WO 2011/ 070380PCT/ HU2010/ 000128 New process for the preparation of

dr onedar one The present invention relates to novel process for the
pr epar at i 20f1/a7p380N[ 2- n- but y1- 3-{ 4- [ ( 3-di butyl am no) PeToHERYYMWEI280Y |
- 1- benzof uran-5-yl] nethane-sul fonam de. (dronedarone) of forrmula | and its
pharmaceutically acceptagble salts, apnd to the.new.interpedi ates of the
preparati on process. ﬁ&w proceSﬁogﬁBaarsngr%tpoq of drpnedarane oy i the
treatment of 'certain pathol ogi cal changes of the cardi ovascul ar system
especially in.the treatment of angina pectoris, high blood pressure,
arrhythm a angheRsredent Gheditiohereddtesito hb@ﬂ%x@bé@f(ﬂtth@;prglﬁﬁaﬁéﬂﬁflﬁ@9B1) -
There are several known nethods for the preparation o ronedar one of
fiirmul a[2-n-ttgl-3r {4 [(Gadibutyl améesy-repoRybe 8%y 1Bi))-bereafuran-5-yl methane-
3023{%%@%@%%2@%&%&?@% o\l{lrrlu)la 2Ioand itsB rph\zﬂ'_r_InaceuV\(t)'ically acceptable salts, -

andto the new intermediates-of the preparatiori proéess.»
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Dronedarone of formula I is used in the treatment of ‘certain pathological
chan'gés of the cardidvaécular system, especiélly in the treatment of angina pectoris, '
high blood pressure, arrhyfhrhia and 'insu_fﬁcienvt cerebral blood circulation (EP R

15 0471609 B1).

: There are se\}erali known methods for the preparation of dronedarone of .
formula I 1 One pfior art proc_e'ss - (EP 0471609 B1) reacts 2;hydroky¥57nitto-
benzylbror‘nide (VH) ' | " | | ‘ |

20 - |
_'NOZA

"OH

Br
vit

o \;’Vith triphenylphbsphine, and the thus obtained 2-hyd'roxy-‘5-nitro-benzyl'-triphenyl;
* 25 ., phosphonium bromide (VIII) S



is reacted with pentanoyl chloride to give 2-n-butyl-5-nitro-benzofuran
(rxy 1Ix; Treatnent of I X wth anisoyl chloride under Friedel-Crafts
condi t i orO@PUEE03B0 but y1- 3- (4- met hoxy-benzoyl) - 5- ni t r oPbEARTDUVE@M28X) 15
which is heated in the presence of al uyi numchloride to obtain
2-n-butyl-3-(4- hydroxy-benzoyl)-5-RQitro-benzofuran (XI) 0 OH nBu WO
2011/ 070380PCT/ HU2010/ 000128 3 | navserkal application of -this |last reaction

step involves difficulties, because @

but y1- 3-(4- met hoxybenzoyl)-5-nitro-

al um num chl oride is -harnful *for the
2-n-but y1-3-(4-hydroxybenzoyl)-5- nitrp-be
dlbutylanlno propyl chl ori de f-urni shes.
2-nbutyl- 3-[ 4- (3-di butyl ani no- propqny)deEle] 5- nltro benzofuran (XII).
(CH2) vnBu 0 nBu ' _ v :

’uran'(X) i s , nut ageni c; and
The resul ting '
furan (XI) on reaction vmth

' -VIII
. is reacted with pentanoyl chloride to give '2;n-butyl-5-nitro-benzofuran (IX).
CON_ |
»
_ nBu
{0) 4
IX, |

Treatment of IX w1th anisoyl chlonde under Frledel Crafts condltlons gives 2 -n-

10 butyl 3- (4 methoxy benzoyl) 5-n1tro benzofuran (X)

15 which is heated in the presence of aiuminum chloride to-obtain 2-n-6utyl-3-(4-

: | hydroxy-beﬁzoyl)—S-nitro-benzomran XI) .




Xl 10 which is reduced in the presence of platinum oxide catalyst to the
5- ani no- 2- nbut y1- 344- ( 3- di but yl. am no- pr.opoxy) benzoyl ] benzofuran (XII1).
(CH2) nBu WO2TBMIBI0 15 Finally X1 is mesylated, to gi PETUr@ABIWITAE ().

- This is a linear synthesis, where the desired nDIecuIe is built up

stepw-se,_ ysing nore and re conpl i cated nol.ecul es-jp. the next ste
20Anot herlngpstyal applicalionoa! o lrag&%caaar%@rr dnvevey @:&3@ Besniseoriil a |
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4-13- (di by ' -t
condi 11 onm s SOTT PO SBomE R0 L0 CO0TaaE W e

nitro-benzofuran (XI) on reaction with d1buty1amrno-propylchlorlde ﬁJmlshes 2- -n- :

5 .b_utyl-3'-[4:(3-dlbutylamrno-propoxy)benzoyl]-5-n1tro-benzofuran.(XII) :

nBu
. yd
TN

10 wh_ieh is reduced in the presence of platinum oxide catalyst to the 5-amino-2-n-- .

. butyl-3-[4-(3-dibutylamino-propoxy)benzoyl]benzofuran (XIII).

' | X111
Frnally XIII is mesylated to give dronedarone (I) .
“This -is a linear synthesrs where the desired molecule is built up stepwise,
-using more and more complicated molecules in the next steps.
20 - Another prror art method for the preparatlon of dronedarone of formula I is

descrrbed in- the patent application of pubhcatron number WO 02/48078. In this’
method 2- n-butyl -5- mtro-benzoﬁJran (IX) is reacted with 4-[3- (drbutylamlno)-
- propoxy]benzoyl chlorlde (XIV) under Frredel Crafts condrtrons



and the thus obtained

2-n- butyl- 344- (3- di butyl am no- propoxy) benzoy1] - 5-ni tro5 benzofiiran (XI1)
i s reducesoi2o1vtresspr esence of pl ati num oxi de catal yst tectrhri28t0/000128

ani no- 2= n- but y1- 3- [ 4- (3- di but yl am no- pr opoxy) benzoyl ] benzof uran (XII1).
Mesyl ation of the latter gives dronedarone (1). In the course of the | ast,
rnesyl ation siep, however,ga doyble mesyl g(ﬁ_ge derN«vﬁ Hve is al so forned,

the yield is 10 | ow and the tigil/ aone ﬁe by ‘col um
chromat ography is conplicatged. ndustrial appli ion of the met hod is
he third known nethod for the

t heref ore not economi cal .Cli
preparation of dronedarone (1) is disclosed in patent application of .
publ i cation nunber WO 02/48132. Thi s sXp¥r-convergent 15 method contains
the followi ng steps: 5-am no-2-n-butyl -benzofuran (XV) 20XV is nesyl ated
and the-resulting 2-n-butyl-5-nel am no-benzofuran (111) WO

2011/.070380P 1 o
4[ 3- (di: bt @@] ;H‘lhl_{#glgpgé)%g@e]d]z%egzﬂg l@ﬂ&é??dd%ﬁha&n Proploa(z)sa t ‘(]>3 {}latf under ’
(Flr ;edel (He%fzbﬁlrﬁﬁ’ rmm A eduiced Gt MeNprebéndey of 9@1@@ dxideakatadfst dbanednr one

am1no-2 -n- butyl 3- [4 (3 dlbutylammo-propoxy)benzoyl]benzofuran (XIII)

'Mesylation of the latter gives drenedarone (I). In the course of the last, "
mesylatlon step, however a double mesylated derlvatlve is also formed, the y1eld is
10  low and the purlﬁcatlon of dronedarone by column chromatography is complicated.

~ The 1ndustr1al application of the method is therefore not économical.’

The third knownmethod’ for the pfeparation of dronedarone (I) is disclosed
in patent appllcatlon of publication number WO 02/48132. This super-convergent '

15  method contams the followmg steps
5-amino-2-n-butyl—benzOfuran XYV). |
HN AN
s : nBu .
20 o XV
_\ is mesylated and t_he resulting 2-n-butyl-5,-mes’ylamino—benzdﬁiran (I1I)

Me H

- , .
Sosz‘
' . : nBu

| | o
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- (CH2 )3 *HCO | 10 In this nmethod the order of the reaction steps

i s changed, 'the reduction step and the nesylation are at the begi nning of

t he synt W©i2811/070380 This method is very sinple and econ®GrgHI20t6Mar2di ng t he
nunber 'of the reaction steps. Its drawléack' is, however, that in the |ast
step the hydrochlorjide salt 15 of dronddarone is ohtained in a . .
subst ant iSareaeted ivithi 4rhd < dibugylamine)psopenylbenzayk pehlprde ydroghlogidgs &te of

t he di bugxtg { no-propyl group in the Friedel-Crafts reaction. In the

publ i she 2 les the yield is 90% ,during the purification steps first

t he raw dronedarone hydrochl oride, then, follow ngpngeatment wth hydrogen
chloride solution in i sop@pan he ’pg'((IHig)d—dN(\)n'edar one hydrochl oride is
obtai ned 20(90% . = Anoihe bac® of thé nmethBd is that the reactants
used in the Friedel (':r.aft‘&[I eac and the obtained by-products are
insoluble in water, thus™they cannot be rempved fromthe system by aqueous
washi ng. WO 2011/ 070380PCT/ HU2010/ 000128 6 ¥l ai m was to work out. a novel
met hod for the.preparation of dronedarone and its pharmaceutically
acceptabl e salts, whi-ch nethod avoi dsXI¥@ above nentioned di sadvant ages,
and is econom cal -and industrially applicable. W have found that if a
benzofuran derivative of the general formula (I1). ' :

under Friedel-Crafts conditions, to obtain the hydrochloride salt of dronedérone (Ia).

o | /nBu
.O—(CH2)3fN\ )
: nBu

*HCI
| Ia
| In this‘r'n,evthod ihe ordér of the feaction‘v stéps is changed, the'redu'ction step
and the fnesylétion are at the beginning of the synthesis. | _
Tnis method is ve'r'y' éimple and economical regarding the number of the
- 'reacﬁon steps. Its drawback is, however, that in the last step the hYdrbchloride salt .
15 of dronedarone is ob_tained in a substantially 'cbntaminafed form. This can be
'explainéd by :the presence of the dibvutylnmino-'propyl group in the %riédel.—Cr‘aftS
-'r¢a'ction.' In the publishéd,exarnples the yield is 90%, ,during the purification steps -
first the raw droncdafoné hydfdchlbride, then, fol_loWing 'treatment with hydrogen
| chloride solution in isopropanol, the purified dronedarone hydrochloride is obtained
20 (90%). . . ‘ R
fAIlOthéI‘ dravwback‘ of_ the method is that the reactants used in the Friedel-
' Crafts reaction and 'the‘ obtainéd by-products are insoluble in water, thus they cannot

be removed from_' the system by aqueous washing. ~



10? -wherein X stands for chloro-, bronp- or iodo atom hydroxyl- or
activated hydroxyl group- is reacted with dibutylam ne, and optionally
transf or 0 201Y05038Ds - salts, then this nmethod avoids tReTARatv@N2ages of
t he processes ma‘ntloned before, it i's_econonical and al so suitabl e for

I ndustri al t 50n t d latil
Lk O A s b 1
2 2SR s O ARSRERER AU (Ll WIGE RRSHIEERGG, SheXahives

Condi t'i ORferitidvicd MpRdvattased, aallis et Gasihicahag® DetivstrdlBy applivaditar one of
formula (1) is obtained n appropriate purity and yield, no by- 20 product

is forned, only a few percent of the unreacted starting material nmay renmain
in the reaction. nmixt nd this can be reysed. Accordin our invention
the react¥ %i?av%foqqﬁ’etﬂéblﬁ?g’ﬁ?& g-fratlﬁiéngéﬂ‘é‘?ﬂ ﬂ?“o%‘?ﬁ.‘i’lr%“% th m&ei n X stands
for chloro-, bromp- or iodo atom hydroxyl - 25 .activat ed hydr oxyl group-
with di butyI anmine is carried out using equi vaI ent- amount or excess of

di butyl ami ne. The reaction is.perforned in an organic solvent or in a

m xture of organic solvents. For or gani ¢ “sol vent, ket ones (acetone, nethyl

et hyl ketone) for m xtuge of organic &bl vepts mxtures of ket ones and
aromatic WO 20MgQ7038 RCT/ HU2010/ 0001\ rbogﬁ_’ﬁ( xyl ene, tol uene)
th ; )xt ures can al so

are used. Optionall her ganj-c—so
be used. According to dur imvent|{'on fhe compouhd of the general formul a
(II) V\,here ’ : 2N » '
O 'nBu
‘ -
, . I
10 R o

—wherem X stands for chloro- bromo- or iodo atom hydroxyl- or actlvated
‘hydroxyl group— is reacted with dibutylamine, and optionally transformed 1nto its *
salts, then this method avoids the disadvantages of the processes mentloned before
it 1s economrcal and also suitable for industrial appllcatron
15 . One reactant is dibutylamine, which is volatile and thus can be removed from
the system and reused after workup,- the other is a compound of the ,general formula
(II) ~where the meaning of X is as defined above; which can"‘be treated well under.‘
‘the applied reactlon condltrons By choosing suitable reaction condltrons
dronedarone of formula () is obtained in. approprlate purlty and y1eld no by-
20  product is formed only a few percent of the unreacted startlng mater1a1 may remain

in the reactlon mixture, and this can be reused

}Avccording to our invention the reaction of the compound of the general

. formula (II) —wherein X stands' for chloro-,' bromo- or iodo’at'o‘m,_nydroxyl- or
,2{5'—" activated hydroxyl group— with dibutylamine is carried out using’ eqnivale'nt
amount or excess of drbutylamlne The reactlon is performed in an organic solvent‘

or in a mlxture of orgamc solvents For organlc solvent, ketones (acetone methyl

ethyl ketone), forr mixture. of orgamc solvents, mixtures of ketones and aromatic



5 the neaning of X is as defined above- is reacted wth dibutyl arni ne,
optionally in the presence of a catalyst. If in the general formula (11)
t he meaniWwQ 20f1/0%0388 chl oroor brono atom then iodi des (&ETHIROEXEANIBE
sodi um.i odi de or potassiumiodide) are qsed as catalyst. If in the general
formul a ﬁ'ilyl ) the meaning of X is hydroxyl .group, then [Ru(p-cynene)C1212
and 1, 1' hiydsocashnscpylente snene)are used dARtionallyrethgr onganig srlvents appiheind
bi s- (2-di phenyl phosphi.nophgnypest er conpounds are used. If in the general
f or mil a (’?‘F‘furgﬁga%gﬂih?g&gﬁ' X is iodo atom'of activated hydroxyl group,
then no catalyst is used. . The reaction of the .conpound of the general
formula (1) -wherein X stands 15 for chloro-, brono- or iodo atom . ’
hydr oxyl - or - agicovdihgdo loyd imventiogrthe Rompouhd diflihié geasiah éornsula dIF)i-avheret  at
the boiling point of the applied solvents or between 607120C. In the
conpo¥indthomeaningyeh & & as definehaboyy— isnecaptedr withl digngilgmingy dpsioastly vat ed
with methyl sul fonyl .or substit.uted benzepesul f | . group. Thesubstituent
20 of |t hANHBITSEREEOS 7 Ay LB thegeRaacsormp (Ut BiraningPb Yol MR or
nitro gr ‘ - rai ' | - e '
o bty D Bromme o RERUnSLR i, R EAE SRRl Bty by bS R Rl art 00125
8 is reagkedlayVchfalydh. BGhdhegkhéial Pornidle (TDNBEGhedmngOf X (d Nydroxyl shape Y
stands for chloro-" or bronpo atom X represents hal ogen atom or protected
hydr oxy! thgrouRu(arymeéne)Chis aidt ali, hebise(@iiplenydphofsphoay{dreocene ) or wiRu(g-t he
10 cymene)Cly], and bis-(2-diphenylphosphinophenyl)ester compounds are used. If in

the géneral formula (II) the meaning of X is iodo atom or activated hydroxyl group,

then no catalyst is used. -

. The reaction of the crompOUnd of the 'general'.formul_a (IT) —wherein X stands B g
15  for chloro-, bromo- or iodo -atom,lhydroxyl- or activated hydroxyl group— ~with
. dibutylamine is cagried out at the boiling point of the applied solvents or between

60-120°C.

In the ‘compo’unds. of the general formula (II) the hydroxyl: group rﬁdy be
L activatgd with methylsul-f(:)nylldr substituted benzeriésulfonyl group. The substitueht

20 of'the benzenéSulfonyl group may be Ci;4-alkyl gfoup, halogen atom or nitro-group. '

.According to one embodiment of our invention the 2-n-butyl-5-r'nesylam_ino-‘

benzofuran (III)

Me\ Jr:ll? T

.- 80, ‘ N\ o

’ ~nBu
o - 0

I

25



meani ngs of X are defined above- is reacted with dibutylamne in a nmanner
as descri bed above, to obtain dronedarone of formula (1). 10According to
our i nverwpanitdiesspeacti on of the benzofuran derivati vePoii/H@ormoa128l | | )
with the acid halide of the general forrrula (I'V): - where the nmeanings of X

and Y are as def| ned aboye- ried presence of

Fri edel - Gféﬁﬁ@ e&%mam halglq@@s&e&eg@%m&al(@sgm vent or -in

ni t robenzene. - The reaction of the conpounds (111) and (IV) is
carried out in a tenperature 15 range of 10-80 C “According to anot her
enbodi ment of the invention, @ conppund of th formuta t (W),

20Vl wherein X.represents chlo 0-, /brony- /|o daatom ‘hydroxyl - or

acti vated hydroxyl group, is suybj e\ed/ o Nydr.ogenation reaction and the

t hus obt ai.ned conmpound of thé& ‘genera ormila (V) WO -

2011/ 070380PCT/ HU2010/ 000128 9 V wherein X represents chl oro-, brorm- or
iodo atom hydroxyl- or activated hyeryI group, is nesylated and the
resulting conmpound of formula (II) is reacted. rn the above descri bed
mannet wWi§Teli but yl ani ne, to give dronedarone of fornula (1).

o piestnts B RBkraRy drohith " K MEpRoreh®” PR, b B Bichiba
cat al yst hsfﬁrojxﬁl ;gteﬁgnaapdaﬁﬁt Bfils YBEAAQD c‘ofmﬁdi'ﬁld”%f hmmmgat(mumlet@ltuét i's

appl ied. 1on reaction of the cenpound of formila (VI) is
per f or rrechelamr@?. of Q’aarecdsﬁhetblabovch @reaelteﬁamthm&)utﬁlagﬁnefmla)n&ﬁm@r as

‘described above to obtain dronedarone of formula (I).

10; Accordlng to our 1nvent10n the reaction of the benzofuran derivative of
formula (III) with the ac1d hahde of the general formula (IV) where the meanmgs \
. of XandY are as deﬁned above— is carrled out in the presence of Friedel-Crafts
| catalyst ina halogenated organic solvent or in nitrobenzene.
. . The reactlon of the compounds (III) and (IV) is carrled out m a temperature :
15 range of 10-80 °C.
Accordmg to another embodlment of the 1nvent10n a compound of the

- general formula t (VI),.

O,N

20 R L
’ 'wherein X represents chloro-, bromo- or iodo atom, hydroxyl- or activated
hydroxyl group, is- subjected to. hydrogenatron reaction and the thus obtalned

compound of the general formula (V)



The nesyl ation of the conpound of fornmula (V) is carried out with

nmet hanesul fonyl chloride or with nethanesul fonic anhydride. The nesyl ation
of t he 15 worzpoumiaBsef forrula (y) is performed i n an i nePCTSI208/100128
According to one preferred enbodi ment of the reaction, ether or a

hal ogenat ed sol vent is used. The ne yI i on of the corrpound of formula (V)
Is carried out in a terrperature rane 00 C. The mesyl ation of the

conmpound of formul ay M arri ed o\ 0 ese0 ya base. According
to one preferred enbodi an 20 am 263 (pyri di ne,
triethylamne) is used a 2> . The benzof uradderi Vatives of thé general
formula (11) 1',1e SQ2I| OT1MNH)380PCT/ HU2010/ 000128 10 where X
stands for chloro-, bronpb- or iodo atom hydroxyl- or activated hydroxyl
group; the benzofitran derivatives 'of- tyhe general formula (V), wherein X
stands for chloro-, bronp- or iodo atom hydroxyl- or activated hydroxyl

group; 10 -and. the benzofuran der| vatives of the general forrrul a (vl),

. whereln X represents chloro-- bromo- ‘or - iodo atom hydroxyl- or actlvated
5 | hydroxyl group, is mesylated and the resulting compound of .formula (II) is rea\cted;
| in the. above. described manner Wrth dibutylamine, to g_ive dronedarone of formula
B ;. o
The hydrogenatlon reaction of the compound of formula (VD is carrled out
in the presence of a catalyst. In one version of the method palladium catalyst is
10 used. In another version of the method platinum catalyst is . applied: The
" hydrogenation reaction of the compound of formula (VI) is performed in an _organic
solvent in atemperature range of 10-80 °C. . o o o ..
| The mesylation of the compound of formula (V) is carrled out w1th |
' .methanesulfonyl chloride or with methanesulfonic anhydride. The mesylation of tne '
15 compound of formula (V) is performed in an inert solvent. According to one
preferred embodi_ment of the reaction, ether or a halogenated solvent is used. The
mesylation of the compound of formula (V) is carried out in a temperature range .of
;5 '80 °C.  The mesylation of the compound of formula (V) is carried out in the
- ,presence of a base. According to one preferred embodlment of the reaction an,
201 amine (pyrldme trlethylamme) is used as base. ' | |

i

The benzoﬁlrenfderi'vatives of 'the general formula (II)

. |



15 wherein X stands for chloro-, bronmp- or iodo atom hydroxyl- or
activated hydroxyl group are new conpounds, not known fromthe literature.
I n one enwodbnmnbssof the present invention the conpoundecefuvba/@ensral 20
formula -(11), where the neanings of .X are defined above, are prepared by
reacting the conpounds of formula (11 I,)1Q/vith the conpounds  of the general
formul a there X stamds dpon chrlaseahrenyoprordrfe aome hydraxyd- af askivaipd hydroxyl
represents a hal ogen atom or a protected hydroxyl group. The conpound of
formula &Y is known, its preparation by nesylation of S

5- am no- =h Y e%érk A il ent application 25 WO

02/ 04813%1.-1@? e%@?ﬁ%ﬁﬁy?ﬁg ne?éallbf%' oprr?u a’ (1'V) wherein the neanings
WO 2011/ 070380PCT/ HU2010/ 000128 11 of X and Y are:defined above, are also
known fromthe literature, their preparation is disclosed in patent EP =~
0471609 Bl.. . In another enbodi@ent ef=t{he present invention the

conpounds of the genegppl fg  the—npaning of X is defined
W%Bf; t ound ..ogeﬁﬁzl'ge)ﬁer al “formula (V)

above - are prepared

- wherein X neans chl.oro or. iodo atom hydroxyl- or '"activated
hydr oxyl group. The conpow s neral formula (V) - where the neaning
of X §s defined above - is prepared Dy catal ytic hydrogenation of the
benzofuran derivative of the general fgymula (VI) - 10 where the neani ng of
X is defined above. The. conpound of the general fornula.(Vl), wherein X
represents bronop atom is known fromthe literature. The conpound itself,
and its preparations are disclosed by the Applicant in patent EP 0471609 B
1. The prvdmaeiatXstamls fohehkoopbuonie- of iedeatgendryalroxydr wolativatey hydviradei n X
means Chloro-, brenp- or iodo atom hydroxyl- or activated hydroxyl 15
group - &Rt he behzofuran derivative (XlI), is carried out- by anal ogy of
the method .described in EP 0471609 Bl'. Further details of the

i nventi or'ﬂmgre denonstrated by the foll ow ng exanples, without limting the

clai ms t ghexenIimn @iv@ﬁ@@?b?tﬁ’e general formula (VI),

15 . - . .
~wherein X stands for chloro-, bromo- or iodo'jatom, hydroxyl- or ac‘tivated:hydroxyl '

- group are new compounds, not known from the literature.

‘In "(‘)ne embodimént of the pregént invention the compoundS' of the ‘ge‘néral
20 formula (II), where the meanings of X are defined above, ére prepared by reacting
| thc corﬁpounds of formula (III) with-the compounds of fhé geheral formula (IV) -
w_herein‘ Y stanas for chloro- or 'bromd atom, aﬂd X represénfs a halogen atom or a

j Iprotected‘ hydroxyl gfoup. The compouhd of formﬁ_ia (III) is known, its preparation .

by fnesylafion of 5-amino;2+n7butyl-benzoﬁ1fan is describ'e:d in patent application

25 WO “02'/048132.. The compounds of the general. formula (IV) wherein the meanings



(2-n-butyl-5-nitro-1-benzofuran-3-yl)-[4-(3-chloropropoxy)phenyl ]

nmet hanone, 25 conpound of the general fornmula (VI) wherein X is chloro atom
40 g (2- wbubu/o7@3804- hydr oxybenzoy1) - 5- ni t r o- benzof ur an PCXIHU2&00d128s 0l ved
in 320 M et hyl et hyI ketone and-to gge solution 48.9 g potassium

car bonat e stirrin chl oro ane_ was
added and®f m%e‘“ﬁf% e ’(51 ON‘ésa‘ir@chﬁ k?‘é‘f"gtéo ggglﬁ‘?f)"‘t‘gﬁ’dt@ fi px},c):ggragpnt hat

terrperatu ng, the SO|Id salt was filtered off and
washed wilt ‘Sﬁﬁ’feéé‘ggg{eﬁﬁg? d‘ﬁl‘ﬁg(ﬁi WD 2011/ 070380PCT/ HU2010/ 000128 12. |

ketone.- The filtrate was evaporat ed The renoved nethyl ethyl ketone which
contains the excess .of 1-bronp-3-chloropropane is.used in the next .
reaction. das sInoanother endshditmentl 419 they préseat ligyemion tthe (¢dhunds8 o§the

Mol ecul ar. wei (cal cuI ated): 4'16.1265 Da.. (maasured) 416.1274. Da ~
NMR ( DVE@Enem] g”mppwlaa( ) 33vherppthe miganing inaiom fened ahgve 1 apo prenared by -

21 0PRSS copbhnsf SPRRT i f%<\§f?wa%fﬁ9$<pg@éwncﬁ€orém
(5 Am no- b%gpﬂohu?y?d(zenzof rHro {é‘]) yolr%fﬁi%?% oro%ll%po E;?gﬁecﬁ)yl ]ourrrlgt%fatrlllgne |

15 conpoyedeel folmueey a|wf1éll’el”meanédﬁmg\hﬁ1’¥l1§ définedcdtloveo- &8 prepared byl nt o
a 500 m ‘hydrogenation reactor equi pqaed with turbo stirrer were added 93.8

g (2- n- beatalytic hydragenatiem oéfthe banzo n@mder(tmtem of mgm&lymmw YD -

g?gh?(r)] On%vhetrg ethco a%‘fﬂg o%thlg %e%%gce‘iraahlove rl'rhg ngpodnd V\P?he general hlll‘r?lhg .

(VD) ‘wherein X represents bromo atom, is known from the llterature The

.compound itself, and its preparatlons are disclosed by the Apphcant in patent EP

0471609 Bl The preparatlon of the compounds of the general formula (VI) -

wherein X means chloro- bromo- or iodo atom, hydroxyl- or activated hydroxyl

15 group — from the benzofuran derlvatlve (XI), is carried. out by analogy of the
 method described in EP 0471609 BL.

“Further details of the invention are demonstrated by the following examples,
without limiting the claims to examples. |

-~ Example 1.

( 25h-but\/l-5¥nitro- 1 -benzofuren-3'-yl).-[4-( 3-chloropropoxy)phenyl] methanone,

.25 compound of the general formula (VI) wherein X is chloro atom

- 40¢g (2-n-butyl-3-'(4-hydroXyb'enzoyl')-5-nitro-,benzofuran (XI) wis di_sSolved'
in 320 ml methyl‘ ethyl ketone and to the solution 489 ¢ notassium carbonate was
- added. During stirring 37.2 g 1 bromo 3- chloropropane was added and the mixture
30 - was heated to reflux (81-82°C) and stlrred at that temperature for 4 hours. After.
| cooling, the solid salt was filtered off and washed with 3 x 20 ml methyl ethvl

(



20 and 470 mM abs. ethanol, and then 4.9 g 10% pal | adi um on car bon
catalyst. The reaction m xtUe was heated to 50C under stirring at a speed
of 800 rovaton7mdsaut e. Under cool i ng, hydrogen under S5PORMAROEEO0I28 was
set to'the reactor-and the m xture vvag stirred at that pressure and

tenperature for urs. After coolin he cat al yst tered off.
t he sol ve&sfongasl h‘iarlﬁlfél? was\ gy apgated: obhe remeyeds ﬂ\ggSSl;hyl KAoRs, IFPE

"o v (ORI RS of 140, ?ﬁ%&ﬁ%@i‘g S élm?l"'r"l@“lﬁﬁfs i
(5.2H) 30 2MARMP e prodidh; 420730 J=7.6Hz, 2H); 3.78ppm (t,
J=6.4Hz, 2H); 4.9ppm ( lp WO 2011 %SOQCF/ HU2010/ 000128 13 J =5.9Hz, 2H);
B (L e (o ‘]787; o A O e e 5
P anpl e
(5- AP no- 2 n- M@lﬁpuﬁémgmr é‘?ﬁlgﬂ?&eﬂ){&iq propoxy)phenyl] met hgﬁone

compound of the general for IS bronp atom ’ - The
process as described in Exal{%leés‘%vbl/va\l@% ﬁ% % starting from 10 '
(2-n-but yir ﬁpm b a A ) i yl

met hanone - tdl?ryp%u d6§1§ﬁl’hp&g§h€? 1)? P I.Fﬁp}e (?whe?gp?( I%Ii"é)[{ale)(rgorrjnH)atom

Yi el d of 22eppah q8YCI=6.SHzE9IRUR I8Bpi-EL GX6. SHRZ, AVHIN3 B6pprar (teb Gz, 2H);
(cal cul ated): 430 1018 Da 15(neasured): 430.1032 Da 11-1 NWVR ( DMS0)

g ngpm (4t26ppﬂ@ (8Hz6.Cily; 21)28 gnpine ( ,J=8.8Hz, 214)3)7.86pmopisnIt 7H_:4,|)2H)

5ppm 84ppm (m 2 3.72ppm(m- 1 3. 86
l&) % Fﬁ“ér‘r?‘%’Z&l??l’PmléB f’d 52 (1Hz ;DH) 7,3ggpm((d,-'g?1l—|z',__ .1E|I)O;m
51p.pm(S\ 1H); 7.82ppm (d, J=8.1Hz, 3H) 20 7 . ~

Example 2.

(5-Amino-2-n- butvl benzofuran-3 yv)-[4-(3- chloropropoxv)phenyl] methanone

15 ‘:‘ compound of the general formula (V) wherern X is chloro atom

Into a 500 ml hydrogenation reactor equipped with turbo stirrer were added
93.8 - g (2-n—buty175-nitro-l-benzofuran-3-yl);[4-(3-chloro-propoxy)phenyl]--
| - methanone —the compound of the general formula (VI), Where X is chloro atom—-
20 and 470 ml abs. ethanol, and then 49 g 10% palladrum on carbon catalyst The
o réaction mixtire was heated to 50°C under stirring at a speed of 800 rotatron/mmute.
Under cooling; hydrogen under 5 bar pressure was set to the reactor and the mixture
was stlrred at that pressure and temperature for 2 hours. After coollng the catalyst
.. .was ﬁltered off and the solvent was removed. ‘
25 - Mass of product 85.46 g (98%).
Purity (HPLC) 93.8% ’
Molecular we1ght (calculated) 386. 1523 Da
(measured) 386. 1524 Da
lH NMR (DMSO) 0 82ppm t, J=7 4Hz, 3H); 1 24ppm (6, 2H) L. 64ppm (5 2H)
30 . 2.22ppm (5°, 2H); 2.75ppm (t, J= =7.6Hz, 2H); 3.78ppm (t, J= =6.4Hz, 2H); 4.9ppm (t, '



Exampl e 4. N-(2-n-butyl-344-(3-chl oropropoxy)benzoyl] benzofuran-5-yl)

nmet hane sul f onam de, conpound of the general fornmula (Il1) wherein X is
chl oro atWwm228/B9380' g PCT/HU2010/000128

(5- am no-2- n- but yl - benzof ur an- 3- yl) [4 (3-chl oropropoxy) phenyl ] met hanone

i e oo TRS e e S e ek e Sl T S BLOTLIHS,
S?Epﬁfi'e%ippféiﬁﬁ%f??% P R R CR T M

added. After checking , the reaction m xture by HPLC, further 0.19 g

pyr|d| ne and 0.26 g nethanesul fonvl WD 2011/ 070380PCT/ HU2010/ 000128 14

chl ori de BxvmeplkcBied and stirring was continued for 30 ninutes, The reaction
m xture was washed with 2 x 20 nl water, 2 x 20 n 5%hydroch| oric acid,
and 25x 20 m 5% NaHCO3 sol utlon and then it was evaporated: Mass of the
product : : > , I I ovm nl% cryst n from abs.-
et hanol ¥ : e o pOXY I aj i ng
FZ)I(zll) nt: s égggléoglég o?%dieder%rﬁ%@’%er&n%%oﬁldﬁtonl 82ppm (J =8. 7Hz,

" The .proc'ess-' ‘as described in Example 2"I-was followed starting from
10 (2-n-butyl-5-nitro-1 -benzofuran-3- yl)- [4 (3- bromopropoxy)phenyl]methanone —the
| compound of the general formula (VI) where X is bromo atom. - '
Yield of the product 97. 6_%
- Purity (HPLC): 92.4% | |
| Molecular weight: (calculated) 430.1018 Da
15 . B ~ (measured): 430. 1032 Da -
| 'H NlV[R (DMSO) O .83ppm (t, J=6. 8Hz 3H); 1 26ppm (t J=6. 8Hz 2H); 1.69ppm
(m, 2H); 2.25ppm (m, 1H); 233ppm (m 1H); 2. 84ppm (m, 2H) 3. 72ppm (m, lH)
3. 86ppm (m 1H); 4. 25ppm (m, 2H); 7. lSppm (d, J 8.1Hz, 2H) 7. 39ppm (d, 8:1Hz,
1H); 7. 51ppm (S 1H); 7.82ppm (d, J=8. le 3H)

. 20 ‘
| Example 4. |
N-(2-n-butyl-3-[4-(3-chloropropoxy)benzoyl] benzofuran-5-yl) methane
sulfonamide, compound of the general formula (II) wherein X is chloro atom
25 _ .

| 87 ‘g (5- am1no-2 -n- butyl benzofuran—3 yl) [4-(3- chloropropoxy)phenyl]
methanone —-the compound of the general formula (V) wherein X is chloro atom —
‘was stirred in 90 ml dlchloromethane until complete d1ssolut10n. The solution was
cooled to l5°'C and keeping this temperature 1.8 g pyridine, then dropwise, at 15'°C
30 - in 15 minutes 2.6 g methanesulfonyl chloride were: added. After checklng the
| reactron mrxture by HPLC, further 0.19 g pyr1d1ne and 0.26 g methanesulfonvl



10 7.31 ppm (dd, J=2.1Hz, 1H), 7.24 ppm (dd, J=8.8Hz, 1H), 7.14 ppm (2H),
4. 25ppm (t, J=6.0Hz, 2H), 3.85 ppm (t, J=6.4Hz, 2H), 2.92 ppm (S, 2H),

2. 84ppm (WO 20578388, 2H), 2.25ppm (m 2H), 1. 69.ppm (m PEHHU201028p12M (M
2H), 0.84ppm (t, J=7.3Hz, 3H) 15 Exarrplg

N- (2- n- but yl - 344~ ( 3- by, omopr opoxy) - ben | | be
met hanes l‘}l%ﬁlfl&m"‘fﬁ(ie oﬂg‘él Sgl‘mlll)ﬁewéﬁn‘él/‘%}lnuleazgﬁﬂ 8(m1§'¥RﬁlreF@exrqa§UB?m no

atom 20The C [ f

(5 am no BB SET AR i 2 S0l FARFE2E 0 sl SotBteie BORL pi2 k" T
conpound’gimf 56, NGRE! @Jtsaleﬁawiﬁd(tyénwwaﬁe%poia@aorro atom . Yield of the
product: "95.8% - Purity: 86.8% (HPLC) 25Mbl.ecul ar wei ght: (cal cul ated):

508. 0793 Da (Mzsasufithe prodis: QUH0g (96.6%) NMVR (DVBO) : 0. 84ppm (t, . J=7. 3Hz,
3H); 1.26ppm (6', 2H); 1.69ppm (5", 2H); 2.33ppm (5 H) 2. 84ppm (t,
J=6. 5z, 2H): Porigg®hd¥s, 3H): 3. 73ppm (t, J=6.5Hz, 4.23ppm (t;

2=S5ort illbyade HBRMLiglon GRnCB: oithia (0 9?”@‘1@1%%%%&’&%’?@?%&1“ |
2) " VOROALALD ?@%ﬁ/ HU2010/ 000128 15 Exanpl e 6.

N-(2- n- buty chl or opr opoxy) benzoyl | benzof ur an- 5- yf | et hanesul f onani

de, conpmaﬁngfp(ﬁmelggwe[m3?©rnul a (Il), where Xis chloro atom5 5.2
g 2-n-butyl -5-nesyl am no- benzofuran (H') was mxed-with 30 ni ‘

di chi or onkt NMR @RSQyDe Sredppm (HY).sUSgppwi Gir8s/H5 ZH), 765ppm (d, IH),
o i B RS TSEIRE 86 Lo 698 S RgSTR ol %laa{j&ﬁﬁ%%mct i on
m xture l(‘F‘SJ%OQl{Ed 28, 583k (1 -81418,°5H), 2.92 ppm (S, 2H), 2.84ppm (& .
J=1. 5Hz 2H), 2.25ppm (m, 2H) 1.69 ppm (m 2H) 1 28ppm (m, 2H), 0. 84ppm (t,
 J=7.3Hz, 3H)

15 Example 5.

- N-(2 n-butyl- 3 [4-(3- bromopropoxv) benzoyl]benzoﬁJran- -vl)

methanesulfonam1de compound of the general formula ( II) where X is bromo atom

20 . .~ The process as de'scribed in -Example 4. was followed, ‘vstartingv from
.'('5-amino-2-n-butyl—_benzofuran-3-yl)-[4-(37bromopropol(y)phenyl]me_‘lhanon'e —the
compouud‘ol' the general formula (V) where X is bromo atom. |

 Yield of the product: 95.8% -
Purlty 86. 8% (HPLC).
| 25 ' Molecular weight: (calculated) 508 0793 Da. '
| (measured) 508.0780 Da
lH NMR (DMSO): O 84ppm (t J—7 3Hz, 3H) 1. 26ppm (6°, 2H); 1 69ppm (5’ 2H); |
2.33ppm (5’, 2H); 2.84ppm (t, J‘6.5Hz, 2H), 2.92ppm (s, 3H); 3.73ppm (t, J—6.5HZ, ,
. 2H); 4. 23ppm‘ (, J=6. OHZ' 2H); 7. l4ppm (d, J=8.8Hz, 2H)' 7 23ppm‘ (dd J=8.9;
30 2.3Hz, 1H; 7.25ppm (d, J=2. le 1H; 766ppm (d J= 88Hz lH 7.82ppm. (d
J=8.8Hz, 2H)’ '



10 in four portions 3.89 g iron(lll) chloride was added, keeping the
tenperature between 5-10C. The m xture was stirred at 20C for 1 hour, then
heat ed t owoQe114B@G8and in 30 m nutes. 54 nml water was add@dI/HIe10/i0at28r e was
stirred at that ternperature for 30 mnutes. The phases were, still warm
separ ated. The dichl or onet hane phase wb%,washed-by stirring wwth 2 x 16 m
5% NaHCOEXamplei@n, 15 then with 2 x 16 nl water. The sol vent was renoved
by evaporation. Mass of the product: 9.13 g (98.4% Purity (HPLC) 89.6%
After crystallisation (88% fromabs. ethanol, the purity of the. product

(by. HPLGY.(2}005%6R8.- [NE(BLémgrdﬁbﬂoxy)%ggz&'lméi’izgﬁlrlﬁ-%égﬁﬁf@ﬁﬁnebﬁlfb%ﬂfdeca'

Wi th the ™duct prepared In EXa , e 7
N- ( 2- n- bebowpbanfbfithe Qbﬂlerabﬁfrﬁnﬂkﬂlbe\nhmeleeohl@mammS yl ) met hanesul f onami
de, conpound O the general formula' (11). where X is chloro atom The

react fon was perforned as described-in Exarrpl e 6., but chlor obenze_ne was
e P N gt o D B e T b £ g 30 i °”
(2. Do ARSI ASPER ARS8 W Sy e
Lo e T amptl U gD 1), st X W o v
atom—'was slowly added. The reaction mixture was cooled to 5°C and in 15 minutes,
10 ir1 four portions 3.89 .g iron(IIT) .chloride was added, keeping the tempe_rature
. between 5-10°C. The mixtu& was stirted at 20°C for 1 hoUr,’ then heated to 40-
45°C and in 30 rrrinutes 54 ml water was added. The mixture was stirred at that
temperature for 30 minutes. The phases .'were still wurrrr sepérated The'”
dlchloromethane phase was washed by stirring with 2 x 16 ml 5% NaHCO3 solutlon,
15 then with 2 x 16 ml water. The solvent was removed by evaporatlon
| Meass of the product: 9.13 g (98.4%)
Purlty (HPLC) 89.6%.
- After crystalllsatlon (88%) from abs. ethanol the purlty of the product (by HPLC)
'100%
_ 26 Melting point: 109. 8- 110. 2°C _ ] L
-The product is 1dent1cal w1th the product prepared in Example 4,
| Example 7.

P

~25 N-(2 -R- butvl 3-[4- (3 chloropropoxy)benzovl]benzoﬁJran-5 yl)methanesulfonamlde

.compound of the general formula (II), where X is chloro atom

The reaction was performed as described irl Example 6-.;._but -chlo'robenzene g
was used as solvent, instead of dlchloromethane o '
30 Mass of the product 97.6%
~ Purity (HPLC): 88.6%



_ Purity (HPLC): 86.5% 10 Exanple 9.

N-(2- n- but yl - 344- ( 3- br omopr opoxy) benzoyl ] benzof ur an- 5-yl ) met hanesul f onam de
, the compound/wshssphe general fornmula (11), where X is BCOHAU21000001285

To the suspension of 5 g 2-n-butyl-5-pesyl am no-benzofuran (111) in 35 m

di chl-or onet hane was 'slowy added 5. 1]969 4- (3- bronopr opoxy) benzoyl chl ori de
-- the cdnmple &f the general formula (IV), where X is brono atomand Y is
chloro atom The reaction mxture was cooled to 5C and in 20 minutes, in
five portions 20 9 g iron(I11) chloride was added, maintaining the . .
tenper at W.e) hEbWSRR-[4- (%O&noifchﬁoﬁb%%eﬁz&ﬁ%eﬂzbﬁﬁﬁﬂ-ﬁt/l)aﬁﬁlmgultomﬁme then
heated t0 40-45C and Iin 30 mnutés 55 nl_ water was added. The m xture was
stirred &brﬂdmﬁrdt(ffrthegemembfdrmuldmlmwhenesX ifbelopmates were, still warm
separated. The dichl oronethane phase was washed by stirring with 2 x 16 nl
5% NaMCO3 sol ution, “then with 2 x 16 ml water. The 25 solvent was renoved
by evaporatio

The product g-hedé?’f’l\t‘:/ﬁeﬁl Wfﬂft%%f‘ﬁ?egiru u%%SCBngbg{?lggﬁg%lp%( j t%g Lm{[&SSS 2%

il—o(lél 278:§§yf%1‘?y%§;%{r 2‘?%%%?%%%@@ zoyfl?%enzof ur an- 5-y1) net hanesti | fonam

de, the conpoqnelmfﬂlhq)rg@mr% {Pprmul a- (II) VWhere X:is bronp.atom
The reaction was perforned as described i.n Exanple 9., but chl orobenzene

was used as s®uvign(HPLASt 868%f di chl or onet hane. I\/ass of the product ;_ 7.9'g
Purltg (HPLO): 86. 7% :

Example 9.

- N-(2-n-butyl-3-[4-(3-brornopropoi_(y)benzovl]benzofllran-S-Vl)methanesulfonamide,

the compound of the general formula (II), where X is bromo'_atOm
s o |
| To the suspension of 5 g 2-n-butyl-5- meeylamino benzofuran (IM) in 35 ml
dlchloromethane was slowly added 5.19 g 4-(3- bromopropoxy)benzoyl chloride —
- the compound of the general formula (IV), where Xis bromo atom and Y is chloro
| atom The reaction mixture was.cooled to 5°C and in 20 mlnutes 1n five portions
20 .9 g 1ron(III) chloride was added, malntalnlng the temperature between 5-10°C, The
mlxture was strrred at 20°C for 1 hour, then heated to 40-45°C, and in 30 minutes
55 ml'water was added. The mixture was stirred at that temperature for 40 minutes.
The phases were, still warrn separated. The dichloromethane phase was washed by |
stirring with 2 x 16 ml 5% NaHCO3 solutron then with 2 x 16 ml water The‘
.25 solvent was removed by evaporatlon |
Mass of the product: 8.1 g (93. 4%)
Purity (HPLC) 88.2%. _ '
' The product is 1dent1cal with the product prepared in Example 5.

30"



Exanpl e 11.

N- (2- n- but yl - 344- ( 3- br onopr opoxy) benzoyl i benzof ur an- 5-yl ) net hanesul f onam de
, the coNpcond7oedsot he general formula (11), where X i sPOTGITR0OHNWM28

The reaction was perfor med as descri be d7 in Exanple 9., but alum num

chl oride catalyst ‘was used, instead oft iron(l11) chl orlde Mass of the
product : Exampleslfl.ity (HPLC): 85.6% Exanpl e 12.

N-[ 2- n- but yl - 3- { 4- 1( 3- di but yl ani no)-pr opoxy] benzoy1} - 1- benzof ur an- 5- x9-

met hanesul fonam'de, the conpound of the general fornmula (I) 25 5,

nmp A
chloro atthﬂboﬂ@@uﬂd@fdhelﬁﬁldrﬂl ﬂiﬂmmdla (If). wheretXoyd bkau@am,mthen 16.7 g

di butyl am ne and 6.46 g sodiumiodide -were added and the m xture. was
stirred for-16 hours. The 30 reaction mxture was evaporated,” 100 m

O O o o 08 s, S P PR B SRR S
éi85t5iol Imeﬁ lg%gT%cmclg%tg;/ a%ﬁn%ﬁélgglc())\g%élggégr gim \tAﬁtee;ol Igﬁt Sa/;\s{eztse\évalsn a
next reaction Mﬂ@&ﬁ‘tﬁéﬁ@@ldﬁp@%}t 5.9 g (100.0% :
o 'tPﬁrity ('HP_L‘C):"86.7%_ : : S T
10 ‘ | '
‘Example 11. |

N-(2-n-bultyl-3-[4-( 3-brom0propox§')benzovl]_bénZofuran-5-yl)methanesulfonamide, ,.

the compound of the general formula (IT), Where X is bromo atom
15 ) ' | |
The reaction was performed as described in Example 9., but alummum
' .chloride catalyst was used, instead of 1ron(III) chlorlde
| Mass of the product: 8 O g
| Purity (HPLC): 85.6%
20 o |
. Example 12.

N-[2-n-butyl-3-{4-[(3- dlbutvlammo)propoxvlbenzovl{1 benzofuran- -Vll-

methanesulfonamlde the compound of the general formula (I)
| 5 g ‘N-(2-n-butyl-3;[4-(3-chloropropox_y)benzoyl]benzofuran-5-yl)- -
methariesulfOnamidci —the cotnpound of the genéral formula (II), Where X is chloro
atom-— x;vas dissolved in 90 ml methyl ethyl ketone, then 16.7 g dibutylamin§ and
6.46 g sodium iodide were added and the mixture was stirred for‘i6 hours. ,‘T'hé
30 reaction mixture was e;aporétcd, 100 ml di{;hloromethane én.d 10(A)',ml water were -

added. ‘The phases were separated. The organic phase was washed by stirring with



Purity. (HPLC): 98.7%5 The product is purified through its oxal ate salt
(909 . Purity of the oxalate salt (HF LC): 100% 1H WZ (DWVS0): 0.8-0.9ppm
(m 9H); wo2eibpmn (m 10H); 1.67ppm (5', 2H); 1.87ppmpCHHU2BH)G002838ppm
(t, J_72Hz 4H) ; 257ppm(m 2H) 281 pm(t J=7.5Hz, 2H); 2.91ppm (s,
3 51 t, J= d J=8.8 10 2 7 dd,
JH)8 9;. 2. 53%@1( yd?ogégﬂ td theiz Vleﬂ&S 7 Wareregélﬁrﬁqlﬁen@wes Qﬁil?leéﬂa(ff
7. 81ppm (

N Db ufyiarfl ingtieqy ?@?’ﬁ?ﬁ?ﬁﬁsﬁg@&z&mgﬁ&%@ﬁa RORRIGH R an 5. v1 -

met hanes\ulfor}qrg%sd@fthg O&W?W‘%gmoﬁ% general formula (1) - - The
ri

reaction.was perforned as desc arrpl e 12., but potassium i odide
was used, |nstlﬁﬁdyo¢HBIdelgﬁ’V%jl de. 20Mass of the'product 100.0% - Purity
(14PLO): 8% Exanpl e 14. 25 S
N-[ 2- &- bﬂhelp@dpat{s(pmaﬁbd:ﬂ;maghm@)qxatqj@wl}6%0%@1} 1-benzof ur an- 5- y

as por T e Shab Gt S TR IBRT o ELe acet one was) Used. i nst ead
of ety IieNik {ISHARS): 0% B . 3 i (38100 AL o (P15,
1.87ppm (5°, 2H); 2.38ppm (t, J=7.2Hz, 4H); 2.57ppm (m, 2H); 2.81ppm (t,
 J=7.5Hz, 2H); 2.91ppm (s, 3H); 9.51ppm (t, J=6.2Hz, 2H); 7.09ppm’(d, J=8.8Hz,
10 2H); 724ppm (dd, J=8.9; 2.2Hz, lH) 738ppm (d, J—2 le lH) 7.65ppm (d,
J= 88Hz 1H); 781ppm (d, J=8. 8Hz, 2H)

Example 13.

15 N-[2-n-butyl-3-{4-[(3 -dibutvlamino)propoxﬂbehzoyl}- .1 -bénzofuran-S;VI]- ‘

_ mefhanes‘Ulfonaniide, the compound of the"gener'al formula (T)

~ The reaction was performed -as descrlbed in Example 12, but potassium
o 1od1de was used mstead of sodlum iodide. ‘
20 - Mass of the product. 100.0%

.~ Purity (HPLC): 97.8%
L | Example 14.

25  N-[2-n-butyl-3-{ 4-[(3-dibutvlarhino)propoxv]benzoyi}-1-benzoﬁ.lran-val]- :

‘methanesulfor‘l'amide, the corﬁbound of the general formula (I)

.The‘ reaction was performed as described in Example 12., but acetone was
" used,. instéad'of méthyl ethyl ketone. - ‘ '
30 Massof the produét: 98.7%
Purity (HPLC): 97.1%



WO 2011/ 070380PCT/ HU2010/ 000128 19 Exanple 15. N-[2-n-butyl-3- 4-[(3

- di but yl am no) pr opoxyl benzoyl - 1-benzofuran-5-yl1]- nei hanesul fonam de, the
conpound WP 2bh@70@8Aer al fornula (1) : The reacti on wras/Hesfononed as
described in Exanple 12., but for sol xgn a 9:1 mxture of nethyl ethyl
ket one and. t ol uene was used. - Yield t he product: 98.8% Purity (HPLO):
98. 7% .10 @@mpk’e 6. N-[2 n- butyl 3- { 4- [(3- d| butyl am no)propoxy]
benzoyll- f ] t he

gener al T Teeo
12., usi nge al(rgsunfon%ﬁnde the compou of th eneral formula (I)'
butyl 344- zofaran-5-y nesul f onami de-t he

conpound. of .the general fornula (I1), where X is bromo atom for startlng
material. Yiéeld of the product: 98.7% Purity (HPLC): 97.7% The product i.s
i dent Beal wi t Ahehreaptioniveas perégranestias desoribed) ia Eramplept?.Eouiforesalyent, a

el Poﬁéi?%fd@&rpwé&i i bbiﬁﬁlyiﬂr?emiepaggﬁ@iﬁn%?&%%%é (728 T e

reacti on was sgkigaed in Exarrple 12., with the di fference
that the star |ng Fﬁlt%éﬁgd\q& 28:8%

N-(2-n- butyl-%ﬁ,%mt@yapgsm%fonyl oxypropoxy) benzoyl ] benzof ur an- - 5- yOret han
esul fonam de -the” conpound of the- general ,formula (11), vvhere Xis
met hanesul f onyl oxy group- and sodi um i odi de '

10  Example 16.

o .

N- [2 n- butyi-3 -{4-[( 3-dibutvlamino)propoxy]benzovl 1-1 -benzofurlan-S-vl]-A

methanesulfonamlde the compound of the general formula (I

The reaction was performed as described in Example 12., using N—(2 -n-
15 butyl 3 [4-(3- bromopropoxy)benzoyl]benzoﬁJran-S yl)methanesulfonamlde . —the -
| compound of the general formula (II) where X is bromo atom-— for startmg material. |
Yield of the product: 98 7% ' ”
Purity (HPLC) 97.7% .
The product is identical with the product prepared in Example 12. ~
20 '
Exumple- 17.

' N—[2 -n- butvl 3 {4- [(3 dlbutvlammo)propoxv]benzovl} 1- benzoﬁJran 5-yl]-

methanesulfonamide, the compound of the general formula Q

The reactlon was performed as descrlbed in Example 12., with the difference

| that ‘the ' starting material was - N-(2- n—butyl 3-[4-(3- methanesulfonyloxy-
propoxy)benzoyl]benzofuran— -yl)methanesulfonamlde —the - compound of the .
~general formula (II) where X is methanesulfonyloxy group— and sodlum 1od1de |

30~ was not used. . . - p
Yreld of the product 89 1%



30 was not used. Yield of the product: 89.1% WO

2011/ 070380PCT/ HU2010/ 000128 20 Purity (HPLC): 98. 1% Ei anpl e 18.

Nt 2- n- butWy0-2811/07438p ( 3- di but yl am no) pr opoxy] benzoy11- 1- b@aZTof2oevn0B12$
met hanesul f onam de, the conpound of : t%% general formula (1) The

reaction was perfor rlbed i f“Exanple 12., with the difference
that the starﬁ) @iﬁapgﬁj

N- (2- n-butyl-344- {3 t osyl oxypr opoxy) benzoyl ] benzof ur an- 5-y1) - net hanesul f ori
am de -the conpound of the general forrmula (11), Wiere X is tosyloxy group-
and sodi yRdmpideg was not used. Yiel'd of the product: 97.81% Purity
(HPLO): 97.6% 15 Exanple 19.

N42- n- but y1- 3- { 4- [ ( 3-.di but yl ani no) pr opoxy] benzoyl | - 1- benzof ur an- 5- yI [ rret han

esul fonami de, the co d, of the gener al for rruI a (). 200_. 5 _
N(z-a-buu_zu_e.mtéﬂ lapingiproniadhonzoyticl hénzpfirensiyll-
th ‘ IS’
e e AR alyide S mmmunMME%éﬁﬁpﬁhﬁsél o oﬁ’“ir?, 9
di butyl am ne and 1.2 mol % [ Ru(p-cymene) Cl12]2-and 2.5 nol % "

1, 1" - bi s- (di phenyl phosphi no) - ferrocene catal ysts were added and}the

reaction m xt aig nroastidee plaspetformedfdsudeséibe® in B4aimple $2., With el diffetenves
renoved bé .evaporation, the residue was taken up in 10, m _di chl or onet hane
and washdbatby sther ri ngtamng 5- ninateyiahy dr OWAS$ or | d\’é&mbumlrén[wi-msy@w

\(Ngtzer % T%osg | gﬁ_ eggo d b%)evat grrlgstullf())namlvﬁss—%l{e tchoern 61919 of t?l 51 g
general formula (II), where X is tosyloxy group— and sodium iodide was not used.
Yield of the product: 97.81% | |
Purlty (HPLC) 97.6%

15 Example 19.

N-[2-n-.butvll-3- {4-[(3-dibutylamino)propoxy]benzoyl}- 1'-benzofuran-5-vl].-

_ " methariesulforramide,» the compound of the general formula (I)

20 ., 05 “ g N-(2‘-;‘1-'butyl-3-[4-(3Jhydroxy-propoxy){b'enzoy1]-benzoﬁlran-S-yl)-
methanesulfonamide’ —the compound .of the _general formula (II), ‘where' X is
. hydroXyl group— was dissolved in,‘8‘ ml toluene. To the solution 1.5 g dibutyiamine ‘
_ ‘and‘1.2\mol% [Ru(p-cymene)Cly]; and 25 mol% 1,1f-bis-(diphenylphosphino)-
ferrocene catarlysts were added and the reaction mixture Was kept under reflux for
25 24 hours. The solvent was removed by evaporation the residue was taken up in 10
" ml dichloromethane and washed by stirring with 5 ml 1% hydrochlorlc acid, then
| w1th 10 ml water. The solvent was removed by evaporatlon ‘
© Mass of the product: 0.51 g (82. 5%) |
Purity (HPLC) 92.4% .
30 The product is 1dentlcal with the product prepared accordmg to Example 12.



30 The product is identical with the product prepared according to Exanple
12. WD 2011/ 070380PCT/ HU2010/ 000128 21 Exanpl e 20.

N- L2- n- buwQ2oB/7d38D ( 3- di but yl ami no) pr opoxy] benzoy1} - 1- b@eZTaf W0 ev0Br2$ 1I et ha
nesul f onam de hydrogen chloride salt, 5 the conmpound of the general
formula (la) 5 g dronedarone bas% was dissolved in 24 m i sopropanol
and 0. 98 %X@Fm*h%[ochl oric acid was added to it. The nixture was cool ed. to
0C and kept at that tenperature for 5 hours. The precipitated white
crystals were collected, vvashed vvlth 10 3.5 m isopropanol. The product was
dried at os ARGy B b ARV AUT T Ly
(HPLC) : ai s . Process for the

pr epar at |methaﬁedﬁﬂt2)narrhdlch_§tdﬁyg&ﬂch((&1de salt,

di but yl am no) propoxy] benzoyl11- 1- benzof ur an- . 5- yl ] met hanesul f onam de of
f or muPa! the compound of the general fonnula (Ia)

5g dronedarone base was dlssolved in 24 ml 1sopropanol and 098 g 37%
hydrochlorlc acld was added to it. The mixture was cooled to 0°C and kept at that_ '
- temperature for 5 hours. The prcmpltated white crystals were collected, washed with
. 10 3 5 ml isopropanol. The product was dried at 50°C under vacuum.
_ Mass of the product 52¢g (97 6%)
o Purlty (HPLC): 100%



and its pharmaceutically acceptable salts, charactarized in that a
benzofuran derivative of the general fornula II OnBu -wherein X

repr esentwocebii@ressp bi ono- or i odo atom hydroxyl- or aetiruatech/deyksoxyl
group- is reacted with dibutylanmne and, if desired, the salt of the
product is fornmed. 20 2. The proces acc%j( ding to claim1.,charactarized in
that the reaction is carried out w ttHal8ess of clibutylam ne. 3.The
process according to any of clainms 1-2., ch.aractariz.ed in 25 that the
reaction i.s - carried out in an organic solvent or in the mxture of organic
solvents.q V\Oﬁ% ’ ; / _3-14_[f3- The process accordin
to clai ml,?,. ,.C a?%%gg@g%ﬁéﬁég%?h@gﬁgﬁ@ 35({)?\/[g3nt is selected from J
ket ongs. dibutyfamihb¥prppoxglbenasydds ldbegzdforan-Siyljrethahesudionhamidedfi n t ha, t
the 5 ketone is acetone.or nmethyl ethyl ketone.. 6. The process according
to cl ai mfermeladr actarized in that as for mixture of organic solvents, the
m xture of ketone and aromatic hydrocarbon is used. S -

) ’ /nBu
O0— (CH, )3—N\
' ~ nBu

1
10 ,
| and its pharmacéutically aéceptable 'salts,- chara c tarize d in that a
N benzofuran derivative of the general formula II ‘
15 B |
-wherein' X' represents chloro-, bromo- or iodo _ato'r"n,, hydroxyi— or actiygfcéd
- hydroxyl group- | is reacted with dibutylamine énd, if desired, the salt of the p}qdugt
_ is formed. | ' o o
20 &
2 'The process according to claim l,chara ct a rized in that the

-~ ‘reaction is carried out with excess of dibutylamine.

3. The process aCcording to any of clé}ims 1-2, charactarized in |

25 that the ‘reaction is carried out in an organic solvent or in the mixture of organic

solvents..



10 7. The process according to claim®6.,charactarized in that as for

aromati ¢ hydrocarbon, toluene or xylene is used. - 8. The process according
to any ofwolalmgose7., charactarized in that in the caseP@lgre0iomopize
general formula I'l the neaning of X;i2§ chloi-o- or 15 bronmo atom or

i7ed

hydr oxyl qgrou the reaction is carri ut in the presence of catal yst.
9. The pAecesd de@?f_Eﬁsr?é’c?ESﬂ%g to gl 3¢t i‘{e%lcitrﬁfﬂaﬁei‘ﬂ {Re Egs%?vbﬁﬁre in

the general forpula J1: i N, X is chloro- or bronp atom the 20
cat al yst Of%arg%agﬁﬂlt grseg%g%@smﬁggﬁ%dep 10. The pr.ocess according to .
claim 8., charactarized in that in the case where in the general fornula II
the neaning of X is hydroxyl group, the catalysts are [Ru(p-cynmene)Cl2]2
and 1, 1' 5bi s- (Mheprecysscospling o) Elaimadcenh or 26 t[aRu{ p-ecd nmine) Ch2] £ dhd =
bi s- (-2- di phenyl phosphi n,ophenylgj-{est:er -conpounds. 11. The process according
to any okewngiisgcatone or pthylcathyl katene.n that the reaction is carried out at
the . boiling Point of the solvents or at a tenperature between 60=120C. WO
2011/ 070380PCT/ HU2010/ 000128 24 - 12. The process according to any of '

claim 1gll., 1¢ ragéﬁrz{'fbéﬁ‘?liixgé]td clabh3l d i 4 P8 CPaAGIVEE { R geReioR!

formula H the nedaning o actirvate ydr oxyl group, e activating

group i smiReME @f\orgdiic sSulRehis! tHeesiiare enlestvohé anyd laeosiage bydrocarbokSis ukbé.
process according to 12., charactarized in that theé substituents of the
substituted benzenesul fonyl oxy group are selected from nmethyl group, nitro
grouP or _hal.o E‘g atom. 10 14. The process. accordi ngl;Io apy. of, cl ai.ns

1- 1310 chdr act dMeAEACEST acH l%t@fo@ﬁmwaﬁ EXRZ RN l‘f'brtnlblaat 133 for

~ aromatic hydrocarbon, toluene or xylene is used. Lo .

8. The process according to any of claims 1-7.,‘c_h aractarized in
~ that in the case where in the general formula II the meaning of X is chloro- or
15 bromo atom or hydroxyl group, the reaction is carried out in the presence of a

catalyst. '

9. The prOcesé accordingto8., chara cta rized in that inthe case
where in the general formula II the meaning of X is chloro- or bromo atom, the |

20 éataly'st is sodium- or potassium iodide.

10. The brocess éécording toclaim8., characta riz e')d in that

in the case where in the general formula II the meéning of X is hydroxyl group, the

éatalysts are [Ru(ﬁ-gymene)Clz]z and 1,.1’-bis-(diphénylphoslp'hino)ferroceriéi or
25 [Rﬁ(p-cyfnene)Clz]; and bis-(2-dipheny1phosphihophehyl)-ester c.ompounds. - |

11.  The prdcess according to any 0f claims 1-10., c hara c,t.a -l" ized in

t h at the reaction is carried ouf at the boiling point ‘of the solVgnté orata

Atemperature between 60-120°C. | ‘
30 o



Is reacted with a benzoyl hal ogenide of formula IV 201V where Y represents
chloro- or bronpb atom X represents hal ogen atom or protected hydroxyl
group, arwothe/a7e3sal ting benzofuran derivative of the gea@&mal20fiomeBa | |

WO 2011/ 070380PCT/ HU2010/ 000128 25 SO2 (CH2 )3 "0 ,nBu I -where the
meani ng of X'is defined above- is rea £8d with di butyl am ne and, if 5
desired, 12he sHhg PEICEshaceHrdmecio A0y olslawms 11kl T HF dceta Biag di gt o

laim 14.,¢h i zed i hat, t he | : 1 .
i th e CBibbuiu@e S bt i SpadAOR R L EFmBRREUIO AV e
of Fried@yafdhafitsgfdtiR! Yite Mtivating group s mesyloxy-  or vsubstit'ute(-i "

benzenesulfonyloxy group.
13.  The process accOrding tol12, charactariz ed \A:i‘n ‘that the . .

* - substituents of thé'-stubstituted benzenesulfonyloxy group are selected from methyl

group, nitro g'roup or halogen at'om.. .

10 14 -The process according to any of claims 1-'1,3‘.‘, charactarized in

th a t the benzofuran derivative of formula III

SO, - N\
, o nBu
, D o S
15 . o Com

is reacted With a benzoyl ﬁal‘ogenide of formula IV

O . -_.'\ ._ _
‘i C ‘.o/(C‘Hzl)a —X
0 | v

- where A A _
Y represents chloro- or bromo atom, X f_epresenté: halogen atom or protected
hydroxyl group, and the resulting benzofuran derivative of the general formula Inm .

25



16. The process according to claim15.,charactarized in th,at alum num
chloride or iron(lll) chloride are used as Friedel-Crafts catal ysts.

17. The prwoessl/&eisor ding to claim 14.,charactarized i n PETHHR0tM®OI28act | on
of the compound of. formula IlI'l with tg% corrpounds of the general formula IV
is carried out in hal ogenated sol vent - 18.. The process according to
claim17., char aci\héarl zed &t
chl or obenzene are wsed a

al ogenat ed
to claim14.,ch aractSPj zed |
formula Il with the conmpou o formula IVis carried out.
in nitrobenzene. 25 20.. The pr&tesp~ "ﬁg@,rdl ng to claim 14.,charactari zed
in that the reaction of the conmpound of forrmula Il with the’ conmpounds of

the general fornula IVis carried out gf a tenperature between 10-80 C. WD
2011/ 070380PCT/ HU2010/ 000128 26:. 21. The process according to any of clains

R e
hydr Og,(yl deSiréd, QH@salt 6f§’rébp1%@lh€fjlstf8rrh¥&” ogenation r eact ion,

di chl oroet hane or
S pLogess accordi ng
on of the cdrrpound of - ~

gener al

15.  The process according to claim 14 ¢cha ractariz e'-d in
tha t the reaction of the compound of formula HI with the compounds of the

) general formula IV is carried out in the presence of Frledel Crafts catalyst.
10 - | |
16. - The process according to claim 15, c haract a rized ‘ihin.

that. aluminum chloride or iron(III) chloridé are used as Friedel-Crafts catalysts.

17. . The pt'ocess according to claim 14, c¢h aract ar ized in
15 tha t the reaction of the compound of formula III w1th the compounds of the

- general formula IV i 1s carried out in halogenated solverts.

18.. The process" according to claim_p 17, charact “a rized in
“that dichloromethane, dichloroethane or chlorobenzene are used as ‘halogenated

20 solvents.

'19. The process accordlng to claim 14 charactari zle d i n .

~that the reactlon of the compound of formula I w1th the compounds of the -

- general formula IV'is camed out in nitrobenzene. - |

25 . B o |
20.  The process - accordlng to claim 14, ¢ h a' ractariz e‘ d i‘n
that the reactlon of the compound of formula III with the compounds of the

- general formula' IV is carried out at a temperature between.10-80 °C. .

. N



and then b.) the resulting conmpound of the general fornula V, where X
represents chloro-, brono- or iodo atom hydroxyl- or activated hydroxyl
group- i swoeey/Egoisd, 20 and c.) the resulting benzof ur aTaER200100128 of t he

gener al for rrul all W 2011/ 0703’80PCT/I—£ 010/ 000128 27 where X represents
chl oro-, or i odo at o(ﬁ] Xdrox Fllc##eva ed h y| %0 up-. i s
react ed LRrQF%ﬁSrﬁcﬁgr & tojapy ?l?’é’as 'd B of
5t he genef formJIa I is transfornmed into its salt. 22 Reactlon step -a.)

of the pro@e’ss according to claim21., charactarized ',n -that the

hydr ogenaty QQohﬁﬁlﬁhﬁQﬁthégéﬁérﬁ] ﬁﬂnﬁﬂﬁ\ﬂn the presence of cat al yst. 10 23
The process according to CGlajm22.,charactarized in that palladi um or

pl ati num are applied as catalysts. 24. Reaction step a.) of the process
according to , claim21l., 15charactari zed in that the reaction is carri ed
out. ih organl c sol vent at a terrperature between 10 80 C.

where X represents chloro-, bromo- Qr' iode atom, hydroxyl- or activated hydrexyl
10  group- o . N : | '
s subjecfed to hydrogenation reaction,
‘ :_and then ._

 b.) the result'mg‘ cc.)'mpo'und"c‘)f the general formula V,

15
where X rep,resentsv cﬁloro-, bromo- or iodo atom, hydrox_yl- or activated hydfoxyl‘
" group- is mesylated, | ' o ' |

20 and-

c). the resulting benzofuran derivative of the general formula II




25. Reaction step b.) of the process according to claim?21., char actarized
I n that methanesul fonyl chloride or nethanesul fonic 20 anhydri de are used
as nesyl avonrgliagessns. 26. Reaction step b.) of the proc@€I/HROVW@IIZ t o
claim?2l1l., charactarized in that the rgaction is carried out in inert

sol vents. 25 27.The process according“to claim 26., char actarized in that
et hers or hal ogenat ed hydrocarbons are used as |nert sol vents. 28. Reaction

step b.) of the process according to. claim21. charactarized in.that
t he reactwlwre X sepreaeits etilarot, ronso-t @nodoadtone lﬁﬂrcbe}tlwee actv@ed Gydroxy1
2011/.070380PCT/ HU2010/ 000128 28 29. Reaction step O, the process -

accor di ngreup-cisaeasted witk dibwxtaming aad; H dasned; Fh@ ﬂ’é‘é(ﬁbit%ﬁe‘ii §0€¥Pl0rupéc9 out
in th sence a ha according to claim?29., c
ar act gr EﬁlgF?FrPﬁé’c‘“ﬂﬁ‘?iés UBH%S &lfgtpé itd as base. .31. The process

according to claim30.,charactarized in that pyridine or triet hyl am ne are
applied as ‘am nes. 32 The conpounds of the .general fornula Il

22, Reaction step a.) of the ' process accordlng to clalm | 21., -
charactariz e d in that the hydrogenatlon react1on is carr1ed out in the
| presence of catalyst
10 |
23. Theprocess according to clalm 22 characta rized in that .

palladlum or platinum are applied as catalysts

24.’. _ Reaction step a.) of the " process accordmg to, claim 21,
15 char actarized in that the reaction is carr1ed out in orgamc solvent at

a temperature between 10-80 °C,

- 25, Reactlon step b)) of the  process . accordmg to claim 21,
charactarized in that methanesulfonyl chlor1de or methanesulfomc

20 . anhydride are-used as mesylating agents. -

‘_‘26. Reactlon step -b‘) of the process ' according to claim 21,

charactarized in t h a t. the reaction is carried out 1n inert solvents.

25 ?27. Theprocess accordmgto claim 26 charactarlzed 1An' that

ethers or halogenated hydrocarbons are used as. inert solvents.

28, Reaction, step’ b.) of the: process accordmg to - cla1m 21 '
charactarized in that the reaction is.carried outat a temperature'

30 " between 5-80 °C.



15 where X is chloro-, bronp- or iodo atom hydroxyl- or activated hydroxyl
group. 33. The conpounds as defined in claim32., where X is nesyloxy group
or substiwoted/d5essaenesul f onyl oxy group. 20 34. The compoTAUROLK00D128
general fornula V- - 25 wher'e X.is chlorg-, bronmo- or iodo atom hydroxyl - or
activate hydroxyl p \ﬁZOltllo BopCT/ HU2010/(20012§3S ?ﬁ
conpound£%as &%%CHQ APl aitd 340 &r e PROGESS p§A0G 1§1ggr %p 6 lré‘ub i+t ut ed
benzenes 0 o 3 The .C t :
V1o andra Y p¥da ﬁ{)r%godr Pagol K ach, BRI o\ APGE D Bl e o
group. 3%asdhe conpounds, as defined in clai m36: V\/nere Xis rresyl oXy. .
group or substituted benzenesulfonyloxy gr oup.. 15 20 .25 - :

5 30. Theprocessaccord1ngtocla1m29 charactarlzed in that

. amine compounds are used as base.
31. Theprocessaccord1ngtocla1m30 charactarlzed in that
pyr1d1ne or trlethylamlne are applled as amines.
10 ' | |

32. The compounds of ‘the genefal formuld Il

15 | 'where X is chloro-, bromo- or iodo atom, hydroxyl- or activated hydroxyl group. I

33. The compounds as deﬁned in clalm 32 where X is mesyloxy group or

substltuted benzenesulfonyloxy group

.20 34 The compounds of the general formula V

25 where X is chloro-, bromo- or iodo atom, hydroxyl- or activated hydroxyl group.



10

15

200
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;.35. The compounds as deﬁned in cla1m 34, where X is - mesyloxy group or

substltuted benzenesulfonyloxy group

36. The compounds of the .general formula VI,

O—(CH,),—X

where X is chloro or iodo atom, hydroxyl- or activated hydroxyl group.

- 37. The compounds, as - defined in cla1m 36 where X is mesyloxy group or

substltuted benzenesulfonyloxy group.

25



