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WD 2005/ 054225 PCT/ EP2004/ 012075 1 Anti di abetic
conpounds conpri sing benzofuran and benzot hi ophene

wdeoiswaszses The present invention rel ates t oOPCI/EP2004/012075

variously substituted benzofuran and benzo 5 thiophene
derivatives that are useful in the treatnent of

pat halaaietid ToRfiounad co\%ﬁr&rﬁd‘ﬁéh#&u@ﬁéﬁ& $hZothio OPhene

syndrone. The present invention relates conpounds

of the general fornula (dervati®s OR1 R5 R2 R4 X O R3
(1) 10 and al so the stereoi soners thereof, and the
racemat es and pharnmaceutically acceptable salts
thereof, X=0CorS; Rl is chosen from -Al k-COOH, 15

'th;pfésé?)t-nﬁ\@nﬂoﬁr relatesé\tckvéiﬁcﬁﬂly (s@bﬁhtti@éd benzofuran and benzo-
-Alk-C(=O0) - (O 2 - Al k- C( cl oal
hat zpe qqeful(|@)ﬁlﬂﬁp§reatm@mtkofcpg?/h@logles associated

chius presenbimvehiforrelatékio ¢dinpeurtisosiahe General fdfmd#ﬂl):

OR1
R5
\ R2

R4 X O
R3

O

and also the stereoisomers thereof, and the racemates and pharmaceutically

acceptable salts thereof,

X =0 or S;

R1 is chosen from:
-Alk-COOH,
-Alk-C(=0)-(O)m-Ar,
-Alk-C(=0)~(O)m-Het,

 -Alk-C(=0)-(O)m-Alk,

-Alk-C(=0)~(O)m-cycloalkyl,
-Alk-C(=O)NRR,
Alk-(O)m-Ar,

-Alk-O-Alk,

-Alk-O-Alk-Ar,

" _Alk-O-Het:

R2 is chosen from -OH, -OAlk, -NR7R8, -OAr, -OHet and -O-cycloalkyl;
R7 is chosen from H and -Alk; '
R8 is chosen from

-H;



10

15

20

25

30

2 -A k' or -cycloalkyl, in which Alk' or cycl oal kyl

is optionally substituted by one or nore groups
wohosassR2som - OAl k, -CN, -OHet, -OH, -C(=0) - ( OpanER2004/012075

-A=0-(Qmr, -C=0-(0 nket,

-C(=0) - (O)mcycloal kyl, - and -NO2; 5 -Ar' or

H%k’ or 8 %é;k? " or Het' is optionally substituted
one o¥ groups chosen fromHal, -QAlk, -OH,

- ml WhlohAAlk’ myOMalkyldsl optioNalyD&ubstiiEad byAbkérgr mo@digroups

NRR ~O\- ,
chose@( 8)0”( 0) @"O) F@’m c?/lgl(o bi@?@w“gnd &R~ (O)mA,
(@mﬁl@@' -B%= bqr(cm n1cQ8IBLIRGY, -BOIGH e NdJ:0gen atom to

they are tached a ni trogenous heterocycl e of
5to 10 at ons; R3 R4, R5 and R6, which may be
|%q_n6¢ﬁg or dlfferent are chosen indepen- 15 dently
- OH, -Alk -QAlk, -CN, -CF3, -NRR and

- |N(Rh|chmrrl\ﬁtjrdﬂet’ iig oEﬂ@n@I@fsubéuthted tgf ofté-dr&noes ghowds chosen
the ALk, which ma e’identical ifferent, is

fronbbl@i,om y @t Ale=ArpeRddAN yOkl N QA6 d -6§s.orilkeF, -COOH

AR AL BB R R Db @ oy B Bt (Ot
alkyl—a:j:l&iNé]gd; NCR: %2$ each of the Ar, ’vvhi ch may be

Py, 2t 8 foralagpthsre A R SleHo L P fhey are
attacHé%l' a m@%&ousﬂﬁ&eroc@'cle f%i}d"f’@ ato oS CN, - QAr, -CF3,

00H, - - C(=0)- (O mAl k,
-NRR” - Het, - ,-S(O)nAr and -S(OnAlk; R and Rare

chas8, RESSRPRA T B B 2 i ncepen
dentW&ﬁol-g l}-laRl -GH C’F@( nmw-cwpppgpﬂm éH@SNggut ed by
FB whigh,dn th@rd@fm&lonxoim BB: S, or 2) RL = "

o‘%& 81(: ﬂg % \@bg%a@x’ ldR%tlcal or é ﬂ"érgnt, Tsd oB%or:lal'lyanﬁd inde-
pendently substituted by one or more groups chosen from -Hal, -OAlk, -Ar,
-OAIKAr, -OH, -CN,-OAr, -CF3, -COOH, -NRR’, -C(=0)~(0O)nAlk, -Het and -NO,;

each of the Ar, which may be identical or different, is optionally and indepen-
dently substituted by one or more groups chosen from -Hal, -OAlk, -Alk, -Ar,
-OAlkAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH, -C(=0)-(O)nAlK,
-Alk-C(=0)-(O)nAlk, -NRR’, -Het, -NO, -S(0),-Ar and -S(O),Alk;

R and R’ are chosen independently from H and Alk;

m=0or1;

n=0,1o0r2;

'with the exception of the compounds for which:

1) R1 = CHz-phenyl, optionally substituted by -NO- or -OMe,

R2 = -OMe, -OEt or -OH, R3, R6 = H, R4, R5 = H or -OMe,

X=0orS,or

2) R1 = -CH»-C(=0O)Me, R3, R4, R5, R6 = H, X =0 and R2 =-OEt or X
=S and R2 = -OMe;
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WO 2005/ 054225 PCT/ EP2004/ 012075 3 3) Rl =

-CH2-CO2Et, R2 = -CEt, R3, R4, R6 = H X =0 and RS =
WOM/osms NCO2; or RI = -CH2-CO2Me, R3, R4, RS5PCREP200KI012075

R2 -Ov and X =0o0or S, or, R =-OHand X=S; or 5

RL = -CH2CO2H, R3, R4, R5, R6 = H, R2 = CHand X = S;

4) R1: -CH2-phenyl, R = -NH2, X =0, S and RS =

-OMe, or X =0 and R5 = phenyl. 10 The conpounds that "

aBé esp&di al-CixiC bkl Rti=aOEtf R8sR4oR6 Adl,gé me@adnd BS-= -NH;

2ot AR, R E5to 588 24 750 1 Blha = 0 or.or
thf\?t*é?‘f@ 0O cyci oal iyl « ALk O(=0) ﬁk’&'k 20
RGOyl Bot, Rankd, GBAHE = H. R = OHA00RK = S;
- Al k- O Het, R3 R4, R5 and R6, which may be identical
or different, are chosen i ndepen 25 dently fromH,

- Hipl, - B4, =--BHe-phdill KR2-MNH, K35 O,NRRindeR% =NOMNe, 6nX = O
which, in the definitions of R1-R8: each of the AlKk,
and\igq crph@ﬂy be identical or different, is optionally and
i nde- pendently substituted by one or nore groups
chosen from-Hal, -QAk, -Ar, -0QA kAr, -OH, -CN, -QAr,
lDﬁ@ corﬂ;@@}mds- MR are- €{pediallyDrafrked drietthese ofNGR; g&teral for-
h each of the Ar, which nay be identical or

mU'@h(lf)f’éW . is optionally and independently

St i = r nmore groups chosen from -Hal,
"B éEﬁ\ﬁﬁdw R o kA, L OH - ON, A - CF3,

-R|1k|s\|chosémmdm C(=0-(0O mAl k, -Ak-C(=0-(0 nmAl Kk,
-mcobll-_lﬁt, -N®2, -S(O,,-Ar and -S(O" AlKk;

-Alk-C(=0)~(O)m-Ar,

-Alk-C(=0)-(O)m-Het,

-Alk-C(=0)-(O)m-AlK,

-Alk-C(=0)-(O)m~-cycloalkyl,

-Alk-C(=O)NRR’,

-Alk-(O)m-Ar,

-Alk-O-Alk,

-Alk-O-Alk-Ar,

-Alk-O-Het,

R3, R4, R5 and R6, which may be identical or different, are chosen indepen-
dently from H, -Hal, -OH, -Alk, -OAlk, -CN, -CF3, -NRR’ and -NOx;

in Which, in the definitions of R1-R8:

each of the Alk, which may be identical or different, is optionally and inde-
pendently substituted by one or more groups chosen from -Hal, -OAlk, -Ar,
-OAIKAr, -OH, -CN,-OAr, -CF3, -COOH, -NRR’, -C(=0)-(0)nAlk, -Het and -NOg;

in which each of the Ar, which may be identical or different, is optionally and
independently substituted by one or more groups chosen from -Hal, -OAlk, -Alk,
-Ar, -OAlkAr, -OH, -CN,-OAr, -CFs;, -AlkAr, -COOH, -C(=0)-(O)nAlK,
-Alk-C(=0)-(0O)nAlk, -NRR’, -Het, -NOy, -S(O),-Ar and -S(O),Alk;



10

15

20

25

30 .

WD 2005/ 054225 PCT/ EP2004/ 012075 4 R and Rare chosen

i ndependently fromH and Alk; mQOorl; n 0,1or2. 5
wéeowroding t o anot her subject, the preferred ceaopmezmds/012075

of the general for- nula (I)4 are al so those in which

X—OorS Rl is chosen from = - Al k- 000H, 10

-AI qu:gg él%é@rﬁr\ﬁepe %ﬁgﬁ(&&ﬁﬁ%’%&;ﬂ cycl oaI kyl,

-kaGQr‘-U)NRR' 15 -Alk-(O,,,-Ar, -Ak-OCAlKk,

- Al k- QO Al - Al k- O Het ; 20 R2 = -NR7R8 in which R7
|§ c(l)voggﬁ fromH and -Alk; R8 is chosen from-AlK'
and -cycloal kyl, in which Al k' or cycloal kyl |s
optional | ubstltuted by one or nore groups

choeerdirg tmanoiler subieet, taHereferred, corapem)ds o)‘rthmgeneral for-
O - (O nHet,
muid & 34 2GS iy ‘8&@ ) h00H and -Nco; A or ket

I R NDIGISAr' or |s optionally substituted by one
or nore groups chosen 30, fromHal, -QAlk, -OH -AlKk,
-RR{ is chp$@mrom: O, - ON, - OAr, -CF3, - Al kAr, - COOH

GO0 A (0K A0 (O e v
200I6((560-26) ,EZ@IF[ EP2004/ 012075

-Alk-C(=0)-(O)m-Het,

-Alk-C(=0)-(0)m-AlK,

-Alk-C(=0)-(O)m-cycloalkyl,

-Alk-C(=O)NRR’,

-Alk-(O)m-Ar,

-Alk-O-AlK,

-Alk-O-Alk-Ar,

-Alk-O-Het;

R2 = -NR7R8 in which

R7 is chosen from H and -Alk;

R8 is chosen from

-Alk’ and -cycloalkyl, |

in which Alk’ or cycloalkyl is optionally substituted by one or more groups
chosen from -OAlk, -CN, -OHet, -OH, -C(=0)-(O)nAlk, -C(=0)-(O)nAr,

-C(=0)-(0O)mHet, -C(=0)-(0O)m-cycloalkyl, -COOH and -NOg;

-Ar’ or Het’;

in which Ar' or Het' is optionally substituted by one or more groups chosen
from Hal, -OAlk, -OH, -Alk, -Ar, -OAIKAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH
-NRR’, -Het, -C(=0)-(O)nAlk, -C(=0)-(O)nAr, -C(=0)-(O)mHet, -C(=0)-(O)n-cyclo-
alkyl and NO2; |
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5 R3, R4, R5 and R6, which may be identical or

different, are chosen indepen- dently fromH, -Hal,
wWOoaK)s/05482k, - OAl k, -CN, -CF3, -NRR and -NO2; PaTmER20/012075

each of the Al k, which may identical or different,

is optionally and independently substituted by one or

mng MORB%@Réethchwl 'dﬂﬂe@l o (Ej'eff%e %rﬁ%ﬂ(oiééﬁ indepen-

denﬂylétcraﬂrﬂ -HEG2OH, rAlh FOAlke aCN, etEF§ halRR’ anm+NxD2,may be
| asucifienth of e Sl Rricstmey i BegHcd AT Gormmsais arsiopaly and
mdéﬂé’ﬁﬂenlﬂz: subsBhlt&d byAbKeC(or rﬁbreo %{sﬁbhoséﬂ"ﬂon@NHm Q®Alk, -Ar,
-OAlmrk @(‘E@N(-@/MMQF& -QQ@H -NER -CRED)-(ORATK, Hetraruh{NOZ,
%ﬁ%gch #6}% %Pqﬁﬁghgﬁg)i%g grr\]tnl: _o(%gf dr%rlll i ofg%gnally and
lndéﬁmﬁientlilrsnmstlﬂﬁed bV%l@@Hmoreﬂéjﬂouﬁé-@)os(eQ)%rN -Hal, -OAIk, -Alk,

= Al k- O)mHet,_ -Al o)
-Ar,-m%'é(’%)- &)WZE% oQA(w -CEa ﬁ&\lk?é\cg &QQH -C(=0)-(O)mAlk,

-AIK:QJ@W’ E{B@blﬁq%ﬁhdgﬁe chp 'tﬁpaﬁé}‘( ﬁb s gi ven

abosied R’ Brethosdn indepanddéitly fiftm HR@and Alk; Preferably, X
= S. referably R = -QAlk. 30 Preferably, m = O,

PFLF 8bfly R2 = - NR7RS
n=0,1o0r2;

X=0ors;

R1 is chosen from:
-Alk-COOH,
-Alk-C(=0)~(O)m-Ar,
-Alk-C(=0)~(O)m-Het,
-Alk-C(=0)~(O)m-Alk,
-Alk-C(=0)-(O)m-cycloalkyl,
-Alk-C(=O)NRR’,
-Alk-(O)r-Ar,
-Alk-O-Alk,
-Alk-O-Alk-Ar,
-Alk-O-Het.

For any one of the definitions given above,
Preferably, R3, R4, R5, R6 = H.
Preferably, X = S.

Preferably, R2 = -OAlk.

Preferably, m = 0;

Preferably R2 = -NR7R8

in which

R7 = H or Alk and
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in which R7 = Hor Ak and WD 2005/ 054225

PCT/ EP2004/ 012075 6 R8 = -Alk' optionally substituted
wORoos@6+22F - CAl k, -Het', -Ar' optionally substi parae2dy/012075

-Hal, -C(=0 QAL k or -Alk-C(=z0 OCAlk. Preferably, Rl =

-CH2-COH, -CH2-C(=0) - (O mAr, -CH2-C(=0 - (0O nHet,

- BE= G prtiohely gl oL ORI e (A Tk o

ArHepr reoptinnallyteabstitutéds by Hitlal FA( Q) GAlkdri AIR-SE=OYOAlk.

O Frafara mr%@?“‘ﬁﬂ%&ﬁf‘cﬁﬂk E‘i—ﬁr?&(%)_@%m: 2-’c(=é' f?O)mHet
-CHgféﬁ b,%;% ),n-An%( @H (fg)ﬁé@gﬁ’:-ﬁ)nl}lzéf%ﬁr gggra Ok, -CHz-O-Alk-Ar
or—CBlz@-t(et,Ohwhlch CH2 C(=O -Al k or (CH2)m (O)mAr in

L P BB L e
K--Af, - = O
from é'(*gr -OAK, AJ{L A!T(A | Sblflg)/g: ck( O)ééckya,%&) Al@@(éb) (O)mAlK,
-S(QniAY %Qﬁo-rpi i @Fer'ﬁmﬂﬂd -Opt.ef er abl y me 2 |f m:1

Ady, Qu C(O)Alk i n which
pﬁ]e@era%ﬁ 6f\¥k 8!\?93 "20 Advant ageously, R =
- Evién C( n@)rephempferably, CHR1phen@H,-G(eO)AGh F‘DHEAG( =0)-Alk or
nal | stituted by one or nore groups chosen
‘(CI%S@ ’y'nﬁElQ% and -CN. The conpounds of the
fornul a (i) may be chosen especially from ethyl

3AF ﬁpr@férﬁﬁlgj érﬁﬂ’l ‘?)glfb?n%lg/ Qﬁﬁﬁﬁﬁ‘t%ﬂy H586P mMdtstdtoups chosen

2
fron{solgal- g)e(GAﬂ(- phAr;yI-Atkh O)@WMQ[-@(FE)G(QMWKZ SdkA(= D) {O)nAlK,

S A e B B 0. eyl

3m(v?h|bhﬁﬁe=’Wbr4 W' =2t 8xoef oxy) benzo[ b] t hi ophene- 2- car
boxyl ate; ethyl 3-(2-o0x0-2-p-tolylethoxy)benzo[b]th

i ophene- 2-car boxyl ate; et hyl

35( 2- tah:1- v} - 2- oxoet hoxy) benzo[ b] t hi ophene- 2-ca
G G

3-[2-(4- fuorophenyl) 2- oxoet hoxy] benzo[ b] t hi ophene- 2-c¢
ar boxyl at e; 3-[ 2- ( 3- met hoxyphenyl ) - 2- oxoethowy]
béeh\taﬂtaywwwﬂénerqiz:ﬁf-rfa)(mlmrew ich preferably, Alk= -CMeg;

Advantageously, R1 = -CH,-C(=0)-phenyl or -CHz-phenyl, in which phenyl is
optionally substituted by one or more groups chosen from -Hal, -OAlk and -CN.

Thé compounds of the formula (i) may be chosen especially from:
ethyl 3-[2-(4-chlorophenyl)-2-oxoethoxy]benzb[b]thiophene-2-carboxylate;
ethyl 3-(2-oxo-2-phenylethoxy)benzo[blthiophene-2-carboxylate;
ethyl 3-[2-(2-methoxyphenyl)-2-oxoethoxy]benzo[blthiophene-2-carboxylate;
ethyl 3-(2-biphenyl-4-yl-2-oxoethoxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(2-oxo-2-p-tolylethoxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(2-adamantan-1-yi-2-oxoethoxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-[2-(4-fluorophenyl)-2-oxoethoxylbenzo[b]thiophene-2-carboxylate;
ethyl 3-[2-(3-methoxypheny|)-2-oxoethoxy]benzo[bjthiophene-2-carboxylate;
ethyl 3-[2-(4-benzyloxyphenyl)-2-oxoethoxy]benzo[b]thiophene-2-carboxylate;

ethyl 3-(1-methyl-2-oxo-2-phenylethoxy)benzo[blthiophene-2-carboxylate;
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et hyl 3-[2-(4-benzyl oxyphenyl)-2-oxoet hoxy] benzo[ b] th
i ophene- 2- car boxyl ate; et hyl
wa@-200/05602hy| - 2- 0x0- 2- phenyl et hoxy) benzo[ b] t hi opbeme2@4/012075
ar boxyl ate; WO 2005/ 054225 PLT/ EP2004/012075 7 et hyl
3-[2-(2, 4-d inet hoxyphenyl ) - 2- oxoet hoxy]
ethgl%l-gzl?hldﬁm@ﬂ’(@@ghanyl b@?@éﬂ%)@ﬁ]bGlﬁdﬁUﬁthphene-Z carboxylate;

di met h 0X0 toxy)benzo

ethylo'iy(%agilmeﬂ'ad-@oqmmtgxy benzo[blthiop ene—2-carboxylate

etn 42 DR £ £V G RBR ORI RRBERLAL UL SRS ©

3-[2-(2, 3mchm@@m@lhwyﬂ)Ber%d%ﬁbé%@}b;@h&@[tﬂﬂkﬁdiphene& -carboxy-

i ophene-2-carboxy- 5 late; eth
late3- [ 2- (2- benzyl oxy- 5-f | uorophenyl) 2- oxoet hoxy]

o8 BT ron el OB EryFlfogpnene-2-ar

boxyHdt@- (4-f1 uoro phenoxy) et hoxy] benzo[ bl]th i oph en

ethﬁ%hﬁg&gg%%zq{%pph%%i Céﬁ’h%ylgpenet hyl oxybe nzo[b]th
B R A T

ethyl(ﬁapbemetﬂyloaylbmxgd[bltlmppbem -carboxylate;
ethﬁt%éobh%'s@( %hoxg%gﬂ{ Sﬁﬁ%e éphegox%;fet hoxy} benzo[ b
eth)ﬂ{{ &@U?ﬁgﬁﬁdﬁﬁi ﬁﬂﬁ&%ﬂﬁ@h@%jﬂiloﬂ%ﬁ@ﬂdﬂrwxﬂrlﬁ@ en

-2-ca oxyl ate; ethyl
ethyjﬁ[ {&- [42@15ﬁﬂamwga&mw§tgyIM3@qow}gﬂz@mpenzo[b]thlophene-2-car-
box&%@?ene 2-carboxyl ate; ethyl 3-[2-(2,3-d
’hyl phenoxy) et hoxy] benzo[ b] t hi ophene- 2- car boxyl at e

ethy&tﬂﬂ[ﬂ- n&phﬂwai@wa W@by)eﬂ’ib@ménzégb]thgm'lé”rf@@)dé%@)@lét’@] th

en e-2-ca rboxyl ate;

ethyl @xl)%—@— @ﬁg]wpbpag@k)ﬂ [l:ﬁthlqm"ene 5 -carboxylate;
et e B oot emolptinehene 2 saspgrodete

ethy&Bh@l -cyanoblphenyl-4-ylmethoxy)benzo[b]thlophene-2-carbox late;

ydanoben )2/)) benzog th| oPhene 2- car boxyl at e;
eth;@@h roxy-3-phenoXypropoxy)benzo[blthiophene-2- carboxylate

oS ARSI A g b 1

ethyl Gp(ﬂecwnbbeazjdoxy)b@hzo[lﬁﬂh!qdhe&e(%cbﬂacwbtesuI fonyl m
eth)géh(%l cy%%% %hzﬁé@) %n% tuwc}pthene-Z-car %r;&a%ecar boxylate;
ethﬁtB %/ér\‘(‘)at eEﬂB%Y}ft})@P%Wﬂhﬁfﬁ?\@ﬁb%ﬁéWﬂtQ]th' ophene- 2
ethyk3((2—benzfelnesutﬁormylhmtlygtibanmdlWbm@bﬁhpphene-l?ewbbxylate

ety Sr b Rsrdbrianii oy etz Rhane-2-carppviate;
etmggcg ﬁ.ruégﬂorm%t@%aﬁ%xy%wb JRiYpRERE2-ddtbbRylhfy; Ph
ethyl 3-pentafluorophenylmethoxybenzo[b]thiophene-2-carboxylate;

ethyl 3-(4-trifluoromethylbenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(naphthalen-2-ylmethoxy)benzo[blthiophene-2-carboxylate;

ethyl 3~(biphenyl-2-ylmethoxy)benzo[b]thiophene-2-carboxylate;

ethyl 3-(3-methoxybenzyloxy)benzo[b]thiophene-2-carboxylate;

ethyl 3-(4-fluorobenzyloxy)benzo[b]jthiophene-2-carboxylate;

ethyl 3-(4-bromobenzyloxy)benzo[b]thiophene-2-carboxylate;
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et hyl
3- (napht hal en- 2- yl met hoxy) benzo[ b] t hi ophene- 2- car boxyl

wabels/3@2et hyl 3-(b i ph enyl-2-yl nmeth ox beaz
i ophe n e-2-ca rboxyl ate; 8 ethyl 3-(3-m V) aelhizors
et hoxybenzyl oxy) benzo[ b] t h “i ophene- 2- car boxyl at e;

ety 3mSR RSS2SR H % oyl at e

ethyl gtl@%/ﬁzyrl%xr)r/gggﬁg[b tlgl)?phgne-Z c%rboxylate
ethylmzzwmmgym%@%%&ﬁ Qpe S BEPEPRNAE: (4 ot hy

and gF ﬁlﬁ@x%é&gb nzo‘?’l‘f ffgﬁ‘neh%ﬂe ec%éém&‘cesataﬁd phimbceutically

'h
acce;?tfal%ﬂe()?%lgb ther?of b I ophene- 2- car boxyl at e; et hyl
enzyl ox
Rretored. DABNRIHE TP JPRLIAd P e CP AT deee. and.
ethylg“@-@ﬁg%ﬁ@hle}ﬁ&é - SARG b@nﬁﬂb}tmobhene@f-carboxylate

npounds the formula (i)
ethyIQJﬁ €mﬂﬁmmpheaylh?l-oxoethoxy]benzo[b]th|ophene-2-carbox$|ate

ethyl,?o t hr%gl)éﬁyls %@Zoe%ggﬁaﬁégffié tH@BﬁﬁLQJQ _Barboxylate;

ethle{1 gmﬁamﬁ 2[‘3-652812'31;99@4']ylétﬁﬁi?ibbhlzb[b]thWMeQZ-carb:moyjate

h
ethylkﬁa-[&-(ﬁ b}dlmethrpwphﬁ@y gef:@?%)%%w(]eg%l ) Qlég%ne-)éyéarboxylate

ethylé} &,Q;}F gteihyl-gzt-OXQnu%oﬁnsgﬁc%ﬂﬂmgﬁQ-@&%bel@Pé‘ene 2-c
ethylﬁsé_% _n%éhg'ro mtmxmm&mw)banm{bﬂhhphgpe@azm[b@wm@phe

xyl at'e; eth (3,
ethyi m-la:yanczb &@X)Z@H\P/] PB‘]‘Wﬁ’ 3&%9@"353@ar boxyl at e;

and 3"’“?‘; Hgp ﬁiqﬁ%ﬁ)'gﬂmfn formss (;d;\(?/ %ec o %at%s t %T% p‘ﬂggg‘ aZC ecl:J fically

acce‘ﬁé&égaﬁge@hemgt hyl ~ 3- ( 3- cyanobenzyl oxy) benzo[ b]th
I ophene- 2-car boxyl ate; 15 and al so the stereoisoneric
fornms, and the racemates and pharmaceutically

g chgﬁgﬁ\ |t8 the g?é‘setnl? ﬁ{\fé‘hftlprﬂféOFa@ﬁdw -AR drhpllp represents an alkyl

radi cal repr esent
radn@él Swé a atlirated hydrecarbonstasesk radida) i géra;@lﬁt cbrzgrgagglched chain

radical in a st ht b
of 1 fa%mrmﬁmﬁraﬁé% ereranl o 810 4BBhAOEE: at o 11
nﬁetﬁe? qu@‘fi?‘ meﬂﬁéﬁ 'n%&ggtézﬁnbﬁemlcm gﬁfl mkthyl oéthyl, propyl,
butyp;p(ﬁﬂg)gl Igexylj octgllodenyll, dehydxdq@@wl hexadssy Ia@{ci?ptade%yl radicals.
off theyearg, pgﬂnchgglogaq@s?h@ﬁﬁw Oﬂra &g@%ﬁ%gﬁeﬁﬁ q‘aG}ba‘Pé‘ ementlon

especi al

maygi)ezgr%%*e E¥¢>ecnéw bf bst&mbpxﬁ t@t’tfbdt??)wethymewt h2-|rbeﬂ1ylbutyl 2-

ent ent and met hyl hept yl
meth@gentyl,si- nmmyigemﬂybaMBdgé%/l‘lyﬁﬁm% | ragieals-on i syrmgg Y

nore parti cul
Among the (i\%lggré c;mfe,l lrjnoerﬂtfa?\ is made more particularly of fluorine,

chiorine, bromine and iodine atoms, preferably fluorine.

The cycloalkyl or cycloalkyl' radical is a mono-, bi- or tricyclic, saturated or
partially unsaturated, non-aromatic hydrocarbon-based radical of 3 to 10 carbon
atoms, such as, especially, cyclopropyl, cyclopentyl, cyclohexyl or adamantyl, and
also the corresponding rings containing one or more unsaturations.

Ar or Ar represents an aryl radical, i.e. a mono- or bicyclic hydrocarbon-

based aromatic system of 6 to 10 carbon atoms.



10

15

20

25

30

chl orine, bromne and iodine atons, preferably

fluorine. The cycl oal kyl or cycloalkyl' radical is a
woums/5405- or tricyclic, saturated or parti aPCY/EP2004/012075

unsat urated, non-aromatic hygrocarbon-based radical of

3 to 10 carbon 30 atons, such as, especially,

Cy/-%@ﬁ% R laryl GHEicaReMaY 'ma ¥§ﬂ>é’<’£i§ﬂ$b’be herRBHE L theaBﬁ'enyl or

al so the correspondin cont’al ni ng one of
nHMHMtF adigal, o1ese partieula %; subsimteddrytaxt laastzond halagen adtom
a nono- or bi cycl i ¢ hydrocarbon- based aromatic

<450 T A A8 AGBIGITHG: QIROR ey e riade sagciall of

the beneyglictiphgnbthyiresdicgined are the phenyl or napht hyl
ical, more particularly substituted by at |east one

hi’ijeég%'rﬁ &Pﬁresmfér@ hﬁFﬁ!'Oﬁaldle@@ipgl 1.8l RANONOaPK YiGycli¢ aromatic

Syo G 20D B BaREEH RIS ! BB ToR atoms chosen

fronmetitcogen,yoxygedh aa, sulfie. AammgldheOheﬂ@r@awl rediealentidtCmay be

f 5t 0 t e or nore
merierefoa® BRI HioNY ?Bx%a&{}f JyEazanylyRrolghdl 2d-fiadiazolyl,

napﬁf@ﬂalrﬁﬂ‘j}ﬁnls"a?irn?ﬁldghncf@%hg ﬂai?éil?)ziagrrzlgi%ﬁm%dl]%@l yl, imid-

azo[R, p-pithiazobdli cirdlipiyi, trlaapyllt bgnzdﬁuraztanyp;azamlainlylybenznmndazolyl

ben?ﬁ# noxgtbh;ﬁpﬁyrpdt 4 ?riéq%wdmg/} %3’3? 9813(" Yl,rlﬁﬂqgwiyyrldyl benz-
azath@BE@WQ ﬂztﬁﬁii'n%/l @éﬂ.‘z@!ﬂﬁéz&dh{l Rﬁé‘ﬁylnméé%nyi mdcilyl triazolyl, tetra-

benzot hi enyl hi enopyrid hi‘enopyr i

zolyhy rindwlighy.i dwxaziqlﬁlda@@gymlo&ﬁlrl isbthimzolylz aonaidlayblyl pyrazmyl

ok, I BEA py RSHE SPAABRLY bbb b, o

quino8hxB3p- muadnamwurtmatmyt thaAhi %&Wt@lypéﬁ@'c%@éidlyl and also
pyrazi nyl pyri dazi ny pyrazolyl, pyridyl,
the Wr%ﬁQﬂdﬂﬂg groups dgnvedq ipmatheir fugion efLiremi fyuls;on with 1Be phenyl

nucllgféf% Pﬁhélz %?r?%cf]' J{etfgl%%b? og?{?fﬁlps gl@@okﬁl lerinﬂter VARV | quinoxalinyl,

furaeyy imldpmsiylll hgjcgylpism(aﬂ@lyl V&sthialzeIt, tdwailngluwyﬂﬂaﬂhylf pYfazolyl,
sion w.th the phen nucl eus. The

ny'({vit eyraaﬁﬂyl,g%@agolm%l ga@dlnyle#yazolwrcra@bazolyl and thiadiazolyl,

and gggéz(gc?ér[\‘liéki frof rf@é]%ﬁy\ivitﬂ“ yrazP&Lln ISHs é’éanzcll fhore particularly

i sot hi azol

qumpbyt a:aoﬂ)eythlyl apyirthihdiazabylr i m di nyl . qui nazol i nyl,
i azolyl, car azonI and thladlazolyl

I
8’@’83 aeF?@%”f@f&W'f eg@%ﬁn i @gmyfuaum,emne and

bron® nore particularly quinolyl, carbazolyl and
ﬂl'adi azolyl. Hal denotes a hal ogen atom chosen from

c hhe reixpegssidrudpharenadendicakly acdeptablerisakts” refers to the relatively
non-toxic mineral and organic acid-addition salts, and the base-addition salts, of

the compounds of the present invention. These salts can be prepared in situ
during the final isolation and purification of the compounds. In particular, the acid-
addition salts can be prepared by separately reacting the purified compound in its
purified form with an organic or mineral acid and isolating the salt thus formed.
Among the examples of acid-addition salts are the hydrobromide, hydrochloride,
sulfate, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, oleate, palmitate,
stearate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate,
fumarate, supcinate, tartrate, naphthylate, mesylate, glycoheptonate, Iactobiqnate,
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The expression "pharmaceutically acceptable salts”

refers to the relatively 25 non-toxic mneral and
wonrgamse2aci d-addition salts, and the base- addPCTmR2004/012075

salts, of the conpounds of {§he present invention.

These salts can be prepared In situ during the final

sulfhsRltéd, ﬂibl@rﬁkﬁewrsa‘llbs?latésonpﬂfpléﬁﬁéOrﬂaéﬂm&eﬂlélb hydroxynaph-

partlcul ar, the acid lon salts can be prepa
thogigss @f%ﬂtkﬁtﬁel gcid ealsethienatae, pdirp-taleaylicsipiesnd methanesulfonates,

et A B nIGE A PRl sfometes

andduxaaheé-la:dmmjlfonamlarﬁi anslogyhes. hcsb"@fb”rc&na(ﬂmm S.M. Berge et al.

h fate, bisulfate, ph
"PhAAGRACaR e . PR, Gl 149 04} avhich is incorporated

hereﬁﬁ'tﬂ) Fé?él%’ncezt'ﬁ?e% ﬁEﬁiuatﬁcﬂﬁ rt?tg,’%lt% P:%r gélgc,o %gpééﬁéé?d by separately

act'ate, pho tos
readtimgethatpelrified mmmnmd in ahstacﬂd ormajthtanydrgbaic oresinerhebase and

isolghisey Bo 86l BUSPEIcHo 6 Prikadion SRRnEGde amine salts and
metélalslaﬁé/ | h&SsuitibhP i el es%lts”ﬁ%mdeeﬂf@'s%d%rhy‘ﬂo‘?é‘élmh “calcium,

thoates, gentisic acid, Isethiona
barldrim ;zmaalmagmesaumr and slumiritransaitsl fieasediym and potassium salts
onat.e benze esul f

are Blelelaan Lo8 Al B TeE oL parrROR Lo Pl epreRaed from metalic

basél! iﬂbﬂkﬁﬁ%%@df PyHfies, aé&:l |UW%&B%H@9 HS’s‘ass(Lﬁﬁ Eh)fo%mde calcium
exa Berge et al har naceut i cal Sal t

hydrpmemah.m@nmura@ydrxp«dq |itigiun bydrpxige; magnesiummyp!mmde@nd zinc

o, PTRY LB Wb, TS5 ShAd e S Smines

whos@teldity is suffitienes foriroa etallé Baknary gmefab%y inSIutRy @mines that
base and  isol ati ng the salt thus forned

are QHEA- um# in predicing sChfPfBlS@UeOIArﬁQ@@U@be éh%thdowm@mﬁy and their
acce}ﬁ‘%ﬁlﬁ’g rob ca lééﬂbhge n%%oﬁ @ téthy H%?nlhggl -?ﬁ%fﬁglglucamme

crum urm 2z
lysine| @nginingnosnitiine, dhelimsd, mwmnﬁénmaﬂhé%hl@r@mcame
preferred. The suitable mneral base-addjtion salts

d'etfaﬁrplwwar BEPCRINGM hebanzyl-phepgtwiaming, udieHylawine mpiperazine,

tris( w&ﬂﬁnethﬁ@gr oxﬂﬂéﬁ{agl)é m‘?ﬁ’frﬁﬁnxte@ﬁdé@@cgﬁ%oxbﬁammde triethyl-

amlﬂwhdrdalxemgﬁmm@n eaphgnhym%m cd:lﬁya!mbtlzeiylamimyadr N(-ledw(ljplpendme
The sui e ne base-a on salts ar epar.e ]
benzy SRt oA BV ATORONS, Geet St e Pemeth Y ar R eecimethyl
n a e n 1\Gai
amir, S fe(f é*‘“.'%é‘n% AR, t‘*ner'ﬁ G aE 1. PR Ifine and
argininey anck dicyclphaxylamins, randaamipgml [ ty for nedical use:

Ebﬁg)ougag q?ﬁﬁ%@%memngh q'}l-gﬂe P’mtﬂa%} Heflned a%imr}ee ‘contain-

ing ah%d}fﬁcr@nhf%adﬁmﬁensﬁwlemmsenﬂg b@éi%l%ﬁ eor both, can include
di et hanol am ne, procai ne phene ylamn

the mrasrpphdmgwmarmmazalneacﬁptable salts of an organic or mineral acid

ri sﬁg%dr oxhr.ret thlf/% am nonet hane, tetranethyl amoni um
or ofi g BIgANL 0" TiNRIERDRSe:

The compounds of the general formula (I) can be prepared by application or
adaptation of any method known per se and/or within the capacity of a person
skilled in the art, especially those described by Larock in Comprehensive Organic
Transformations, VCH Pub., 1989, or by application or adaptation of the processes

described in the examples that follow.
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am ne, di benzyl am ne, ephenam ne, dehydroabi etyl am ne,
N- et hyl pi peri di ne, benzyl am ne, tetranethyl anmoni um

woebwrsasiayl anmoni um  net hyl am ne, di net hyl - anPQ&/EP2004/012075

-trinethyl am ne, ethylam ne, basic am no acids, for
exanpl e lysine and arginine, and dicycl ohexyl am ne,

f‘g\gc?g@hggg%mﬂ@ SUbfectotROMILRISH alé'c‘)erdlé’t%iﬂ%lgtﬁg éparation of

S f1 ned. ove contai n-

the sofrfpatindstdfythe domwaf(raescoibedheseinabdiei a¢rardingalsi the metho-

function, qr both, can include the corresponding
dolagy %@ﬁpﬂ%ﬂr@eg@&ept abl e salts of an organic or

mneral acid or of an organic or mneral base. The

C qHeO pHfpindshef araegaherbpristhala( () €am dspepisiyabed prepared

by application or 30 adaptation of any method known
accpihing ¢o tieus\arthelic 1ute't he capacity of a person skilled

in the art, especially those described by Larock in

Conpr eggngd ve Organic Transformations, V@d Pul,,
or Hy application or_adaptationgef tlhe proc
a I"ORt he exg Bhat fol | ow. 054225

04/ 0120757 11 Acgor di ng—to™anot
t f8”7i nyentifon al so rel atés to the prePhratfi on”of
conpourtls of the fornujug (1) described hef8i nabove,
accordyjng to the nmetho- dol ogy described hg\r/ei nbel ow.
The conpounds of the general fornula (1) c H
especially be prepared 5 according to the synthetic
route: R ORE OH RS I OR+ Hal (R RS R2 R4 XH O -~
R&A X OR3 (Ill) R (Il) (I'V) 1- Addition of a

o o e 38 e B BB

are as defined above, and R represents a hydrogen atom

or R6 O
R5 4
OR
R4 XH
R3
(1)

in which R3-R6 and X are as defined above, and R represents a hydrogen atom or

an alkylradical, to a 2-haloethanone derivative of the formula (l11):

R2
Hal/\n/
(0]

()

in which Hal represents a halogen atom and R2 is as defined above, in a polar
solvent, such as ethanol, at a temperature of from -20 to 200°C, more particularly
0-20°C, followed by cyclization in a polar solvent, such as methanol, water, DMF,
NMP, DMSO or iPrCH, preferably DMF at a temperature of from -20 to 200°C,

more particularly 0-200°C, preferably in the presence of sodium acetate,
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an al kyl radical, to a 2-hal oet hanone derivative of
the formula (111): R2 Hal O (l11l) in which Hal
woeprsgsenss a hal ogen atomand R2 is as defi ne@Caley®4/012075

in a polar solvent, such as,ethanol, at a tenperature

of from-20 to 200C, nore particularly 15 0-20C,

f ol Ih;vved by cyclization in a polar solvent, such as

et hgagplin mb,re%nt%vaw r i PrOH, preferabl

DMF at g tgcle\ﬁﬁperature of from - Og)to 200C, Iormre d

particularly 0-200C, preferably in the presence of

sodi um acet ate, WO 2005/P%422BHPCT/ EP2004/ 012075 12

2- Coupling of thegsesul

RS 11 R2 R4 XO R3

the formula (V): Hal-

in a polar sol ventpy ; O nethanol, water,

DMF, NWMP, DMSO or i PrOH preferably DVMF, at a

tenperature of from-20 R® 200C, nore particularly

0- 200C. The node of addition of a salicylic acid to a

2- br onpacet ophenone deriMive is described

especially by Gayral, Buisson et al. in Eur. J. Med.
with@ﬁﬁ]o &&iVBtive tﬂ_é‘gdrrﬁulé;g}’):zoi 2; 1985; 187-189. The

coupl'ing step has been destcribed especially by Blicke

inJ. Am Chem Soc.; EN, 71; 1949; 2856-2858. The
Hald¥ ¢/)pr ocess may optional ly also include the step

consisting in isolating the product obtained. 15

| n-th ti d i ' | '
on s eadEadI5r BSi3: By & By SBERE YRS eftingly mERGATRE water, DIF,
NMPX IS © 6Y iPron] preféiabhy DMF, Nt a ttbinpeeatuesiopdroph -20 to 200°C,
gr ourps, .
more particularly 0-200°C.

a hal o derivative of
manRequi nol ar basi s,

The mode of addition of a salicylic acid to a 2-bromoacetophenone derivative
is described especially by Gayral, Buisson et al. in Eur. J. Med. Chem. Chim.
Ther.; FR; 20; 2; 1985; 187-189. The coupling step has been described especially
by Blicke in J. Am. Chem. Soc.; EN; 71; 1949; 2856-2858.

The said process may optionally also include the step consisting in isolating
the product obtained.

Inthe reactions described hereinbelow, it may be necessary to protect reac-
tive functional groups, for example hydroxyl, amino, imino, thio or carboxyl groups,
if they are desired in the final product, to avoid their unwanted participation in the
reactions. The conventional protecting groups can be used in accordance with the
standard practice; for examples, see T.W. Green and P.G.M. Wuts in Protective
Groups in Organic Chemistry, John Wiley a‘nd Sons, 1991; J.F.W. McOmie in
Protective Groups in Organic Chemist)y, Plenum Press, 1973.

The compound thus prepared can be recovered from the reaction mixture via
the conventional means. For example, the compounds can be recovered by distil-
ling the solvent from the reaction mixture or, if necessary, after distilling off the sol-
vent from the mixture of the solution, pouring the remainder into water, followed by
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if they are desired in the final product, to avoid

their unwanted participation in the reactions. The
woams@iszenal protecting groups can be used i NPCT/EP2004/012075

accordance with the standaggl practice; for

exanples,.see TW Geen and PGM Wits in Protective
extrg&lcﬁa\f Rith Wht@‘ Bﬁm'iéblt% Qj'ﬂ}g)rﬁlb)solv]émnaw | distilRng te9BBIvent from

Omein otective Goups in Oganic
the emaq:tsm 9dd|¥lloén1hﬁ pragist capalso Prapwifigss iinse 1d¢§§ed by various

A R e AL LR 0 it
ecHHIRRY RSP etrily RIirRA RO RBAtdYraghy or | prebaftalvbhmlméyee rdhroma-

fromthe reaction mxture or, if necessary, after
tOQF§p§Y|II|ng off the sol 25 vent fromthe mixture of the

o8 Al SR APRLEAD 8, BRI g Lo (OB o o

presént lingemtiire maymcositaib | syonrgatricc cenﬂrasanifheaa dasymmetric centres

ke bty S5 oMbl 0 BN pror
sknlk‘éé‘ r‘l %aﬁttﬁgf‘l?él‘ﬂé'iﬁscon%@]h mé?ﬁfé’ a5éi 'aééé#di’r‘ig to the invention

on or various chromatographi
mayz alsbmﬂuka’sgeespﬁmadhé»qmen&mnﬂ stimulm’aeag?daamhtpooirthat the present

i RS oo e B e bhaicuros

ther@6f %&b&iﬁgtrﬁcéﬁhﬁ: nﬁbﬁt@?é%nbf LOYPBLNES offiye ESHTiLih ru) above These
syrmetrl centres. These asyrmetrl c centres

isomerdepam deniseparaied from thedo rfixtyesabiyoapplicatign pr tﬁdap‘fa’ﬂon of

o5 3sa58, B, Bl e of i hnzatn

tecrﬂa%w&y Gt they axrBi priepagsb BBbAratsly fiomrsitable isdmersoof their inter-
under st ood that the present invention includes

medlai@Bw dual geonetrical isomers and stereoisoners, and

TS 5 TurbHSE g e 2 sk BratObe tastomeric
fornieare iuierdin thecitdtior ofva divere grdup, dppleixaerple thiofmercapto or

adapt ation of known processes, for exanple
oxofeEnt-ogr aphy techni ques or recrystallization 15

gﬁﬁ?g&%e‘ gﬂdltﬁh §e{‘l‘§yar@rf8m9éc? Rﬁlﬁecﬁemﬁ’ﬂcﬁ}rﬁis\’thfai ars useful accor-

, therr 1nter-
dingPte ﬂmSEm/enflon hn wmels eanbasleﬁtmchdn isichnaie asit ammq m{kylammo or
included.in the citation

the tautoneric for e of
diallgylgymingh géq%pls pl@segﬁ ﬁb@ Phermapsically; acesptable, t.e. Fon-toxic,
ac ARSI o B LUy Sphsars ol i o o o
be tompatiblenwith thiel abual phsintadautical wehickasc Andssuitaklei feo,oral or
pargrltle(?/al ag]mmlsg'atlon. The acid-addition salts of the compounds that are useful
according to the present invention can be prepared by reacting the free base with
the appropriate acid, by application or adaptation of known processes. For exam-
ple, the acid-addition salts of the compounds that are useful according to the pre-
sent invention can be prepared either by dissolving the free base in water or in a
basified aqueous solution or suitable solvents containing the appropriate acid, and
isolating the solvent by evaporating the solution, or by reacting the free base and
the acid in an organic solvent, in which case the salt separates out directly or can

be obtained by concentrating the solution. Among the acids that are suitable for
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di al kyl am no group, is present. The pharnmaceutically
acceptable, i.e. non-toxic, acid-addition salts are
wonrefsmseed. The sel ected salts are optinmally cROSER2®8/012075
as to be conpatible with t usual pharmaceuti cal
veh| cles and suitable for oral or 25 parenteral
[ he,
use ﬁ:géﬁ:%ﬂﬁgtan aé—fg ﬁ"ués%e@f S?ﬁsd gdg% ot%gjlrégﬂﬂbﬁc Oé%l& i ggléonbromlc acid,
phasphend: iacid, salfutie apids yarieds ygamriacarboxyicearid eglf@ag@CIds such

R TR e T

fumficdadiddirhhfdelRabER, OhsddiicCasBO unsitc tdvd, Piethaaésulfonic acid,
according to the pre- sent i nvention can be pr epar ed

tolueneswifortiy agids fatty Beigs: adiphtealginste, iascaenale, asparnata, b@nzene-

o5, A BBt BBt Aol e, et i

fateS BunRate, Pactatea Rratd, nurtyh gulfatb Uiriatate, hydrhbdldeazthydgoxyethane-
fhe free base and the acid in an or gani c so| vent

sulfanaten glyessophesphate, Rispieapalaia: PAMOAER. Redinate, ,nper'@él'fate 3-

one LA O 2 Pl Pl peesahos, miotnao

henhGlif4i82 A8oN &) Mexaddates eamphbl'siepcwpphatsudfonete amc free like.
salts are hydrochl oric acid, Itﬂ"omc

phid¥pBeidrad jliony sa §|qfumﬁccq@pg Egugreopﬁg | according to the
preggﬁtqﬂwﬂtlo% d&ﬂpbé 'r‘é%é?ﬂér‘ét&ﬁr&% thé%‘éﬁs b@fsa;ﬁﬂi%bhén%‘ﬁ'a@aptatlon of

nic acid, succinic acid, benzoic
knoai ﬂrok?easeszrﬁmr axardple ftlnmpermtaanrﬂpomdamatcaradjseful according
ascor pli.c acl

WA M T ——
an Qﬁ(‘éﬁrﬁff‘te?(aggﬁé’%héb@s sB@lﬂxﬁ?Bﬁ:arﬁéﬁétérﬁﬂlﬁlorbéﬁéqaé@Js ammonia

cycl opent anepr opi onat e, di gl uconate, dodecyl sulfate,
solltiosul - fate, butyrate, lactate, laurate, lauryl

%l{eﬁ%ﬁ@%bﬁ%j@gﬂé%?&%@? %lccéfcﬁe@{tg)%gt @%ﬁgpginvention can be
eg@ c?froﬁ?%éﬁ‘%b@e—d@%!’ tioH §alts by Jpphibation o elaptaticn of known
I ocyanat e, 2-napht hal enesul fonate undecanoat e,

pronema rfaraxanmlae es parent sompaunesathat aRe uged: according to the

i SFRB455 GBS R 0 A S A g i n

ac;@q@péﬁémméﬁydrb@h]oﬁcg%@t i nvention can be regenerat ed
fromthe salts by application qr_adaptation

prﬂtﬁab@%%-adﬁt@pn@?élﬁﬂﬂ@y bererpad dhthecenpaead ?'%fﬁfdﬁ ligefll accor-

aing ¥ 1rER8R AR ol AROBENEEOUE o2 SpRIGRGCAGAR tictsostere.
Theétbligbs thdtwanchanikd toqprepare ﬂmdbase-hddmohcsaiﬂsepreferably include
solution or aqueous ammoni a . sol utjon._The c

thos@ athabrrodues,uif theyorse r@m@n?ﬁewﬁh edefiee; ﬁglachi@ﬁnggﬁutlcally
acc%@ﬁqtflggﬁf%hqgeﬁd% gsgmﬁq%%hﬁgﬁ&%ﬁ gj\‘%dhéﬂ B5kiS Aot thdpatient in the
pharmaceutical doses of the salts, such that the beneficial inhibitory effects intrin-
sic to the free base are not negated by the side effects attributable to the cations.
The pharmaceutically acceptable salts, including those derived from alkaline-earth
metal salts, within the scope of the present invention include those derived from
the following bases: sodium hydride, sodium hydroxide, potassium hydroxide, cal-
cium hydroxide, aluminium hydroxide, lithium hydroxide, magnesium hydroxide,

zinc hydroxide, ammonia, ethylenediamine, N-methylglucamine, lysine, arginine,
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processes. For exanple, the parent conpounds that are
useful according to the 20 invention can be
woegsnssased fromtheir base-addition salts byPCT/EP2004/012075
treatnent with an acid, forgexanple hydrochloric
acid. The base-addition salts may be forned if the '
omﬁlﬂﬂ@,ob'ﬂgliﬁé?ENI,l\{)—%iiﬂé?i%g@t@ﬁéﬁ@dian%é‘,g?ﬁlérddﬁécéiﬁé,eﬁfe!ﬂ%holamine, ‘
-contal ns a carboxyl group, or a sufficiently acidic
protaine s bisbenzylpheniethyarmins, tdiethyleaninbe pipssazine, friséhydrexymethyl)-

t he se-additign,salts.preferably i 25. those

amlpﬂg}e?@@%ggé’amp meoﬂ@niyﬁﬁq)ﬂ%%aﬁﬂ&hgﬁﬁ?'r ee acid,
PHAHITBERIBbLAAS lthat AL 8BERPIRCSAING to Ithe. préséhisinveatien can be
cations are not toxic to the patient in the

reagihaprepesed | ardpred skiripg thpereeesssof thedRventian.tiRdhe form of sol-

enegfi Ci i.nqi bi y f ' iz S
vl 060 Sl Rl 81 5 AR e BAobhdd bt B users
accbdihdeo ahé ippesent iMventionacarabeuicadiy Ipyeparedpbya beerystallization of
salts, including those derived fromal kaline-earth 30, ,
an REUaPUS/AIGaNIC \Folvenh MXELree HSNGD OrGRRAIC FAVRIME. SHEBNRS dlioxane,
' ijived from the following b -
tetr%%ré&ﬁﬁ@??ﬁ%éﬁgé%di um hydr oxi de, pot assigumatsw%r oxi de,
cdlhe basit prpductsi aretheaintarnradistel yahroke derepbirachbyrapplication or
hydr oxi de, magnesi um hydr oxi d zinc hydragxid .
adaRiAH @ KUy PERESPRR (06 XRTIRLE P ETse3 AT oS4 RacHi, the Refe-
renéd B4 itfes 8&8\9@@% ERrératcal B NE@&‘@QH&&S@B 15

ornit ol 1 ne, N, N -di'benzyl et hyl enedi am ne

ctazonging daithe, présenthimvention, e cpmpoangs of the formula (1) have

N- ! 1 hyl.ali di et hyl am ne, Di ' .
nypPBERRTRT Gy TheY San T feh ABe S usRiE: AforRharieularl the
hypBYy R SFHontiRsulin-i8perdentaamstagds that are useful

according to the present invention can be 5 readil

. an | . y
prirgidinetesistandeoisnehpracieriagd thyea pedudetion ty thenaction of insulin (cf.

Propgrrci&ile, 197K P 7kt L8NG B G Rf Eleioe number of
pathtsiegiehl cadifdrel, Bach @stdigbetes iat mon patticutarbanohdnsulin-depen-
readily prepared by recrystallization of

on .an . .
denj liarfes oftyRaillk d@ﬂe_@%&]tornll\l;@lgwlé,, duglpmga@m@an(ptgesny and certain
. . r. . _
ricAaLE 5 g g 9180 clfrpscierosis,
rial GRpehensiopainfidmpyatepplprocdsses, anacrdngiopatioyn oficloaagiopathy,
_processes, for exanple processes as described in the
retinepathy pedeuEsRatlYes or obvi ous chenical equival ents

theLRR! Beéﬁﬁgf?{r%gé}gnﬁg iﬁeoeloméfo? NEeRidI8Nto Tisbetes, vol. 37,

conmpounds ™o ormula ( hypodl ycaem ant
1988¢ 1 695418077 Heyrnahof Dishetes apddisgCympéicationsyd©e8, 12, 110-119 or

particul arly tgg 5 hypergl ycaem a of
HOF%B@%SE?Q%-% nt di abetes.

In particular, the compounds of the invention show strong hypoglycaemiant

activity.

The compounds of the formula (I) are thus useful in the treatment of hyper-
glycaemia-related pathologies.

The present invention thus also relates to pharmaceutical compositions com-

prising, as active principle, a compound according to the invention.
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Insulin resistance is characterized by a reduction in
the action of insulin (cf. Presse Medicale, 1997, 26
WORsH4)225671-677) and is involved in a | arge RAMEE2000/012075
pat hol ogi cal conditions; sugh as diabetes and nore
particul arly non-insulin-depen- dent diabetes (type II
dWabewIWnWCeMinomfbﬁﬂiénﬁ Ha&iihg LB hveatith €8h{K Bresen-
crovascul ar and nmacrovascul arr conplications, for

20 m
ted i"ﬁs{gﬂﬁﬁe'“ﬁw&do% | BRESstteral,apral, regtal, parpuraoceiss bbmercutaneous

adriimirafiggt ory processes, nacroangi opat hy,
m cr oangi opat hy, retinopathy and neuropathy. In this

r #hp ot thusflee presented In the fopfef ifg@btaﬂ@ig@lhﬁoné @r suspensions
7; Journal of

or n@f@%@%@}oﬂ% lip ﬂ%&ﬁ%\g @ B cagied tablets, suaropated tablets,
wafercdpdimss, E}%f ca ;ﬁiﬁ@g \Plﬁ@ ca%?fe% ngswrhréggé ét'g%gosgtmigg 2)&1 rectal cap-

COITpOU_ndS 0] e I nvention s
suleacsolitiops oTreuspenpionadforopetdutarfemusulise (i Ja poRartvisent, or for

eful. in the treatnment of hyper- glycaen a-rel ated
pernEquq\.gﬁ% "es. 30 The present invention thus also

' thet e&igiontBhivalefe Usiifedle 58 ht é&ﬂg,iﬁpéﬁod%r h?é Wilulose or
. as active principle, a conpound according to the
micrpgrystalinehcelivseden\iives salkalinera6b4n6tet 6atbortAes;hmagnesium

phos RGeS nof B e B Rk elated0 ofid ot era |

oF @il rectat 06| codtrr BMesTust SlydtRyIeHE YN Stearates are the preferred
admi ni stration. They will thuS be presented in the

excigigpi® of i nj ectabl e sol utions or suspensions 5 or
i I [ f . [ ai ) ted .
e RareRREabaNd, vister, Adgts Sltids, BobRiEicd e and isoto-
nic sohpienb ese the Vélsicles anbsttapproprstensusetipposi tori es or
r.@gf:t al g@g- sul es, sol utjions or susgoensi ons, for ,
pe1e (PSR MaYLRTYi Within p¥idgrragees 4Ad, mer tor $P00 saghaeesuiding to
The . R g
e fRocHE ISNCABL AN AT AR g il g oo an

weigbtodf theqeadiedbr i vati ves, al kal i ne-earth net al
starches, nodified

arbonat es, nmagnesi u hosphat e, L

30 1pe rase 8k RonanaUibedensndent ciateiesin ma, Hyneralycaemia s the
resul&P6PavE Hidi6r défect® 'aY\elH}%iﬁﬁ‘&nt%Mﬁéﬁlinﬁé@&éﬁ%ﬁ%{ﬂrﬁ rédiotion in

preferred” excipients. "For parenteral US€, water,
the eHipaey @ insvllintat three sitep<livérogiusalessand adipasd issie)o-

By increasing insulin secretion by the pancreatic beta cells, the compounds
of the present invention are thus capable of improving the glycaemia of non-insu-
lin-dependent diabetic patients.

The examples that follow illustrate the invention without, however, limiting it.

I Preparation of the compounds of the formula (1)

The starting materials used are known products or are prepared according to

known processes.
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15 nic solutions are the vehicles nost appropriately

used. The dosage may vary within w de ranges (0.5 ng
wOoospBd@2sy) according to the therapeutic i ndPCatEP2IN4/012075

and the route of adm nistratizon, and also to the age

and weight of the patient. In the case of

nmqﬂ_ﬁaldfmh@gwémn 6 akehffoundoftRE forRgN(D! ycaen a
is the 20 results of two mgj or defects: an inpairnent
in insulin secretion and a reduction in the efficacy

' i t-h ' | MEY, adi pose
PreParaeptbrisootim ZE@B xRNl et sy B MRS E
pancreatic beta cells, the conpounds of the present

215 B0 RaCen! ol S fidaactab i { paokn fa o5 AG LAt sodium
acefatabesdddipto 8old @vsd Im&g}w&mobaﬁyna\@m iPs0,8MAM80 ml of
however, limting It. 1. Preparation of the conpounds

ethafol: Abef waetion ig Istirredefost bhoun @trigost itemperribee. atke mixture is

S0 REAEH G0t 386 5BaBbEREARSTERIHE el itn AP aHE cried to

giveEaamal ¢ (01 86heol res29,dtof @white soti@ (nsed dvitlout Merther purification
formula (1) Preparation of sodium

for thedol@yipgAteRhy| net hyl sul f anyl benzoate 5 21.580 m
(0.191 nol) of ethyl bronpacetate and 15.960 g (0.195

259 b PP S BB 10187, 4, EPTo g of e

crudehpradeiet in 200 i of OMFF £thé oeactidndis refiixecbfom1 hour. The mixture is
diutedoWEB pdiahancs e Prasiiats fomos dn gtpsiiech Wi Grtelndried under
vacﬂﬁT?ﬂﬁd therP disbRet4inblo® niGbrliGaRBl. 4628 90, P56 Fndtiof Bodium

solid (used W thout further purification or the
ethdxide are added.cihe rezsticnds stinted &2l houl) aifoosvtiroperature, and the

orod gl 3 bt b dE D oS b0 M 255 o
(0.103Aek 66.11%) 6f 61, W Ra0ss. di luted with water and the

precipitate forned is washed with water, dried under
15 vacuum and then dissolved in 200-mM of butanol.

Prefatolot Pyt S ey P S B R N o Rl Ba e P ool BB

and the product is filtered off, washed w th butanol

A p@rléﬁlbﬂg{\ag %rgﬁ@lst % at¥ed 28 2222 §90bIB7 MPhmofbofl CAHMa05S in
250 ml of DMF, followed by addition of 15.610 ml (113.715 mmol) of
1-bromoepinacolone. The mixture is stirred at room temperature for 5 hours. The
product is extracted with ethyl acetate. The organic phases are washed with water,
with saturated NaCl solution and dried over Na,SQy4, and then concentrated to give
27 g (0.084 mol, 84%) of a white powder.

By way of example, the compounds listed in Table A were prepared accor-

ding to the procedures described above.

The formulae and characteristics of the compounds of the formula (I) are
collated in Table A.



20 Preparation of ethyl
3-(3, 3-di net hyl - 2- oxobut oxy) benzo[ b] t hi ophene- 2- car box
woheis®s4225pi nch of Nal crystals is added to 22PRR/EG2004/012075
(90.972 Mol ) of CL1HONaG3S in 250 m of DV,
foll owed by addition of ﬁfé 610 m (113.715 nmol ) of
1- br onopi nacol one. The fM«%ture is stirred at- room
tenperature for 5 hours. The 25 product is extracted
with ethyl acetate. The organi ¢ phases are washed wth
water, wth saturated NaCl solution and dried over
Na2SO4, and then concentrated to give 27 g (0.084
nol, 84% of a white powder. By way of exanple, the
conmpounds listed in Table A were prepared accor- 30
ding to the procedures descri bed above. The fornul ae
and characteristics of the corrpounds of the fornmula
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By way of example, the following compounds were prepared according to the

procedures described above:

4—(2-dimethylcarbamoy|benzo[b]thiophen-3—yloxy)5ﬁtyric acid
5-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)pentanoic acid
6-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)hexanoic acid

| 3-{4-[2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)ethoxylphenyl}propionic acid
2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)-4-phenylbutyric acid
2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)pentanoic acid
{4-[2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)ethbxy]phenyl}acetic acid |
4-[2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)ethoxylbenzoic acid
3-(2-dimethyicarbamoylbenzo[b]thiophen-3-yloxymethyl)benzoic acid
4-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxymethyl)benzoic acid
[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-yloxy]acetic acid
4-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-yloxylbutyric acid
4-[2-(2,6-difluorophenylcarbamoyl)benzo[bjthiophen-3-yloxylbutyric acid

5-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-yloxy]pentanoic acid
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2005/ 054225 PCT/ EP2004/ 012075 Z.8 WD 2005/ 054225
wOeCHisER2284/ 012075 29 By way of exanple, the PoriE®MOMgG12075

conmpounds were prepared according to the procedures
descri bed above:
4- ( 2-di met hyl car banoyl benzgf)b] t hi ophen- 3-yl oxy) butyric
acid :

5-[2-(2 OBy SA bR N B R D8 B R e AR 1B hPaNdi e BBk
6- ( 2- di net hyl car banoyl benzo[ b] t hi ophen- 3-yl oxy) hexanoi
c acid

6-[2-(Kcloheikgintethylcaramyd yi jireimerofblihiphert Biioxyiipencds gtidxy) e
t hoxy] phenyl } propionic acid 2-(2-di
met hyl car banoyl benzo[ b] t hi ophen- 3-yl oxy) - 4- phenyl but yr

Rt T g G A S
ic acid

2-[2-((‘3/%%%@{&!%%%%{ a&ﬁ%@%a@pmoz)élb?t ri]ozp ew-é-%o%gf?-%gr_n%irYAx%/);(J}@peut)rqic acid
4-[ 2- (2-di net hyl car banoyl benzo[ b] t hi ophen- 3-yl oxy) et ho
xy] benzoi c acid

2-[2-(Be{ddirophényicarbaatoy)beanaib]thiobhenBgioxgl-$+roethoxy prpipjdnic acid

enzoi ¢ aci

d
_(4-{d e i iRl i eho\oro-
B e S e s U T Ry
plonlc[qﬂ h i oph e n-3-yloxy] acetic acid .
3-(4-{54(@-%4;%%ﬁ@?ggﬁéﬁﬂgér@é'nﬁ’é"ﬁ) %Hg Hb]tpn%?) %[n?g-ty c;x?/f)eqﬁgiy%bmaﬁyl)pro—
pionicgacld- (2, 6-di f | uor ophenyl car barmoyl ) benzo[ b] t hi ophen-3-y
| oxy) butyric acid
5-[2- (cycl ohexyl net hyl car banoyl ) benzo[ b] t hi ophen-3-yl o
2-[2-(c{ioPRRYANSth§lcafdmoyl)benzo[b]thiophen-3-yloxy]butyric acid

2-[2-(2,6-diﬂuorophenylcarbamoyI)benzo[b]thiophen-3-ylo>Fy]butyric acid
2-[2-(cyclohexy|methylcarbamoyl)benzo[b]thiophen-3—y|oxy]pentanoic acid
2-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen-3-yloxylpentanoic acid
4-{2—[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-yloxy]acetyl}benzoic acid
5-[2-(cyclohexylmethylcarbamoyI)benz'o[b]thiophen-3-yloxy]—4-oxopentanoic acid

(4-{2-[2-(cyc|ohexylmethylcarbamoyl)benzo[b]thiophenA-3-onxy]ethoxy}phenyl)acetic
acid

(4-{2-[2-(2,6-diﬂuorophenylcarbamoyl)benzo[b]thiophen-3-yloxy]ethoxy}phenyl)’acetic
acid
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5-12-(2, 6-di fl uorophenyl car banoyl ) benzo[ b] t hi ophen- 3-y
woOanoslosens anoi ¢ aci d PCT/EP2004/012075

6- [ 2- (cycl ohexyl net hyl car banoyl ) benzo[ b] t hi ophen-3-yl o

xy] hexanoi c aci d

6-[2-(2,6-dif|uorophenylcaP%anDyI)benzo[b]thiophen-3-y

| oxy] hexanoi ¢ aci d

2-12-(cycl.ohexyl net hyl car |) benzpl b]t hi ophen- 3-yl.
Ao hs kb BUs AR MbeR e iR hren 5 g eth kot 48

i f1 uorophenyl car banoyl ) benzo[ b] t hi ophen- 3-yl oxy] - 3- net

hoxypr opi oni ¢ aci d .

3-(4-{2-[2-(cycl ohexyl met hyl car banoyl ) benzo[ b] t hi ophen

- 3-yl oxy] et hoxy} phenyl ) pro- pionic acid

IB—{(BIJLOGRCAR RESULTS

i fl uorophenyl car banoyl ) benzol[ b] t hi ophen- 3-yl oxy] et hoxy

} phenyl ) pro- pionic acid

2-[2- (cycl ohexyl et hylsaiipasmydidiesp!l bl t hi ophen-3-yl o

xy] butyric acid

#doPding 16 thid frietiod deseribechintEmindrinoégyo 1992 Mobptath(13-pp. 167-

| oxy] butyric acid

2-[2- (cycl ohexyl met hyl car BE#oy!1 ) benzo[ b] t hi ophen-3-yl o

xy] pentanoic acid .

2-[2-(2,6-dif|uorpphenglgarbqnnyl)benzo[b]thhﬂ&hen-s-y

Thexsdmpeundsoaccaading to the invention were tested at 10™ M.

i B GLAE  fAa  o1 oven-2

5-[ 2- (cyclfohexyl net Ryl car banoyl ) benzo[ b] t hi ophen- 3-yl o
xy] - 4- oxopemradocts acid SEC INS1

(4-{2-[2-(

cycl ohexyld
-yl oxy] et hoxy} @henyl

)aceti c 3285%d

'hi ophen- 3

(4-{2-]2-
- 3-yl oxy] 4

Z,b-&ITIUO
2t hoxyl phe

vi)aceti
4 7

rophenyl anoyl )benzo[ B] t hi ophen
i"’airo}‘i’:ri d WD 2005/ (054225

PCT/ EP2004
4-12-(cycl
xymet hyl ] &
I nsulin s
descri bed
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1/ 012875 3
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Table B

Study of the activity on isolated rat islets

Effect of the chemical compounds on insulin secretion as a function of the glu-
cose concentration, in vitro, in isolated islets of Langerhans in static incubation
(Table C): .

The islets of Langerhans obtained by digestion of exocrine pancreatic tissue
with collagenase, and then purified on Ficoll gradient, are incubated for 90 minutes in

the presence of two concentrations of glucose, (2.8 mM or 8 mM), in the presence or
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249% Table B Study of the activity on isolated rat
wogbwstis45 Ef fect of the chem cal conpounds onPCmAEBRIOW012075

secretion as a function of the glu- cose

concentration, in vitro, ip,isolated islets of

Langerhans in static incubation (Table C): The islets
absen&d olf@ﬁ@%eaﬂéano&ir@m hmed|reeﬁﬁ 's%@ré’cfone?é%éd)‘/%d by RIA in the

pancreatic tissue agenase, and then purified
incubationFnedim.gr adi ent , are i ncubated for 90 m nutes |n

TR, RSP RES oy I BRECELBORES 18 b8 Reul s Boretion
is estnnﬁ&f@dﬁ%@%b%ﬁ@?ﬁe sﬁr%ul%i%ﬂrfaéto@f the chemi cal

mpound. The I'nsulin secretion is assayed by RIA in
5 At h@mplould witmateseitieusacratien pbirsuinaf this faﬁf@rv&@r@ai@r than or

|ate insulin secretion is,
equal @hﬁ%%ﬁgw@%ﬁ% ép‘%"aéé’%e stinmulation factor*. 5 A
und stinmul at egGthgrameneto®n of insulin if this
*Ngn‘%@mq%'@??&lt@'rhamré—‘lgqua‘r to 130%for a given
dose of glucose. *NB: Stihulation factor (G +
whiepgluct) * 100 G where: o G = secretion of i nsuli n
(prol/mn. islet) in the presence of glucose alone

oo GPF raseetion @felaﬁ@lm gnelfmina dsiet) in tfrﬁrawe)senﬁe of 9!%0556 ‘Blone
10 Iagdé% rcﬁ teg%% rgioeﬁmgﬁg?él@gﬁ?poum&p?%%I"?{hé)écr e Q%ﬁhe

st i nul addnoee cbacérntratidnr afdyla¢odecared Bf thiulest cherBical Gomplound
Product + G8 nM .10" M 90% 189%

Insulin secretion stimulation factor
Product Dose Product + G 2.8 mM Product + G 8 mM
o A0°M [ 0% | 189% |
10° M 93% 186%

Table C: fnsulin secretion stimulation factor.

The ‘compounds according to the invention are thus insulin-secretory in

15  response to glucose. They thus make it possible to avoid the risk of hypoglycaemia;

this is in contrast with common hypoglycaemiant compounds, the hypoglycaemiant
effect of which is independent of the concentration of glucose in the body.



O T 1-8--6--%86% Table
wQ2005nsu256 N secretion stinulation factor. The eomE®vd®812075
- according to the invention are thus insulin-secretory

in 15 response to glucose,, They thus make it possible

to avoid the risk of hypog:??ycaem' a, thisisin

contrast with conmon hypogl ycaem ant conpounds, the

hypogl ycaem ant effect @fapgch is i ndependent of the

concentration of glucose in the body. WO 2005/ 054225

PCT/ EP2004/ 012075 33 CLAIMS 1. Conpounds of the

eneral for Rl RR R4 X0 R3 (1)
1. Q”FPQMﬂC{?I"P%@?&ga' f‘?{mqﬂ@hosen from -Al k- COOH,
-Alk-C(=0-(O.,,-Ar, 10 mk P -(OmHet, -Ak-C
(=0 -(0 )mAl k -AI kesC( = @) m gycl oal kyl
-Alk-C(=ONRR , -Ak-(0O y | k- O Al k,
- Al k- O Al k- Ar, -Alk % isochosenfrom OH,
-QAl k, -NR7R8, - 1-1 et and -0-cycloal kyl; 20 R7
is chosen fromH and - Al k; RR8 is chosen from

, )
5 in which:
X=0orS;
R1 is chosen from:
-Alk-COOH,
-Alk-C(=0)-(O)m-Ar,
10 -Alk-C(=0)-(O)m-Het,
-Alk-C(=0)-(O)m-AlK,
-Alk-C(=0)~(O)m-cycloalkyl,
-Alk-C(=O)NRR’,
~Alk-(O)m-Ar,
15 -Alk-O-Alk,
-Alk-O-Alk-Ar,
-Alk-O-Het;

R2 is chosen from -OH, -OAlk, -NR7R8, -OAr, -OHet and -O-cycloalkyl;

20 R7 is chosen from H and -Alk;

| R8 is chosen from

-H: '

-AlK’ or -cycloalkyl, &

in which AlK' or cycloalkyl is optionally substituted by one or more groups cho-
25  sen from -OAlk, -CN, -OHet, -OH, -C(=0)-(0)mAlK, -C(=0)-(O)mAr, -C(=0)~(O)mHet, -
C(=0)-(O)m-cycloalkyl, -COOH and -NOx;

-Ar’ or Het,
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-H, -Alk' or -cycloalkyl, in which Ak or cycl oal kyl

is optionally substituted by one or nore groups cho-
wasosasdRsom - OAl k, -CN, -OHet, -OH, -C(=0) - ( OpaRiER2004/012075

-4=0-(OmAr, -C(=0-(0Qntet, - '

C(=0-(O mcycl oal kyl, - and -NO2; -Ar' or Het'

WD 2005/ 054225 PCT/ EP2004/ 012075 34 in which Ar' or

||Jfﬁ{l)1éceﬂn ?Jgfﬂé’tn lé%l%ﬂi%bb%ﬁ%&i&ﬂ@ﬂ@ &rmHWr%p%%en from

Hal, -OAIN, -@My -Alk GRS, -OAllAfy -OH,GODH-OARRCE 3; H!ElkAr COOH -NRR’, -Het,

C(=O- )OO PV KA =G TeHEt: o R~y B daliyhand NOz

otr‘we‘éﬁ rR8"4‘c§gH1 ttggttﬂbf' WRHSHe 3iPoRdrPattth 46 vﬂh@/ tl?é;ﬁare attached,

attac rogenous heterocycle of 5t

a nitrogenoss hégrocytle B65dmdORGomehi ch may be i dent| caI or
di fferent, are chosen indepen- dently fromH, -Hal,
-OH, -Alk, -QAlk, -CN, -CF3, -NRR and -NO2; in which,

R3) RJDeRgeihd“HG Wcﬁme?bB&deﬁ@ceﬂaﬁfdlﬁérémeaf& lchowé ¢idepen-

be identi cal erent, is thlonally and

may
dentlyﬁlf;)di@bbhHaHe@H , yAlu BRIk, HENd -Gl oNRRS angoNOzjr oups
c n.from OAI KAr, -OH, -CN, -QAr,
BRIC, i efﬁmsa“%ﬁﬁ (O mAl k, -Het and - NC2;
e%%ﬁfbf%etmﬁ] Mchgmecygb@mermﬁal tdlr?dtfﬁe@%ﬂﬁ i34 oﬂtutgrhaltyeamd indepen-
0 I Oha an I naepen- en Su tl t
denﬂywbn{;méeogbmp@ czma@r@qgn%usmchpﬁen ropita éﬁ\& R}f\r %r)-‘ﬁkAf -OH,

-oN- Ol %G, RE BB oy ef“éfkcaéw e,
ealNaQ?of thg(ﬁz Ireri’l]E‘.harﬂd)'l_l b3 ?)amlﬁdalkor dlgfarmhtR‘is aptondilysand indepen-
ndependen romH an 2;
dently 20 baRtGH B OPRrITErIOsBREgseRE0Bb Hah 0ATk SAIK “AF-OAllA,
-OH, tq}grgggesc A@Eﬂf MeGSOH, cay og)) cgym GRR! aRIKECE&ADJ-6O) Alk -NRR’

exception e conpounds for

-Het, -NClz), ﬂO)i-AG%dJ*&(@LAlkDptl onal |y substituted by - N@
R@“é Fi—|3<5$ Cﬁmn lndependentl;%om an(g_'AlkRg R6 = H R4,
m=0or1;

n=0,1o0r2;

and also the stereoisomers thereof, and the racemates and pharmaceutically
acceptable salts thereof,
with the exception of the compounds for which :
1) R1 = CHo-phenyl, optionally substituted by -NO2 or -OMe,
'R2 = -OMe, -OEt or -OH, R3, R6 = H, R4, R5 = H or -OMe, -
X=0orS, or |

2) R1 = -CH,-C(=0)Me, R3, R4, R5, R6 =H, X =0 and R2 = -OEtor X =
S and R2 = -OMe;

3) R1 = -CH»-CO.Et, R2 = -OFt, R3, R4, R6 = H, X = O and R5 = -NH, or
-NO»; or R1 = -CH,-CO,Me, R3, R4, R5, R6 = H, R2 = -OMe and X = O or S, or
R2=-OHand X=8; or ‘
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X=0o0r S or 2) RL =-CHR-C(=0)Me, R3, R4, R5, R6 =

H X=0and R2 = -CE&t or X= S and R2 = -Owe; 30 3)
wekoos/osR- COREt, R2 = -OEt, R3, R4, R6 = H, XpeT@P20vd/012075
RS = -NH2 or -NO2; or RL = -CH2-CO2Me, R3, R4, R5, R6

= H R2=-0Ow and X = 0 osS, or R2=-0OH andX=S; or

WD 2005/ 054225 PCT/ EP2004/ 012075 35 R1 = - CH2CO2H,

R3, RR1BSCHEGHIRERZ bl R6E P, R2S OH Rl )= S;
-CH2-phenyl, R2 = -NH2, X =0, Sand RS = -Owe, or X =
0 and R5 = phenyl. 5 2. Conpounds of the general

4ot S aSHRiA g e 20, SR oo 5 0 ang

I’s ‘€hos
R5F ph€ap0) - (O mAr, -Al k-C (=0)-(0O ) m Het,
-ALk-C(=0)-(OmA Kk, -Ak-C(=0-(O0)mcyclo a |l kyl
-Alk-C(=ONRR', 15 -Alk-(OmAr, -Ak-0OAlKk,

- 7 5 5 - , l.ch
2. Ciipchliorthe gerkla bl ) sttordo SoiaRT 1 eyt
RieatOftandX HS,-aed , -OH, -A k, -QAlk, -CN, -CF3,
sNRR. and _-NO2; in which, in the definitions of
R ISgosen fionys  t he Al k, which may be identical or
-Aiiéeopnt, is optionally and indepen- dently -
substituted by one or nore groups chosen from -Hal,
-AlRAC(EO)-(@)m-AIQAI KAr, -OH, -CN,-QAr, -CF3, -000H,

-AI'N—FiEe(F-fO)'-(S);Q)Iét(,O) mAl k, -Het and - NO2;

-Alk-C(=0)-(0)q-Alk,

-Alk-C(=0)-(0)n-cycloalkyl,

-Alk-C(=O)NRR,

-Alk-(O)m-Ar,

-Alk-O-Alk,

-Alk-O-Alk-Ar,

-Alk-O-Het,

R3, R4, R5 and R6, which may be identical or different, are chosen indepen-
dently from H, -Hal, -OH, -Alk, -OAlk, -CN, -CF3, -NRR’ and -NOy;

in which, in the definitions of R1-R8:

each of thé. Alk, which may be identical or different, is optionally and indepen-
dently substituted by one or more groups chosen from -Hal, -OAIk, -Ar, -OAIKAr, -OH,
-CN,-OAr, -CF3, -COOH, -NRR’, -C(=0)-(0)rnAlk, -Het and -NO; '

in which each of the Ar, which may be identical or different, is optionally and
independently substituted by one or more groups chosen from -Hal, -OAlk, -Alk, -Ar,
-OAIKAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH, -C(=0)-(O)nAlk, -Alk-C(=0)-(0)nAlk,
-NRR’, -Het, -NO,, -S(0)n-Ar and -S(0),Alk;

R and R’ are chosen independently from H-and Alk;

m=0or1;

n=0,1o0r2;

and also the stereocisomers thereof, and the racemates and pharmaceutically

acceptable salts thereof.
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?5 in which each of the Ar, which may be identical or
different, is optionally and i ndependently
weubstosiased by one or nore groups chosen fronPeHAIP2004/012075
-QAlk, -Alk, -Ar, -QAkAr, -OH -CN -QAr, -CF3,
-Al kAr, -COOH, -C(=0-(0O k, -Alk-C(=0-(0O nmAl k,
-NRR , -Het, -NO&2, -S(On- and -S(O,A k; Rand R
are chosen i ndependently fromH and Alk; M m=0 or 1;
n =20, 1or 2; and also the stereoi soners thereof, and
3. tCempasetmotihegangsaldomuleull) acddrgingdo Cdainail in whichs
% WO 2005/ 054225 PCT/ EP2004/ 012075 36 3.
%8{1 ds of the general formula (lI) according to

m@lénogenlffbmhl ch: X=CorS; Rl is chosen from 5
-COOH, -Alk-C(=0)-(O m Ar,
-AN-GO@&O) (O,,,-Het, -Ak-C(=0-(0O m AlK,

3 mcycl oal kyl, 10 -Al k-C(=O NRR ,

A%é(%@)ﬂr‘@ -Alk-O Ak, -AKk-OAlk-Ar,

AM@(:@)—ED),“ -Hé6 R2 = -NR7R8 in which R7 is chosen from
R8 is chosen from-A k' or -cycloal kyl, 20

-Alk- %Qh(@)rrk"“kor cycloal kyl is optionally substituted

R SHiRypPs cho- sen from-OAlk, -CN, -OHet,
A PO BN (20 (O v, - (=0 - (O et

-AIRCGBONBIRTycl oal kyl, - COOH and - NO2;

-Alk-(O)m-Ar,

-Alk-O-Alk,

-Alk-O-Alk-Ar,

-Alk-O-Het;

R2 = -NR7RS8 in which
R7 is chosen from H and -Alk;
R8 is chosen from
-Alk’ or -cycloalkyl,
“in which AIK’ or cycloalkyl is optionally substituted by one or more groups cho-
sen from -OAlk, -CN, -OHet, -OH, -C(=0)-(O)nAlk, -C(=0)-(O)mAr, -C(=0)-(O)mHet,
-C(=0)-(O)meycloalkyl, -COOH and -NOy;

-Ar’ or Het’;

in which Ar’ or Het' is optionally substituted by one or more groups chosen from
Hal, -OAlk, -OH, -Alk, -Ar, -OAIKAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH -NRR’, -Het,
-C(=0)~(O)nAlK, -C(=0)-(O)mAr, -C(=0)~(O)mHet, -C(=0)-(O)mcycloalkyl and NO;

R3, R4, R5 and R6, which may be identical or different, are chosen indepen-
dently from H, -Hal, -OH, -Alk, -OAlk, -CN, -CF3, -NRR' and -NO;

in which each of the Alk, which may be identical or different, is optionally and
independently substituted by one or more groups chosen from -Hal, -OAlk, -Ar,

~ -OAIKAr, -OH, -CN,-OAr, -CF3, -COOH, -NRR’, -C(=0)-(0)nAlk, -Het and -NO»;



5

-Ar' or Het'; 25 in which Ar' or Het' is optionally
substituted by one or nore groups chosen from Hal,

woIsks4220H, - Al k, -Ar, -0OA kAr, -CH, -CN, - QAr PCT/EP3104/012075

-AlkAr, -COOH -NRR, -Het, -C(=0-(0O mAl Kk,
-A=0 -(QmAr, -C(=0-(0 net, -(=0 - (0 ntycloal kyl
and NO2; R3, R4, R5 and R6, which nay be identical or

iA Of"erm gé[?h ergfg\echps\ﬁﬁ.chwggg% ﬁ%t.esnbmlfférem Hs g Wﬁ)ﬂ@hally and

mdep@mﬂntkyfswisﬁtuéedk bywariecar maye kgeompmnhcbm from efilal; eDAs, -Alk, -Ar,

onh B AP Gh e, RRETIEL BT AR R B0

-NRR; %t I¢U2, %)n-AEEﬁd s k- NRR , - C(=0) - (O mAl Kk,

10

15

20

25

30

WO 2005/ 084235 PCT/ EP2004/ 012075 37 in
RmndrR @ce ihesen meﬂendently, fromulyl and Atkent i cal or

"E é?) qnt is optionally and independently
tUt ed by one or nore groups chosen from -Hal,

n N, KorAl k, -Ar, -OAKAr, -OH, -CN, -OAr, t CF3,
_A KAr, -000H, -C(=0)-(OmAlk, -Alk-C(=0-(0 ml k,
X RHROr SiHet, -NO2, -S(On-Ar and -S(OnAlk; 5 R and R

gt&%ﬁ dependent ly fromH and Al k; m=Oor1l; n=0,
@{% rﬂ Rl is chosen from 10 - Al k- COON,

-)AA{-@OZDHQ) (E))mAr -Alk-C(=0 -(OmHet, -Ak-C (=0
- ., -Alk-C(=0-(Q | oal kyl, 15
-Aﬂﬂfé?@%ﬂw -Alkcgc))%},(Ar?m?yAlck??}Alyk,

-Aﬁ“‘) &%AHet -Al k-O-Het; 20 and also the

ster rs thereof, and the racenmates and
-AHGC(‘FE@)}(@).-.CAIN y accept abl e salts thereof,

-Alk-C(=0)-(O)m-cycloalkyl,

-Alk-C(=O)NRR’, '

-Alk-(O)m-Ar,

-Alk-O-Alk,

Alk-O-Alk-Ar,

-Alk-O-Het;

and also the stereoisomers thereof, and the racemates and pharmaceutically

acceptable salts thereof,

4.
‘which R3, R4, R5, R6 = H.

Cofhpounds of the formula (1) according to any one of the preceding claims, in

5. Compounds of the formula (I) according to any one of the preceding claims, in
which X = S. '
6. Compounds of the formula (1) according to any one of the preceding claims, in

which R2 = -OAIk.

7.

Compounds of the formula (l) according to any one of the preceding claims, in

which m = 0.
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4. Conmpounds of the fornula (1) according to any one
of the preceding clains, in which R3, R4, R5, R6 = H.
wa3soGosmapounds of the formula (1) accordi ng POTARYN04/012075
one of the preceding clains, in which X =S. 6.
Conpounds of the forrrul a (?é according to any one of
t he precedi ng clains, which R2 = -QAl k. 7.
Compounds of the f'orrrul a (1) according to any one of
the preceding clainms, in which m=0. WD 2005/ 054225
8. Fﬁamﬁmlmdmmmﬁnu[m(macmdmgdnctmywne bétifeopradeding glaims, in
(o40) to any one of the preceding clains, in
which B2 1R3! ¢ NR7R8, in which 5 R7 = Hor Ak and R8 =
mWh‘R:h optionally substituted by -C(=0 -QAl k, -Het"'
-Ar' optionally substitu- ted by -Hal, -C( O)OAIk or
RAFIH of Ayawd k. 9. Conpounds of the formula (1)

ﬁggﬁ% ﬁ)tl%ﬂa%u%{fefd %C%@%?ﬂll@ -ﬁé&?"-ﬁ‘?” oﬂ)tﬂ)naw substitu-

ted by - el ~ g OAR) ar-BKk-C(= Aﬂ%( =0 - (O mAlK,
=ONRR, -CH2-(O - CH2- O Al k,
CHZOAIk Ar or -CHz2- OHet "in which Ar is optionally

9. %éb&ﬁﬁ&regf fﬂ}éﬁﬂﬁyg(lfg %r@h&ﬁ[}%@kﬂﬁeﬂ gegg?ﬁéghmg claims, in

which:- Al k-C(=0) - (O QAL k, -S(On-Ar, -S(On-Ak, -0OCF3,

RO oot ol il réh”@o"” Khet 2-9958%&3%# -CHy-C(=0)
(O)m-Aﬁ&ﬁg%(éb)é)ﬁéR &cH g@%‘n A4 (g-l -AWE@Q @AmfAr or -CHz-O-Het

in whigpt i onal | y substituted by one or m)re groups chosen

A]:rg% gw@}—la %ﬂj@%‘s&ﬁutéﬁhy QgeA_gf W@?@é})ﬁp@r chpepn frgm Hal, -OAlk, -Ar,
-AlK, oSlxl@lA\' Ab'c*o {OGEAK, -ARCREG)-(GFhAIKD w@)gmrﬂEQemﬂvAlm 20-CF3,
-CN and -OH

inwhichm=0or1,n=2.

10. Compounds of the formula () according to any one of the preceding Claims 1

to 8, in which R1 = -CH2-C(=0)-Ar, ~CH,-C(=0)-Alk or ~(CHa)m'~(O)m-Ar, in which

Ar is optionally substituted by one or more groups chosen from Hal, -OAIk, -Ar,
-Alk, -O-Alk-Ar, -C(=0)~(0O)m-Alk, -Alk-C(=0)-(O)mAlk, ~S(O)s-Ar, -S(O)s-Alk, -O-CFs3,

"-CN and -OH,

inwhichm=0or1,m=10r2,n=2.
11.  Compounds of the formula (1) according to Claim 10, in whichm’ =2 ifm = 1.

12. Compounds of the formula (1) according to any one of the preceding clairﬁs, in

which Ar = phenyl.

13. Compounds of the formula (l) according to any one of the preceding claims, in
which R1 = -CHz-C(=0) Alk.
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25 11. Conmpounds of the fornmula (1) according to Claim

10, in which M =2 if m= 1. 12. Conpounds of the
woanisuwse261) accordi ng to any one of the preced#CngP2004/012075

claims, in which Ar = phenyl. 30 13. Conpounds of the

for mul a (1) according toCHer,)é one of the preceding
clainms, in which RI = C(=0 ‘Al k. WD 2005/054225
PCT/ EP2004/ 012075 39 14. Conpounds of the formula (1)
according to Caim113, in which Alk = -Cwe3. 15.

14. CGoompatdds of thetformalan{l) acddrilingdod®ldinmd 3t in whichohik =0fCMes.
Clains 1 to 12, in which 5 R = -CH2-C(=0O) -phenyl or
- CH2- phenyl, in which phenyl is optionally substituted

15. b&om@ﬁ@n@% offHeSfolimalP ) BE&SE M toURy drﬁéofc%h{s f86112, in which
Conpounds_accor di ng to any one of

R1 = ﬁl—&@ﬁ(ﬁbpbewlrﬁr Cd-ﬂm@l@enw,rlamyhlcbtnmnyl is optlonally substituted by

one o bR ARBHSA ey SRR BRABREL L

et hoxy) benzo [b]th io phen e-2-ca rboxyl ate; ethyl
3-[2-(2-net hoxyph enyl)-2-oxoet hoxy] benzo[b]th io p
16. f@(pm@ogn@%apwgmgatpeany e of the precedlng claims, chosen from:

ety B - oo B R el e ="
ethyl 3- (mbm ;ﬁhamniéibﬂW)bEBzo[@ﬂthwphene-Z-carboxylatc_a

ethyl Cﬂ;éi?y ”Hx?}p gngll)%?yq)xoe ox;h@é’ﬁ%@ ?%8[1%&5‘-8&%89}% e ca
ethyl ﬁgi-glghépglw - Qm@amaxy%%mmmmzs&a%w@@;ene 2-
ethyl 3(Z- axq-z-pmlweﬂmwzp{mtmmmnmzmmmm th

yl
etyl RS RRiAts | Vb eyphatrs SoetzalkthioRy s 2reaspervite
ethyl 3- ﬂoéi!ﬁﬂl@orgpﬁéﬁ)hPﬁyd@eﬁ'\oxﬁéé]ﬂo[b]thlophene-2-carbox late;

| - 2-0oxo0- 2- phen ethoxygbenzo ene- 2-c
ethyl %P%@xmeélcecypbehylb 2-oxoethoxy benzo[b]thiophene-2-carboxylate;

ethyl 31§@[r3él t&%nél%gﬁﬁ—??@?@éﬁ%xﬁp%@%’oﬁéﬂ?@%bgﬁg-zﬁl:glloogylate

ethyl 3-{1Eh1l@my1-’& - ORPP- Zpﬂmy;éth@ksz)@éhid[b]thi@pnehérzeca?rmwa@e(yI

et hyl ht h "al en- 2-yl - 2- oxoet

n
ethyl Ry PRI BRI OAL S Reo IRerzP I ORNaNe-2-carboxyiate;

e 5 S5f e OIS PRSIy o

ethyl ﬁ(%ﬂammhb@nwypzwa@efﬂo;@ bmim[mtﬁlo&metdmbwylate
b{:ﬂthlo hene- 2- car :?ﬁ 25 | ate; eth¥
ethyl 3'rf8x(>2 I QfPt med WMB gzgg@thozgy]benzo[ th|ophene-2 car-

boxylate;

ethyl 3-[2-(2-benzyloxy-5-flUorophenyl)-2-oxoethoxy]benzo[b]thiophene—2-carboxy—
late;

ethyl 3-hydroxybenzo[b]thiophene-2-carboxylate;

ethyl 3-[2-(4-fluorophenoxy)ethoxy]benzo[b]thiophene-2-carboxylate;

ethyl 3-phenethyloxybenzo[b]thiophene-z-carboxyléte;

ethyl 3-(2-phenoxyethoxy)benzo[b]thiophene-2-carboxylate;

ethyl 3-[2-(4-cyanophenoxy)ethoxylbenzo[b]thiophene-2-carboxylate;

ethyl 3-{2-[4- (2-methoxycarbonylethyl)phenoxy]ethoxy}benzo[b]th|ophene-2-car-
boxylate;

ethyl 3-[2-(naphthalen-1 -yloxy)ethoxy]beﬁzo[b]thiophene—2-carboxylate;
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et hyl 3-[2-(4-fl uorophenoxy) et hoxy]
benzo[ b] t hi ophene- 2- car boxyl ate; et hyl
wa-2pis@iehy| oxybenzo [b]th i ophene-2-carboxyl arer/Eetdoyio12075
3- (2- phenoxyet hoxy) benzo[ b] t h i ophene- 2- car boxyl at e;
30 40
et hyl 3-[ 2- (4 cyanophenoxy) et hoxy] benzo[ b] t hi ophene- 2-c¢

ethyl @-[23 Meth pﬂéih)bb(y)ethoxy benzogb]thlophene-2 -carboxy
(2- met hoxycar bon enoxy ethoxy?benzo[b

ethyl Cj-[zih &ﬂ@ﬁ&ybpQ@}oxybﬁihmelbenzaibfﬁlwppBepe%mblww@twn |

B e LN

ethyl 33(2—ﬁycgr2>x§nﬁ DHGNWWQ@EQ@@[&]WB?%M-Q%@BBWQ@ carb
at e

h
ethyl %f%ﬁaﬁwwﬁ%yaeﬂ%ﬂ[&thIﬁph@mﬁr@r@rbowat@@xy| at e;

b]th
ety E{Sbleniishzy KL 2 SBrEARZn oL 1Y
ethyl 3(3-2ydnobeoxyloly jienzoihithiaghene) DearmiXy]dtej ophene- 2- car b

| at e; 5 et

ethyl ?g(%WWVWMMPB@m%W’SEMWEC ar boxyl at e;
ethyl ﬁ{)ﬂ”%énfel{e%u%ﬁ ﬂfl%ﬁ@%%gﬂ”&gﬁﬁ@ﬁﬁﬁﬁﬁ’%%@ﬁ@ - RBaboxyate;

at e;

ethyl %%MMMWWWGNYWMWWW%WWXWMy|

ethyl mﬂu F‘c?rgg }ﬂé%@)l Bﬁ?ﬁ# qurrl]ee chacrgoxﬂay Late;
ethyl doﬁémh@mbh@ﬁ IPhthbRy (02X e Béylatdd

ox car onyI enz ony)benzo[b]thlophene 2
ethyl 3- @aﬁclﬂuggpm t@ylbe@tzwpp(y)benzo[b thlophene-2-carboxylate

oSS SRR b &

ethyl 3-@igHirEt-2- 0@ I:J@érﬁ?zo[b]ﬁxb;yhen%-(z‘batrbd)i)}law onet hyl
benzyl oxygbenzo[ b] t hi ophene- 2- car boxyl at e et hyl
ethyl 33(36ms§m paayloxy)bgpz wcpbﬁzefzﬂsanboxylate

ethyl 3 RRE AR BinPRNED & carhoxyiate;

ethyl 3L(dpﬂ5\©nﬁ7b7érﬂgrd&9)bér&bﬁb]thl@éﬁéﬁe-2 carboxylate;
Shox benzg/ér?zé)fgbenzo [ b] thi oghene 2- car boxyl at e;

ethyl 3e(l4wptl'g/ lzqszoxy) Jthiophene-2-carboxylate;

fbi)‘?\!e t4h car boxyl ate; et hyl
ethyl 3%@%&%@%%@@%0 y E%niz]g?'%? ﬂﬁ)‘%hene 2- car boxyl at e;
ethyl 3e(QtBLUifmo(dbenzyloxy)benzo[b]thlophene-2-carboxylate

et hyl benzy] oxy) benzo[ b th|o hene- 2 carb
and algg flj SRS ’g)é o]ﬁajit he JpeRmates. any w%s@y'inapeutlca"y accep-

2 3-d
table SE'P?uorogenzyl oxy) benzo[ b] t hi ophene- 2- car boxyl ate; and
al so the stereoisoneric forns, and the racemates and

I t abl th
17. rocensasC or rllé: %rea/araf 8r? %f a c%mpeousn%J oF the f%rmu‘a (1) according to any
one of the preceding claims, comprising the step consisting in using:

a compound of the formula (IV)
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25 17. Process for the preparation of a conmpound of

the fornmula (1) according to any one of the preceding
woheisms4228 onpri si ng the step consisting i n usi RQT/ER2004/012075

conmpound of the forrmula (1V) WO 2005/ 054225 ,

PCT/ EP2004/ 012075 41 R6 Oy RS R2 R4 X OR3 (IV)

wth a halo derivative of the fornmula (V): Hal-RlL (V)

in which RI-R6 are defingg asqgp any one of the .

preceding clainms, wth an equifnolar 5 anount, in a

pol ar sol vent, at P LHN\E rom-20 to 200C.

18. Process for the pr¢ e conpounds of

the formula (1) accord , for which the

conpound of the fof

com pound of the fornul gq : R O RS OR R4 XHR3

10 (I'l> in which R3-R6 and X are as defined in any

one of Claims | to 16, afd)R represents a hydrogen

atom or an al k%ﬂa radi cal, to a 2-hal oet hanone

with a fiala Jerivativestt thedomadaVh (111): R2 Hal O (111) 15
in which Hal represents_ g hal@gen atomand R2 is as
defined in any one of al s to 16, in a polar
in whictoR1eR6 ,aratdedfined gseinadny enaedf theopnec2dinigoclaivdss, with an equimolar

f ol b liza- :
amount?{n a(\) \;glgl%r s%lv%)(\%, elltzaatemperature of from -20 to 200°C.

18.  Process for the preparation of the compounds of the formula () according to
Claim 17, for which the compound of the formula (V) is obtained by adding a com-

pound of the formula (l1):
R6 O
R5 OR

R4 XH
R3

(i)

in which R3-R6 and X are as defined in any one of Claims 1 to 16, and R represents
a hydrogen atom or an alkyl radical, to a 2-haloethanone derivative of the formula

a):

R2
Hal/\n/
o)

D)
in which Hal represents a halogen atom and R2 is as defined in any one of Claims 1

to 16, in a polar solvent, at a temperature of from -20 to 200°C, followed by cycliza-

tion in a polar solvent, at a temperature of from -20 to 200°C.
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tion in a polar solvent, at a tenperature of from-20
to 200C. WD 2005/ 054225 PCT/ EP2004/ 012075 42 19.
woenesase2for the preparation of the conpounds 8ETHER2004/012075

formula (1) according to Caim17 or 18, for which
the said polar solvent is c¢fosen from ethanol,
nmet hanol, water, DVMF, NMP, DMSO and i PrOH 5 20.

19. Hhamesefut thsabrepamm bfmc@mpspnndsrm@th@%ﬁﬁuma élécordmg to
of_the farnu R4 X O R3

Claimyhi ep:18xiesow *Ch fﬁf $ajd dqﬁ?é%re‘ipl‘(@f&riﬁ chp@en/irqunog nol, methanol,

| k-C(=0) - (O m Het, _AIk-C

Wafef("%’ Wﬁmk@g}ﬁ OB (=70)- (0 )Ymecycl oal kyl . 15

-Al k- C(=O NRR', -Alk (O)mAr -Al k- O Al k, -AI

O Al k- Ar chosen fr

20, KRR e S b aoh i St s s

chosen fromH and -Alk; R is sen from -H;, 25

-Al k' or -cycloalkyl R5i n_whi ¢ k' or cycloal kyl is

optionally substituted n re groups cho-

R4 0

R3

in which:
X=0o0rS;
R1 is chosen from:
-Alk-COOH,
-Alk-C(=0)-(0)m-Ar,
-Alk-C(=0)-(O)m-Het,
-Alk-C(=0)~(O)m-Alk,
-Alk-C(=0)~(O)m-cycloalkyl,
-Alk-C(=O)NRR’,
-Alk-(O)-Ar,
-Alk-O-Alk,
-Alk-O-Alk-Ar,
-Alk-O-Het;

R2 is chosen from -OH, -OAlk, -NR7R8, -OAr, -OHet and -O-cycloalkyl;

R7 is chosen from H and -Alk;

R8 is chosen from

-H:

-AlK’ or -cycloalkyl,

in ' which Alk’ or cycloalkyl is optionally substituted by one or more groups cho-
sen from -OAlk, -CN, -OHet, -OH, -C(=O)-(O)mAlk, -C(=0)-(O)nmAr, -C(=0)-(O)Het,
-C(=0)-(O)m-cycloalkyl, -COOH and -NOy;
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sen from-QA k, -CN, -0let, -OH, -C(=0O-(0O nAl k,
-(=0 -(QmAr, -C(=0)- (0 ntet,
wogios@p4220) m cycl oal kyl , -000H and - NO2; WO 20861@PB2@2612075
PCT/ EP2004/ 012075 43 -Ar' or Het', in which Ar' or
Het' is optionally substityged by one or nore groups
chosen from Hal, -QAk, -OH -Ak, -Ar, -QA kAr, -OH,
-CN,-QAr, -CF3, -AlkAr, -COOH -NRR, -Het, 5

(OmMl k, -C(=0)-(OQnmr, - =0 - (O nHet ,
'AC(OfdJ}et(O)mcycl oal kyl and NO2; or R7 and R8 form

i %%I'EN MHdY 1o tmﬁaﬁlggﬁﬁs@hfga @ZP ocfrh‘g&{beérfgf S gfigsen from

a ni't r'ogeno eroc
Hal, -GRSIK ROH, Fak v, RBAIMM-@HI@N BOAT,dOR;| QQkAﬁr-COOH NRR’ -Het,

O S B 88 B L B8 Mot o ez
dﬁ@tﬁe HE il 4BBSBE WA {8 nitFéeh Slarh 16 ytith Y &R attached,

a nitrogedepehetedecyde of Sibs i Dtalivmd; by one or nore groups
chosen from-Hal, -OQAlk, -Ar, -OQAlkAr, -OH, -CN, -QAr,
-CF3, -000H, -NRR, -C(=0)-(OnmAl k, -Het and -N02; 15

q#u oR5tAHy A, vWﬂbﬁ Wné@beqaehﬁ’ﬁltdr%ﬁe%ntdéfé %hSQén indepen-
tional | i;h I ndepen- dentl Kl substituted by one

dently Grombk ek oQls -AlkoSOAIK 1ot -Cd, -NRBARd NOE. —Ar

A CF3, -Al kAr, - COON,
in @ﬂfﬂfg‘; in Gﬁﬁﬂ't'm)ﬁ %‘C@ B (Ol k. -NRR - Het,
eabibf th&(k nwﬁrchaﬁﬁ')_ll B @e'hﬁbél o&m’éﬁelﬂr |sa{)9tl@|mg/e£hd indepen-

i ndependently fromH and Al nmFOor . 1,
dently gubsmute&l tsy)onﬁ@rgn@eafpgmh@semﬁ@erbeala@AHmeAr _OAIKA, -OH,

-CN -q:‘ﬂ’ef &@glméﬁm@“@ww’kt %ﬁ%f&@%@%sgggr di ng

ehoh @fathmﬁlr? which Whayg beXdanwbderRﬁffemm %Sop‘t&fnatl?Cbnd mdepen-
to any one of Clainms 2 to of

dently SRIREDYS PG E MOTEIAIPHOE PRoSSDDOD S a5 oA, ~Alk, -Ar, [OAKAL
-OH, -BNIIERAOH DLANAY, BN, T=0)-(0)mAlk, -Alk-C(=0)-(O)mAlk, -NRR’,
-Het, -NO, -S(0)s-Ar and -S(O).Alk;
Rand R’ are chosen independently from H and Alk;
m=0or1;
n=0,1or2;

and also the stereoisomers thereof, and the racemates and pharmaceutically

acceptable salts thereof.

21. Pharmaceutical compositions according to Claim 17, in which X and R1-R6

are as defined according to any one of Claims 2 to 16.

22.  Use of the compounds of the formula (1):
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RS RR R4 XO R3 (I) inwhich: X=0CorS; Rl is chosen
from 5 -Ak-COON, -Alk-C(=0-(OmAr,
WOANSHSIRD) - (O mHet, -Ak-C(=0-(0 mAIlKk, PCT/EP2004/012075
-Alk-C(=0) - (O mcycl oal kyl, 10 -Alk-C(=0O NRR',
-Alk-(OmAr, -AKk-OAIK, 44-A k-O Al k-Ar,

-Alk-O-Het; 15 R2 is chosen from-0OH, -QAlk, -NR7RS,

-QAr, -OHet and -0-cycl oal”gyl! ; is chosen fromH
and -Al k; R8 is chosefsfrg 'Bg‘%za-Al k' or

CVC | kyl is optionally
ps gho- sen from - QAl k,

-cycl oal kyl, in which Al
substituted by one or ?
-CN, -OHet, -OH -C(=0-( damﬁ\ k, -C(=0-(O mAr,
-C(=0) - (O)m—let -C(=0 - (O°’m cycl oal kyl, -COOH and
-NO2; -Ar' or Het', 25 in which Ar' or Het' is
optionally substltut ed t% one or nore groups chosen
_ from Hal, -OAk, - |k, -Ar, -QCAKkAr, -OH,
in whichCN, - OAr, -CF3, -Al kAr _COOH - NRR - Het ,

O nmAl k, O-(OmAr, -C(=0-(0 nHet,
X'Sp@gsgcgmcycl ogl(kyl) Saan NO2; \%(02%0(5/2)54225

RAGS/drBd8A4fdm2075 45
-Alk-COOH,
-Alk-C(=0)~(O)m-Ar,
-Alk-C(=0)~(O)m-Het,
-Alk-C(=0)~(O)m-Alk,
-Alk-C(=0)-(O)m-cycloalkyl,
-Alk-C(=O)NRR’,
Alk-(O)m-Ar,
-Alk-O-AlK,

-Alk-O-Alk-Ar,

-Alk-O-Het;

R2 is chosen from -OH, -OAlk, -NR7R8, -OAr, -OHet and -O-cycloalkyl;

R7 is chosen from H and -Alk; |

R8 is_chosen from

-H; A

-AlK’ or -cycloalkyl,

in which AlK’ or cycloalkyl is optionally substituted by one or more groups cho-
sen from -OAlk, -CN, -OHet, -OH, -C(=0)-(0)nAlk, -C(=0)~(O)mAr, -C(=0)-(O)mHet,
-C(=0)~(0)m-cycloalkyl, -COOH and -NOq; '

-Ar' or Het’,

in which Ar’ or Het' is optionally substituted by one or more groups chosen from
Hal, -OAlk, -OH, -Alk, -Ar, -OAIKAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH -NRR’, -Het,
-C(=0)-(0)mAlk, -C(=0)~(O)mAr, -C(=0)-(0)mHet, -C(=0)-(O)m-cycloalkyl and NOx;
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or R7 and R8 form together with the nitrogen atomto
which they are attached, a nitrogenous heterocycle of

w6 20m/05@28t ons; R3, R4, R5 and R6, which nmay beCT/EP2004/012075
identical or different, are chosen indepen- 5 dently
fromH -Hal, -OH -Ak, -@alk, -CN -CF3, -NRR and
-N®2; in which, in the definitions of R1-R8: each of

orIFe7 AhK ReWare) tagethbewnﬁqnélrﬁ% N afBrf'\ftSrvﬂﬂ&h théy are attached,

optionally and i ndepen- dently substltuted by one or
a nitroggpeug heigieckipobd to A8Mmtomal | - Al k, - Ar, - OAlKAr,
-OH, -CN -QAr, -CF3, -COOH, -NRR , -C(:O)-(O)nrAIk,
-Het and -NO2; 10 each of the Ar, which nmay be
R3jeR4 | RSl ard RS, fitdclembay be idehiica1ar diffarsht] BEERABsen indepen-
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for the manufacture of a medicament for reducing hyperglycaemia.

23.  Use according to Claim 22, for which the said medicament is for the treatment

of diabetes.

24,  Utilisation according to Claim 22 or 23, for which the said medicament is for
the treatment of non-insulin-dependent diabetes.

25.  Use according to Claim 22, 23 or 24, for which the said medicament is for the

treatment of dyslipidaemia and/or obesity.

26. Use according to any one of Claims 22 to 25, for which the said medicament is
for the treatment of and/or preventing diabetes-related microvascular and macro-

vascular complications.
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X and R1-R6 are as defined according to any one of

Clains 1 to 16. 46

27. Use according to Claim 26, for which the said microvascular and macrovascu-
lar complications are chosen from atherosclerosis, arterial hypertension, diabetes-
related inflammatory processes, microangiopathy, macroangiopathy, retinopathy and

neuropathy.

28. Use according to any one of Claims 22 to 27, in which X and R4-Rs are as

defined according to any one of Claims 1 to 16.



