, 2H, 2*ArH);
7.49 (d, J=6.4Hz, 2H, 2*ArH); 7.64 (d, J=9.2Hz, 1H, 2*ArH); 7.78 (d,
J=8.4Hz, 2H, 2*ArH)
30
3C NMR (DMSO-d6): 6 188.8 - 164.9 - 162.2 - 1519 - 131.3 - 131.0 -
128.8 - 127.2 - 122.9 - 1159 - 115.7 - 114.4 - 113.2-65.2 - 51.6 - 48.7 -
29.2-271-248-228-215-19.4-13.4-13.3 ppm

35 F. 2-n-Butyl-3-{4-[3-(di-n-butylamino)-propoxyl-benzoyl}-5-bromo-
benzofuran (compound llI: X = Br; Ry = n-Cs-Hg; Ry = 4-[3-(di-n-
butylamino)-propoxy}-phenyl)




ga 0@-042-042-042-); 2.18-2.25 (m 2H, -Ct1 2-CH2-0-); 2.80 (t, J=7.4 He,
\ . 2-CH2- CH2-CH3); 3.05 (t, J=8.2Hz, 4H, 2*-CH2-N); 3.22 (t, J=7.8 Hz,
2H, N-CH2-): 4.20 (t, J=5.6Hz, 2H, -CH2-0): 7.10 (d, J=8.4Hz, 2H, 2*ArH):
7.49 (d, J=ydHo11231889AH); 7.64 (d, J=9.2Hz, 1HPETANRI117050f06d,
J=8.4Hz, 2H, 2*ArH) 30 13C NWR (DIVBOng 8 188.8 - 164.9 - 162.2 - 151.9 -
131.3 - 131.0 - 128.8 - 127.2 - 1229‘ 1159- 115.7- 114.4- 113.2 - 65.2
- 51.6 -48.729.2-27.1 -24.8-22.8-21. 9.4-13.4- 13.3 p
35F. 2- n- But §Imk ek aliﬂffa.aque@uﬁyp%tﬁﬁ%mﬁ@ Sl o gt a
2222?‘;” ag é@[@ﬂ@ﬁtb;g Blglof 2<-n:bLB Ir:’A{%ﬁL%[g{(c{i/ﬂ}g %gﬁz?ﬂ@é;%éﬁyé%gﬁ?ggg o6

i - nbutyl am,no n -
16. 6 i of DIOBRHE 8&5%’5% e (e e
sol uti on of ofld@hipromethamehintaytoudd {tt®niet flask dihgl masw)argrd@pamgﬂdbﬁhzoyl} 5-
i oht or et ALG e Lratae8 AP 1E LRSS Bhagl 1€ b RIEARARA With fabg? 1 o
and separ at 88 randft Isighieeeethaneusl ithaeeanis M@&éxﬁ%o@@@t\m% W ce 20 m

of di chl or opghfdfifated hﬁtrpé%@we%ﬁ&%r%eg.@@m aetheddskicanesnpoaied with a
rotary evaporat or to %‘égxeﬁo%on the desired conmpound Il in the formof a
0,

yel | ow oi | . Ihi thedpgm

[, 2- Butvl 3- ({443-(di but vl am no) pr opoxyl phenyl } carborw ) - 1-

benzof u gl tr:ﬁ% or onet hanesul fonate 15

A. (2- Bu QA - B190 D%y - 1- benzof ur - 3-y1) (443-

(di butyl am no) pr opoxyl phenyf f net hanone hydrochl oride (conmpound XV: Rl =

n- CAH9, R2 “54432( hbhyﬂ@arbonyn 1-

gof (2E, 2' E)
(di butyl am no) pr 2gHs : 4 06 mml) and 40 m of

acetic acid are pl aced in an equi pped reactor The reaction nmediumis
stirred gnd t hen g sct)l . =1, 4-qui none (48.12 mmol) in
40 M of%acéric & Y —arere e Etion mediumis stirred at

lrjoom t enper aLur e(fﬂ|butv&53nmnomeexylEhenﬂ}mg@ssnefhgdnechlemlﬂ i(lommpsunani t or ed
y 25 TLC. The r t UR iS4 GOl vapor at or and
K B P R+ SRS it s RREN T P -

then taken up in hen “was ous potassi um
hydr oxi de sol ution. The phases are decant ed of f and separat ed and then the

I T R L E i Vo R
by sili€d géfibHiREe pggﬁfjpﬁg I?&%epten onels (%4 (560mmol) and 9
acetic acid are placed in an equipped reactor. The reaction medium is
stirred and then a solution of 5.2 g of benzo-1,4-quinone (48.12 mmol} in
40 ml of acetic acid is slowly added. The reaction medium is stirred at room
temperature for 30 minutes. The progress of the reaction is monitored by
25 TLC. The reaction medium is concentrated with a rotary evaporator and
then taken up in dichloromethane, and then washed with an aqueous
potassium hydroxide solution. The phases are decanted off and separated,
and then the organic phase is acidified by the addition of hydrochloric acid
and then concentrated with a rotary evaporator. The crude product is then
30 purified by silica gel chromatography.

The evaporation of the pure fractions leads to the isolation of 19.3 g of
product in the form of a yellow oil.

35  Yield: 77%.

H NMR (500MHz, CDCl3): 8 0.90 (t, J=7.5 Hz, 3H, CH3-CH-CHz-); 0.93 (t,
J=7.5Hz, 6H, 2*CHs-CHp-CHy-); 1.28-1.42 (m, 6H, 3*CHs-CHp-CH2-CHy-);



The evaporation of the pure fractions |leads to the isolation of 19.3 g of
product in the formof a yellowoil. 35 Yield: 77% WO

(2011/ 131881PCT/ FR2011/ 050706 - 17 - 1.60 (m 4H, 2*CH3-CH2-CH2-CH2-); 1.75
g, J=7.5Hz -CH2- CH2-); 2.19 (m 2H, - 90 (m
st 2rorn S CBBIRY. o5 (1 37 she, 2H CHErE G 003 06 {1
J=7.5Hz, 2H, CH2-N-); 4.16 (t, J=5.5Hz]72H, 0-CH2-); 6.61 (d, J=2.5Hz, 1H,
systemtype 1,2,4); 5 6.80 I_g{g J=9.0, J=2.5 Hz, 1H, systemtyge 1,2,4),;
6.89 (d, J=9.60Hm, 4H1RQ CEyGRnCHy ) 43).754029=( $Hzy 251, 0kls-CAa-Clyst em type

L0, 7l BB D o gt TesconEolRa, G o)

. 7=-148. 1 - .
20-131. 4. 15995 @7 d=7 5tz 2 G ST eHe-Gide; 3.9 (o 57 SHac2i. Chy):
;32523- gut25 3;}3.“1-62(’:23~("—§ﬁ#%,32|1-I,1(_3-(8lj2—;1;36.61p(Ide=2.5}-|Iz, 1H, Sys%tem type 1,2,4);
. 2- - 3. - noy@r ty- -
Sy 81 BT drnh MR Y B, I BRE Y 0. 656 38 SRR TR 2
15t ri f | uor ospsteandéypet igdpf7.27 (d, J=9.0Hz, 1H, system type 1,2,4), 7.75 (d,

2-n-butyl - BAégzbg_[z(ﬁg;T@%y@g%ﬁq@pr opoxykbenzoyl} - 5- hydr oxy- benzof uran

hydrochl ori di chl oronet hane are placed in an
equi pped reactor. The reaction nediumis stirred until 20 dissolution is

obt ai ned. ARRRWARYSORAFLUCOTIHAsbEIag e 186l 3ut Hen.6 s158ided 4801 thg2rgact i on

mediumto pH > 7.5 t t he di | S i, r T h decant ed
of f and eraﬂaﬁ éu: 1%23 'agfﬁgas" 1|5|h séﬁg]g ’elﬁ'gc't g@%[@@l’?’ﬁﬁf gﬁg hane and
then the coBbinen8.or-gEnBEc 2dtins2g.4ar20.8asl3ekl - WBtthpamsal i ne sol ution. After
concentration of the organic phase, 3.38 g of 2-

25n- but yl - 3-{443- (di - n- but él am no: - propoxy] - benzo¥1} - 5- hydr oxy- benzof ur an
are isolate®.in t ~Gglifpyat i ropoxylphenyilcarbonyl)-1-benzofur-
5-yl trifluoromethanesulfonate (compound XVIil: Z: -OS0O;R3 and Ra:
15 trifluoromethane)

4g of 2-n-butyl-3-{4-{3~(di-n-butylamino)-propoxyl-benzoyi}-5-hydroxy-
benzofuran hydrochioride (8 mmol) and 16 ml of dichloromethane are
placed in an equipped reactor. The reaction medium is stirred until

20 dissolution is obtained. An aqueous sodium bicarbonate solution is added
to the reaction medium to pH > 7.5 and then the medium is stirred. The
phases are decanted off and separated. The aqueous phase is exiracted
with dichloromethane and then the combined organic phases are washed
with a saline solution. After concentration of the organic phase, 3.38 g of 2-

25  n-butyl-3-{4-[3-(di-n-butylamino)-propoxy]-benzoyl}-5-hydroxy-benzofuran
are isolated in the form of a brown oil.

3g of 2-n-butyl-3-{4-[3-(di-n-butylamino)-propoxy]-benzoyl}-5-hydroxy-
benzofuran (6.25 mmol) and 12 ml of dichloromethane are placed in a
30 25ml equipped reactor. The reaction medium is stirred until complete
dissolution is obtained. Next, 0.5 ml of pyridine (6.25 mmol) is added. After
stirring for 5 minutes, 1.05 mi of triflic anhydride (6.25 mmol) are added to
the reaction medium which is stirred for an additional 5 minutes. The end of
the reaction is monitored by TLC.
35
When the reaction is complete, 12 mi of 0.1 N hydrochloric acid are added
to the reaction medium. The phases are decanted off and separated. The
organic phase is successively washed with an aqueous sodium



3 g of 2-n-butyl-3-{443-(di-n-butyl am no) - propoxy] - benzoy1} - 5- hydr oxy-
benzofuran (6.25 mmol) and 12 m of dichloronethane are placed in a 30 25
m equi pped reactor. The reaction nmediumis stirred until conplete

di ssol uti onps zplﬂpilgﬂgg.l Next, 0.5 m of pyridine (FCEFRPMAHI0S50708dded.
After stirring for 5 mnutes, 1.05 m of triflic anhydride (6.25 nmol) are

added to the reaction nedi umvx/mch is®irred for an additional 5 mnutes.
The end of the reaction is nonitored by TLC. 35 \Wen the reagtion, is

conpl ete, 1bicarbasrte. sotiaydasehithenc Vit awales: abaed orRnifhe PRase  i%on

medi um ThecphasRated Qites anbsdewidoratad is gvarased. ofldradepgeduct iptiase i s
successi vel fYD(S %theg W t h an aqueous sodium WD 2011/ 131881PCT/ FR20111050706
- 18 - bi cal¥BHEOPEWNPon and then with water. The organic phase is

concentr at ed with a rotary evaporator to give 4.39 g of crude product in

the f o] e h £ b il
ool MO i B RSy S PR o
i sol ation oEvapmtignobf dheeptied ftracbqn%tieaﬂsme therigplation eld-hgoPf . Yiel d:
76% 10 1H %éag%ctg@@m%foa ol )75 H. 3H GB.Grp-G-):

0.93 (t, CH2- CH2-); 1.35 (sext, J:7.5Hz, 6H,

3* CH3- CHZ CF12- ); 1.55 (broad signal, 4H, 2*CH3-CH2-CH2-CH2-); 1.75 (q,
J=7.5Hz, 2Hy;d#Bréd2- CH2- CH2-); 2. 10 (broad signal, 2H, -CH2-CH2-0-); 2.68
(broad 1105 signal, 4H, 2*CH3-CH2-CH2-CH2-N); 2.87 (broad signal, 2H,
CH2-N-),Y2.92 (t, J=7.5Hz, 2H, CH3-CH2-CH2-CF_12-); 4.14 (t, J=6.0Hz 2H,
0-CH2-): 6. %8 NMR (560MMz CREL), S G BSt(em=A/p izl 3H) CHe-GB-Ghy-); 998 ¢, J=2.5
Hz, 1H, syste N S 4) 7.51
(4 I olovE ?‘ﬁ%@%ﬂ %Cﬂ CIZI £ :J}sgi 2 )= 715' 2368t @;g%@g%sﬁemtype
1,4) 20 13C); NM55( QUDWZSIQUECI@“J Hg6&Hs: C,HLm@szL 116@ @, =592 2Hy45 7.

131.7 - 1310 H;@:r_@-c -3 {@l{sﬂaadlgmelm) -€H _;ﬁHZEO )112769 bldafd 4 -
122 - 66 0 D2 87 (broad signal 2H, CHARLY 2,970 >
13.9- 1897 signal, 42 h'zt )ma?p ( g )

(t, J=7.5Hz, 2H, CHs- CHz-—CHz-C Hy-); 4.14 (t, J=6.0Hz 2H, O-CHy-); 6.96

(d, J=9.0Hz, 2*1H, system type 1.4); 7.18 (dd, J=9.0, J=2.5 Hz, 1H, system

type 1,2,4); 7.30 (d, J=2.5Hz, 1H, system type 1,2,4); 7.51 (d, J=9.0Hz, 1H,

system type 1,2,4); 7.81 (d, J=9.0Hz, 2*1H, system type 1,4)

20

*C NMR (500MHz, CDCls): & 189.4 - 167.2 - 163.0 - 152.2 - 145.7 - 131.7

- 131.3 - 128.6 - 118.8 (quad, Jcr=321Hz) - 117.5 - 117.0 - 114.4 - 1122 -

66.0 - 53.7 - 50.7 - 30.0 - 28.0 - 27.8* - 26.0 - 22.4 - 20.5- 13.9-13.7

25  recorded on the HMQC map.

EXAMPLES

30 Example 1:

2-n-Butyl-3-{4-[3-(di-n-butylamino)-propoxyl-benzoyl}-5-
methanesulfonamido-benzofuran or dronedarone (compound I: R= CHs;
R4= n-C4Hg; Ro= 4-[3-(di-n-butylamino)-propoxy)-phenyi)

35
360mg of cesium carbonate (1.11mmol) and 79mg of
methanesulfonamide (0.83 mmol), 9.5 mg of Pd(dba), (0.01 mmol) and
14.5 g of 2-{(di-tert-butylphosphino)-2',4’,6"-triisopropyl-1,1’-biphenyl (ligand




EXAMPLES 30 Example 1:
2-n-Butv1- 3-{443- (di - n- but vl am no) - pr opoxyl - benzov1} - 5-
met hanesul f onam do- benzof uran or dronedarone (conmpound |I: R= CH3; R =

n- CAH9; R2=yf (284 pis1@8ut yl ani no) - pr opoxy) - phenyl )PSH/FRED1M¥050706esi um
carbonate (1.11 mmol) and 79 ng of nethanesul fonam de (0.83 mml), 9.5 ny
of Pd(dba)2 (0.01 mmol) and 14.5 g of-19-

2-(di-tert-butyl phosph 2 -1, 1' -bi phenyl .(li

2011/ 131881POr(FRICIMAISRO BtEodised ok 2, B0 63 Bbe §rexiosPhaPgR BT nto o

ggdm t U?ed@){/@r:/lh 6 tivbalid edalied With @V esptuihand ubertés witahebrvand tirersept um
inerte arg

2-n-but yl - %m(‘a CH: gﬂ& T%Hl%&;)&%B%I@W%%Qrﬂpffy%b%?%oﬁ@berl?E% ur an

(conpound I behz¢fararb (compurich 11§ol0ED ormolh iR solutioh i Drurd diexars atkled wit h

a syringe. Thgof Gl 0B RGL URNLSOLBRT, ShE(A ANLSRRSE MAdHoctte Tof|

t enper at di 0xXane torin he progress of the
reaction byunmuhemtefmriéemﬁ’sraiﬂra pEdicxaneifen24 tesrsiadhileeMonBaRAME | i s

obt ai ned. 1Q.4 rgggoft?]%%%%bhm HHQHz, CDCI3): 6 0.81 (t, J=7.4 Hz, 3H,
CH3- CH2- ngﬁﬂo 91 (t, J=7. 4H)z{ 6H, 2*CH3-CH2-CH2-); 1.18-1.28 (m 2H,

CH3- CH2-CH2-); 1.28- 15 1.38 (m 4H, 2*CH3-CH2-CH2-); 1.62-1.70 (m 6H,
2* CH3- CH2- CjR tHdénd GHheGidactifd 2hetdsjred Zoitholingd i¢ obtaihed.- C1212- CH2- 0-) ;
2.80 (t,,J=7.4Hz, 2H -CH2-CH2-CH2-CHB); 2.88 (s, 3H, CH3-S-); 3.03-3.08
(m 4H1%* O2- CH2-NHL.); 3.19-3.24 (m 2H, NH~CH2-); 4.19 (t, J=6Hz, 2H,
- CH2-0); 7.0%I¢d78%=8.8 Hz, 2H, 2*ArH); 7.21 (dd, J=8.8Hz and 2.4Hz, 1H,
(2;ArH); 7.28 20(d, J=2.4Hz, 1H, 2*ArH); 7.62 (d, J=8.8Hz, 1H, 2*ArH); 7.79
, J=8.8Hz
"H NMR (400MHz, CDCls): 8 0.81 (t, J=7.4 Hz, 3H, CHs-CH,-CHz-); 0.91 (t,
J=7.4Hz, 6H, 2°CHs-CH,-CHy-); 1.18-1.28 (m, 2H, CH3-CH,-CH;-); 1.28-
15 1.38 (m, 4H, 2*CH3-CH,-CHy-); 1.62-1.70 (m, 6H, 2*CH3-CH2-CH>-CH,- +
CH3-CHz-CHo-CHz-); 2.18-2.22 (m, 2H, -CH»>-CH-O-); 2.80 (t, J=7.4Hz,
2H, -CH,-CH,-CH,-CHa); 2.88 (s, 3H, CH3-S-); 3.03-3.08 (m, 4H, 2* CHy-
CHz-NH"); 3.19-3.24 (m, 2H, NH™-CHo-); 4.18 (t, J=6Hz, 2H, -CH-0); 7.08
(d, J=8.8 Hz, 2H, 2*ArH); 7.21 (dd, J=8.8Hz and 2.4Hz, 1H, 2*ArH); 7.28
20 (d, J=2.4Hz, 1H, 2*ArH); 7.62 (d, J=8.8Hz, 1H, 2*ArH); 7.79 (d, J=8.8Hz,
2H, 2*ArH)

3¢ NMR (DMSO-d6): & 189.1 - 164.4 - 162.6 - 150.2 - 134.2 - 131.3 -
1307 - 127.2 - 118.7 - 116.3 - 114.3 - 1131 - 1115 -65.9 - 53.2 - 495 -
25 385-203-288-27.1-26.4-215-19.9-13.3 ppm

Example 2:

2-n-Butyl-3-{4-[3-(di-n-butylamino)-propoxy]-benzoyi}-5-
30 methanesulfonamido-benzofuran or dronedarcne (compound | R= CHjs;
Ry= n-C4Hg; Ry= 4-[3-(di-n-butylamino)-propoxy)-phenyl)

1.73 g of cesium carbonate (5.33 mmol), 0.38 g of methanesulfonamide
(4 mmol), 46 mg of the cataiyst Pd(dba), (0.08 mmol) and 67.9 mg of
35 ligand di-tert-butyl(2',4’,6'-triisopropylbiphenyl-2-yl)phosphine (0.16 mmol)
are introduced into a 20 ml tube previously dried in an oven. Next, 1.63 g of
2-butyl-3-({4-[3-(dibutylamino)propoxylphenyl}carbonyl)-1-benzofur-5-yl
trifluoromethanesuifonate in solution in 11.4 ml of dioxane are added to the



2H, 2*ArH) 13C NMR (DMBO-d6): 8 189.1 - 164.4 - 162.6 - 150.2 - 134.2 -
131.3 - 130.7 127.2 - 118.7 - 116.3 - 114.3 - 113.1 -111.5-65.9-53. 2- 49. 5-
25 38.5 - 29.3 - 28.8 -27.1 -26.4-21.5-19.9- 13.3 ppm Exanple 2: 2-n-B

utyl - 3-{ 443y@ ZUJW ngfwam no) - p ropoxyl -benzoyl } - SpcTAER2011/050706
m do-

met hanesul f ona nzof uran or dronedarone (conmpound |I: R= CH3; Ri=
n- C4H9; R2= 413- (di - n- butyl ami no) - pr op8Ry) - phenyl ) 1. 73 g of cesium
car bonat e (5 33 rrm)l), 0.38 g of nethanesu] f onam de ( l)t 46 nmg of the

cat al yst Pd{eadiop (g mrr’ﬁbe)reaﬁf@rsm@t%@ @fthselﬁt@!zﬁ%and healed at the

di -te{j t- bgt Y tefn e@aﬁfrébﬁ@@k@ﬁé'f&@ﬁlhﬁﬁgr% afém_am&bmﬁﬂngrtae(o@ogr@sml) arfe
D butyl < o ( 1 Sepcian oy Tenaer BieinRcileis Arohy BE T Hro g 19y S °©
trifluor orrehbjdedwﬂdfthaatvmtenmsm’det toremavd thelsalts. dhedieartiore mreadéuradsled t o

t he 01 . n u action
medi um |§ %8ﬁgéﬁﬁégg%¥i%§%é Qé@@% mgﬁ?e g?fHIQ rgﬁ Fe rﬂ C}Tegl (rg(?(ane f or
24 hours, vvlne?meverﬁlrlﬁaﬂmang s @D&Bgf%pwdutchér& ﬁ&@t@biﬁln@?l |r|r|_th;e fome medi um
is filtered Eérbrhf%ﬁ%aTHF m xture i s added and then water in order to renove

t he salts. e reaction nediumis 5 concentrated by concentrating with the
MIBEf THF m xture in order to renove the dioxane. 1.63 g of crude product

?rﬁ t hus obrrahen@mden fdm@cf qa" lﬂhéﬁ takdi apn 1tn01sbpio“ﬁw aldohde (RAdaad thent hen
aken up.in _isopro en congc

distill g@l off°BF 'ﬂtﬁgg ﬁéh‘? glgédj L%tvggm?% '%gag'sﬁq(Fg%%Y%%@lr eaction
medi umis haadekﬂletmaﬁm rﬁ)ed]emﬂs béatadohyenCodh29milcofa87% 0Bironilolici s

pour ed drOp‘é{'chFs‘Hﬁﬁol @Péﬁ%ﬁt@%@nﬁ&?ﬁd{mﬂ@' hSctk%ﬁPH{e'a%rh feﬁl?n@;@rﬁsﬁéure at

50-55C. After r nsi n e reaction rre tirred

at 50C for te sempesureTaleS0n587 Grfter fineingnwith SBmmt of iRBCthenreactier t o

obt a'tﬂ Cowglneé&uﬁpisuaméczat BQPbafard m%rhlﬁ@@me)emﬁbcﬁa@ aszt&eﬁ Waated dtni ti ator
are en_a

iu utes 5 d then
cool ed 19 4%@ Gv'€r°@§rmﬁ{at@§ C@PP'@?‘%&"F‘E’F ‘Z§go'ﬂ1ar‘fl‘.iit Nat© Qﬁ@;t @age]d agai n
to 51C over 2806 mguf esitiatiri dreethenoadd6d niThet eedaim 54 Ghandstirrethifdry 4000l ed to

10C over 4 %iﬁﬁte@ B Sﬁb‘fd %%dfﬂhlekrc%c:)ilg@ to 41°C over 45 minutes, stirred for 30
minutes at 41°C, heated again to 51°C over 10 minutes, stirred for 30
minutes at 51°C and finally cooled to 10°C over 4 h 45 min. After filtration

20 of the reaction medium and several rinses with iPA, the product is dried.
0.89 g of dronedarone is obtained in the form of a cream-colored powder.

Yield: 56%.

25



20 of the reaction nmedium and several rinses with i PA, the product is
dried. 0.89 g of dronedarone is obtained in the formof a creamcolored
powder. Yield: 56% 25 WD 2011/1 31 881PCT/ FR2011/ 050706 -21 - CLAIMS 1A
met hod for pyeRIMIMBIRget o- benzof uran deri vati ves pETIRREDEA050R06U a:

in which Rrepresents an al kyl or aryl group, Rl represents hydrogen or an
al kyl or aryl group and R2 represents"a “al kyl or phenyl group of general
formul a: 10 in which Y represggéﬁ te]ydrogen, a hal ogen or a hydroxyl,
al koxy or di al kyl am noal koxy group, terized in that a benzofuran
15derivati ve of general fornula: WO 2011/ 131881PCT/ FR2011/ 050706

1. A method for preparing 3-keto-benzofuran derivatives of general
formula:

R- SO, - NH—@\ J-c R,
\\ o ﬂ1

|

in which R represents an alkyl or aryl group, Rq represents hydrogen
or an alkyl or aryl group and R; represents an alkyl or pheny! group
of general formula:

10

in which Y represents hydrogen, a halogen or a hydroxyl, alkoxy or
dialkylaminoalkoxy group, characterized in that a benzofuran
15 derivative of general formula:




- 22 - in which RL and R2 have the sane neani ngs as above and X represents
chlorine, bromne or iodine or a sulfonate group of general fornmula:
R3-S02-0- IV 5 in which R3 represents a trifluoronethane or imdazolyl
group, is cwol2edim3issa sul fonam de derivative of RPETARRA0MIO30NE R
02-NH2 V 10 in which R has the same neani ng as above, this being in the
presence of a basic agent and a catal 'y??t system fornmed of a conpl ex

bet ween a pal | adj um ¢ und .and a ligand, which gives 15the desjred
conpounds. 2. The'%r!‘fm@gq%s apfly ﬁré’&?"lenﬂ'@ giameLm%ﬂ‘gpg%taesr @E’Bﬁeieﬂqd ﬁgt ;

R or Rl representsprasdntseatiiofine bbameired o€lioGhealdtyh gulforatergaupOphenyl
group that is Sugé%ﬁa fogﬁ_w?% unsubstituted, R2 represents a linear or
branched C1-C8 a E ir a phenyl group of formula Il in which Y
represents chlorine, bromne or iodine or a |linear or branched Cl-C8 al koxy
group or a 25di al kyl am noal koxy group in which each |linear or branched

al kyl group is a Cl1-C8 and the linear or branched al koxy group is a

Rg‘SDE’O'
v
5
in which Rs represents a triflucromethane or imidazolyl group, is
coupled with a suifonamide derivative of general formula:
R'SOQ’NHE
v
10
in which R has the same meaning as above, this being in the
presence of a basic agent and a catalytic system formed of a
complex between a palladium compound and a ligand, which gives
15 the desired compounds.
2. The method as claimed in claim 1, characterized in that:
» R or Rq represents a linear or branched C4-Cg alkyl group or a
20 phenyl group that is substituted or unsubstituted,
¢ R, represents a linear or branched C4-Cg alkyl group or a phenyl
group of formula 1l in which Y represents chlorine, bromine or
iodine or a linear or branched Ci-Cg alkoxy group or a
25 dialkylaminoatkoxy group in which each linear or branched alkyl
group is a C4-Cg and the linear or branched alkoxy group is a
C4-Cs.
3. The method as claimed in claim 2, characterized in that:
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3. The nethod as clainmed in claim2, characterized in that: WO
2011/ 131881PCT/ FR20111050706 - 23 - R or Rl represents a |inear or
branched Cl1-C4 al kyl group, R2 represents a |linear or branched Cl-C4 al kyl

group or a W@?WHH@Q%@.‘IO‘C formula Il in which Y r queesediod 180967064 al koxy
a

group 5 or I'al kKyl'am noal koxy group in which each linear or branched
al kyl group is a Cl-C4 and the |inear-2%-branched al koxy group is a Cl-CA4.
4. The method as clained in one of clains 1 to 3, characterized in that 10R
represents methyy, RiorRprepsesands a-ivgaypr Branched Ceple gkt growpa-
(Fli - N- btit%ll azri no%}- propoxy] -8henyl A 5. The method as clained in one of
cl ai ns 0 4, characterized in that the pal| adium ound is
bi s(di benzyl i denéathZWﬁﬁmsﬁprﬂﬁﬂr@r.b@@&@ 61‘?95—:'1 ?@%ﬁu%grélpﬂ%b in one
;)1;] cl ?: ms 1 to 4, Cg@fu?céﬂdrﬁfth i[ﬂP_t\Mﬁbh Y represents a C1-C,4 alkoxy group

epa I unconpoundi st r.i | ben | cet - i ' 7.
nmet hod cl ai gd i A Brfﬁa'§§"%m'8?%‘§° fﬁl{ﬁ@ ﬁ‘&ﬁ&é&%ﬁ@e&ﬁ ?dnr%g%heozo The
thel i gandis 2-(di-t elkyt groupl ip oS phis eold-the lineacor brancheg redm@yxy-aroap is
bi phenyl. 8. The nethod~as claimed in one of claims 1 to 7, characterized

in that 25the coupl ing 'S carried out in a solvent chosen from an al cohol,
an

4, The method as claimed in one of claims 1 to 3, characterized in that
10 R represents methyl, Ry represents n-butyl and Ry represents 4-[3-
(di-n-butylamino)-propoxy]-phenyl.

5. The method as claimed in one of claims 1 to 4, characterized in that
the paltadium compound is bis(dibenzylideneacetone)palladium(0).
15
0. The method as claimed in one of claims 1 to 4, characterized in that
the palladium compound is  tris{(dibenzylideneacetone)-
dipalladium(0).

20 7. The method as claimed in one of claims 1 to 6, characterized in that
the ligand is 2-(di-tert-butylphosphino)-2’,4’,6-triisopropyl-1-1'-
biphenyl.

8. The method as claimed in one of claims 1 to 7, characterized in that
25 the coupling is carried out in a solvent chosen from an alcohoi, an
ether or an aromatic hydrocarbon.

9. The method as claimed in claim 8, characterized in that the solvent
is dioxane.
30
10. The method as claimed in one of claims 1 to 9, characterized in that
the basic agent is a phosphate or a carbonate.

11. The method as claimed in claim 10, characterized in that the basic
35 agent is tripotassium phosphate, potassium carbonate or cesium

carbonate.

12.  The method as claimed in one of claims 1 to 11, characterized in



ether or an aromatic hydrocarbon. 9. The nethod as clainmed in claimS8,
characterized in that the solvent is dioxane. 30 10. The nethod as clai ned
in one of clains Ito 9, characterized in that the basic agent is a
phosphat e oo arb3Essa. 11. The net hod as cl ai nredPCT/RR201M/080706
characterized in that the basic 35agent .is tripotassi um phosphate,

pot assi um car bonate or ceS| um car bonat 64~ WD 2011/ 131881PCT/ FR2011/ 050706 -
24 - that the co arrledot ture bet we 60C, and
T50c. 13 A'bens BralA caupfitgds camee odvars RS R Setpel i o )

XVI I | in wHRehCZ represents a hal ogen, the hydroxyl group or a

sul fonate group of formula -0-S02R3 in which R3 represents a

10t ri fl uoronet hane or i m dazolyl group. 14. The benzofuran derivative as
cl ai ned i n dBai mAllBgnZofiunanidgrivative pf gseenasfasmeildine. 1515. The benzof uran
derivatiye as claimed in claim13, in which Z represents the hydroxyl

gr oup.
o CHgo

XVl

in which Z represents a halogen, the hydroxyl group or a sulfonate
group of formula -0-8SO;R3 in which Rz represents a
10 trifluoromethane or imidazolyl group.

14. The benzofuran derivative as claimed in claim 13, in which Z
represents bromine.

15 15. The benzofuran derivative as claimed in claim 13, in which Z
represents the hydroxyl group.



