WO 2011/ 124827PCT/ FR2011/ 050707 -1- PROCESS FOR PREPARI NG

SULFONAM WeBEMNAPH 48N DERI VATI VES The present i nvergdpwr20l fossrgeneral |y
to a process for preparing sulfonam dgbenzofuran derivatives. Mre
specifically, the invention relates to a process for preparlng
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dronedarone, and al so pharmaceutically 5 acCeptable salts thereof. This
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In the presenteefiPl & MM or aryl group.
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In formula I above, R, R; or R; represents, in particular,
a linear or Dbranched C;-Cs alkyl group, especially a
linear or branched <€;-C, alkyl group such as methyl,
ethyl, n-propyl, isopropyl, n-butyl or tert-butyl or
20  alternatively a substituted or unsubstituted phenyl

group.

Amcocng the group R, mention may ke made of methyl, and

among the group Ri, mention may be made of n-butyl.

25
In addition, in this feormula I, ameng the group R,
mention may be made of methyl, among the group Ry, mention
may be made of n-butyl and among the group R;, mention may
be made of hydrogen.

30

Among the compounds of formula I above, 2Z-n-butyl-5-
sulfoamidobenzofuran described 1in patent application WO
02/48132 has proven Lo be particularly usefiul as an

intermediate product for the final preparation of amino-



15 oxide as catalyst to form 2-n-butyl -5-am nobenzofuran. This benzofuran

deri vati Wy Soireiygsnbj ected to the action of met hapespirReoyi/osdogri de,
whi ch gi ves 2-nbutyl-5-net hanesul f onagidobenzofuran, which is treated with

4-[3- (di - n-butyl am no) propoxy] benzoyl chloride to 20 obtain dronedarone.
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reported preyi gusly, sipce;Lig V0 2011/124827RCT FR20L1L05QT0% 1,8, does
not make USe either of a catal ytic hydrogenation reaction undéer plyessure or
of met hanedwiiohytoehoriee. exrouorei Ntp t30 taet e yenie rgent.

5- sul4fgponam dobenzofuran 5 derivatives of fornmula | may be prepared by

coupling a benzofuran derivative of general fornula: , X
A process for synthesizing dronedarone was described in

patent application WO 02/48132, mentioned previously,
using 2-n-butyl-5-nitrobenzofuran, which is reduced,
under pressure with hydrogen in the presence of platinum
15 oxide as catalyst to form 2-n-butyl-5-aminobenzofuran.
This benzofuran derivative 1s then subjected to the
action of methanesulfonyl chloride, which gives Z2-n-
butyl-5-methanesulfonamidobenzofuran, which 1is treated
with 4-[3-(di-n-butylamino)}propoxylbenzoyl chloride to

20 obtain dronedarone.

However, this process is not free of inherent drawbacks
egspecially regarding the type of reaction used for the
reagents used, namely hydrogenation under pressure, which
25 entails an industrial risk, and also a treatment with
methanesulfonyl chloride, a hazardous reagent which may

generate genotoxic impurities (methanesulfonates).

The search for a process for preparing Z-n-butyl-5-
30 methanesulfonamidobenzofuran that is capable of
overcoming these drawbacks and disadvantages thus remains

of fundamental interest.

It has now been found that it is possible to obtain this
35 methanesulfonamidobenzofuran derivative, in good yield,
by using reagents and reacticn steps that are free of the

drawbacks and disadvantages reported previously since it



i 10 in which Rl and R2 have the sanme neaning as previously and X
representwocﬂhqyllzgg” brom ne or iodine or a sulfonapeQFRYPIRHsEENEr al

f or mul a: -S02-0-TT1 in which R3 repyesents a trifluoronethane (-CF3) O
|n1dazolyl group, with a sulfonanlde derlvatlve of general fornmul a:
R-S02-NH2] V in ich R has the, an|n r.evi ous| n_ihe presence
of a basi®Fgelttallf’St H°Eatat ?% § st%m r%‘éﬁ: H ¥O L ’Imté 8%et ween a
pal | adi umesarpaundinaizd @ risisgarne, qMﬂqﬂwmybh@@eﬁméﬁmﬂmlr@@O@O@@ounds. 25 The
pal | adi um conpl ex used in the process of the invention is generally in the
formof a palladium (0) conpound, for instance:

tris(di béeaprdiaseatet 6he) diparnhdPan Ohe ePePHEEOBBNGCARPBFABBFBW as

Pd2( dba) 3irsvadvant ageoyshu:abis(dhbenzyl pﬂ@@@@@@t @Qe)c&ﬁlﬂﬁ}l%”éo)
referred to herelnbeIOM/as Pd(dha) 2 and of I| and generally chosen from
phosphi n&ENARRFHAY GrarABGs phi FELeTalp L %ﬂ’f 24827PCT/ FR2011/ 050707 - 4
- These diarylphosphlnes are generally substituted in various ways. Thus,
the aryl ring, such as phe not bearing the phosphorus atom may be
nono- or especially 5)poly - -~mrémqq%r exanpl e with an isopropyl group,
while the aryl ring, d ] yl , bearing the phosphorus atom may in
addi ti on be nono- or W DSt utgﬁ—~ﬁar exanple, this aryl ring does not
conpri se any substituents other ®Ban the phosphorus atom 10 The phosphorus
atomnmay itself be substituted, for exanple nono- or especially

di substituted, for exanple mﬁth al kyl or cycloal kyl groups such as
tert-butyl or cycl ohexyl.

10 in which R; and R, have the same meaning as previocusly and
¥ represents chlorine, bromine or iodine or a sulfonate

group of general formula:

R3—505;-0- 11T
15
in which Rz represents a ftrifiuvoromethane (-CF3) or
imidazolyl group, with a sulfonamide derivative of
general formula:
R-50;—~NH; v
20
in which R has the same meaning as previously, 1in the
presence of a basic agent and of a catalytic system
formed from a complex between a palladium compound and a
ligand, which gives the desired compounds.
25
The palladium complex used in the process of the
invention is generally in the form of a palladium (0}
compound, for instance:
e tris(dibenzylideneacetone)dipalladium(C}, referred
30 to hereinbelow as Pds(dba)s or, advantageously,

¢ bis(dibenzylideneacetone)}palladium(Q), referred to
hereinbelow as Pd{dbka).
and of a ligand generally chosen from phosphines, usually

diarylphosphines.



15 By way of exanple, the follow ng conpounds may be used as |igands: *

2-(di-ter Yol pagsphi no) -2', 4", 6" -triisopropyl-1, per/RRROENWS0707€f erred
to hereinbelow as ligand Li, 20 *

2-(dicyc|ohexy|phosphino-2',4',6'-tri?sopropy1-1,1'- bi phenyl, referred to
her ei nbel ow as |igand L2, 2-(dicyclohexyl phosphino)-2',6"-dinmethoxy-1,1"-
bi phenyl, referred to hereinbelow as |igand L3, *

2- (di -terthdoust yl ghesphphoypBides, 6atret r ayetdnd -1y substituted in

252" ,4' |6 -friiso 1-1, 1 -biphe al ed er.el as.lkgand L4.
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hydr ocar baony gprled et abdyt anct@ranethan o ggdardom rioratigst ance t ol uene. 5
Howevgr, dioxane is a solvent of choice in the context of the present

i nventi on. The starting conpounds of fornmula Il may be prepared in

vari ous V&ys aekerelioguso ehelr BREM &&FCsfr ultur 61Pg§1t0 GEs cr itBEd

herei nbel oWrmfi e Th@conpounds,ofi f1orubashbskntwhibeh Xdsepresents
chl orine, brom ne aor iodine my b%_obtalned ac ordlngtto the foll ow ng
reaction %tHenglkyl or cyclog&lkyl groups such as ert-butyl or

cyclohexyl.
15
By way of example, the following compounds may be used as
ligands:
* 2—(di-tert-butylphosphine)-2',4",6"'-triisopropyl-1,1"'-
biphenyl, referred to hereinbelow as ligand L1,
20 * 2-(dicyclohexylphosphino-2',4"',6'-triisopropyl-1,1"-
biphenyl, referred to hereinbelow as ligand L2,
* 2-{dicyclohexylphosphino}~2',8%6"'-dimethoxy-1,1"'-
biphenyl, referred to hereinbelow as ligand L3,
* 2-(di~tert-butylphosphino)-3,4,5,6-tetramethyl-
25 2'",4", 6'-triisopropyl-1,1’'-biphenyl, referred to

hereinbelow as ligand L4.
The ligand L1 is particularly advantageous.

30 The basic agent used in the process according to the
invention may be chosen especially from alkoxides, but
more generally from weaker bases such as phosphates or
carbonates, for example alkali metal phosphates or alkali
metal carbonates such as tripotassium phosphate,

35 potassium carbonate or cesium carbonate.

In general, the coupling reaction is performed hot, for

example at a temperature of between 60°C and 120°C, and



i.e. starting with a 2-hydroxyphenyl derivative of the fornula V in which

R2 has thgcﬁ

/gt ng as previously 20 and X1 reppegsepR3otnbsuione,

brom ne or 1 odi ne, ich is reacted mgth a halo ester of formula VI in

whi ch R1 has

t he sane neanlng as previously, Hal represents a hal ogen,

preferably brom.n resents a Cl- al kyl grou or i nstance
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VIT ig then,saponidiedhid fs s9l ¥6€MendOoeSpREi 8L ynannet Behteandokn the
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formthe

ng &t iYt- a carboxylic acid derivative, which is then

treated mﬁth a strong acid, in a solvent such as an aromatic hydrocarbon,

to give the
and X1 ha

b 15 d f Rl1, R2
e N L

car boxyl imaciws deeveatdaecod idor ol athﬁ:M |C§1etﬂh@ﬁlcy$:‘¢lrlz<e‘tdﬂb§h heating in
the ROESICE-rived hereinbelow.

A, —

The compounds of formula II in which X represents

chlorine, bromine or icdine may be obtained according to

the
15

following reaction scheme:

7 0
. C-R o oh-Coom, — ° R
oH TV ‘ -C]H~C~OR4

i.e.

A Vi Vii

IX Vi

starting with a 2- hydroxyphenyl derivative of the

formula V in which R, has the same meaning as previously

20 and ¥X; represents chlorine, bromine or iodine, which is

reacted with a halo ester of formula VI in which R; has

the same meaning as previocusly, Hal represents a halogen,

preferably bromine, and Ry represents a C;-Cy alkyl group,

for instance ethyl, to form an ester of formula VII in



20 of a benzenesul fonyl halide and of an acid acceptor such as a tertiary

am ne, tReqg AAGHQ8Penerally proceeding by heatingpc/ar3@1iveroguch as an
aromatic hydrocarbon, to give the compounds of formula I X in which XI, Rl

and R2 have the same neaning as previously, i.e. the desired 25 conpounds
of formula Il. B.- The coppounds of fqrrmula Il in_which X represents a

sul f onat & p%ﬁay &’ obtai ndd actor QﬁfthQ%e ?%T?ow?%%n%e%ct?%n schene:
30 WO 2@kv2AB82% .PCT/ FR2011/ 050707 - 7 - Ra - SQ2Hal Xi1I1 X'V

mainly starting with 1, 4-benzoqui none of fornula X, which

The reaction generally proceeds by heating in a suitable
5 solvent, in particular a polar sclvent such as N,N-
dimethylformamide and in the presence of a basic agent

such as an alkali metal carbonate.

The ester of formula VII is then saponified in a solvent,
10 especially an ether, and in the presence of a suitable
basic agent such as an alkali metal hydroxide, to form
the corresponding salt of a carboxylic acid derivative,
which is then treated with a strong acid, in a solvent
such as an aromatic hydrocarbon, to give the carboxylic
15 acid derivative of formula VIII in which R;, Ry and X

have the same meaning as previously.

In a subseguent step, the carboxylic acid derivative of
formula VIII is then cyclized by heating in the presence
20 of a benzenesulfonyl halide and of an acid acceptor such
as a tertiary amine, the reacticn generally proceeding by
heating in a solvent such as an aromatic hydrocarbon, to
give the compounds of formula IX in which X;, R; and R
have the same mezaning as previously, 1.e. the desired

25 compounds of formula II.

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

30



is treated with a silyl enol ether of formula XI in which 5 Rl and R2 have

the same \Wepsyng2a82Pr eviously and Ra represents a picnepr2011/05@0¢hed Cl-04
al kyl group or a phenyl group, to forimthe 5-hydroxybenzofuran derivatives

of formula XII in which Rl and R2 have the sanme neaning as previously. 10
The conpou of formula XIl is then coupled wth a sulfonyl derivative of

formula XII|}| in which Hal has the sanme neaning as previously, preferably

chl orine, .andk R3 has the s meani ng as previ ous in the presence of an
15 acid ac{cept or ,+ whi ch gi rhpe sat-fomat eHde Bf fornula XIVin
whi ch R1, nd R3{Ray& he~Same neaning as p pi.e. the desired
conpounds off formula Il. The benzofuran derivatiVes & general formula: 20

WO 2011/ 124827PCT/ FR2011/ 050707 - 8 - in which R 3 represents a
trifluoronethane or im darz?ﬁlyl group, represent andther sxiject of the
present i nvéntion. 5 The n-limting exanples that; followillustrate the
invention. In these exanples, the abbreviations belijow are used: TLC:
thi n-1ayer chromatography HPLC: hi gh-perfornance |ilqui ®:chi@s## ogr aphy 10
HPTLC: hi gh-performance thin-Iayer chromatography NVR nucl ear nmagnetic
resonance K3PO4: tripotassi um phosphate Cs2C03: cesi um car bonat é(“%HF:
t et rahydr of uran 15 PREPARATI ONS A. Ethyl

E!ﬁlv 1

O

2- (4- brono- 2-f or nyl phenoxy) hexanoatga(c%?m u Rt = n-4H9; R2 =H;

R4 = C2H5; X1 = Br)
XIV

mainly starting with 1,4-benzoquinone of formula X, which
is treated with a silyl enol ether of formula XI in which

5 R, and R, have the same meaning as previously and R;
represents a linear or branched C;-C; alkyl group or a
phenyl group, to form the 5-hydroxybenzofuran derivatives
of formula XII in which R; and R; have the same meaning as
previously.

10
The compound of formula XII is then coupled with a
sulfonyl derivative of formula XIII in which Hal has the
same meaning as previously, preferably chlorine, and Rj
has the same meaning as previously, in the presence of an

15 acid acceptor, which gives the sulfonate derivatives of
formula XIV in which R;, R: and Rs; have the same meaning

as previously, i.e. the desired compounds of formula II.

The benzofuran derivatives of general formula:
20

R,'-S0,-0

3 2

XV



8.9 g of potassiumcarbonate (64.3 muvl) and 45 m of N, N-di net hyl f or mam de
are pl acegd Bogh£gyy pped reactor and then heated t @copERMI1Y0S70rr i Ng. A
sol ution of 22 g 25 of 2-hydroxy-5-brgnobenzenefor mal dehyde (conpound VIII:
X1 =Br) (107.2 mmol) in 40 mM of N, Ndinethylformam de is then poured in
dropwi se ont oht he gi,xture at 55C, and t addi tion funnel is_then,rinsed

Wi th 10 it of PRERAPTet RPESPRARTAE. THE TG URY 1EAT 1 P od"4P2E88 For 30 30
m nut es ancbuen hegtredarnd 80Enc20=8 nl sebjethyl @ bridreoherarsans
(conpound. | X; F n-CAH9; R4 = C2H5; Hal = Br) (112.6 nmol) are added, and
the additi'on tunnel is rinsed with 10 m of N, N- di et hyl f or mami de. The
reaction nediumis maintained at 80C with stirring; the reaction 35
Progress fise M 1-of &6 O LG {Bldent : cHak mathvlsy clighexane/iet hyheacet at e;
Rf of compound MII11:_0.53; Rf of conpound X  0.44). W

2011/ 124897FET? M0 147 050787 €%9mPlap. t hBSeARPEFVEREIPEECPFIRY PRE

t enper at ufe=®f the reaction nmediumis cooled to 2000, 100 m of deionized
wat er ar en_added sl ow | eading to the dem xing of an oil. This oil is
decant edegﬁ%' Sepat ar B ¥ r%#?%%t%g% {®us phase, and then washed with 100

m of watlePLC Aftt eyh-decaintatdore ahdysepariatdrosodtaetai | is diluted with 60

m of tmfm"qu hi gani p@@ﬁﬁ_' Mﬁrﬂtﬁ‘&g@é&i with 100 m of
dei on]'loze wat er . %??%%% a_qucgeous p ajéazy%]getg%c -extract e% with 60 m of

et hyl acdilt e NTRECAD R Gk €€ prRSEARFe conmbi ned and then concentrated on
a rotary eManor at9potasgiu BAo9pd=0& the desired conmpound X in the form of
an orange-yellow oil. Yield: 95% 15 IH NWR (400 MHz, 00013) : 5 0.93 (t,
J=7.4 Hz,CH4Os: CRESAHP- CerBPhate23 (t, J = 7 Hz, 3H, -0-0H20H3); 1.36-1.43
(m 2H, -0P: e 4ByddoBbrdn54 (m 2H, -O0H2-O0H2-0H2-); 1.99-2.05 20 (m
2H, -QH2-OH2-CH-); 4.20 (q, J=7.2 Hz, 2H, -0-OH2-CH2; 4.71 (t, J - 6Hz, 1H,
- OH2- 0-); 6.71 (d, J=8.8Hz, 1H, ArH); 7.56 (dd, J=9 and 2.6 Hz, 1H,
ArH); 7.94 (d, J=2.4 Hz, 1H, ArH); 10.49 (s, 1H, OHO 2513C NMWR (00013): 5
188.3 - 170.6 - 159.3 - 138.1 - J3dpoipariA 9 - 115.2 - 114.5 - 77.4 - 61.6
- 32.3 - 27.3 -22.3 - 14.2 - 13.9 ppm I'm the sanme manner, but starting
with 10 g or 50 g of 30 conmpound V, the desired conpound VIl was obtai ned
in yieldspof ©8%and 944 respectfio@hylohenoxy) hexancate (compound

B, 2 (g, Br Omo- 2110 T PNEN@Xy) e 2Dl cr2ct d; (Compound {11+ R = n-04r;

8.9 g of potassium carbonate (64.3 mmol) and 45 ml of
N,N-dimethylformamide are placed 1in an eqguipped reactor
and then heated to 55°C with stirring. A scolution of 22 g

25 of 2-hydroxy-5-bromobenzeneformaldehyde (compound VIII: X;
= Br) (107.2 mmol)} in 40 ml of N,N-dimethylformamide is
then poured in dropwise onto the mixture at 55°C, and the
addition funnel is then rinsed with 10 ml of N,N-
dimethylformamide. The medium is stirred at 55°C for 30

30 minutes and then heated to 80°C. 20.8 ml of ethyl 2-
bromohexancate (compound IX: R; = n-C4Hg; Rg = CpHs; Hal =
Br) {(112.6 mmol) are added, and the addition funnel 1is
rinsed with 10 ml of N,N-dimethylformamide. The reaction
medium is maintained at B80°C with stirring; the reaction

35 progress is monitored by TLC (eluent: 7/1
methylcyclohexane/ethyl acetate; REf of compound VIII:
0.53; Rf of compound X: 0.44}.



35 60g of et hyl 2- (4- br ono- 2-f or nyl phenoxy) hexanoate (conpound X) (0.17

mol ) anwz(ﬁl/ 4go®thyl tert-butyl ether are pl aceg¥/pra01pa5¢7ped
react or Ml of WD 2011/124827PCT/ FR2011/ 050707 - 10 - deioni zed water

and a solution of 9.37 g of 23% sodi um hydr oxi de (0. 23 mml) in 31.4 g of

dei oni ze are dd d, 20C. The reaction nediu h e o 40C

wWth sti (:;} gﬁ‘fn oﬁﬁ?l cAYToht 3P ¢ hCh es?ceefﬂpesrage Honi t%%ir egh%y TLC

(el uent: ﬁ&mﬂnymeymhmhemneé@lMI tacet@t@ +180f eWw dvbDpsledbracgetli ¢ aci d;

Rl of th o] 0. Q0. e of the
%a—?ﬂﬁé@ ypd Xyon eal:_t'%*e ! hsP%ff”P%BEh?%egl Q8 - sAhikhgyend

reacti on e tenperatur eacti on umi s returned to 20C and
25.5 ¢ ofa@ocﬂldm cBhéri dei{0.48 mslcpnted13enH IFPYeR o zd Wat EFCar e

addeds fOA% by, 2@ M 50 t&{éiﬁn%as%tjh sithring hbe seaghicen.mediumis
acidified by slow addi tjon of 20 of , 37% Mdroc | oric CI d sol Ebl on,

wi t hout eXceii fiF2BE 1% THed tﬁ%pi’)ﬁﬁge%nare Yelant &d Qﬁ UsEFalat8d, and
the organi® phase ltfoltdfeeie Mesi@dt Wi & h @@ amli cofpraeieoni 2 etheat emshAft er

separation of the t he_or,gani ¢ ase s capce t d vacuum on
a rotary VP 5?5{9 ?L§%gl% 32, ¢ éonflzggrew i |%h£%%gst§{|%%%%§s when
cold. 20 pﬁkﬁa:eaé iesbackyergrentaddiviisbpredpyil ecvfleethteiat aﬁetmtﬁtuﬂ‘éle 45.5 ¢

of t de o] r e f f | O ite
Soi i 40 SETERCORIIER Wad{ TonPRagn Gt 5 1o Sl AR MR
- CH2- CH2-r THBY Y qvegoqamr(ﬁp gHve. G Sorp- efpihe1dggiredsEoppound, -
CH2- CH2- GH2ty) ; u?eoéoﬁnléf (4 <2f5ngél12eﬁd&a Gt); 4.79 (t, 30 3=6Hz, 11-1,
~CH2-CH-00-); 6.78 (d, J = 8.8 Hz, 1H, ArH: 7.61 (dd, 3=8.8 and 2.4 Hz,

1H, ArH); 7.94 (d 3=2.4 Hz, 1H, ArH); 10.39 (s, 1H, CHO DC NWR (00013): 5
188.6 - 174eBd: 9%8.6 - 138.3 - 132.4 - 35127.0 - 115.5 - 114.9 - 77.2 -
32. 21 27.1 - 22.3 - 13.8 ppm C. 2-n-Butyl - 5- bronobenzof uran (conpound | X

'H NMR (400 MHz, CDCls): & 0.93 (t, J=7.4 Hz, 3H, —CH;.CH,-
CHs); 1.23 (t, J = 7 Hz, 3H, -0-CHCHs); 1.36-1.43 (m, 2H,
~CH,-CH,-CHz; 1.45-1.54 (m, 2H, -CHp—CHp-CHp—); 1.99-2.05

20 (m, 2H, -CH,-CH,-CH-); 4.20 ({(q, J=7.2 Hz, 2H, -0-CHp-CHs;
4.71 (t, J = 6Hz, 1H, -CH,-CH-O-); 6.71 {(d, J=8.8Hz, 1H,
ArEY; 7.56 (dd, J=9 and 2.6 Hz, 1H, ArH); 7.94 (d, J=2.4
Hz, 1H, ArH); 10.49 (s, 1H, CHO)

25 1%c NMR (CDCls): & 188.3 - 170.6 — 159.3 - 138.1 - 131.1 -
126.9 - 115.2 - 114.5 - 77.4 - 61.6 - 32.3 - 27.3 -22.3 -
14.2 - 13.9 ppm

In the same manner, but starting with 10 g or 50 g of
30 compound V, the desired compound VII was obtained in

yields of 98% and 94%, respectively.

B. 2-{4~-Bromo-2—formylphenoxy)hexancic acid (compound
VIII: Ri= n-C4He; Re=H; ¥X; = Br)j

35
60 a of ethyl 2- (d-bromo-2-formylphenoxy) hexancate
(compound X) (0.17 mmol) and 52 ml of methyl tert-butyl

ether are placed 1in an equipped reactor. 78 ml of



WD 2011/ 124827PCT/ FR2011/ 050707 -11 - Rl=n-C4-H9; R2 = H, X1= Br) 25.8 ni
of benzerwﬁyi(fﬂqw g¢hl oride (0.202 nol; 1.4 equival egtyrransh/dso7h of

tol uene are placed in an 5 equi pped rgactor and the mxture is stirred at
80C. 65 m of anhydrous triethylamne (0.47 nol) and then 45.2 g of

2-(4-b -2-f, | ph i id d X 144 nol

di gsol \r/g?i})@llnor?g%e% g%fggél‘yal)ﬁ‘gﬁéaaggéfklﬁg!ﬁna&gggyg‘ﬁ;vﬁy C)gt (%%ft. S?ﬁgu%'eact i on
progress hwgirkikinmi (0r2d lynoTLC {el dént: BO0HR0 destmilzeyic|oitexanetet hyl
acetate; f..of, ogpposnd. Xi ;0. 08 R, of e, desi g edgpmpound Ypbe- 0.80).

At the end of 'the reaction, the tenperature o e 15 reaction nediumis
ret ur ned wi-'POGLiTHd nexcesd baienesiodiiicadhicsr | € | sheleststyed 1By

addi t ison Rf, 280-dd  ofy aqueoUS A%esedi uR/bydreXhde gl vhbeanThenphases are
decant ed and separated and t he organi ¢ phase is then_washed wth m xture
of 70 nml WFeTFEiOnT z_RAIRMt ErOPE é’rjfg i HFLE7o5hyadf oERFoFPEPRERE. The
phases ang -dexain edkansk separaied and tthergani ¢ phase is then washed with
75 mM of deionized water. The organi c phase is washed with a sol ution of
7.73 g of sodi um hydroxi de dissolved in 67 m of deionized water. The
phases arf 253 lgecamdedodndibeparatrediand tties orgampargghase iof t hiés washed

wth S 1., of g; of i chlori i 0 i Qal wat er .
e ih SOl B0 0! BOUUMIRPHIE T gl o 46, 301850,

hydr ochl oFfHeonikd®l 81-d6i oRO1Theéiphasls Bt e ecBRt@Bl&AE &Pttt 8d°and the
3? Organla?dc{&t'ﬁ,sefr%_ﬂé@@c:ﬂ sonoent F@t gﬁtboibﬂlér%ar‘bli@{ﬁ@@&@ﬁ:@h?;Otﬁbvf 37.2 ¢
of a brown oil. is.oll js purifLe chr omat qgr 0 iLI'ica ge
(el uent : BRI MeUPALYR bhe %h%?‘tjf%‘}l}g%cﬁ ﬁ‘f’e?gabggijéeog5§94?‘é ﬁ%of t he
desi red cumpoupdrXthlbrithediat nsofuaiyel | evtdidut YeetdedBigo 2BOC.
2011/,124827PCT/ FR2011/ 050707 - - 0 , d : .91 (t,
J=7. Q%m%, Clor “oHE) 1%&6‘?@4?3!\/? n%_(“%gH,S%ﬁf-e%?flz%ﬂa)?h .61-1. 69
(m 2H, -QOHROH2- @H2SE, 2s76Nan gaphgdHzwiby, 800HRLOM2L Cglpionized

water. After separation of the phases, the organic phase

is concentrated under wvacuum on a rotary evapcrator to

give 54.7 g of a red oil, which crystallizes when cold.

20
After reslurrving in a diisopropyl ether/heptane mixture,
45.5 g of the desired compound XTI are isolated in the

form of a yellow-white solid.
25 Yield: 82%

4 NMR (400 MHz, CDRCiz): & 0.93 (t, J=7.2 Hz, 3H, -CH;-~CHp-
CHs); 1.37-1.44 (m, 2H, -CH»-CH;-CHsz); 1.49-1. 57 (m, 2H, -
CHp,~CHp-CHp-); 2.05-2.11 (m, 2H, -CHp,-CH,-CH-); 4.79 (t,

30 J=6Hz, 1H, -CH,-CH-CC-); 6.78 (d, J = 8.8 Hz, 1H, ArH):;
7.61 (dd, J=8.8 and 2.4 Hz, 1H, ArH); 7.94 (d, J=2.4 Hz,
1H, ArH); 10.3%9 {s, 1H, CHO)

3¢ NMR (CDCls): & 188.6 — 174.3 - 158.6 - 138.3 - 132.4 -
35 127.0 - 115.5 - 114.9 - 77.2 - 32.2 - 27.1 - 22.3 -

13.8 ppm

C. 2-n-Butvyl-5-bromobenzofuran (compound IX:




56.57 (s, 1H, ArH); 7.33 (dd, J=8.8 and 2Hz, 1H, ArH); 7.46 (d, J= 8.8Hz,

1M AH wh dpigderghe, 1H ATH) VD 2011/ 124827PCRGRRRAMNBSTAT - 13 -
EXAMPLES 1 to 5 2-n- Butyl 5- met hanesyhfonam dobenzofuran (conmpound I: R=

CH3 ; Rl= n- C4H9 R2= 5 The followng are placed in a 20 m tube
predried in an ove ui val.en of _base and 1.5 equival ents of
nethanesulfongﬂlﬁeE fiﬁo%%) th%Hba)%rgnd 5 nmol % of 2-

(di-tert-butyl phosphino)-2", 6'-tr||sopropy1 1,1'- 10 bi phenyl (Iigand
L1). The jube i st %pp%r %e‘éfes*&lafo %%‘h@i' .aceq ypder ;3q.in

at nosphere ‘of argon, U|vale but yI'-'5- bronDbenzo uran
(conpoun¢QQ£WﬁlQHU% dﬁ%@blﬁ d WA 19fvdﬁﬂwﬁ§“éf%ﬁﬁvéﬁ@Q%ﬁtﬁ@n added by

syringe. e gpact i-eacredi ughgs dhen tited and bheatedy 15t oghhe refl ux
poi nt of the solvent or at 100C for. 24 hours &Qlle nDnltorlng t he reaction
progr ess by TRLCO (e?ﬁ@ﬁ?roﬁélBBré?FQYl%%é?%teﬁ $ hy 301 of@canéeBr by

HPLC. At 4she end obft he Z-ea@—tl:bxﬁﬁuo—tz}efdfﬁ@ﬂpqudﬂmarﬁ)ﬁ | ut edidi t h et hyl

acetate and then he fitr Lhen oncentrated

to give, Gﬁéﬁj (% i% §?a¥? zg?? d&FSthe S|ré%&§d%%ou%d “The

f ol | owi ngareestuhes wddedolﬁtla:miafd atExBApLe Base 1Suatsimin Yjpeb@(%s 11iK3PO4

tert1gut apglitored by TLC (eluent: 80/20 methylcyclcochexane/ethyl
acetate; Rf of compound XI = 0.08; Rf of the desired

compound XII = 0.80).

At the end of +the reaction, the temperature of the
15 reaction medium is returned to 20°C. The excess
benenesulfonyl chloride 1is destroyed by addition of
250 ml of aquecus 5% sodium hydroxide solution. The
phases are decanted and separated and the organic phase
is then washed with a mixture of 70 ml ¢f deionized water
20 and 6.8 ml of 37% hydrochloric acid. The phases are
decanted ancd separated and the organic phase 1s then
washed with 75 ml of deionized water. The organic phase
is washed with a solution of 7.73 g of sodium hydroxide
dissolved in 67 ml of deionized water. The phases are
25 decanted and separated and the organic phase 1is then
washed with a solution of 7.53 g of sodium chloride in
70 ml of deionized water. The pH of the agueous phase 1is
adjusted to between 5 and 8§ with 7% hydrochloric acid
soluticn. The phases are decanted and separated and the
30 organic phase is then concentrated on a rotary evaporator

to give 37.2 g of a brown oil.

This o0il is purified by chromatography on silica gel
{eluent: 80/20 methylcyclohexane/ethyl acetate) to give

35 24.3 g of the desired compound XII in the form of a
vellow oil.

Yield: ©67%



45 2 Cs2003 di oxane 100 3 Cs2CO3 THE' 50 4 C52CC3 tol uene 60 5 K3POX4

di oxane & 2511/4@g2P11/ 124827PCT/ FR2011/ 050707 PCT/FR2011/050707
12 -

'H NMR (400 MHz, DMSO-d6): & 0.91 (t, J=7.2 Hz, 3H, -CHy~
CHz-CH3); 1.30-1.40 {(m, Z2H, —-CHz-CH»-CH3); 1.61-1.69 (m,
2H, -CH;-CH,-CH;-); 2.76 (t, J=7.4 Hz, ZH, -CH;-CH»-Cqg):;
5 6.57 (s, 1H, ArH); 7.33 (dd, J=8.8 and 2Hz, 1E, ArH);
7.46 (d, J= 8.8H=z, 1H, ArH); 7.72 (dd, 2Hz, 1H, ArH)



- 14 - EXAMPLE 6 2-n-Butyl-5-nethanesul fonam dobenzofuran (conpound |I: R=

CH3; R =3ty 9¢h%12482% H) S The foll owi ng are pl aced pcr/gR28900802@¢ react or
under an argon atnosphere: 13 g of cgsgium carbonate (39.9 mol), 3 g of

met hanesul f onam de (31.5 mmol ), 250 nmg of Pd(dba)2 (0.4 nmol) and 440 ngy of

2-(di-tert-butyl phosphi no) - loﬁigﬁ%L§5-£r£és$propyl-1,1'-biphenyl(ligandLl)
(1.04 mol). 5.5 g of 2-n-buty uran (conmpound I X or 111)
(21.7 mol ) dissolved in 55 m of dioxane are then added by syringe. The

reaction ffrglé{ﬂg Pwénh{?é"cgggftdé&ﬁ%%%iﬁ%&&@ﬁuﬂa@pq‘éﬂp&fhdq%r s. 15 The

reaction acetate and the first
cryst al | i%atGtn’ cRop 1<C4| t Bredilof f on a Buchner funnel. After isolation
of a gecond crop, 3.6 g of the desired conpound | are isolated in the 20

Loum of angngrsufl e pousiers, YIS, 820 s g e Al R G100 M.
-OH2- OH2-GHR) ; A.&Qrilvdter(tg 2H LA -0HR-10HR -9 2L vB/(esn t3H,d0H3- S02- ) ; 2. 66(tr
74 B SIEDRR, £ (e U D, G001 (8 Tt e
( DVBO- d6) { A5~ It €out i @seh gy, €02 -, 4287 '6- tr ililsorropylod. 4. '~ 108. 8 - 101. 8
-153f3-1% - by Rt gartd 01y, Hhd ARB MO AWM L482ARGT FReQIAPS50707 -
and placed under an inert atmosphere of argen, and 1
equivalent of 2-n-butyl-5-bromobenzofuran {ccmpound IX or
III) dissclved in 10 volumes of solvent is then added by
syringe. The reaction medium is then stirred and heated
15 to the reflux point of the solvent or at 100°C for 24
hours, while monitoring the reaction progress by TLC
{eluent: 20/80 ethyl acetate/methylcyclohexane) or by
HPLC. At the end of the reaction, the reaction medium is
diluted with ethyl acetate and then filtered while hot.
20 The filtrate is then concentrated to give, when cold,

crystallization of the desired compound I.

The following results were obtained:

Example Base Solwvent Yield (%}
1 KzPOy tert-butancl 45
2 Cs,C05 dioxane 100
3 Cs,C0;5 THF 50
4 Cs,C0O5 toluene 60
5 K3POq4 dioxane 81

25



CLAIM5 1. A process for preparing 5-sul fonam dobenzofuran derivatives of
general f\@igme@/12482% " which R represents an al kyl eic@Frhopi/gspyoand Rl and
R2, which may be identical or differgnt, each 10 represent hydrogen or an
al kyl or aryl group, characterized in that a benzofuran derivative of
general formula: 11 15in which %M%have t he sane neaning as
previously and X represents chl or+#e; I ne or iodine or a sulfonate
group of general formula: R3 -S02 -0- Il 20in which R3 represents a

trifluoropethane ors i dazol vl Q10U dis£ounl.ed with a sul fonam de
derivative o { 1177124 / FR2011/ 050707 - 16 - R

5
The following are placed in an equipped reactor under an
argon atmosphere: 13 g of cesium carbonate (39.9 mmol},
3 g of methanesulfonamide (31.5 mmol), 250 mg of Pd(dba);
(0.4 mmol) and 440 mg of 2-(di-tert-butylphosphino)-

10 2',4',6'-triisopropyi-1,1'-biphenyl {ligand Ll)
(1.04 mmol). 5.5 g of 2-n-butyl-5-bromobenzofuran
(compound IX or IIT) (21.7 mmol) dissclved in 55 ml of
dioxane are then added by syringe. The reaction medium is
then stirred and heated at 100°C for 24 hours.

15
The reaction medium is then diluted with 40 ml of ethyl
acetate and the first crystallization crop is filtered
off on a Blichner funnel. After isclation cof a second
crop, 3.6 g of the desired compound I are isolated in the

20 form of a snow-white powder.

Yield: 68%

'H NMR (400 MHz, DMSO-dé): & 0.91 (t, J=7.4 Hz, 3H, -CHs-

25 CH,-CHs); 1.31-1.40 (m, 2H, -CHp-CH,~CHs3); 1.59-1.66 (m,
2H, -CHp,-CH;-CHp-); 2.47 (s, 3H, CH;-SO,-); 2.66 (t,
J=7.4 Hz, 2H, -CH,-CH,-Cg-); 6.27 (s, 1H, ArH); 6.61 (dd,
J=8.8 and 2Hz, 1H, ArH}); 6.94 (d, J=2Hz, 1H, ArH):; 7.02
(dd, J=8.8 Hz, 1H, ArH)

30  YCc NMR (DMSO-d6); & 157.6 - 147.2 - 147.0 - 128.6 - 117.9
- 109.4 - 108.8 - 101.8 - 38.3 - 29.3 - 27.4 - 21.6 -
13.6 ppn



in which R has the sane neaning as previously, in 5 the presence of a basic
agent an tic systemforned froma conpl I 1 adi um
conpoundd‘ggijzzn]?%ig%z, whi ch gives the desired conp?t?r;'ggm?gﬂg.gﬂ'm process
as claimed in claim1, characterized in that R RL or R2 represents a

| i near or branched Cl1-C8 al kyl group or a substituted or unsubstituted
phenyl group. 15 3. The processascl aj in claimlor 2, characterized in
that R, Rl or R2 represents a Iinegﬁggig%ranched C -C4 al kyl group. 4. The
process as claimed in one of clains 1 to 3, 20characterized in that R

repr esent’s. nmethyl prRtesepr €sent sphebat yhg and-R2lieppadenbsnapdiugsgan. 5.
The process a L ed, d i t0. 4, characterized in that the
palladiun1con§g%%§}ls f%%f§?§¥%%?§§?fgzﬂégggione)palIadiun(O). 6. The
process as claimed in one of clainms 1 to 4, characterized in that the

pal I adi um conmpound i s tris(dibenzylideneacetone)dipalladium(0). 30 7. The
process as clainmed in one of clains 1 to 6, characterized in that the
ligand is 2-(di-tertbutyl phosphino)-2..4',6"-triisopropyl-1,1'-biphenyl.

WD 2011/ 124827PCT/ FR201R/ &0 7 ORH—% he—prpess as clainmed in one of
claims 1 to 7, characterized®in t ha| i ¢f agent is an alkali neta
phosphate or an al kali netal carbong he pro s as clained in claimS8,
characterized in that the basic agent™s trJpotassi um phosphate, potassium
carbonate or cesium carbonate. The process as clainmed in one of clains 1 to
9, characterized in that the coupling is perforned at a tenperature of

bet ween 60C and 120C. The process as clainmed in one of clains 1 to 10,
characterized in that the coupling is perfornmed in a solvent chosen from an
al cohol, an ether and an aromatic hydrocarbon.

in which R represents an alkyl or aryl group and Ry
and Rs, which may be identical or different, each
10 represent hydrogen or an alkyl or aryl group,
characterized in that &a Dbenzofuran derivative of

general formula:

15 in which Ry and Ry have the same meaning as
previously and X represents chlorine, bromine or

iodine or a sulfonate group of general formula:
R3-50,-0-
ITI

20 in which Rj represents a trifluoromethane or
imidazolyl group, is coupled with a sulfonamide

derivative of general formula:



The process as clained in claim 11,

di oxane. wdepgofihgan derivative of general formul aper/FR20M/088707

i nwhi chR13r epresentsatrifl uoronet hangg m dazol yl group. or

characterized in that the sol vent

The

benzof uran derivative as clained in claim 13, which Rt3 represents a
trifluoronmethane group. in 30

10

15

20

25

30

R-50;-NH>
v

in which R has the same meaning as previously, in
the presence of a basic agent and of a catalytic
system formed from a complex between a palladium
compound and a ligand, which gives the desired

compounds.

The process as claimed in claim 1, characterized in
that R, R; or R; represents a linear or branched C;-Cg
alkyl group or a substituted or unsubstituted phenyl
group.

The process as claimed in claim 1 or 2,
characterized in that R, R; or R, represents a linear

or branched C.-C; alkyl group.

The process as claimed in one of claims 1 to 3,
characterized 1in that R represents methyl, R

represents n-butyl and R; represents hydrogen.

The process as claimed in one of claims 1 to 4,
characterized in that the palladium compound 1s

bis(dibenzylidencacetone)palladium(0}.

The process as claimed in one of c¢laims 1 to 4,
characterized in that the palladium compound is

tris (dibenzylideneacetone)dipaliadium {0).

The prccess as claimed in one o9f claims 1 to 6,
characterized in that the ligand is 2~ (di-tert-

butylphosphino)-2',4"',6'-triisopropyl-1,1'-biphenyl.

i's



15. Thebenzof uran derivativeas clained in claim 13, in which RT3
representw@nol fisgzel vl group. PCT/FR2011/050707

10

15

20

25

30

10.

11.

12.

13.

14.

15.

-17 -

The process as c¢laimed in one of claims 1 to 7,
characterized in that the basic agent is an alkali

metal phosphate or an alkali metal carbonate.

The process as claimed in claim 8, characterized in
that the basic agent 1s tripotassium phosphate,

potassium carbonate or cesium carbonate.

The process as c¢laimed in one of c¢laims 1 to 9,
characterized in that the coupling i1s performed at a

temperature of between 60°C and 120°C.

The process as claimed in cne of claims 1 to 10,
characterized in that the coupling is performed in a
solvent chosen from an alcohol, an ether and an

aromatic hydrocarbon.

The process as claimed in claim 11, characterized in

that the sclvent is dioxane.

A benzofuran derivative of general formula:

XV

in which R's; represents a triflucrcmethane oz

imidazolyl group.

The benzofuran derivative as claimed in claim 13, in

which R's represents a trifluoromethane group.

The benzofuran derivative as claimed in claim 13,

in which R'3 represents an imidazolyl greup.



