BENZOFURANE, BENZOTHI OPHENE, BENZOTHI AZOL DERI VATI VES AS FXR MODULATORS
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20 cholesterol. Recent data have shown that FXR opposes this effect in part by

directly repressing the expression of HMGCOoA reductase via a pathway involving

SHP and LRH1 (Datta S et al., J. Biol. Chem, 2006, 281, 807-812). In addition,

Hubbert ML et al. (Hubbert M et al., Mol Endocrinol, 2007, 21, 1359-1369)

reported that FXR induces the expression of hepatic Insig-2, which represses

25  lanosterol 14alpha-demethylase, and reduces HMG-CoA reductase protein levels.

Most patients with coronary artery disease have high plasma levels of

atherogenic LDL. The HMGCoA reductase inhibitors (statins) are effective at

normalizing LDL-C levels but reduce the risk for cardiovascular events such as

stroke and myocardial infarction by only about 30%. Additional therapies targeting

30  further lowering of atherogenic LDL as well as other lipid risk factors such as high

plasma triglyceride levels and low HDL-C levels are needed.
Thus FXR constitutes a potential therapeutic target that can be modulated to

enhance the removal of cholesterol from the body.
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regulating pyruvate dehydrogenase klnase (PDK4) (Savkur R.S. et al., Biochem

15 Biophys. Res. Commun., 2005, 329, 391-6).

Furthermore, the studies of Edwards P.A. et al. (J. Lipid Res, 2002, 1, 2-12)
showed that FXR alters the transcription of several genes involved in fatty acid
and triglyceride synthesis, as well as lipoprotein metabolism. These genes include
the phospholipid transfer protein (PLTP), the syndecan-1 (SDC-1) and the very

20 low density lipoprotein receptor (VLDLR) (Urizar N.L. et al., J. Biol. Chem., 2000,
275, 39313-39317; Anisfeld A.M. et al., J. Biol. Chem., 2003, 278, 20420-20428;
Sirvent A. et al., FEBS Lett., 2004, 566, 173-177). Recently new FXR modulator
compounds show the ability to reduce both plasma trigylceride and cholesterol
levels in normal and hyperlipidemic animal models (see e.g., International Patent

25  Application Publication No. WO 2007/070796).

Thus compounds which modulate FXR activity may show superior
therapeutic efficacy on plasma cholesterol and triglyceride lowering than current
therapies.

FXR activation has also been described to downregulate proinflammatory

30 enzymes iNOS and COX-2, as well as migration of vascular smooth muscle cell
migration (Li YTY et al., Arterioscler Thromb Vasc Biol., 2007, 27, 2606-2611).
This protective effect of FXR agonists on atherosclerosis plaque stability may be of

valuable interest also in the treatment of inflammation in diabetic nephropathy.
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glucose -6-phosphatase (G6Pase) expression in diabetic db/db mice but GW4064
induces PEPCK expression and increases glucose output in primary hepatocytes

in vitro (Stayrook K.R. et al., Endocrinology, 2005, 146, 984-991).
In the case of diabetes of the type 2 elevated blood glucose per se is
20 associated with increased and premature mortality due to an increased risk for
microvascular and macrovascular diseases, including retinopathy (the impairment
or loss of vision due to blood vessel damage in the eyes); neuropathy (nerve
damage and foot problems due to blood vessel damage to the nervous system);
and nephropathy (kidney disease due to blood vessel damage in the kidneys),
25  hypertension, cerebrovascular disease and coronary heart disease. Therefore,
control of glucose homeostasis is an important approach for the treatment of
diabetes. Thus, FXR modulators have been disclosed as useful for the treatment,
prevention, or amelioration of one or more of the symptoms of insulin insensitivity
or resistance or for the treatment of the complications of hyperglycemia (see, €.g.,
30 International Patent Application Publication No. WO 01/82917) Based on these
findings, FXR selective modulators are potential pharmaceutical candidates for the
management of type 2 diabetes and hypertriglyceridemia, which are two major

symptoms of metabolic syndrome.
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Oncogene 2002, 21, 6740- 6750) ; esophagus cancer (De Gottardi A. et al., Mol
Cancer, 20086, 5, 48-57).

15 Nuclear receptor activity, including the farnesoid X receptor and/or orphan
nuclear receptor activity, has been implicated in a variety of diseases and
disorders, including, but not limited to disorders of the skin and mucous
membranes and acne (see, e.g., U.S. Patent Nos. 6071955 and 6187814),
Parkinson's disease (Sacchetti P. et al., Nucleic Acids Res., 2006, 34, 5515-5527)

20 and Alzheimer's disease (Wolozin B., Neuron, 2004, 41, 7-10).

Thus, there is a need for novel classes of compounds that possess the
beneficial properties. It has been discovered that a class of compounds, referred
to herein as compounds of formula (1), are useful as agents for treating or
preventing various diseases or disorders disclosed herein.
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SUMMARY OF THE INVENTION
The present invention in one aspect is directed to various novel compounds

of structure:



S5Preferably, Mand Qare CH or N, nore preferably CH Preferabl R

R6, R6a, R7, Rra, R8 and/or R8a is / are H In aypreferred enboéi meﬁt oo
t here arewoOnetudeiticonpounds of fornmuka (la): x[ 0,, R KPKIfEP2000/069297 ’
10Preferably, x and/or y is / are 1 or 2. Preferably, -X- is a single bond
whi ch neans that the aromatic or heteroaromatic ring (including M Q ’
substituents) is directly connected to the cyelic ring (including the
substituents J, K). Preferably, Ris VR4. R¥5 R1 a preferred enbodi nent
there are included conpounds of fornmul : ®2009/ 127321 12 ’
PCT/ EP2009/ 002297 K\ KR4 (| K)__Pr eexabl CoPR15, CONRORL or a 5 to
10- menbered heteroaryl, noye prgferally CASH2. S5Preferably, R3 is H
Cl-C6 al kyl, Cl-06 halRd | kyl al ogen. eraRty, J is N ’
Preferably, Kis N Preferab) j 0,’CO S(sz

(al kyl ene)-S(0)z, S(0)z- (alkylend), NRILCO RIR® notably S(0)2

(al kyl ene)-S(0)2-, S(0)2-(al kyl en . More preferably, V i,s 0
CO S, CH2, CH2S02, SRCH2. MostRypreferablyR¥ is 0, CO S, CH2 ’
Preferably, R4 is chosen fromthe groups selected wthin: ’ -

()

and its stereoisomeric forms, mixtures of stereoisomeric forms, or

pharmaceutically acceptable salt forms thereof, wherein the constituent members
are defined infra.
Another object of the present invention is to provide pharmaceutical
5 compositions comprising the compounds of the present invention wherein the
compositions comprise one or more pharmaceutically acceptable excipients and a
therapeutically effective amount of at least one of the compounds of the present
invention, or a pharmaceutically acceptable salt or ester form thereof.
Another object of the present invention is to provide methods for the
10 treatment, prevention, or amelioration of one or more symptoms of disease or
disorder related to the activity of the receptors, including, but not limited to,
hypercholesterolemia, hyperlipoproteinemia, hypertriglyceridemia, dyslipidemia,
lipodystrophy, cholestasis/fibrosis, cholesterol gallstone disease, gastrointestinal
disease or condition, hyperglycemia, diabetes mellitus, type 2 diabetes, insulin
15 resistance, metabolic inflexibility, nephropathy, liver diseases, atherosclerosis,
cancer, inflammatory disorders, obesity, osteoporosis, skin aging, hair growth
regulation and pigmentation disorders, Parkinson’s disease and/or Alzeihmer's
disease.
These and other objects, features and advantages of the compounds of
20 formula (1) will be disclosed in the following detailed description of the patent

disclosure.

DETAILED DESCRIPTION OF THE INVENTION
According to a first object, the present invention provides novel compounds

of formula (l):



OR15, notably Cl1-C6 al koxy, such as t-butoxy; NR12R13, with R12, R13,
representing i ndependently H Cl1-C6 al kyl; 15C3-Cl10 carbocyclic ring,
notabl y G8eCGhe/reymhioal kyl, such as cygl opropyl or adanamCylEP20090622€10 aryl,
not ably phenyl optionally substituted by one or two F and/or C

- 5 to 10-nenbered heterocyclic ring, such as pyrrolidinyl,
benzoi m dazol yl, 20pyridinyl, pyrimdinyl thh@phenyl, or isoxazolyl;
wherein said aryl and heterocyclic groupsR%re optionally substituted by 1
to 3 R14 groups, notably selected fom F1 @€ %Ikyl, CF3 and CO2R15.
More preferably, R4 is chose C6mC10 aryl, 5 to 10-
25menbered heterocyclic rinag. / EP2009/ 002297 gener al
fornula (1), as well R ir i neRerdi ng t hei r

pol ynmorphic fornms and the pg compounds of fornula
(r). The present invention i %Yo racemic nixtures of
t hese conpounds, but also to indi i somers and/ or

di ast ereoi soners thereof 5as well R¥r as m xtuRf3 of these in al
proportions. The invention also relates to the stereoi soners (including
E, Z isonmers) and the hydrates and sol vates of these conpounds. Sol vates of
t he conpounds are taken to nean adductiqu of inert solvent nolecules onto
t he coqpounds which formowing to their nutual attractive force. Solvates
are, fo¥¥ehple, mono- or 10di hydrates or al cohol ates. Pharmaceutical |y
usabl e derivatives is taken to nean, for exanple, the salts of the
conpoquﬁséggqﬁqug to the invention and al so so-called prodrug conpounds.
Prodrug derivatives is taken to mean conpounds of the fornula |I which have
15been nodified, with, for exanple, alkyl or acyl greups, ars or

ol i gopeyptis SRR OyS oh—bR° )k apraNiged thaiwéen ¥ i héRBr)gva?\i'%gﬂ%o formthe
active conpounds according to the invention. These al so include

bi odegr adabl e pol yner deriv?tiv s. of ..t he conmpounds according to the

i nvent i bh Q ake eackingepepdantly GrRex@ie, in Int. J. Pharm 115, 61- 2067
(1995). The term "prod rug" as used herein refers to any conpound that when
adm ni ster.ed t. i FCalip®/stem generates the "drug" substance (a

bi (r)qd;gi P %{ﬁglgv@@d%é%ﬁg? as a result of spontaneous chenical
reaction(s), enzyne catal yzed chem cal reaction(s), and/or netabolic

chem cal) kersldaeR(ifdepetidiitigf@iHra@dN;,conpounds of formula (I) can be chosen
from ’

Ris
15 - a 5 to 10-membered heterocyclic ring optionally substituted by 1to 3
R'; or
. R and R®, R% together, or R and R®, R®® together, form with the atoms
to which they are attached a 5 or 6 carbocyclic ring; or
- RisVR* wherein :
20 V is selected from C;-Cg alkylene, Ce-Cio arylene, 5 to 10-membered
heteroarylene, O, CO, S$(0)z, NR', (alkylene)-S(O),-, S(O).-(alkylene)-,
NR''CO, CONR'', NR'"'-S(0), or S(0)-NR"", wherein said alkylene groups
are optionally substituted by C4-Ce alkyl or Ces-Cqo aryl; and

25 R* is C;-Cs alkyl, NR'2R"®, OR", (alkylene)-CN, C3-C+o carbocyclic ring, Ce-
Cig aryl, aralkyl, Ce-C1o aryloxy, 5 to 10-membered heterocyclic ring,
wherein said heterocyclic group is optionally substituted by Ce-Croaryl,orad

to 10-membered heterocyclic group, and



- 4-(4-Brono- 2-et hoxycar bonyl - benzof uran-5-yl) - pi perazi ne- 1- car boxylic acid
tert- butyl ester -

4- (4- Br orWy0200a2iizty - benzof ur an- 5-yl ) gpi per azi ne- 1- car b@<yIEP00QHDLIT
tert-butyl 30 ester - 4-(2-Carboxy-benzofuran-5-yl)-piperazine-1-carboxylic
acid tert-butyl ester -

2?714d(e3 VVVEDt 2&%[ gg%ﬂ? I fog&)@%@&géﬁups Yt o el W Btk &RbY PRy 4 ¢ aci d
5[ 4- (4- Met fﬁwigr?ga enesul fonyl ) - pi perazln- 1-y1] - benzof uran- 2-carboxylic

acid am de - t hoxycar bonyl - benzof ur an- 5- Y1) - pi pelazi ne- 1- car boxylic
acid tert-butyl ester 5-

am do. B taCarrarbybergaaieairal by At A SRR oo i ¢ aci

am (cjj? 5[ 4- (3- Fl uor o- benzoyl) - Pi perazi n-1-yl] - benzof uran-2-carboxylic acid

5[4 (Sdaﬂllsmmﬁz@@ﬂBPRQnmRﬁ%Na@'kbd&n@)i@‘béﬂ'i@'ﬂ A SREBOR T ¢ aci d
10 am de

4- Br omo SR S QAR (HAOINGRI's S 1) PP eEr g Vi G125t Bl -

car boxy a%q €C,-Cy alkenyl, C2-Cg alkynyl, Ce-C1o aryl, NR°R™
5-(4- Berkljfenes ﬁonﬁl Bf Por azi r¥ 1- 2yl)6 benzof ur an- 2- car boxyl ic acid

4- Br onp- 544- ( 3-f | uor o- benzoy1) - pi per azi n- 1- A- benzof ur an- 2- car boxylic acid

o bR OB BT C; ! &R RSO E2 R PEIBAY Cr b | alRATA LY 2-

4- Br orm-c§él|63(k§r f¢pg;réoana@qze@@@4¢ toyly layalkple Batd 0imgtbepet feteroand 2CN,
carboxylic acid - Bromo-5[ 4- (pyrrolidine-1 -carbonyl)-piperazin-1

- y1] - behatsfgenan- 2 carboxylic 20 acid

4- Br ono- 544- (3- chl or o- benzy1) - pi per azi n-1-y1] - benzof ur an- 2- carboxylic acid
4- (2- Car boxy- benzofuran 5-yl anmlnO) - pi peri di ne- 1- car box I|c aci d t rt-butyl
ester R2 and R?® are each independently selected from 1-Cg alkyl, 06

15 halogenoalkyl, C.-Ce alkenyl, C2-Ce alkynyl, C3-C1o cycloalkyl, Ce-C1o aryl, aralkyl

or 5 to 10-membered heteroaryl;
R2® is H, C4-Cg alkyl, C4-Cs alkoxy, or halogen;

20 R®is H, halogen, C4-Cs alkyl, C4-Ce halogenoalkyl, C,-C¢ alkenyl, C2-Cg alkynyl,
C,-Cg alkoxy, C4-Ce halogenoalkoxy, CN, Ce-C1o aryl or 5 to 10-membered

heteroaryl;

RS R% R® R® R’, R’®, R% R® are each independently selected from:
25 - H, C4-Cg alkyl, C4-Cg halogenoalkyl, Co-Ce alkenyl or C,-Cs alkynyl ; or
_ agroup wherein R® and R* together, or R® and R® together, or R” and
R together, or R® and R* together form a =O moiety; or
- R5 R®™ together, and/or R®, R® together, and/or R’, R™ together,
and/or R® and R® together, form with the carbon atom(s) to which they are
30 attached a Cs-Cg cycloalkyl, C3-Cg cycloalkoxy; or
- one group selected from R®, R®, R® or R* together with one group

selected from R7, R™, R® or R® form a C4-Ce alkylene or C1-Ce alkylenoxy group;



244- (4- Br onp- 2- car boxy- benzof uralTh-5-y1) - pi perazi ne- 1- car bonyn- pyrrolidine
-1- carboxylic acid tert-butyl ester 25-

4- ( 4- Chl owo-28e9t2m2xy car bonyl - benzof ur a3y 5-y1) - pi per azi necTAPasdoon2b7 ¢ aci d
tert- butyl ester

4- (2- Car boxy- 4- chl or o- benzof uran-5-y1) - pi perazi ne- 1- car boxylic acid
tert-butyl ester 5-(4-Benzyl-piperazin-1-yl)-benzofuran-2- b li.¢ acid
30- R)’/Q, R' at each c(>ccurrenc¥a are each indepen%e)ntly sefected fron H, T2ESAIKY,
4B oD B4 (3,84 LA SSRGS GLE; PoAREhYIP REL-e7! Naikyit] - tepeg ilRoxyRier boxy!
544-(3- < BESKENeSUkd M) feinpewrlai thel nittdgeme atanutarwiick dhByx§1a c

e R o g o

4- Br ono-ditbhed-toet hooytbemerebered e3asPoyelis PePazi n- 1- vl | - benzof ur an- 2-
carboxylic acid

4- Br @np- 544- ( 4- met hoxy- benzenesul f ony1) - pi per azi n- 1- yl ] Fbenzof ur an- 2-

car boxyl ®ht gcisktPoccurrence is selected from H, Ce-Cqo aryl, and aralkyl, wherein said

4- Br ono- 5[ 4- (pyrrolidi ne-2-car bpntyl - Pi Per, aﬁi n- 1-y1] - benzof ur an- 2- car boxyl i
c aci d aryl groups are optionally substitute by 1 to 3 halogén;

5-[ 4- (Adamant ane- 1- car bonyl) - pi perazi n- 1-y1] - 4- br ono- benzof ur an- 2- car boxy1li
c acid

4- Br onD- RAA-H13-4 W ehOo dnaayt) ari dasreintependentp selestadt BAMRHe SnfesdVe aci d
10- 4- Brond-514- (2-f1 uor o-benzy1l) - Pi per azi n-1-y1d- ben aikyvEac lic
aci dio 4- Bﬁ@thMEOQGH‘Nho@UE@e%%é“IL gﬁpéf a?}qiyg?y{ éi@bégggélﬁggn-yg- cg-;@égxyl ic
acid 5-(4:B | R LIy s ydtlorfiiprsemetituesy by wnento2heer Bbxyl i ¢ aci d
514- (3, 598! Wﬁ%&é%ﬁ%%@@?’%er aé{i) n- 1-9y1] - benzof ur an- 2- car boxyl i ¢ aci d

am de

B O L oo e RIS YRR idth i o B E1YBA GRNTHCH ayE-

4- Br ono- gﬁgc n‘i() ﬁ-gﬁ)ge?gggﬁﬁr@%ngdkerw PELLCY atkynyl, iICOR Yo CurGn alkoxdr Fexiyioi ¢

acid 4- or 0o- benzenesul f onyl ypi perazi n-1-y11- benzof ur an- 2-
15 aryloxy, CF3, OCF3, CN;

RS and R at each occurrence are each independently selected from H, C4-Ce

alkyl, C4-Cg halogenoalkyl, C,-Cs alkenyl, C,-Ce alkynyl, or Ce-Cqo aryl;

20 R™is independently selected from C4-Ce alkyl, C+-Ce halogenoalkyl, C»-Ce atkenyl,
C,-Cg alkynyl, halogen, or Ces-C1o aryl, wherein said aryl group is optionally

substituted by C4-Ce alkyl, halogen, C1-Cg alkoxy;

xis0,1,2,3,0r4,

25
yisO,1,2,30r4;

zis0,1or2;

30 and the stereoisomeric forms, mixtures of stereoisomeric forms or

pharmaceutically acceptable salts forms thereof.

Preferably, Y is O or S.



carboxylic acid
4- Br onp- 544- (4- chl or o- benzenesul f onyl ypi per azi n-1-y1] - benzof ur an- 2-
20car box WDR0ep2a@321 11 PCT/EP2009/002297
4- Br ono- 544- (4-fl uor o- benzyl) - Pi perazi n- 1-y1J- benzof uran- 2- car boxylic acid
4- Br ono- 544- ( 2- chl or o- benzyl) - pi per azi n- 1-y1] - benzof ur an- 2- car boxylic acid
4- Brono-5-[4-(4-chl qr.o- zyl) - pi perazi n-1-y11- benzof uran-2-carboxylic acid
4- Br onp- 54 f?%? blyi I5-(5?€xy)-piperidin-l-yIi-benzofuran-2-carboxy|ic acid
25|4_- Br Oﬂpa%é?dééfe}r@hfdslgb@b@m bothpbend piformpulze(l bg iarsobapdundyefifeanuledA)2- car bo
xylic acid amde
544-(3-Trif|uoronethoxy-benzyl)-piperazln-E@yIiR%enzofuran-Z-carboxylic
acid ami de RS
4- Bronmo- 544- (3-trifl uoronet hoyy- be - 1:3R1- benzof uran-2- 30
carboxylic acid anide Q K
self
A

4- Br onp- 514- ( 3- cyano- bef¥
carboxylic acid

4- Bronp- 5- (4-tert - butyl car banpyl - pi er az1%- 1-
acid WO 2009/ 12732116PCT/ ERZ009/ 002297 R? 2
4- Bronp- 514- ( 3-fl uor o- benzenesul f ongr?) - pi per azi R&1- y1] - benzof ur an- 2-
carboxylic acid am de

4- Br ono- 544- ( 3, 5-di chl or o- benzoyl) - pi Per(AZ)i n- 1- A- benzof ur an- 2- car boxyl i c
acid am de 5-

jcgs(rjogﬁi gééll?r(e?férSab?l,qulgrl'? benzyl) - pi per azi n- 1- A- benzof ur an- 2- car boxyl i c

4- !3350”0' 5- (Bratrdbly, M 3ndl @eir&OH b Rehaarépréferablyl@idz of ur an- 2- car boxyl i c

acl e 05, RS RE R R 272 RS and/anR .
4- Br ono- 5- (Regfgrabty, R%4 Ri7. Y T - Bl AR a1 @nd/qnR~ i h 283 U an- 2- carboxyl i ¢
acid 4-Brono-544-(3-trifluoronethoxy-benzyl)-piperazin-1-yll-benzofuran-2-
10car boxylic acid

4- Br ono- 5441 3 ppéfenedyerabodivient Pineee aré includet) carepewnds ahfopmeta dakyl i ¢ aci d
4- Br onp- 544- ( 3, 5- di et hoxy-benzyl) - pi perazin-1|-yl]- Benzof ur an- 2- car boxylic

acid 0 X[r'/\K/
R1

¥enz®&Pur an- 2- car bOxyl i c

\

(la)
10 Preferably, x and/or y is / are 1 or 2.
Preferably, —X- is a single bond, which means that the aromatic or
heteroaromatic ring (including M, Q substituents) is directly connected to the cyclic
ring (including the substituents J, K).
Preferably, R is VR®.

15
In a preferred embodiment, there are included compounds of formula (Ib):



544-(3- A lyl-2-hydroxy-benzyl) - pi perazi n-1-yl1-4-brono- benzof uran- 2- car boxy
i c 15aciWO 2009/127321 12 PCT/EP2009/002297
5- (4-Benzenesul fonyl - pi Per azi n- 1-y1) - 4- br ono- benzof ur an- 2- car boxYlic acid
4- Brono- 5- (4-tert-butyl carbanoyl - pi peri di n-1-yl)-benzof uran- 2- car boxylic
acid 4-Chl oro-514-(2-chl oro-benzyl) - Pi perazi n-1-yl i -benzof uran- 2- car boxylic
acid 4-Chl oro-544-(3-chl or o-C ; i per azi n-1-y1] - benzof ur an- 2- car boxyl i c
acid 20

R

4- Chl oro-544- (2-fl uor o- benz
4- Chl or o-5-(4-(3-fluoro-benzyl)-P
aci d 4-Chl oro-544- (4-fl uoro-benzyl
acid

4-Chl oro-514- (3-trifluoronethyl -benzyl) - pi perazi n- 1-y1lJ- benzof uran- 2- car box
ylic 25acid hb)

4- Chl or0-544-(3-trifl uoromethoxy-benzyl) - pi perazi n-1- A- benzof ur an- 2-
carboxylic acid

544- (3- Car bxy ben? Y (FE BRRaZ LONRIRI™ dr 4 B1t9110-RRARSErea HnronRn sy ©
Bréen(a‘b*l;?@(izdi, ICGNpL et hyl - pi Perazin-1-yl)-benzof uran- 2- car boxylic

3 - A~genzof ur an- 2- car boxylic acid
Per azip- 1-y1f] - benzof uran- 2- carboxylic
ypi perzin- -\X%/})bzanzof ur an- 2- car boxylic

4- Chl or
acid 30- )
4- CH or o- 51Breferabhy, & oistbri efe &l dny Cy ajrgensaliv] o) PRIOGER of ur an- 2-
carboxylic i .

4- Chl or o- 54%-Fé(fg[acbrl1¥’djr Ig-l\llo'enzenesul fonyl) - pi perazi n-1-y1J- benzof ur an- 2-
carboxyl i c pedfdrabl\) R@OR/ 12732117PCT/ EP2009/ 002297

o 0 ol arably, O\ 8 GRS S 1 LB SO, YakHlerd @) 8ok
4- Cnl or g)?@fhéhég-ng{zt*wycrt@owe,smttaarwg(m@,l(wwaiev-sw);-l-sw)zzczﬂkmamen-

car boxy acl
4- Chd or OFST' €. 3MuEe hprefetablz eNedsi| @ orfy@) -$Ppe il nCilz§ 2. A dur Mesh.
carboxylic acid

4- Chl or (B’f%f@ﬂat(lé-vliﬁjgr &%*e%?&y(is—l?-'Pi perazin-1-yli - benzof uran- 2- car boxylic

acid Preferably, R* is chosen from the groups selected within:
4- Chl oro-544- (3, % di chl or o- benzoyl) - pi per abzi n-1-yl | -benzof uran-2-carboxylic
acid 10- - OR™, notably C4-Cs alkoxy, 'such as t-butoxy;

4- Chl or 0- 5[ 4- (2 240, APRIZ R1e Sof AMHhgh RSty 1410 b g ur an- 2-

car boxylic aci
4- Chkor o- 5[ 4- (B-Cyacurbbeydliendsa)l fiataply) CRiCae caeioalkyl, ystichhas LYEQPERYS -OF
carboxylic acid
4- Br ono- 5448021ty o- benzenesul f ony1) - Pi per azi n- 1- y1] - benzof ur an- 2-
- Cg-Cyo aryl, notably phenyl optionally substituted by one or two F and/or

Cl;
- 5 to 10-membered heterocyclic ring, such as pyrrolidinyl, benzoimidazolyl,
20 pyridinyl, pyrimidinyl, thiophenyl, or isoxazolyl;
wherein said aryl and heterocyclic groups are optionally substituted by 1 to 3
R™ groups, notably selected fom Cl, F, C4-C alkyl, CF3 and CO,R™.

More preferably, R* is chosen from C4-Cg alkoxy, Ce-C1o aryl, 5 to 10-

25 membered heterocyclic ring.

The invention also relates to the racemic forms, tautomeric forms, enantiomers,

diastereoisomers, epimers and organic or mineral salts of the compounds of the



15car boxylic acid am

garB[JST;I %égéggﬁfzgzgggs_ggnnggesul fonyl) - Pi perazi n-1-yli-benzof uran- 2-

garB[Jg)r(rgl |5§4af:|3dt rzbf | uor onet hyl - benzoy11:3 - pi Perazi n- 1-y1] ?(b:zﬁz;ét;oa/rooaz:?;_

a horvsenbrasiamaia (585 weh B2 e e aRlie AR, it Yidi BERRRIBAR" >

4- Br om0y 244k R QN HoRSINE Res B R SoukasIdr fBaniakal 4y an- 2- car boxyl i ¢

j—c iB(r]I Ogg: 5tHe peSeriliimvemion-ibeireoiet) ngtiqriy tzfasemig IMixtuses of HesR- 2- car boxyl i c

2{; :Br ongf@nno(":’»(??-m{t@r\?%%mgw f}‘?rﬁpiﬁgf“fi P ﬁpglvlﬁsetﬁg%qiﬁ?rgﬁfsz’@ c zrﬁcgoxyl ic
aﬁ&v%}ﬁ]%rsas[ %Jitarﬁ(fhﬁbéélﬂ'bwﬁwwrﬁ%ﬁbﬁlzol e-4-carbonyl) - Pi per azi nj 1

Ayé] - b ur an- 2-car ylic acid
4 Bromo. gggle ;il’gfdaﬂtliogl also osltesyto-the sterenisemars kipclusting Ei &iisornes) @dibss ur an- 2
;1;: :B(rj omhﬂdfﬂiﬁ%aﬁaISBFV@-t%ﬂER'/\e;?EiCBgPR%W-SA-Sg?'VSFﬁ' = %?%nnqsz?rgatﬁlé%?(yl ic
4- Chl to %‘Eﬁm %dd%tions of inert solvent molecules onto the compounds which form
Chl or o- - (3-chloro-benzoyl) - pi perazln-1-yl] - benzof uran- 2- car boxylic
aci d  VewRP® theanuteratt aEtvedorcso Sehvates are, for example, mono- of

4- Chl or 0-544- - di - - ,
aci §0 dihydratgg’o?’ LG 952 benzoyl) - Pi per azi n- 1-y11- benzof uran- 2- carboxyl i ¢

g;;icgl or 0- 544- ( 3- met hoxy- benzoyl) - Pi Perazi n- 1-y1] - benzof ur an- 2- car boxyl i c
4- Chl or o- ' ivafiesd '
4-Cnl oro. ?f@;rgwiageutmaliym:gb& ﬁ@:@@/ﬁf@ fakza tFéPﬁQP' fof examnle 198 PSS! 2-
4- Chl or _-%ﬁﬁmfgyppﬁﬁcﬁﬂ 6?1%{%gxeyi-n ggrr}té%ny? - Sisgesroa-g?lrlle-le';/Of]rL-j gﬁrzng]f) ll,ljp gfl.- 2-
car boxyl i pragiul dérivaives s faken(t2-meamgarmpounds of the formula | which have
H-benzoi m dazol e- 4-carborvl) - PJ[Per 1n-1- 1']0- - i

15 been modified, with, for example, all%%l or acyP’g ups, sugars or oligopeptides and

which are rapidly cleaved in the organism to form the active compounds according
to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as is described, for example, in Int. J. Pharm. 115, 61-

20 67 (1995).

The term “prodrug” as used herein refers to any compound that when
administered to a biological system generates the “drug” substance (a biologically
active compound) as a result of spontaneous chemical reaction(s), enzyme

catalyzed chemical reaction(s), and/or metabolic chemical reaction(s).

25
Preferred compounds of formula (1) can be chosen from:
- 4-(4—Bromo-2-ethoxycarbonyl-benzofuran-5-y|)-piperazine-1-carboxylic acid tert-
butyl ester
- 4-(4-Bromo-2-carboxy-benzofuran-S-yI)-piperazine-1-carboxylic acid tert-butyl
30 ester

- 4-(2-Carboxy-benzofuran-5-y|)-piperazine-1-carboxylic acid tert-butyl ester
- 5-[4-(3—Methoxy—benzenesulfonyl)—piperazin-1—yl]-benzofuran-2-carboxy|ic acid

amide



geroEuran-Z-carboxylic acid 10-

-[ 4- (1H Benzoi m dazol e- 5- car bonyl) - pi Perazi n- 1-y1] - 4- -

car boxyl iwoz2eewd 27321 yh-p 4 yil-4 Crlll(j(;/rEgzg)i/T)ﬁzozl;;”an- =
g;:icgl or 0- 544- (2, 5-di chl oro- benzyl) - Pi Ler azi n- 1- A- benzof uran- 2- car boxyl i c

4- Chl or 0- 544-( 3, 5- di met hoxy-b -.Pi I R-1- A '
acid 15- 5-[4-(£-Methox%enzeXesuﬁ%er/i])zpipPérg%{n% Jyﬂ-&eéo?&%ﬁ%-%%‘x%ﬁ@QEilaoxy' I c
4- Chl or 9- b14- ( 3- chl or o- phenyl et hanesul f - pi i n-1-

o hoy rlngi]eaci 3 pheny onyl) - pi perazi n-1-yl | - benzof ur an- 2-

5(4- ( )2(;/ﬂmt@%ﬁg@zmmwﬁmmmranpﬁwaﬂmaraziy\@}1-4afbé1xu§i¢ agigieBrHtyn- 2-
234- ( g-@’?tﬁ_br 0- benzenesul f ony1l) - Pi perazin- 1-y1] - 4- et hyl - benzof ur an- 2-
4_((: ] Cg?%%ig—_(g-ﬁ*gglyﬁ{ﬁmggh -benzyl)- ifer.le\zin-1_-yI]-ben_zofuran-Z-carboxyli_c acid
tert-bubglidest er - yl) - pi per azi ne- 1- carboxylic acid
4- (2- Car boxy- 4- ¢hl - -5 ' i ;

ﬁ[, E 3[ Bregs’{rg-;j?r-:(ﬁﬁflQ&P@lbéﬁﬂiﬁ)ﬁpibéfbﬁnﬂ)yl}béﬂ\mbfampamrﬂewclam'(yalmieaci dtert-

éérBL omo- 5544((_3&@:mibm-bebéen@»éfwyr)migqr)azm;thTQﬂEB&H?T:%iF?EbBéK"kCo?‘E]Pan- 2-
xylic acid -
4- Y or 8“"5‘391 (2-chl oro-benzenesul fonyl1) 41, 4] di azepan- 1- y1) - benzof ur an- 2-
20((3:%{ g(r)l(; y%hﬁro?gd-?-[AE(ﬁ-methoxyhb(-:l‘nzenesulfonyl)—piperazin-1 -yl]-benzofuran-2-

- -544-(5-trifluoromethyl-Pyridin-2-ylox i peridin-1-ylF -
- car bogaftioxyhe peid 3pide009/ 12732119PCT/ EP2009/ )(%2287 yiFbenzoturan-2

g;j[)gg‘;; 5551l 4 3 S0 U RSB BRRA-HOfIYben bt dicartioxgliomcied 1- benzOf ur an- 2-
{ 4- Br ono- Algrone-Gho(3efimrnzremeoyl)fpipgragingd yrkenzefurap:- e aRoruiGACE- v 1) -
15 - 4-Bromo-5—[4—(3-ch|oro—benzenesuIfony|)-piperazin-1-yl]-benzofuran-2-
carboxylic acid
- 4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-1-yI]—benzofuran—Z-
carboxylic acid
- 4-Bromo-5-[4-(pyrrolidine-1 -carbonyl)-piperazin-1 -yl]-benzofuran-2-carboxylic
20 acid
- 4-Bromo-5-[4-(3-ch|oro-benzyl)-piperazin-1—yl]-benzofuran—2—carboxylic acid
- 4-(2—Carboxy—benzofuran-5-ylamino)—piperidine—1-carboxylic acid tert-butyl ester
- 2-[4-(4-B romo-2-carboxy-benzofuran-5-yl)-piperazine-1 -carbonyl}-pyrrolidine-1-
carboxylic acid tert-butyl ester
25 - 4-(4-ChIoro-2-ethoxycarbonyl-benzofuran-5-yl)—piperazine—1-carboxylic acid tert-
butyl ester
- 4-(2-Carboxy-4-chloro-benzofuran—5-yl)-piperazine-1—carboxylic acid tert-butyl
ester
- 5-(4-Benzyl-piperazin—1-yI)—benzofuran—Z-carboxylic acid
30 - 4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1-y|]—benzofuran-2—carboxylic
acid
- 5-[4-(3-Methoxy-benzenesulfonyl)—piperazin-1-yl]-benzofuran-2—carboxy|ic acid



nmor phol i n- 4-yl - met hanone 5-
4- Brono- 544- (2- chl or o- benzenesul f ony1) - Pi Perazi n-1-yli - benzof ur an- 2-
car boxyl iwoaeedi2(24met hoxy- et hyl ) - am e PCT/EP2009/002297

4- Br onp- 544- ( 2, 5- di chl or o- benzenesul f ony1) - pi Perazln- 1-y11- benzof ur an- 2-
carboxylic acid

4- Bronp- 544- (2, 5-di chl oro- bepzyl ) - pi pgragzi n-1- A-b - 2-cqr boxylic
2ci d 10. dByompsb-H-emdiharanebrer SR GiRlpg eR P LR R BRuranA! Doy

-yl ] -4-&@@( rb%?&of uran-2- carboxylic acid

4- Br ono- rv(?f -di chl or o- benzoyl) - Pi Per azi n- 1- 01- benzof uran- 2- car boxyl i c
acid . 4-Bromo-5-[4-(4-methoxy-benzenesul onyl)-piperazin-1-yl]-benzofuran-2-

544- (2, 6-Di ch] oro-benzoyl) - Pi Per azi n-1-0] - 4- met hyl - benzof ur an- 2- car bOxyl i c
15aci d carboxylic acid

544+(2. 5~ ek RGHFAbin SPGB pipekazif- T fgnzbrnaniicaboyiicar bOxyl i ¢

544- (3, &ci® chl or o- benzoy1) - pi Per azi n- 1-y1] - 4- met hyl - benzof ur an- 2- car bOxyl i ¢
acid 20- -Dj in-1\-yll-4-bromo-benzofuran-2-carhoxylic

4- NEt hy%]%-i‘lr({(\gamnﬁ‘%ﬁ &%Pﬂwbpwgﬁ%yﬁ y})i perazi n-1-yl r-q)enzo?ur an- 2-

car boxy ifj aci

5[4-(2- or o- benzyl) - Pi perazi n- 1-y1] - 4- met hyl - benzof ugr an-.2- car bOxyl 1c aci d
514- ( 3-cmaammmeﬁaw-x)a-thm@r@wmyh)wmewﬂMrbwﬁ{fﬁﬁ%‘ 'ﬁ??%‘é(ﬁ%éﬁ I>/i c acid

221?@( 3 A Peehl or 8-0882¥ bro BleRS! Aifkrhzint] -y i-uErizBRiraReneabekgRe dcigar bOxyl i c

5[ 4- ( 3- Fl nasranbenzul(s-midrebnizohipiydrbzit- tryt] hanzbésraof 2scarboxyliaaeidxy| i ¢ acid

4- Met hy1-544-(3-trifluoromet hyl - benzyl ypi perazin-1-yl1- -2-
lic ac?/d 5—(4-E§enzoyl-piperazin-1-y -4—bromg-b)é%|zgﬁlra%-IQUcarb%x%cbéeﬂéOf ur an- 2- car boxy

Lcla?/gf)%rl i gfé—gf.‘»d%—?ﬁﬂJ&rH%e%%f)-WréQﬁﬂﬂﬂ]%rﬁ%f&éh@-éabb@xbﬁ@édﬂlﬁrﬁiﬂﬂ-

5445 (3- lC_hth;@nlétf-az[ﬂt(eadﬂﬁomﬂethpl—pemmwv-)@i@ﬂ_fjdiﬂ-ﬂrr!élﬂ'ﬁ?ﬂz%fé'%?ur an- 2-
carboxylic acid -,
54413 2, samioxyli®A6doenzenesul f onyl) - Pi perazln- 1-y11- 4- et hyl - benzof ur an- 2-

car boxyl i ﬁ-@%irﬁo-5-[4-(3-chIoro-benzyloxy)—piperidin-1-yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(2-chloro-benzenesuIfony|)-piperazin-1-yI]—benzofuran-Z-

carboxylic acid
- 4-Bromo-5-[4-(4-ch|oro-benzenesuIfonyl)-piperazin—1—y|]—benzofuran-2-

20 carboxylic acid
4-Bromo-5-[4-(4-fluoro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid

- 4-Bromo-5-[4-(2-chloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(4-chloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Bromo—5-[4—(pyridin-2-yloxy)—piperidin-1-yI]—benzofuran-2-carboxylic acid
25 - 4-Bromo-5-[4-(3-trifluoromethyl-benzyl)fpiperazin-1—yI]-benzofuran-2-carboxylic
acid amide
- 5-[4-(3-Trif|uoromethoxy—benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
amide
- 4-Bromo-5—[4—(3-trifluoromethoxy-benzyl)—piperazin-1-yl]-benzofuran-z-
30 carboxylic acid amide
- 4.-Bromo-5-[4-(3-cyano-benzenesulfonyl)-piperazin-1-yl]—benzofuran-2—
carboxylic acid
- 4—Bromo-5-(4—tert-butylcarbamoyl-piperazin-1-yI)—benzofuran-2-carboxylic acid



\5/%)42(()09/ 12732120PCT/ EP2009/ 002297
- (3- Chl or o- phenyl net hanesul f onyl) - pi perazln-1-yl]-4- -
car boxyl iwOa09di27321 yh-pip yil-4 gﬁ&ﬂz&ooﬁﬁ)&zzg; uran-2:

4-B - -(2- _A. ) 6 . _
" Crgg})dSQ? (2-chloro-6-fluoro benzyl& - pi perazi n-1-y1] - benzof ur an- 2- car boxy

4- Chl or 0-544- (2-chl or 0- 6-f| uor o- be 1) -pi | N3 1-
lic aci-d 4-Bromo-5-[4—(3-fluoro-benzenesu%\r/\y%-p% tazinc] -r)]/I]—]bé/nlzlcz) 3 gj_ur an- 2- car boxy

éa?[)gﬁq?ééa@.%&% gmdghenyl nnet hanesul f onyl ypi per azi n-1-yl i - benzof ur an- 2-

4- Chl or.o-pptornd-5-4-(8,6-dienpenbd rinet-y ik _ .
10car boxyl i c rgcidm.we pesvbenzoyipiperatipet-yiibenzofuranicneabexyss ur an- 2-

4- Br ona@d @glide di hydr o- 1H i soqui nol i n- 2-yl) - benzof ur an- 2- car bOxyl i ¢ aci d

4- Bromo- Sade ( 37.CAl IO sRNRNGO D emIIEDipdtalid- 1l bEerearan-2re lbaxyd i ¢ aci
4-ZB|50m)- ﬁ%_r(?ri_ot r M)F uor oet hy%)? pﬁf%pgi n-2-y ?)-xy) - pi paé*g i diag??%??t%dnlzgf 3?1’12
-yl-i Cgreﬁ?}(%éulrgnagl dc;?- 4- :3 r ono- 344- (2-fl uoro-benzenesul f onyl ypi perazin-1
-yli- -2- hoxylic acid. : o
544. (2-F ‘lr&f@'?@eﬁ‘éﬂé@aﬁ 'rY;'/TFﬁM"Bé?%@F'HI Y |-enFOfuIRRA-CRDORSN 244, 5.
o 1 beny SEIO- 58 BRI oy skt yh aokashtDogluspy pradsl n-1
ggfb g )2(,y.|6i-ua;ghgr-s{mamﬂnmmeihm-bgm@é)—ameﬁa@ﬂn;ﬂxyﬂ-@ﬁﬁé?hwﬂﬁénzof ur an- 2-
L .

4- or%?"g@liyll(cz?@ddi chl or o- benzenesul f onyl ) pi per azi 1- 1-y1] - benzof ur an- 2-
ZaerOXYl l .ﬁ-?hﬁ;-gggl-(3-phenoxy-benzy|)—piperazin-1—y|]-benzofuran-2-carboxylic acid

- Bromo- 544- ("2, 3-di chl or o- benzenesul fonyl ) pi perazi n-1:v1}-penzof yr an- 2-
Car boxyt | 4-Bromb S4-3ETBER-DEDHSPRAEL T pE 2B P AP

-yl]-4- rargihhyl - benzofuran-2- carboxylic acid

- 5-[4-(3-Allyl-2-hydroxy-benzyl)—piperazin-1-yI]-4-bromo-benzofuran—2-carboxylic
15 acid

- 5-(4-Benzenesulfonyl-piperazin-1 -yl)-4-bromo-benzofuran-2-carboxylic acid

- 4-Bromo-5-(4-tert-butylcarbamoyl-piperidin-1-yl)—benzofuran-2-carboxylic acid

- 4-Chloro-5-[4—(2-ch|oro—benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid

- 4-Chloro-5-[4-(3-chloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
20 - 4-Ch|oro-5-[4-(4—chloro-benzyl)—piperazin-1-yI]-benzofuran—2-carboxy|ic acid

- 4-ChIoro-5-[4-(2-fluoro-benzyl)—piperazin-1-yI]-benzofuran-2-carboxylic acid

- 4-Ch|oro—5-[4-(3-fluoro-benzyl)-piperazin-1-yI]-benzofuran-2-carboxy|ic acid

- 4-ChIoro—5-[4-(4-f|uoro-benzyl)—piperazin-1-yI]-benzofuran-2-carboxy|ic acid

- 4-Chloro-5-[4-(3-triﬂuoromethyl-benzyl)-piperazin—1-yI]—benzofuran—Z-carboxylic
25 acid

- 4-ChIoro-5-[4-(3-trifluoromethoxy-benzyl)—piperazin-1-yI]-benzofuran-Z-

carboxylic acid

- 5-[4-(3—Carboxy—benzyl)-piperazin-1 -yl]-4-chloro-benzofuran-2-carboxylic acid

- 4-Ch|oro-5-(4-pyridin-3-ylmethy|—piperazin-1-yl)-benzofuran-2—carboxylic acid
30 - 4-Chloro-5-[4-(2-chIoro-benzenesu|fonyl)-piperazin-1-yl]-benzofuran-z-

carboxylic acid

- 4—Ch|oro-5-[4-(3-chIoro-benzenesulfonyl)—piperazin-1-yl]-benzofuran-z-

carboxylic acid
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acid  carboxylic acid _ _ _
- Br om0 4415105 1 (8 Rio%s. BERZN)N)-pIHGRSEAA I bieftzBRRZAIUEABORyIRABGEXY ! | ©
54'46( 3, 5- Db R 5:{ 128 2vdibhiBrd-Seazb ) bipethzif- 1l ingnzbmanfdicamboylicar boxyl i ¢
aci
4- Chl oraeci844- ( 3, 5-di chl or o- benzy1l) - Pi Per azi n- 1- A- benzof ur an- 2- car boxyl i c
acl _ 5-[4-(3- - -pi in-1-yl]-benzofuran-2-
54.41?\’ 3-A Txﬁm%r_%géf}é%Jl%é%P&pf?B?%UéﬂoggpIP_IR?S%T 4-y t hyl - benzof ur an- 2- car bOx
%ildfc %5géﬁgéxylgchacid b I i P 1n-1-y11-4-neth b f 2 bOxyl i

- (2, 3-Di net hoxy- ben - erazlp-1- -4-ne - ben n-2-c
aci d( - 4-ChIoro-éy[4-(3-czy)énz)-bpénzeneéuI?onylffplperaZ|n-1-)yli-benzo oran-3! arbuxytic

4- Br ono- - (D or o-t hi ophen- 2-yl net hyl ) - pi perazi n-1-y1] - benzof ur an- 2-
car boxy?%@%églicdggh-

4- Met hy1- B-Brén(b5i[4i(Rtamoormeiranesylfonl hpipeyaznyly Wi-penzefiwdn-201- benzof ur an-
2- carboxylic acid - .
4- (D cafpoRyylic e9‘grﬁﬁ‘5’@n20f uran-5-yl) - pi perazi ne- 1- car boxyl i ¢ aci d
tert-but yh-@%ﬁ%—S—M-(S-ﬂuoro-benzenesulfonyl)-piperazin-1 -yl}-benzofuran-2-
carboxylic acid ethoxy-amide
- 4-Bromo-5-[4-(3—trifluoromethyl-benzoyl)-piperazin~1-yI]-benzofuran-2—
carboxylic acid
20 - 4-Bromo—5-[4-(3—trifluoromethoxy-benzoyl)-piperazin-1-yI]—benzofuran—Z-
carboxylic acid
- 4-Bromo-5-[4-(3—methoxy—benzoyl)—piperazin-1-yI]-benzofuran—2-carboxylic acid
- 4—Bromo-5-[4-(2,5-dichloro-benzoyl)-piperazin-1-yI]—benzofuran-2-carboxy|ic
acid
25 - 4-Bromo-5-[4-(3,5-dichIoro—benzoyl)—piperazin—1-yl]-benzofuran-2-carboxylic
acid
- 4-Bromo-5-[4-(2-methyl-1 H-benzoimidazole-4-carbonyl)-piperazin-1-yl}-
benzofuran-2-carboxylic acid
- 4-Bromo-5—[4-(5-trif|uoromethyl-pyridin-2—yloxy)-piperidin-1-yl]—benzofuran-z-
30 carboxylic acid
- 4-Bromo-5—[1-(3-chloro-benzyl)-piperidin—4-ylamino]-benzofuran-2-carboxylic
acid
- 4-Chloro-5-[4-(3-chloro-benzoyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
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-y1] - benzof uran- 2- carboxylic aci
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y1} - benzgf ohiad-Zaaloxylic aciaci d -
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- bd,@zof.ur@m Emgq;t;@ymd@zg@ @-c orgy glg Fazin- )HPH hloro ber]zo?ur%ﬁi y1}

, 6-Di chl or en -5-isoPropyl -i sOxaz0l e- 4- carbOnyl i - pi perazin-1 -y1}-
4- et hy!l € Q{gﬂgﬂﬁ%@( 2-carboxylic acid -

4- Br ono- 544(;(%@51[4-(@lS@clnelhIbyé-bbezyl)‘p)pqmapef‘azli]-rbem29fl{ra'b@n%@fpe?‘ﬂﬁ 3Cidar boxy
lic acid

514- (3- Al | §1GHgronRidy3.-gimsdbesr-heazy piPerari RV b RRDE Ak 2 F2B2 0%y 1i
acid 15- 44 3- Al y1- 2- met hoxy- benzyl) - Pi pera2| n-1
-y1l]-4- n@ yl - benzof uran-2- carboxylic acid

4- Br (510~ 544-QHletoes {4 8toplora-phanyivgthesesyignyl-piepeasingt 1 Re0EIHAST 4t an- 2-

carboxylic acid
- 5-[4-(2-ChIoro-benzenesulfonyl)—piperazin-1-yI]-4-methy|—benzofuran-2-
carboxylic acid
- 5-[4-(3-FIuoro-benzenesuIfonyl)-piperazin-1-yI]-4-methyI-benzofuran-2-

20 carboxylic acid
- 4-(2-Carboxy-4-methyl-benzofuran-5-yl)—piperazine-1-carboxylic acid tert-butyl
ester
- 4-(2-Carboxy-4-chIoro-benzofuran-S-yI)—[1 ,4]diazepane-1-carboxylic acid tert-
butyl ester

25 - 4-(4-Bromo-2-carboxy—benzofuran-5-yl)—[1,4]diazepane-1-carboxylic acid tert-
butyl ester
- 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-benzofuran-2-
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- 4-Chloro-5-{4-(2-chloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-benzofuran-2-

30 carboxylic acid
- 4-Chloro-5-[4-(5-trif|uoromethy|-pyridin-2-y|oxy)-piperidin-1-yI]-benzofuran-Z-

carboxylic acid
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- 5-[4-(2,6-Dich|oro—benzoyl)—piperazin-1-y|]-4-methy|—benzofuran-2-carboxylic

15 acid
- 5-[4—(2,5-Dich|oro-benzoy|)—piperazin-1-yl]-4-methy|-benzofuran—2—carboxylic
acid
- 5-[4-(3,5-Dichloro-benzoyl)-piperazin-1-yI]-4-methyl-benzofuran-2—carboxylic
acid

20 - 4—Methyl—5-[4-(3-trifluoromethoxy-benzoyl_)-piperazin-1-yI]—benzofuran-Z-
carboxylic acid
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25 - 5-[4-(3-Fluoro-benzy|)—piperazin-1-yl]-4-methyl-benzofuran—2-carboxylic acid
- 4—MethyI-S-[4-(3-trifIuoromethyl-benzyl)—piperazin-1-yl]-benzofuran-2-carboxylic
acid
- 4-Methyl-5-[4-(3-triﬂuoromethoxy-benzyl)—piperazin—1-yI]-benzofuran-Z-
carboxylic acid

30 - 5-[4-(3-Chloro-benzenesulfonyl)-piperazin-1-yl]-4-methyl-benzofuran-2-
carboxylic acid
- 5-[4-(2,5-DichIoro-benzenesulfonyl)-piperazin-1-yl]-4—methyl-benzofuran-2-

carboxylic acid



514- (3- Al | y1- 2- hydr oxy- benzy1) 41 , 4] di azepan- 1-yl ] - 4- )
carboxylic acid 15- y1) ] P yl']-4-brono-benzof uran-2-

544- ( 3, 5-Wochtwres22- hydr oxy- benzy1) - pi in-1-v1il-4-
car boxyl i ¢ aci d y y y1) - piper azi n- 1-y11- 4- mechglp2ivengnbur an- 2-

ﬁcwgfzrél 544-(2,3,6-trichl oro-benzyl)-Pi perazi n-1-y1l1l- benzof uran- 2-car boxyl

2§|4d( 303 B[4 (8 CHotrephgihyimsithanesulienylpinerazipet-yha-methdRanzA S aRs boxyl i ¢

4- BrormC%beZM!P 8%18n0- 5- (4- f | uor o- 2- met hoxy- pheny1) - 3- net hyl - pyr azol - 1- y1] -

p| peridinglg E{o Qqaz(giém@f@ Eflaard 8L yIFpRerakin-1-yl]-benzofuran-2-carboxylic
- Brono- 5- {4% 4-f I'uor o- 2- met hoxy- pheny1) - 3- et hyl -
-1 - yl}aelldenzofuran 2-carboxylic acid Y- yi-pyrazol-1-yli-piperidin

4 Br o 5. (4 1 6101 Qo R0V KEXBh Ty G 5 )1 8BSk ptedoiytes | i n- 1

I'C acCl

{ 4- Bromggiyl4- (2, 6-di chl or o- benzoyl) 41, 4] di azePan- 1-
nor phol I n-4-yl - met hanone v ] y1]-benzofuran-2-y1)-

4- Chl dRrona-6-[dHShetde h fapyl a otyra
4+ g(r)z : Choﬁﬁ o-[ r([ " 'U('EZSLB%@%)HV‘P} gsuifanyPiPeRa BB, YIOERAC B A% b oxy ! i
i chl or o*B B &k onyl) - Pi Peri di n-4-yl am no] - benzof uran-2- carboxylic acid

{ 4- Chl ot 0458 A@-531dithiorebbereresesiohyppiferidin-PedaminplhenzeiiaBiZr an- 2- y1}
- nor phol i n-4-yl -nmet hanone WO 2009/ 12732124PCT/ EP2009/ 002297
{4 IBﬁorr@aHMY(lQale:h chl or o- benzenesul fonyl) - Pi Perazi n-1-y11- benzofuran-2-y1l

o ire Q’yé Cg'h@ hQﬂ %) ﬂ%@ﬁﬂﬂﬂi@l 2- Xl) -benzofuran-2- carboxyllc acid

4 Br ono- 544 ¢hl oro-benzenesul f on erazin-1-y enzof ur an- 2-
car boxyl-i ¢- Bﬁ‘drdo-(52f4§(3¥e|nlbpd -ahenoxydtpiper) |aﬁ’q mia;%gnzofuran 2- carbox ylicacid

chgl o 544éBlrc§n210 &( YnfEJ% ?hy'ID Sl Sh Y- oL piBERARL Ay Alberze AlrBRXY | | C
{544 Q’c%rl%ﬂﬁ'coefc% benzyl) - pi perazi n- 1-y1] - 4- net hyl - benzof ur an- 2- yl ynor phol
15 - 4-Bromo-5-[4-(2-fluoro- -benzenesulfonyl)-piperazin-1-yl}-benzofuran- 2-
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- 5-[4-(2,6-DichIoro—benzenesu|fony|)—piperazin-1-yI]-4-methyI-benzofuran-2-
carboxylic acid
- 4—Ch|oro—5-[4—(2,6-dichloro-benzenesulfonyl)—piperazin-1-yI]-benzofuran-2-
carboxylic acid
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carboxylic acid
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- 4~Ch|0ro-5-[4—(3,5-dichloro—benzyl)-piperazin-1-yl]-benzofuran-2—carboxylic acid
- 5-[4-(3-AIIyI-2-hydroxy—benzy|)~piperazin-1-yI]-4-methyI-benzofuran-2-carboxylic
15 acid
- 5-[4-(2,3-Dimethoxy-benzy|)-piperazin-1-yI]-4-methyl—benzofuran-2-carboxylic
acid
- 4-Bromo-5-[4-(5-chloro-thiophen-2-y|methyl)-piperazin-1-yl]-benzofuran—2-
carboxylic acid
20 - 4—Methy|—5-[4-(5—trif|uoromethyl-pyridin-2-yloxy)-piperidin-1-yl]-benzofuran—2-
carboxylic acid
- 4-(2-Carboxy—4-cyano-benzofuran—S-yI)—piperazine-1 -carboxylic acid tert-butyl

ester
- 4-Bromo-5-[4-(4-chloro-phenoxy)—piperidin-1-yI]-benzofuran-2-carboxylic acid
25 - 4—Bromo—5—[4-(3-ethoxy-benzyl)-piperazin-1-yI]-benzofuran-2-carboxylic acid

- 4—Bromo-5-[4—(2-chIoro-benzenesulfonyl)-piperazin-1—yl]-benzofuran-2-
carboxylic acid benzylamide
- 5-[4-(3,5-DichIoro-2-hydroxy-benzenesulfonyl)-piperazin-1-yI]—4-methy|-
benzofuran-2-carboxylic acid

30 - 5-(4-Benzo[1,3]dioxoI—4-ylmethyl-piperazin-1-yI)-4-bromo-benzofuran-2-
carboxylic acid
- 4-Bromo-5—[4-(2,6-dichloro—benzyl)-piperazin-1-yI]-benzofuran-Z—carboxylic acid

- 4-Bromo-5-[4-(2,4-dichloro-benzyl)—piperazin-1-yI]-benzofuran-Z-carboxylic acid
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carboxylic acid
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20 acid
- 4-Bromo-5-[4-(2—hydroxy-naphthalen-1-ylmethyl)-piperazin-1-yI]—benzofuran-2—
carboxylic acid
- 4—Bromo—5-[4-(2—trifluoromethyl-benzenesulfonyl)-piperazin-1-yI]-benzofuran-Z—
carboxylic acid
25 - 4-Bromo-5-[4-(3-trifluoromethyl-benzenesuIfonyl)-piperazin-1-yI]-benzofuran-Z-
carboxylic acid
- 4—Bromo-5-[4-(2,6-dichloro-benzenesu!fonyl)—[1,4]diazepan-1-yI]-benzofuran-Z-
carboxylic acid
- {4-Br0mo-5—[4-(2,6-dichloro-benzenesulfonyl)—[1 ,4]diazepan-1-yl]-benzofuran-2-
30 yl}-morpholin-4-yl-methanone
- {4—Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)—[1 ,4]diazepan-1-yl]-benzofuran-2-
yl}-piperidin-1-yl-methanone
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{ 4;75; ggg.l- |5{;]1/&: _%.io?%.i{;.&gjr?gﬁgnQ%%méHéémfby@)y[wjmeaépan-mw:sbamfofan-an- 2-y1}
iAf;]Brlorm-lgarbléﬂﬁlk(dei?l uor 0-22- n'e':)hoxy_- phenyl) - 3- et hyl - pyrazOl -1 -ylFpiperid

-1 - Z an-2-car box Ci-d.
4-2 Ch]CQ)r g'— 5%'?1?2%68&6#'{% Pé%%‘?ﬁ&ﬁ%@'?ﬁ%@ﬁ)‘f"o{‘}g Aee BlaBé1r-?/l&-i4ﬁr_n2:d§x|-g%nrzlglju_r%g-r% z0f ur an
- <- Carbe kiliPaei
{4-Brom)-%%-?Z,G-dichloro-ben | f 1) - pi in-1-vlij- -2.
L oo B o aiehiare bynyemesHiarshd] M Epdn 1 7l Brethyl-bSSEGaa-8" 2 Y+
4- Bronp- 544- ( 2, 6:.di chl - enesul fonyl) - Pi I n-1- - 2-
car boxyl V'é'%é:ripaot"}""dﬂ?{ﬁ%%ﬁg%no- et hyl )}/aﬁn' dleIoer azin- -yiFbenzoturan-2
{544- (2, 6- BichbRI-8-[agR B ithipertasizendsyiidnyl)-[ret]diazepanoylirbenzofuyan-2mor phol

i n-

15  carboxylic acid
- {4-Chloro-5-[4-(2,3-dich|oro-benzenesulfonyl)—[1 ,4]diazepan-1-yl]-benzofuran-2-
yl}-morpholin-4-yl-methanone
- 4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-benzofuran-2-
carboxylic acid
20 - {4-Chloro-5—[4-(2,5—dichIoro-benzenesulfonyl)—[1,4]diazepan-1-yI]-benzofuran-2-
yi}-morpholin-4-yl-methanone
- 5-[4-(2,5-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl}-4-methyl-benzofuran-2-
carboxylic acid
- {5-[4-(2,5-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-4-methyl-benzofuran-2-
25  yl}-morpholin-4-yl-methanone
- {4-Ch|oro—5-[4-(2,6-dich|oro—benzenesulfonyl)—[1 ,4]diazepan-1-yl]-benzofuran-2-
yi}-morpholin-4-yl-methanone
- 4-ChIoro-5-[4-(2-chIoro-6-hydroxy-benzyl)-piperazin-1-yI]-benzofuran—Z-
carboxylic acid
30 - 4-Ch|oro—5-[4-(2-chloro-6—methoxy-benzy|)-piperazin-1-yl]—benzofuran-2-
carboxylic acid
- 4-ChIoro-5-[4-(3-ethoxy-2-hydroxy-benzyl)-piperazin-1-yl]-benzofuran-2-

carboxylic acid



4-yl| - met hanone

4- Chl oro-544- (2, 6-di chl oro-benzenesul fonyl) 11, 4] di azepan- 1-yli - benzof uran-2
- 20car boX9120¥/13¢324 PCT/EP2009/002297

25
544- (2, 3-Di chl or o- benzenesul fonyl) 11, 4] di azePan- 1- y1] - 4- et hyl - benzof ur an- 2
- carboxylic acid -

o o o Sl - Bl ST RN RNSRGI RBYA o b ARER Db bR GHZ0T ur an- 2-

5-{ 443-&%@-%&5&;@ 0- phenyl) - 5-i soProPyl -i soxazol - 4-yl met hyl ] - pi perazin-1-y
1} -4- net yf(- enzof ur an- 2- car boxylic acid _ _

544- ( 2, 6- Bi{41B42 6-Dhigroyphsnybr2nsoprapyiisexazel-Ayyinstwbripearn I edk-foxyl i ¢
acid amd : .

544- (2, '6‘-9%‘36}996'128@53?1'2933’rﬁ’f,xwlcd?%'gepan- 1-y1] - 4- met hyl - benzof ur an- 2- car boxy!

i c 3aci d5:[4_%§,%45(@]4&0méﬂ'zlygrmpéﬁzw1)yﬂ];l4-methyl-benzofuran-2—carboxylic acid
, 4] di azepan- 1- 0] - 4- net hyl - benzof uran- 2-y1) - (4-
met hyl - pmide azi n- 1-y1) - net hanone WD 2009/ 12732128PCT/ EP2009/ 002297

a- Br om- 513, (2 5efl 08 803 i BbRR A -l P BLaSoRAlcti By

car boxyTi
4- Chl or gcj@l4- (2, 3-di hydro-i ndol-1-y1)-Pi Peridin-1-y1]-benzof uran-2-carboxyl

4- Chl or v )i of ur an.
o1 ovi des {o-Phid AoetoreaRE b AR e T YRR BTAL B or mul o

() er.ein  t QST rﬁm@)rise one or nore pharmaceuti call
accb%?amééﬁ\gﬁﬁ%@%ﬁgw%@%% erapeutically effect Pve anpunt of a%/ | east
one of thes-BeomoLBHis(26-dibidoro-beeroy! D, 4ldiarepen; 1-yll-bengatwrareylti cal |y

acceptabl e salt or e®t er formthereof. In a particular enbodi nent, the
pr esent PIRGAEH-1 o MPIHANEBS a phar maceutical conposition, further containing

one or nmoyezaddi i qNa! 6 GRMRIBIENZ0SH gHsdrRIIn - paTiNeG]-gsraofuraar®i sting of
physi ol ogi cally acceptabl e excipients, auxiliaries, adjuvants, diluents,
carri er saukyptacidaceuti cal |y active agents other than the 15conpounds

according to the _inv i,0n 3. 1 Gu BRI B INMan-2-he present
i nvént i (‘)n4pgmﬂééﬂé&$n%'p'%rpjbec{g?gpiaps"?%&'gg‘p '?é’{'@gggﬁig‘é Consi st i ng of:
a) a th%bﬁﬂﬁ&%i&%@ld y effective anount of one or nore compounds according to
20t he inventi'on and, o .
- 4-Chloro-5-[4-(2,3-dihydro-indol-1-yl)-piperidin-1 -yl]-benzofuran-2-carboxylic
acid
- 4-2-(1 Htetrazol-5-yl)-benzofuran-5-yl]-piperazine-1-carboxylic acid terbutyl
20 ester
- 5-(4-BenzhydryI-piperazin-1-yl)-4-methyl-benzofuran—2-carboxylic acid
- 4-Bromo-5-[4—(2,6-dichloro-benzenesulfonylamino)—piperidin—1-yl]—benzofuran-Z-
carboxylic acid
- 4-ChIoro-5-[4-(2-methyl-5—thiophen-2-yl-2H-pyrazol-3-ylmethy|)—piperazin-1-yI]-
25  benzofuran-2-carboxylic acid
- 5-[(1S,4S)-5-(2,6-Dich|oro-benzenesulfonyl)—2,5—diaza-bicyclo[2.2.1]hept-2-yl]-4—
methyl-benzofuran-2-carboxylic acid
- 5-[4-(2,4-Dich|oro-phenylcarbamoyl)—piperidin-1-yl]—4-methyl-benzofuran-2-
carboxylic acid.
30
Most preferred compounds are :
- 4-(4-Bromo-2-carboxy-benzofuran-5-yl)-piperazine-1 -carboxylic acid tert-butyl

ester



b) a therapeutically effective amount one ore nore further pharmaceutically
active agents other than the conpounds according to the invention.
ConpoundsWeR0&¥2i¥tural fornula | nmayge used in conbi nRCTER2WPOR28he or
nore other drugs in the treatnent, prevention, suppression or anelioration
of 25 diseases or conditions for which conpounds of structural formula I or

the other drugs, have utilit ical l.y t onhyi " Qf I IS

saf er or W'ggaép?’@ﬁg?U@#PF@%SQT%/'%&O%&#'%%M;ﬁ%ﬂéwgrg%t{l ng%gr%%ftﬂ%mgﬁg?s saf er
or nore ej_{g@érﬁgxﬁ_hadh|mu$&,idfum-5.zgqﬂp@@zmwaomxyﬁe amittitert-batyl
properties of the 1 ndividual drugs. Such other drug(s) may be adm ni stered,
by a rosdter and i n an anount commonly used 30 cont enporaneously or
sequentially wt conpo £y St uf ali. lo_cXheRvic seigpound of
structUTa4'B?‘/'B?Wﬂg'ég'l(pYrrémﬁ'?gg'og%@éﬁggbaﬁggut{s%gvﬂ\}r?ﬂ %ea oryﬁcore ot her

drugs, a &.@}Ph{&aﬁj(@fbyﬁﬁﬁﬂgqﬂm@&l‘g}l@ip’érag’nsuyll)-mnefurantﬁ;(:@fboaww a¢id conpound
of structural fornula | is preferred. I—,|0vvev§r, copbi naf i on thlecrgé)lé also WO
2009/ 12732 CHGOFS£A1y0gind20uethypierags- - HeBea ARk Y a3 mound of

structural fornu l,-an N Obl I @RSl - eRkefueaed- on
di f f er ent *&RIBM%A gﬂ'ﬁgﬁgﬂ%éé@ﬁ?ééé?"wr@@Egg‘?]’%ﬁr%?i'i'ed t hat when used in
conbi na&ét‘%xWié Bcigt her active ingredients, the conpound of the present

' Tower ad@dsambnai-rfigaa-henzotrark oo N eI AR ADR . Ry A Tehect Vel

pha{d;acguﬁlg I_corrposi tions of the present invention include those that

cont%i n®Y nore ot her active ingredients, in addition to_a cqmpound of
st r uct ur aly-iprarbq4l(5-tEflaominesthykpyridie2-gexyveiperiginetiyihenzpfienNity be

adm ni stered in 10 conbination with a conpound of structural fornula I, and
ei t her garaxyli¢ agisld separately or in the sane pharnmaceuti cal tjcorrlposi tion,

i ncl ude, At ol & dHfiskol Bend érdyin-pefith etamdurax-Z-Darboxylic

i nhi bi térg%%ﬁo?i’éﬁlsiqﬂ (szééng? ti zion%b%éggplﬁgpi ncl ugieyﬁg PPARy agoni sts such as the
glitazonerl (e.g. troglitazone, pioglitazone, englitazone, MCC 555,

rosiglitazone d the |ike n T, _PPAR Lirga {-Ddaeldigic PPARah
dual agoni5s[t4$(2'é‘@ﬁh'9?'@@29%5%)@&5Ag§@%%%9§? gﬁg%f%ﬁaﬂagfdgenf%r ozil,

cl of i bra%cﬁj fenofi brate and bezafi brate, and bi guani des, such as nmefformn
and phenformn; insulin or insulin maunetics; sulfonylu e

i nsulin -s%Bmmgcﬁglﬂe@-ﬁlﬁbj@r@@et?ml-swmﬁ'@r@;aa@' 'Q?Hé‘,“'if&@ﬁetﬁggf‘gén%d

rel ated rm]teoeri.al S;,a-glucosi dase inhibitors, such as acarbose; gl ucagon

r ecept orc@ WCAYhi sts such as those discl osed in WD 98/04528, WO

99/ 01423, ABGRLIRNBER, BrilcMErdDEAESksuIIGh)-piperaring -irsgaiuraiid™ aLp- 1
receptor agoni sts such as those disclosed in W00/ 42026 and W00/ 59887,
G P20G Rarbaetlicaciduch as those di scl osed i n W00/ 58360, and G SPer ecept or
agoni st s; ACAP i Y- Pirr- e6Aipt-atetByldgemziofuransidtch as

t hose di'sc '@ggﬁfﬁ%r(%?eﬁ%gg%g; chdj estergﬁql owering agents such as
HMG- CoA ¢fBugyirsacid nhi bi tors (lovastatin, sinvastatin, pravastatin,

cerivastatin, fluvastatin, atorvas ' b El g IRes¥afghata-n, and

ot her st-at4'@)‘9r°b~'i-"l[‘é’(g@l‘@‘%‘é’&%’bgwé\ﬁ%ésd&? 8%‘@?’@5?@4\?@ congti pol , and

di al kyl aggr% LikkyLcigerivatives of a cross-linked dextran), nicotinyl

al cohol ,“ni'cotinic acid or a salt thereof, inhibi IOLS| cg ch?l ﬁﬁ;f_r ol 30
absorspt | ond-Chlotn-5442 S dishloso-beazeaesulionyhpire gz n- LW RIARI st er ol

acyl transferase i nHi bitors, such as, for exanple, avasimbe, and

ant i - oxi GRMOXYIGREH as probucol : PPARS agonists, such as those djsclosed in
Vo97/ 281495-[an%msﬁi-syfm@mmzwspmmbziaa -fiptinethyibeszoean-@ngaraparicne,
phent er m ne, 2009/ 12732130PCT/ EP2009/ 002297 si butram ne, orlistat,

neur opepacide Y1 or Y5 antagonists, CB 1 receptor inverse agonists anlt&j1l

ant agoni st g, reperngi t BHALH Siss- nesrdofiiran-2-eadgixglic agidni st s,
in parti Cugé[f"a(gquﬁh%@%&fé n- r@@gpt orhi}é]odﬁin{sgtig?l ghrelin_ant agtgjni st.s, and
mel agy n-coaqgggﬁy%qaqsnﬁﬂn@mnétw}pyricbrm-éml@xy)smpa@bﬁt%v&:beﬂF raieTe acid 5
transporter inhi'bitors; agents intended for use in inflammtory conditions
ot her t haarhgxybeesid i coi ds, such as aspirin, non-steroidal - )
anti-infla UGSs_ Lich | @c4]diezepant loglkpgbrefsieary 2-

i nhi bi tofs?jgf"iﬁ%ﬁﬁ“?@?e 9%%&3@%&%@?@@ : oy B i nht bi tor .

ant i hyperchehsiyieacidicl udi ng those acting on the angiotensin or renin
systens, such as angi otensin converting enzyne inhibitors, 10 angiotensin

Il receptor antagonists or renin inhibitors, such as captopril, cilazapril,
enal april, fosinopril, lisinopril, quinapril, ramapril, zofenopril,
candesartan, cilexetil, eprosartan, irbesartan, |osartan, tasosartan,

telnisartan, and valsartan; and inhibitors of chol esteryl ester transfer
protein (CETP). The above conbinations include a conpound of structural

T o N e ~ - . " Y



WO 2009/ 12732131PCT/ EP2009/ 002297 wi || be dependent upon the age, health,
and wei ght of the recipient, kind of concurrent treatnent, if any,
frequencyWeR¥Ba2kent, and the naturgsof the effect defCTER20004PBAT er al
adm nistration is preferred. Oral admnistration is especially preferred.
5Sui tabl e dosage fornms include, but are not limted to capsules, tablets,

O cas. - 1 G-BoB0-5- e ErieniofpBEF Lot b RasreP BT I tasBluraB2' G ops.
sol uti Oﬁ&-n?%rrpﬁgm—gﬁgfrﬁémaﬁonéuspeHSi on, enul sion, which can be produced

accordi nown in the art, for exanple as described below 10
Tabl et s: {8-M-(R5Dickloro-Lehydigretiearnenssulionybpipéraain-ty|l-£m8ih¥ssi on of said

m xture into tablets (direct, c ression), optionally granulation of part
of m xt Q?@ﬁéf%@'ybdﬁéﬁ’@%‘gl%ﬁiyﬁg%ﬁ@W%s: m xi ng of active ingredient/s
and auxi | g%g@ﬁﬂ@ﬁ?,@l&cﬁofd-Bléﬁf’ér‘?eélﬂMﬁﬂ')-ipi;Sé?bkiﬂﬂﬂ_‘yl]ébe@\lzafwéﬁetz-vlg- powder ,

filling p rs ér ate into opened capsules, capping of capsules.
Semi - sopipdsid{rel rl-meethanogel s, creans): di ssol vi ng/ di spersing active

ingredient/s in 2 n eous or fatt arsier: b X)) f
aqgeousl‘ f it‘l'gio'ﬁ'ﬁa‘g &‘E&@’gﬂﬁﬂE@R{ﬁ'ﬁﬁ@ﬁ?'E'ﬁ%}/"'?’HYW%%%@&%?H%%%BWrﬁ%‘%ﬁ'gni zation
(crearrsnﬂi}FMbﬁn-@W-Wéthbgbhgs (rectal and vaginal): dissolving/dispersing
active ingredient/s in carrier material liquified by heat_éére,ctal,: arrier
materi at AdBroand-5-{d-[ae(é-flucigidraethox-ahemdl-3maethyl-pyrazohdnlRiPedfint 1on of a

gel |l 1 ng ent casfin j i xture into suppository fornms, annealing and
W tL(gra %%M@P%ﬁ%&i%% Efl]fjhe forms. Aerosols: dispersing/dissolving
active aganthmpre-58-[a-(21earhlaatberzenesulignysppigeritin-4Hytaminbpbenzafutan-2er . 30

I n general, non-chem cal routes for the production of pharmaceutical
conposi CABIXYA@ECEr phar maceuti cal preparations conprise processing steps

on sui tabl lic £34 2N { i I AL R-QyNITor e
conpounds {2'\%8%8"81[{{%92@3@%&#' 73 %ﬁg%%%%%ggg#%%%gﬁd? r@rﬁr&'? Ilde?ai nvgr}lt ion
into a (esaabykpiparazintiaj)-metbanambyi ni stration to a patient in need of such
a treatnment. Usually, the transfer of one or. nore Go n cording to
t he 1% nventdrBPmerdd4sfcfrdi QQ@%“WEPEM}'P@&%'WQ'ﬂggg?gogf%{?ag}'gbne or nore
compounds gl LR amiethpantholdmpaigd  ng of carriers, S excipients,
auxi liarres dnd pharnmaceutical active ingredients other than the conpounds

accor di ng {6444 p&-Divhiotoi ienzyBrpipatszin-prtlct-sathy-kangedurancdyirmompheliar e not
limted to conbining, mlling, mxing, granulating, dissolving, dispersing,
horn)geni42‘)/||'*l§',et fng and/ or conpressing the respective active and

non- act i_ve,_CRYre%-ROES6-dEibRbstengsalionyp[1, pliidzepanntyyl dedzpfurarssi ng
steps are known in 10 the art, for exanple fromU | mnn's Encycl opedi a of

| nd@8t r icarb@hdiniasidy, 5th Edition. In this respect, active ingredients are

pref erabl y : e UNRkAGHSY Al d-fiyB-A-AYQAYILEEhZBRsHaROR OF
nor e addi t%@%g’gg)éwgu%nggﬂgﬁer Pﬁgﬁﬁ%ld]g%%%ounc@ accor%i ng to the
i nvent i garbakyjlietcidhow val uabl e pharmaceutical properties, preferably those
pharmaceutical active agents other thap t ound cor di tp the
i nvent i on,4'@I|i\iQfﬁ'%[%(?d?%q’m%@dbﬁ’é@él%}’ﬂonﬂﬁ'[égl%?? a&rf’yﬁg’&”ﬁgﬁ{?g” or oral
use arecta%% Iiﬁ’acﬂj |l's, coated tablets, capsules, powders, granules,
syrups, jurces or drops, suitable for rectal use are suppositories,
sui pgbl e fBH{4-[B(Z6:ichlorapbenyk-Ssisbptapyhisoxprelf&ymethytiipasagied -yb-4queous
sol utions, furthernore susgenﬁjons emul sions or inplants, and suitable
methyl-benzofuran-2-carboxylic acid
- 5-[4-(2,6-Dichloro—benzyl)-piperazin-1-yI]—4-methyI-benzofuran-2-carboxylic acid
amide
- 5-[4-(2,6-Dichloro-benzyl)-[1,4]diazepan-1 -yl]-4-methyl-benzofuran-2-carboxylic
30 acid ‘
- {5-[4-(2,6-Dichloro-benzyl)-[1,4]diazepan-1 -yl]-4-methyl-benzofuran-2-yl}-(4-

methyl-piperazin-1-yl)-methanone



20 for topical use are ointnents, creans or powders. The novel conpounds
may al so be |yophilised and the resultant |yophilisates used, for exanple,
for the pwepassazrzzm of injection prepgyations. The prepacCatrpeeis/opn2di cat ed
may be sterilised and/ or conprise assistants, such as lubricants,
preservatives, stabilisers and/or wetting agents, enulsifiers, salts for

nodi fying the osnotic pressure, buffer sybstances, avours and/ or
a pl ural ikBramorrbi-fRf-dichipirsbeRgeMhPIRT! |,n-%-cyrarggp8}r-§gg¥§fﬁlga%rb- nor e

vitam ns, : 4y t abl e excipients are organic or inorganic substances,

whi ch & éb%)f}ll"?aat%%e for enteral (for exanple oral), parenteral or topical
adni ni st rRChiToByH-(2) 3rdihydreaiatol yh-piperidiovel!-benpoiuiar-2-¢arbosyignpl e

wat er, vegetable oils, benzyl alcohols, 30 al kyl ene glycols, polyethylene
gl ycol SC1@¢l ycerol triacetate, gelatine, carbohydrates, such as |actose,
sucrose, mannitol, sorbitol or starch (rmaize starch, wheat starch, rice

st alsch, potato starch), cellul ose preparations and/or cal cium pgosphat es,
for exanpl eAd¢gdrdimigei tom phosguieade objecal dhamMgaenlgelvVBABRPhAIRVIdGRgfesi um
WO 2009/ 12732133PCT/ EP2009/ 002297. . ;

st ear atRharmaceylicak ¢oapesiHga ComRTISiRg A E%rInPSPBCSjSé,Orfnflo rr?)lfg?/ Ir)o\%r;/?r? in the

met hyl Gl hHb&fiGns %?Hip‘ﬂi%b‘%ﬂfeb@?(w&é aeebtaltnslly guekptdbhy expipiants Bddree
and/or Vaseline. If desired, disintegrating agents may be ed such, as the
above- nhetapmdidally effestivhemeunt ofl aloeask 9% Fﬂ)ﬂm@?‘ém?, ol ihgsR&SPRk ed

pol yvi nyl rrolidone, agar.. Qr Wl ' reof, such as
sodidum '\Q/Vﬁﬁﬁ)‘#&'f’é’.r aABQ?qn?%c%uéugaﬁ)ﬁgﬁé%’gb% ﬁﬂoﬂ:{égtleﬁq?ﬁt?ﬁgh%ﬁf | ow-regul ating
agents and |Upiasfiliar efdodRrentltise psédent anverdioo, previeesi & phaindacautical t s
thereof, such as magnesium stearate or cgel?;ﬂjum tearate and{og "

pol yet hgoropesitippcBirthencagéainingr e 8F MYLRAQIINAL MRS, SE'eCted 'L, 10
whi ch, jf desired .e. resist ; rNigGchbi . idntd S UKilReiRe
concenttlhgt eqoygcc%%ﬁﬁg{gso{)ﬁt ?@%Sslél%g%%@té Sgggga%hiﬁicﬁ;%ﬁgy optional | contain
gum ar ahdjtivaht@! lilupatsy wamsiersppndophatoreseutioaye Btive regegts @dnera o the
titani umdioxide, |lacgquer solutions and suitable organic solvents or
soll\ﬁentCQﬁ‘ﬁPHﬂ@%?CPdeTQj@rt dP¥EAlte coatings resistant to gastric juices
or to provide a dosage form affording the advantage of 15 prol onged
action, the tablet, dragee or pill can conprise an inner dosage an&,}gn
outer dosagim congartieniar nembatineentbetheg Preserteinventipf Proyidasy & &6k r the

former. The two conponent an be separated by an enteric |layer, which
serves PWP&@‘"&@H@?&[%&?& 83”?'ﬁt?rt'gﬁ§{stonach and pernits the inner
conponent t%a%ﬁérdd&meéw sfféctivecaduadiesiuoneor hioréeodelcaydd dccordingése. A
variety of terials can ‘be 20 used for such enteric |ayers or coatings,
suctd mathex ineestiomanddi ng a nunber of pol yneric acids and mi xtures of

pol yrer | ¢ g} dsut Lo Gl MR8 Gty el bAL e Sther phgheheeioly | ons

of suitable eparations s as acetyl-cellul ose phthal ate,
cel | ul oggtigs agante sthehthdnatkgonmomridsydcooedingltodhe jstventibat e, are used. Dye

stuffs or pignents may be add to the tablets qr. dragee_c¢ A r
25exanpl e, pﬁ%mpwqq %f Etzﬁ%“FtHF?ﬁgPrmH'aolr 5 %u§ﬁ§rlgcc[o |§%ﬁ§r§%tﬁg§rgel I())ﬁs of
active &ggﬁ& rd&)@gg\.,mi E’he @Rl EpeAERticHh, SUPSeasieRsoRendliogativrc ofr

i nor gan ance are suitable for enteral ge. g. aoral) or
par gat edileaadnion sonditions far whigh campappds ehtstastural ferguat eretier otfiefh t he

I ds, fc ter, . t ' l's,
Pol yet hirarangys bty TYRRLY e carbigan.ados s 1 SHaE B pifte HeR0E, ©
magnesi rf%flﬁéra% éF)'n@, 8P thd ebrdiration il dafer bnmpae teffective tharaboetds it
coated tablets, cap?su

es, syrups, suspensions, drops or su 8§i orjes are
used fobeeepciéd dasedian the poditivearapedies, ofgheriadiiiupl 6‘i"|‘££ Ué’qa s

solutions, furthernore WD 2009/ 127 PCILE LR LSBSs.
ermul si ofEUG(S) i HAY ahE sAdRINISIRE %\%rasééraén%?aﬁz%ﬁmam Str a%ﬁﬁ,gﬁgflg

Ol ngge n&%nté?ﬁﬁé‘r%e‘éhs%ﬂﬁ@e&ﬂi@llylm 4 eonipopndalf stpyoturabforowla THYhaovel
conmpounds can al so be’l yophilized and the Iy%ggi lizate ogﬁai ned can be

used, fa cempophd offsiructirel feratiiatiisnset GHUIREPPERNGAUSHAAD i BlvsOT BRIE
preparations jndicated sterd L r n t aj i @ReS such
as | ubr i¥B&k s‘!rug?’efeﬁ?ﬁ%@?n s{)'g)g:uﬁ i@ﬁéﬁgﬁ@?gy%&epﬁg@;%béﬁ(g

emul si fi@spodl b srastupdiffeahiagl isherefesrant iHoweers combinationdhemmyselsaces,
colorants, flavourings and/or aronatizers. They can, if desired, also
contain one' or nore further active conpounds, e.g. one or nore vitam ns.
10 her pharnaceuti cal preparations, which can be used orally include
push-fit capsul es nade of gelatine, as well as soft, seal ed capsul es nade
of gelatine and a plasticizer such as glycerol or sorbitol. The push-fit
capsul es can contain the active conpounds in the form of granules, which

o o o ey o o o o o, o



20 fl avoured syrups, aqueous or oil suspensions, and flavoured emnul sions
with edible oils such as cottonseed oil, sesane oil, coconut oil or peanut
oi |, as wwDI20@z12ed21xirs and siml ar rmaceuti cal vehi eCegP2@®9ioozbt e

di spersing or suspendi ng agents for agueous suspensions include synthetic
and natural guns such as tragacanth, acacia, alginate, dextran, sodium

car boxymet hyl cel | ul ose, neth 'Ce||U|°§§’ 2580I¥vinrl- rrolidone or

gel at i rigcludes thasgpiesminewhishriiea2qrapRURGPT ket Ayl S PPS "R ude
agqueous | utij.ons t A CQypo N 5 ubtigedpesn It of
exanpl e(?tﬁ%ét @Wiém %Eﬁ egggﬁrﬁ%{e\éﬁg gﬁzaﬁﬁ%geﬁolﬁr%{?s. n additi on, i
suspensigiiemplatédiethat When wsepoiandsmamadipprwithi ather ictiye iingrastierss, the

' be adnmini stered. Suitable |ipophilic 30 !
vont ol amaesndel i e srveioreRsi s BIRE Gbfedt g MERL AR e
a! g e_s'%%?s Fﬁéeﬁve‘?)ﬁp?rgﬂé]\}ger ablxs tﬁéﬁ%ﬁ‘erp'éabﬁ'@'u@éﬂ b%@. Accoedivigiynheene

gl ycol € Cco s are sol uble in PEG 400). )
2009/ 1203 iveClit 8P200PO6itians of the prasasbinventipadnrivdesthope tbabRenigiy

cont ai n substances, which i ncrease the visgosit f th ,
i ncl udi ORE GToMOES LHPPE aCH¥Ri AT %ﬁ%‘éxqusﬁﬁ o1 39, 3 %%‘é&@c@rs %?tr%w?%’r%/ or
dext rf'inforr?\mai pnal ly, the suspension may also contain stabilizers. 5For

adm ni stration as an inhalation spray, it is possible to use sprays in
whi ch the aExameldsngofeddtbat asties t Ingrediestsol thatl BraYs ukpeAdEUNisiprgd In

propel | ant gas or opel | ant S (M. Xt ( Gter0 (i
Ch|]&0f¢%P%@§PBOWE§.gT%nB%?i e°fr%€?ée{5f‘aénfbﬂf“s’@;3\7§h? ageods%()j/mlljns'%tgr dere in
m croni ﬁ‘&arfa&!lﬁbr intieh s S eGSR LBt alneuTRpesition | inokidepbysarl oofi laited
accept abl’'e sol vents may present, for exanple 10ethanol . %hhg]lc t'.r(])él

be anpl |
sol uti oles dipeptistyl peptidase dVedRilYh inhilaitogs ginsulip gansitaing g6

Possi bl rmaceutical preparatio Leh ec yo-nel ude,
for exaﬁﬁ% s%%gﬁst o?lfci‘s,g%ni%% @ﬁ}laszp@{egof(g'??cgfﬁgﬁ%&in%h E)FJ dtl)lxaeéogr%’ nor e
of the éﬁ@itéfoﬁézﬁmmﬂksw ISiglitaxdROShh@r thebiike) bl totidre PRI OlJaNsy bases
are, for 15 exanple, natural or synthetic triglycerides, or paraffin

hy drioc ainetuding PR ARy tduah agpnistss aichasiéBE-29% ansl BEARpepgenists sutt af

capsul es, i ch cgnsist of a conpinatj . i n i a
bace.  PaeEBIaina g8 et (S Al HesninleEp it (asaiBgs  Spott b 2o
pol yet hylgieme Rl Bheor@t;ainkuin hatdineak oinsetidsorsulfeaylurearedndi otber t he
conmpounds of the present invention will _ be in the 20 form of

phar macinsulic as¢gretagoghesb FeC aa$ st9|@ﬁ@:fdesa9m§2iﬁ|ﬁy3mﬁ8w ,angk rﬁ?é?%! in
B e

phar mac Sui | e pharmaceuti"cal 'y accept abl e

sal 3§ OhntRrieePaNHisalthbsé sdisbesti pn War|98ie4528,d V4Od 00/ @28al YO whi ch
may, for exanple be forned t?g m Xxi nz;a sol ution of Lété conpound acc?rdi ng
to the DA/EOOBBENAWM® 08/6981C GLRti1oMLEt-1 2NgIRgSH@REUPHE ) 1SFeRIMAACIIR aci d
such as_hydrochl ori gy SW ' [ ; ' iggari c
aci d, nﬁ\"éﬂ @Satglog? @%@@%% (':ﬁz\z\(/:légKB /ggg?iéca% gcwbgﬁgﬁgrgg’?ﬁﬁ@meg aci d,
citric agkl.ad gidsar discreied, incCWOOD/68360,dand (b setaptoc agonists; FRACAHES nor e,

where the conpounds of the inyention carry .an acidic, noiet. S Ui

phar nac?ﬁt@%‘_alm@"%@éeéﬂgﬁ%cégl ﬁe§ePWé%e%9‘3/rH§§ YRS %@ogp@%@o%%c! Lﬂaws‘gu ts,

30 ,&. 901&%‘112‘6““&{0@&&@%%@@' ég?nt%' %@éﬂ 2R BAIGICHR! RldusRIges intbitbrs

cal T um’or-nmagnesium salts; and salts formed with suitable organic bases,
e.g. quabeastatiyi, asimvastatisal psavastirg 00#rivaBERTE 6 Ftvasko o/ afopastetin, - The

present _invention includes within itsg, scop rodru of .4 he of

t he predanastaifent TQ?H@%’@@'B{ | AN ené)'rslg?r, sﬁ@ﬁnéfod%’alaégci}\ﬁgl I S%Q@%‘r@ﬂ?onal

deri vat k(‘éﬁﬁe&%rérﬁﬁe?%m@é{w, ahdt BRIKIARRBEIKYD Rtivatites VdTi ahcrse-linkadi | y
el

converti vivo into the required conpound of the ,B,r esent invention.
5Conv enteatrah), pricategl aéohiobr nicaknis gicidt or ensaththeseehdnhipiters & chalestgile

prodrug derivatives are describ f | ' LENCRMA- Lides, ed.

H @deéngépaa,tlog,sé\ypsr,as_ngé_eﬂmlebde LRE BRARiBsterBI, DeryP C%A.&‘id?é
acyltransferase inhibitors, such as, for example, avasimibe, and anti-oxidants,
such as probucol; PPARS agonists, such as those disclosed in W097/28149;

antiobesity compounds such as fenfluramine, dextenfluramine, phentermine,



The pharnmaceutical preparations can be enpl oyed as nedi canents in human and
veterinary nedicine. As used herein, the term"effective anount” 10 anount

of a drugwonophiarizaceuti cal agent th will elicit the pCoEPgIcad220T

medi cal response of a tissue, system aninmal or human that is being sought,
for instance, by a researcher or clinician. Furthernore, the term

"therapeutically effective amount” nea any anount i,ch C ed to a

cor r es ibutranginsulsjrésat, iRMTARSPHER Yr"eé’éir{?/%@_néﬂorﬂ' L%ﬁo ] Féecseﬁl%?rsﬁqg?s:”enpr oved

treatment, heal 'cg%nég V&AL i D endriCre@dptbt HRNINS, Meldnsicians eecaptsor der,
e

or si d@9AN¥gan Crease In the rate of "advancenent of a di sease or
di sor dejgonfdts, frepaHRE mekinodestinwit lecapior saganigte, ghtalint antegpaists.vand o

enhance "normal physi ol ogi cal functi Sai d, t hergpeut.ic. e cty.ue unt of
one or mb@imﬁoﬂwt%tﬂ%mﬂ!ﬁ‘%dmﬁé ferePty iq{ﬁgﬂ?%"gﬁ'i Q‘I“%ntodvl\l}wé ta% he
skilled art]i Qrraap. b | ihYerfRIerdr iRYinfiamnsRo e, aphditidas 2étkeown i n
t heart Fa”ﬁﬁ’é’?@ﬂdgf‘ﬁ’ﬁgﬁs %ﬁ?dh%eg to Hlpeaﬁ\}er{?i on ar _ed/general |y

adni ni ghanegirwoebemoids, y stich casmaspirial Mrept@reidabnanti-udlaEmytors uFUSS) e

d t hat th itically effectiye li.e il . 005

a0 NG NG EBE)VH G HREKY GTS- 2 i Eprh GRf iR B RAEO00

0.5 an%]%oggw_f%pﬁpﬁ%&gé; ughiihypErerdiesy iferseing fhoskeradiing ben welen about
a ny 0 0

0. 001 y wei ght. Those of skill w |l readily aBRreci ate
that dogegib®yeirs oc aeninasystamsa stiohas engietensire COPEETINOCERBIMR URRIPf5e

ity of th t d th ti Rl ifEtci i
o1 1kt san@itanen ThReoaRe A eI L KISt 38 cSPRETT feBaphic
o 1 Br T SfaIBBRAGSSINbAF, AsiBOYAR ATl eofenbpritj epedasarddn ecilexetihose of
in r y

skill a variety of nmeans. A preferrr?d nmeans iF trto megsyre t he
physi ol epicsaitapot iebesartsh, alasiarien, ctasesaran. tejpisartan, and  valsartan,

2009/ 1273213 7PCL/ EP2009/ 00 T 3 PPhé eHovenBdmMbBmatibAs any
nammliﬁi‘?@ﬁ)éﬁi(gjs& ?%‘?,ryqp%%g@nss{)e.r, B%éé‘ﬁi(?uﬁgprs?y human; rodents,

i ncl udi pgHBE S cdnbsurnef Beastuealsformalzbl, tos;a phaimassutiselly eeseptebie sal

felines, etc. Aninmal nodels are of interest for experi al .

i nvest i gatsavate prereptii withaonRgdelr mere t‘-?tgﬁf 't\’eoFgﬁl?r?anﬁHé'i Hon, Jimitiga

speci fic dose for |J%§Fb&%ﬁﬁ’e{tﬁ%' ?fpéé&\sa&n&be@e@d@ctm@wwla owitthewvanarrt i t ude
Xanpl’e on the

of fact GFAMAGT M efficacy of the specific corrp&i\ﬁl(gs (Sngl oyed,
on the agse BEGve Venghdundsesetemtedtfaons bigunsisgesh, sulfeaylEgas.t I dO0f

diet, on the tinme and route of adm nistration. € HebIOBNgad - t he
i nd of reduase MMIIGR, BRAR AZORSEade PNl pE RV FERbl Ak

phar mac I gbination and severity of the particular disorder to
whi ch tﬁggltsﬁglr:%%@opgﬁat es. The specific therapeutic effective dose for the
i ndpgi dual patient can readily be determ ned by routine experinentation,

for exanple by the doctor,. or .physi,Cl i G i r deyxdFot @y
t her apeut i ¢ A r BENRENEMPPHIPEY (@aﬁsgﬁéo%% flﬁ‘é‘%? erfg,g tghg?(guscep?i bi I ty of

a parti (?H% htabRlrk df0sdif ph&piattical tbmipbsitionb] ebarantenieshits thalyoe or
det erm ne y invitro testing. Typically a culture of th r?ciaéséflé tgégnbi ned
with a subjeecompounds aeceldingoythegn¥HISRNLPNG L PYE %O'Bé?¢o 3F Tl e
sufficient to allowt bV t s i@l eabipidriacbugiiariesual | y
bet men?%uﬁ‘eoﬁéo%tﬁ%%gﬁsghgngf \;\as/g)gg’. %EEfrEi ?E%@glggt est | itr?é %ul tured cells
fromsa bjfpeantsaaMiéntsRyakmerssa parmaceutivatiyr activg egeatst pthed HBPete, the

present 1nvention provides for the use of co unds or
phar mac exstmpeunds aeeasgingiPrdhe aT\tesn%PHe?%?OWVSE‘%@HQ%H%%?%%%@?'

medi cament for the treatnent, prevention, or anelioration of one or nore
synpt ons of di seases or disorders that are nodul ated or otherw se

25af f ect ed byhd aphamnaceuticabcepnposiionsviafy the iPRe St ANYETHIoN, (MY oib§ X
receptor is_inplicated. I ne ,enbodqi ¥ n hsled
herei n sadmigigarad BYoRNY meedns Ml ReIKve 3@%‘39 %tre.ntdpﬁ gﬁ@teﬁgr %ﬁ%’%ﬂn@ﬁt , the
corrp@undgdn@{rgé/t}é{% hﬁ_{?gi Nl By asrapgorpasénterdl, t tupi¢almeeniedalX irdtayenous, | n

t odi t

anotther e nent , conpounds 30 provided herein are inverse a%(?ni sts,

partial ingamuscsiao inbataritanasal: nlreeriquiarefntiaseingl, Haedef 3 dLAosH
Agon st s e amaots! |Intr|a%\évri A elaf 2N EEmAIN drebliétd) routes. Alternatively, or

concurrently, administration may be by the oral route. The dosage administered



enbodi nents, antagoni sts. WD 2009/ 12732138PCT/ EP2009/ 002297 Accor di ng
to a fourth object, the present invention provides a nethod for treatnent,
prevent i oNQ 2009i2ld2ti on or anel i orati of one or nore syopiEPa®IND220d7 Seases
or disorders nediated or in which farnesoid X receptor is inplicated,
conprising admnistering to a subject in need thereof an effective anount
of a 5conpound of fornmula (l) or a pharmaceuticall ccept.abl

t her eof will be dependeiteyrRen éBeaQ%cP,ga&P‘reaBSe‘é’E ti%vﬁ}ﬁ |r‘§¢{8%tn§v?@|ed; Ofet hods
for treatmen ' UnhERLES hOTtd e AAtued ©f Qhe raffeet

synpt on'®O's rﬁﬁnég'ée%\é@%;’qgi’agxr ﬂgragéggrgggrggﬂ?&rag?haﬁ?pe(cho[ esterol em a,

hyper | | gegFet. epaemiteral psinistratibp derpreéerred. Qyall agministration i 6apseipbyhy
chol estasi s/fibrosis, cholesterol 10 gall stone di sease, gastrointestinal

di seasep@feredi ti on, hypergl ycenia, diabetes nellitus, type 2 diabetes,

| NS i n TeSEahANECdolBIANBIME MBIUGRXIBUL bie/ ndteRfite®ALNrapsulus! tabletsases,
at het oscl er0SI'sS, cancer, Intlamatory disorders, obesi t%qr ost eopor osi s,

ski n agpsmstshadageeewt semeselids, i povwaleds.pigapuiest i SHPRIYONGEr sOINBRERIS son' s

di sease and/or Al zheiner's di.sease. 1 I r

i nvent i é'fﬂaf@%éoi'%/%h@rir‘%ﬁmﬁr BUSEHANS, Cﬁgqprh%sdn%fé]?lggﬁggﬁgeﬁg?ﬁséckéfocl)*tm’

devel OPLAGR Cﬂ%?&'éélé?%u?,ﬁéﬁéiéﬁ,dthﬂéﬁbthvrﬂdSWuﬁarF@@Spﬁtﬁdl!wdofacmm@”?cem a,
| ow gl uC S5 § erance, 1 nsulin resistance, obesity, |ipid disorders,

dysl i pi gesthads ky@enlin thelartnfos exappie asidgsgiled Belv:, hyper chol est er ol emi a,

| ow HDL 20 | evels, high LDL |evels, atherosclerosis and its sequel ae,

vast¥l ar restenosis, pancreatitis, abdom nal obesity, neur odegenerati ve

di seaserapRikARAIST AeaRhipatianysrmd apslidnes, MerafressionSyEdmeiue
hypertenston and other conditions and djsor deis, whe{e i n%gl Lo LS Lafance is
a’ conpoirdatiablets (diestetAraRrassianen oPtiena]egranulaliathot pat FemyX U PE9TEL hod
conprising adm.nistering to the patient a 25conpound in accordance with
structuFQﬂ“Wﬁ??’rﬁrl"a | in an anmount that is effective to reduce the risk of
devel opi ng said condition. I n anot her aspect of the invention, the
invention provides a nmethod of treating a conditjon gr oup
congbst iGapsules ypisingl ?fc@%vﬁ,'ngrﬁﬂ'ed]t{?c%%%a%ﬁarf%ﬁ ’é)r%tﬁt%g Sﬁlhgfélbli%ﬁg]\gg?gt ance,
obesity, Lipi ' : | pileg rhholateMh®, opened capsules,
hypertriO@tS‘?Bé@F %é%{"g%ﬁy%@@ %Pféngﬁglr%%&rgrgﬁjl oW DL | evels. high LDL

level s, Rpbtigsidapsates and its sequel ae, vascul ar restenosis,

pancreatitis, abdom nal obesity, neurodegenerative di sease, retinopathy,
nephropat hy, neuropathy, WO 2009/12732139PCT/ EP2009/ 002297 Met abolic

Syndr onmgg erﬂMQ&f&segﬁhtPr%rﬁQ,dgélg,h@fem'dFSSQW@Q@pé@“g chetige whgnedignisuini n
resistance rs a conponent, in a manmal i an pati en{ in negﬁ lff %uc% i

tr eaomendn apiedusedhdatty oearriesi eybsemant sFwHNG Ok FAUFEUFIT e RNY Hective

anount of a co un s, defin (LS : bngnd a conpound 5
sel ect eoPWB'Prm%aré{(rjfaﬁy %%4?3@39 Hn%eobb gugp@géﬁ’“ﬁbﬁaﬁgfgﬁ dglgg- IV (DP-1V) ;
inhibitors; insulin sensitizing agents selected fromthe group consisting
of PPARy agoni sts, PPARa agoni sts, PPARc al agoni s | nides;
insulin wn(rﬁﬁ%taf&;Vaﬁhrl‘ﬁl)'n?l%f')g’ﬁyq(i'ﬁﬂeﬁq ra%tﬁguﬁﬁgegi'ewg Irf
secretagogues; a-glu i i nhi bi % RRAETal fRiElIgra avihao@yirsd!s;
GLP-1, Ci%—”?r H%?ZF@%'J@A‘%@H%RQ%@%E zorar%ﬂagonilst s; G g QP mnetics, and
G P yecepifier doamaly S hBARAPsoRAGAR T ngaling agent), PASHPY said Fpiyiurg Into

agoni sts; chol esterol |owering ager sel ect ed_| onsi sting of
HVG- CoA supnasitaseforms; BRpeslng @%%WB&?F%'&,UPRgE%‘ﬁ%r?yﬁg@l t@%ﬁ%’ﬁf‘gni cotinic
acid and salts thereof, inhibitors of chol esterol absorption, acyl

CoA: chol esterol acyltransferase inhibitors, and anti-oxi dfnt S, .erl]S. PPARG
agoni st sAepsolhitspdrgingtdigsnlvidg ;adtive gent/sdn ZcP@Peliant hottieg sp MPtHE: s
anti-infTammatory _agents, excluding glucocorticoids; protein tyrosine
phosphat E¥@ angt@mEET1B) i nhi bitors; and anti hypertensives including those
acti%g on the angiotensin or renin systens, such as angi otensin converting
enzy inhibitors, angiotensin || receptor ant agé)ni 1s ol rﬁni n i(%\,l}}ic%iltors’
such as capt bprgénerel, | agamhemicalo rodtesl 4o ithe PEIWIIN ©F PPETABRYTH

qui napril, rampril of e ] A I j Eipgastiens, on

i rbesartﬁﬁ‘f"ppég'SWaﬁﬂ&?%gﬁgﬁp%é%gt&t%é%%éééa'%p gﬂs Cdgng val ls)g)rc'f%gn?@satireg
conpounds,, k& BgnSCHEHESRESES keowhen e aetrthat transfeaoner’ MAk COMPEENEEL | ve
to treat sal ol condition. : Dipeptidyl peptidase-IV inhibitors that can be
conbi ned with conpounds of structural fornmula | include those disclosed in
WO 03/ 004498, WO 25 03/004496; EP 1 258 476; WD 02/083128; WD 02/062764; WO
03/00025; WO 03/002530; WO 03/002531; WD 03/002553; WO 03/002593; WO
03/000180; and WO 03/000181. Specific DP-1V inhibitor conpounds include

i sol euci ne thiazolidide; NVP-DPP728; P32/98; and LAF 237. 30Anti obesity

o N g, o R o o,



Drugs, 8: 217- 237 (2003). Neuropeptide Y5 antagonists that can be conbi ned
with conpounds of 10 structural formula | include those disclosed in U S.
Pat ent Nowoep®327845 and WO 01/ 1437?:;agand speci fi c conpecmaP2ecdent2of i ed as
GNb9884A; GN669180A; LY366377; and -71683A. Cannabinoid CB 1 receptor
ant agoni sts that can be conbined wth 15 conpounds of fornula | include

t hose disclosed in PCT Publication, WO 03/007887;, U. S. 4,941,
such asaegardingbithihe peyemian intat 2 FPSABSO r%é@ﬁ@?les[?’cf hggrgﬁ@i%ib% %S.

Patent No.. 8. of P |t &atiepn. WRURRY .4 Hed Frafétér Rifbbheabt onowd
00/ 1096'%\5t"?58“r%3hﬁ%?’§§tfi%° ég%?fgg;wgS.{lPatentraNo.r5,532,237; nd U.S.

Pat ent NempbuRd?,a€36rdidg to the Mveation dnto aucte Ge PfPERIJORT SEUNPHERS be
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invention, the jnventiqgn .provigdes a o] eati congidhORi-sel ect ed
fromt h@obr%ﬂ'ﬁﬁ‘%otﬁs iCQm%r\'aRQf di H@”cﬂﬁﬁé@‘t %r’g{“é'%hi'ﬁ,& 3‘@9%{’*“@5’0?&{‘%%3@3 | ow
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reduct asgopatich] t peférably sthasen.phbbmaceutiaal eactve eapaRisi Qiner | )an NEnot her

aspect of the invention, the jnveption provides of treating a
condpt i mfﬁmmseﬁpepf@ﬁgtt%g‘%W&B%Bﬂ‘gwg[‘iaﬁa%gsfdcﬂsyép?éﬁ%%&'est erol em a,

at heroscl er gs; ¥ Sral RisehareDabletyepitls, byated! tapledsncapsules,
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e

such tr qafvimsts, agratelés)edyatpsy e juioger ef ndiaps, HSARIR 1¥UuECie USHniYPtor i s
a statin selected fro h rou Sisti i shitpasé@tom,
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atorvastati Itavastatin and
rosuvast l&é&;ug SolaiegurtREPRsie Qispdneidnsy emiilsions tarémiptandsit ah spitabliedes a
met hod o reduci ng ’t'he ri sk of devel opi n'[%hg. condieeﬁi on %%}lgg/t'ﬁag[s%m t he
group cofositepicalgisef aleygiBtaeiSesteant ehPaWdersh dNsSqve 68D evel s,
high LDL | evels. hyperlinpidema, i b dainplalTer tesprepaditivna, and
the seq EVQP&ﬁB?H@ﬁ‘dJQﬁ?IPg.S@@ 'chk?s‘—gli%r éréétg %%qgr)np?@i ng radrri_ni spt ering to a
manmel i a5y RRELRIN pir%pma@ln@.f Thacprepeeatiansnindicatrdr msyube csterljses PayYen e
amount of a’conpound as defined n 25structural forul A
r educt aseompriseiassistants, sugh, aég'HbHE?més Bé%ste%%vteﬁe SF%}B\}@Sne,IITIS ?rb?’/ﬁvev% ention
provi des_a net or d i 85miotid Ustesgurich duffes lsubStacees) opi ng
at her oscPe708i gﬂlﬂﬂéﬁérs, %bﬂygé}g;ﬁ&ﬁfyﬁibsﬁ{e i

a human patient “in need of such treatnent, said nethod
conpry si ageadiEvouss endfty a plwality Fofupaer estivaingredients.ior Sxgme one0r
conmpound as defined in structural formula I and an HMG CoA reduct ase
i nhi bi t ofMmorewWtamHID/ 12732142PCT/ EP2009/ 002297

Suitable excipients are organic or inorganic substances, which are suitable
for enteral (for example oral), parenteral or topical administration and do not react
with the novel compounds, for example water, vegetable oils, benzyl alcohols,

30 alkylene glycols, polyethylene glycols, glycerol triacetate, gelatine, carbohydrates,
such as lactose, sucrose, mannitol, sorbitol or starch (maize starch, wheat starch,
rice starch, potato starch), cellulose preparations and/or calcium phosphates, for

example tricalcium phosphate or calcium hydrogen phosphate, magnesium



More particularly, the invention provides a nethod for delaying the onset
or reducing the risk of devel oping atherosclerosis in a human patient in
need of SWORMYRBARAent as defined ab , Wherein the HVBCTHR242H0Pase
inhibitor is a statin. 5Even nore particularly, the invention provides a
nmet hod for delaying the onset or reducing the risk of | devel oping

th | i h t t d of h d
Sbove. Siparen . rvESEIRer oalreoacattnnn Beli ° ECUNEEE: VRSt o
the gr gﬁg {Jﬁﬁéeng s8fiunh O¥afoRYindthyiddNRsseat bBlyviryRv pgirelidohe and/or

ceriva vastatin, atorvastatin, itavastatin, and rosuvastatin. 10
Even m)VaselmTetl cul arly, the i nvention provides a net hod for delaying the

h k. .of devel opi e
o meed of Bdentedcarinedroygs AT R, 386 SPEh Hshe atiolefnBHkat | ent
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nmet hod | ayl ng the onset or reducing the risk of devel op |n%
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above er e| th r demerated
chol% est\ﬁ( ﬂggﬁﬁ?%ﬂw%?%é %"'ﬁ‘g?@% Lgét:%ér% E%ﬁtm?lﬁﬁg?%%?&?specta %f t he
i nventi @ébch%ril'éaémﬁm sl be aspdswhiobrmayg opitisoaliys edntahn guncarabic, daks, a

d di t t t I th
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ual agoni s and bi

PPARa/ 7 guanl insulin and insulin mnetics;
sul f onyfes’etaat andastricgjuidessen impwcdeeae(@csggesformcaf&?fdlf@s’ih@a%@qwft)i‘)f ors;

| ucagon recept or _ant n GaP-1 or
2gofd st Bro @@5’ ety Eawia srpse g el sy P8 3, AREr Shrage R
recept og,,a40 ﬁg%':nen?ﬁﬁéﬁaﬂéﬂbblr@sm ol FOMAST aﬁcmmeMpe?»oagorﬂnest s;
chol estero |ng gents selected fromthe group consisti of HVG CoA
reduct aﬁc&merh'l’hettwosc:omeqneetsr%ﬁﬂ be sepacaied By 2B LBEGE ‘ayﬁr’c‘ﬂF‘%ﬁl LUEFd or a
salt thereof |nh|b|t rs of r t st erol
i Feriss eaptAteD, © i SORHC §d FRAIR hE lp L KbmpontROLS Pase

acyltra oXI agoni sts; antiobesity
conpoungggct |'nﬁﬁlhé)db@d@mrﬁ drrtarmpdmta@ed lmmlén3eon°syamty|of inndteetsegas Iye agents

ot her than gl ucocorticoids; protein t r05| ne hata 1B_(PTP
i Nh2Bi t oised fondusht Bhﬁ?ﬁér'@&ﬁ§ 96§°?HB F%g% §c'f1f’ﬁ’§'%at W‘émgé %t ensi n

or renin u eI Wie Uty Patbidls g ehéllac,
angi ot er???yﬁﬁ%ﬁg%ged} ﬁj}g%;}g?&*@ﬁeor renin inhibitors, such as
capt opr igcetys Iall@?@wrsdlutlc&md)fawltdbb telkjlosmpreparail@ﬁsqgmh ps aqgmlrggwlpse
ramapril, zofenopril, candesart
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ester trapsf It T Rich &y rm@etub|e(2§|cb|yd6a’-mptabtnegs;afarl er.
15These Sﬂf s};rQO@‘bngeEn?aE éatlﬁéflcebs and advant ages of the conp B%ma&?;vg
f the

f or psl ae(xb)-npiej fobédetitdichtiordor N tarder dp| @Wfﬁgtﬂgﬁappﬁﬂ’"ﬂ%%ﬁ

pat ent di scl OS%{? DEFI NI TI ONS 20The fol |l owi ng ternms and expressions

cont ai nE@MRAEIGIARFE: def i ned as fol | ows: As used herein, the term
“al kyl " ref ef\gtdofe %aﬁ%ér%éténdﬁé@jéﬁel@@mﬁc gfrqnorgdmmlsubmyanbes swhicl gire, or

branched having 1 to carbon atons, such as_ nethy

i sopr opyduitablet fpir ente;abﬁﬂgl Qradeay- nﬁﬁemeraita&r@mweypn %éﬂ?'ﬁg' a‘?@&ﬁ% and

neopenty 1- et r I t |

2, 3-di rréichwg[ﬁ%ﬁt W'WL@IR oéétcfﬁnd@n% ﬁlﬁ X)aéln’l %Vf‘erabtlggt%;é dg%(étgékdyﬂs- gg?\%%u ni ng
gr o4ps, AEHbI8s p@lybmweneab!}mw;agmwlcarmwmmesl ancmasdabosgl orgstaigls, has
t he sane neani ng as al kyl

d ab
pr ef er r gdagaesiugl Rlﬂafaj?ol%% aa' nﬂféﬁqe a‘ﬁ&é?‘%{%v‘e\/\%rﬁﬂw bﬂ}rleatls cszciat\é@ t%BI(egsrf 'bons.
A desi gng tplzf Eea?g%ﬂ-ug? s%p%si%hgyldroﬁg@rr $SubBositbridd re 30sédli fonl eterdlai ni ng

from1lt
administration, solutlons preferably oily or aqueous solutions, furthermore



As used herein, the term"al kenyl" refers to a straight chain, or branched
hydr ocarbon chains of 2 to 8 carbon atom; havi ng at | east one carbon-carbon
doubl e bowa.200%/derignati on "C2-C8 al kg& refers to anparkEPngi/oordi cal
containing WD 2009/12732144PCT/ EP2009/ 002297 from 2 to 8 carbon atons.
Exanpl es of al kenyl groups include ethenyl, propenyl, isopropenyl,

2, 4- d | As d h h " | vl on
oD SubHeyaansarIOHsIONs.0 FORBAIS 31 Loaclalpareaisah e Fﬁ\”%ﬁtéamﬁasfﬁﬁ
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chai n. d heans t one or nore |lower a groups such as nethyl,

et hyl OéoraP@wdjs aam ad be mmpnllmem ammwlyaphmmﬂescﬂmalned paerhe H8§d.dPkyny|
groups include ethynyl, prop n- but 2-butynyl, 3- nethylbutynyl

n- pent yﬁ&@mpﬁa[&?fyth?lpro%‘t‘tmgp%l%ct'ﬁé‘éﬁeﬁ@%@f’ﬂs the term "al kyl ene” neans a
straj ght or i d MR dChAd/r in senthirpeXdiplents

car ?on aton{Ré%ﬂ'éngaé@g\ré?ggwqt%@ dﬁebg%ps are th(ra | oner al kyl eﬁe gr oups
havi ng §ughnat fubrighnts, pqresenvlatmes),t stabilizevse aptirywettingpagents! eaulsitiersy| ene

(-CH2-), and ethyl ene oxy"
neans afalts kg af@ect@gohl'g WCEF r&?ﬁ%‘rﬁl W@sg%t&%apgészs %'Irag?sn é/g\(fllnl ég
Exenpl apyqa); kaﬁéﬁ}a%ek&?smé}%éwe.f Ristey Y alsd ReSri@yonaTopmegrexfyurthier pictipexy

n- but oxy and heptoxy. used herein, the term "al kyl enoxy" neans an
al kyl eneefiypogndsipe. gwhee @rmafigevitdrkipbene group is as herein defined. As

d h the t :
S ne DRshereh g aeattal et fills, il Baf B8 hsdPORfIY idclude pRHAR, |
at gmt fg?pgtﬂggﬁé?d@%r @brbtmbhgstwémbsrs@holealealdadsmeserrnaue afcgeiatm &pd group
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I wh d Kk
hal ogenaapbsnéagéiaéﬁcé? e el BorDigl S BaFRYY Psilse Fa e Bab
hal | k +1-.
per hal ogepoat kN bR AURS ind N5, 3P oRETALA AL Hay O ki@ ihaTIEH sudoien

Exanpl e roups onet hyl (CF3). 25As used
her ei n, |4di6sd ehiRterRkade measteroht's, rarfdiorsiubacantsasugh agrtawposnnﬁgnecsmred by

0 | monnatepad SpRona. cAlee 1n ofineg RULoaRA BABaGRag'RE™ are
Lcarb efa dd,
car Ocﬁ%fgg?})cl? rdés%ﬁv%@g$%éenaéa §h duftaBlesliHipds, téﬂ@da@ﬁa&m&ﬂb%n i

stabl e ydrocarbon ring 30 systemwhich is
sat ur at %faﬂﬁaFMa?djdmonsaStameem ey leszddedat ed, and contains from3 to 10

b A d b |
Lbﬂgafﬁﬂa? 4 categ?@mnfca?%%eig\”?vﬁﬁc@% SRVRCEIBRRSILBNS & MRy preef HTnkian©!
her ei n. V@c@%%ﬁe@%@é’cﬁﬁﬁétﬁ?%%@/aﬂ@212(9%@@@1&009 revduticnsg suhebly

endocycllc carbon ‘atons of a carbocyclic group nmay b | e
tripbe, fmvopeafd syriipa, agsealspoahsHepensiansy and flavour e[]&’é% fh%}”gﬂ 'tglﬁe term

| oal k f t |
al oyl 1 i spbvanptoedtef B S5 Bl %ﬂh%ﬁél'o@%ﬁhggﬁg?ﬁﬁ“g? asehioyel i
" C5- C7 Y Sty Ipharebeestida) vehiyes. cBulitaple dapecsing corsuapendiggfagemts faro 7

ring carbon atons. Preferred cycloal kyl gro incl ude thos ¥ N9 5
or 6 ri r@ﬂlmboﬁu%{lwnW%sSY@Fh% cP %I@Pradr%ﬂﬁg YL aget?%]é% groups

as cycl opr Oc?%l : %%‘% é)bug(,jé()ha,a c%&q@,gt Ydarb6xhetticdilulosec! aistayieelulose,

cycl ooct 10As ‘used "herein, the term

cyqsoaIManwﬂﬂ.d@nemlgMétm 0- group V\/nerel n the cycl oal kyl group i's
means

as herein described. used hereln t.er
a cycl oal kylSulfadje for@f“éaﬂo%@reﬁ"?fef‘f?éa r&}P”gh&ﬁéﬁ é;(ﬁj g’ﬁ%ﬂéps aorneS as
herein dgsgl ?&gl éﬁw@%ﬁﬂgé%%ﬁt’eﬁsbm@%ﬁn afoylexarnqiler water-solsbibssaltsut ed

or unsubsti or bicyclic hydrocar bon aromatic ri ng stem
havi ng 6Gahd eilk)almengoumolmsn lat additiofx suppersiong | fathepAEHYE ERBPH fﬁfig/

Preferred ary ro ncl ude unsubstituted o t n
mapht hy | SRpBhEate PHEIDISAot Syshb s, Pe? anifiSelod] Seide; ottt g
SySt sdl%ﬁl‘éddrn hibles iRXRER! Bitty! diRY feyexample, Beshimehoibrorasyonthetic fatiyng i s

to a cycloalkyl ring. Exanpl es of such fused rin ) ude,
for exanmld estedarfer exatpie, ethyl oleate aﬂﬂ;ﬁﬂgkyﬁﬁﬁﬂ?iﬁ&r&%get% ieha' Giycol- 25

(the compounds are soluble in PEG-400).



As used herein, the term"aryl oxy" neans an aryl-O group wherein the aryl
group is as herein described. Exenplary aryl oxy groups include the

phenyl oxywgnroeepl272s used herein, the 4grns "heterocycl ePCT/HrRM0OM0O2YT] i C" Or
"het erocyclyl" refer 25 to a substituted or unsubstituted carbocyclic
group in which the ring portion includes at |east one heteroatom such as O,

N, or S. The nitrogen and sul fur heteroat i | ¢l zed,
and the ni tAQ¢ReH BIONIHIRGIRP LWt rﬁ%ﬁe@%gﬁ%%ogﬁ%krﬁ%eﬁ%ng?

Het er OC\)igéod}gtyaroff ki eQeRtrisiort, NldiEng etier ogxarhphed sbeiuaT azarbbxahkthyl
groups. used herein, the term"heteroaryl" refers to an aromatic group
cont ai niellyldse, osdrbitol, rapdéer dextranopptionalihithh SHPEASIGHMAY AIKY Egﬁ}ﬁdﬂl at ons
are replaced by at |east one hetero atom such as -0-, -N-, or -S-. Exanples
of het étéﬁﬁ‘??r%r oups include pyrrolyl, furanyl, thienyl, pyrazolyl,

i mi dazol yl, pb ik amflidtratidras BnarRANKtion P2 HOB/phRERR HRET SERYE 10 MITLR9 7
i soXazol yl , oxazolyl, oxathiolyl, oxadiazolyl, tri azolay i azol ¥I ,

| , oxat

fur azanyle, attive dngiegientpigr either dissadvechyar suspandedi Hy 1@ P&R‘”ﬁ'&&ii%| 0
triazinyl, indolyl, isoindalyl, i z I t@{%‘% {sSoh#yez aktivany! ,
purinyl Egrq?ﬁ"ﬁa‘chvqsnw{‘t“a%i@%‘?’ﬁx,a'"@%quﬁlo?ry| , ! efrfllg{:))|[:{Hr?r;1'\é‘(Ilitfaozdcﬁﬁj yl, o6

Eenzot hi iélht i&ﬁ@@&?tb@;@?ﬁ@p#sgd}ﬂi&mﬁafmtdm%e% fbegzmxsfuaiohwa,semne orI |
enzi soxazol yl, cinnolinyl, phthal azi , hapht hyridi nyl , i i nyl .
| ncl udethoxg tddditianal physioegically éPCGFH@Eér %%{Y?'Ft’s 'E'\éé! q%ggecfepﬁ@r%gﬁﬁg

i ncjudin for | e Lng .S I M itAl PeRhidCof icBaventidrigsed to
a h erﬁgwogalrﬁﬁl%nnad"}g?grsm %.%Sedﬁa?ﬂgw@]yﬁggg«w}tﬁntg systgmg ch| ll.lde, for
exanpl ejnHaal am de, phthalic anhydride, indoline, isoindoline,

t et rahydr oi soqui nol i ne, chroman, isochroman,, 10 c¢hr i mene.

As used her é’pﬁ§lbﬂ¢1§h@@%9%@g§PW?mq{W 'Crﬁﬁaﬂ%eagﬁr}%é:}%&gﬁ@aégoﬁr at ed

nonocyc[sif(én@li)% ) sq%odgl'tlo ibSY QHih "dondist Yo¥ L £ BoRdsihation g che or IMomaobdhe at ons,
'0

prefera carbon atons, in which one or nore of the carbon_atons
in the wiiive Sostpoonds aith deupposiornkase.suikatier suRPasterr Bases 8¢ Wanpl e

ni trogen, 15o0xygen qr sulfur. Preferr i ' fa RS rigng
sysiem exampe ’P?ttJE?ci@rrﬁyﬂb‘e&'tcotﬁ'gfyc%i'ggg’e&e‘rg%gﬁfﬁz?'%ﬁimn(g‘% ' gge)gg%ﬁgghgl Iy
substi tut Sﬁo J&&iﬂgbttb%},‘éﬂgﬁétiﬁé'rﬁbﬂal capsutesfwhich durtsistad eccomblogtionsf al so
be optionally oxidized to the correspondi ng N oxi

S5 othelache porpoundsnwty & bosedrex diass AT TR TALEXBIBIS ay1
Pt oLl S RS B R aV0Y, o poemfmsgggican, pyyacol i,
tetr ahydr of wanye irl daiitiel tidcompbengs of ttee rahgenionEolsY wily be insthgsed
Subaor § oo oiaramcaygabrarspiesa b OUfSTr g By ol A
o oory Dbl Bon B SRS ooy inclimRemanetigl ey
terms " giathiacelgcaly’ accemableosalid."Suitaiie pharmakeyticallycdaceptakie ;3its o
the compounds of this invention include acid addition salts which may, for example
be formed by mixing a solution of the compound according to the invention with a
25  solution of a pharmaceutically acceptable acid such as hydrochloric acid, sulphuric
acid, methanesulphonic acid, fumaric acid, maleic acid, succinic acid, acetic acid,
benzoic acid, oxalic acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.
Furthermore, where the compounds of the invention carry an acidic moiety,
suitable pharmaceutically acceptable salts thereof may include alkali metal salts,
30 e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or

magnesium salts; and salts formed with suitable organic bases, e.g. quaternary

ammonium salts.



t he correspondi ng "al kyl ene”, "arylene", "heteroarylene", and the |ikes

which are fornmed by the renoval of two hydrogen atons. As used herein the
term "di avlybemizmzal kyl " means a (Al kdg (Alk2) N- al kyl - wireraipr0030842k7 and
Alk2 denote an al kyl group, said al kyl group being as defined herein. As
used herein, the term"subject” refers to a warm bl ooded ani mal such as a

manmal , pref erabl .human, .or human chi | ' ' ' Lth, or
nas the i DoaGSeET IVETIRL PENIan DU b soe BRedides b i CaFpBRtE LR, T
one or (g _eprg%?ﬂagﬂ%rﬁ‘i@ﬁ GRRRet | PNgetresl | Sash hemodrigs Asillubed foactonal a
"therapeutically effective amount” refers to an anpunt of a corrpougq of the
pr esent denwagives onf ethiee canpounsiprefvdhne  BresentanveRtoRy yighsats isadlly

particul ar djsorder.. Such di,sor | hc t ar it t hose
pat hol ogf@MidRg HelV8I & Océﬁedggélﬁﬁéedrﬂls&algég%ﬁgt 8@ %e?ﬁ;rte Eéemab'@?errgfrﬁn'

act igvi t ¥oR{edtitthdl 958BEQURsIRSCHE @8IdtEbRT and Wrepatationhef suitableeptodrug
prevention conprises inhibiting, inducing, or enhancing (iI’E gct 1,Vi tI)a

t her eof deyvativesaarei depcribedr fyegdasmpig i DesigmnbbmRATgs ¢ r ByBHpaard,

i nventi gp 10A§ géed herein, the term "pharnaceutically acceptable" refers
to thos S@Hl%ou% , materials, conpositions, and/or dosage forns which are,
wi t hin the $gePBhafmacsNtaNgstepatationdgnt be sairiphyjes fasr noedicamienid tin t he

ti ssues of human bei ngs and anj mal s wi t hout excessive tpxi ci.ty, irrht,ation,
al | er gi bumespendevetgringbhaedieins: ¢hg I ‘é'é?c"i"oﬁée c,ISFFﬂer‘%g&PQY% e
reasonabl e fi | ' lidlodiBgl 8ertadigdli on of
theﬁgre@%ul%?%@&@{ngnéﬁgbgﬁﬁﬁceel%@r%eaﬁlghgg{aétsvﬁiﬂ é@ﬁ \?\g?ﬁgl?ﬁoex% in the zlirt. I n
anot her rgsgRRk, oft 4 s ssysternnaaithaloor humdntbat iscbeiog eaghhdeninstands,

acceptabl e salts of the cor i b ' :
" phalrorrabkéu@?t%elsaycwc th‘glg‘!?‘ggélgl t%g‘%?ﬁ‘b}%gg%eas %’qe]s @?rﬁe?ngggﬁjgé%wt% ge
present oh Dy gt H%n%gésﬁé)’gﬁmg}cuh?mﬁi&% £98binpardPtb af cartespondmeosutsiectivhb

non-toxic acird or tion salts. Acid addition salts include,
i nor ganhasait dsceivedt sash aydowthresulis, infigremdireatment, Realing. RIP¥ENUQN:f uri c,

nitric and osphori¢ acid, as .well] as or pCiac Pre s
cittdc, 06@(5‘8@[%&&9” Pg?téﬁ?%s,e’g@ﬁ?g%r’csr g'gg?égﬁ%ltc&l gidaef#ggsém ﬁﬁg‘gﬁlq}oni c,
par a- t glyySRESHEAOBE @ dR¥asE b disardbrbameciermaalss, irmhaiesewithiadits resogeni c
and organic acids. Base addition salts include those deri ve(ﬂ hr om i nargani c
bases s achouts agffentiventarenhanegl nognal &’W‘éﬂp'qgép%a&t’\’?t'%t 2 IEERAHNS _

car bonate?fsebtive amount of one or more of the compounds according to the invention is

known to the skilled artisan or can be easily determined by standard methods
20  known in the art.

The substances according to the invention are generally administered
analogously to commercial preparations. Usually, suitable doses that are
therapeutically effective lie in the range between - 0.0005 mg and 1000 mg,
preferably between 0.005 mg and 500 mg and especially between 0.5 and 100 mg

25  per dose unit. The daily dose is preferably between about 0.001 and 10 mg/kg of
body weight.

Those of skill will readily appreciate that dose levels can vary as a function of
the specific compound, the severity of the symptoms and the susceptibility of the
subject to side effects. Some of the specific compounds are more potent than

30 others. Preferred dosages for a given compound are readily determinable by those

of skill in the art by a variety of means. A preferred means is to measure the

physiological potency of a given compound.



30 bicarbonates, and the like, as well as salts derived from basic organic
am nes such as aliphatic and aromatic am nes, aliphatic diam nes, hydroxy
al kam neswoan@/2he1l i ke. Such bases uggful in preparingPCh@Eprs@bs220f this
i nvention thus include amoni um hydr oxi de, potassi um carbonate, sodium

bi carbonate, cal cium WD 2009/ 12732148PCT/ EP2009/ 002297 hydr oxi de,

t hyl am di et hyl am t hyl di am ne, J LNe, i
and T he |1 kbhe nost, or et drgpe Bom ANk emyeia SFEYeR b panaR R e I
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purification of the Sconpounds, in reparatign of other salts, or in
t he i debbdvihesatanimeandelites, aetcerAniawal gnodeist ae Gbniptaiaat ffr expeUPRBE lat es.

The pharmaceutically acceptabl e I f ; e present invention
can al stﬁ‘Vgﬁf'%"t‘t'oé?’P\éc?‘f@Ug ERE @i,t}:eiaﬁr@ﬁng{s;%%%qa%?éear%&mt hanol , et hanol ,
di mef hyl f or Tﬁg" d6ecifit 'Wdseadel ahe anividhel pakent Mependss hefwevech asolthat es
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Protective Goups in Organic Chem stry, John Wley and Sons, 1991; J. F. W
McOrmie in Protective 25 Goups in Organic Chem stry, Plenum Press, 1973.
Some reactions may be carried out in the presence of a base. There is no
particular restriction on the nature of the base to be used in this
reaction, and any base conventionally used in reactions of this type may
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WO 2009/ 12732150PCT/ EP2009/ 002297 Usual Iy, reactions are carried out
in a suitable solvent. A variety of solvents nay be used, provided that it
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ali phatic or cycloaliphatic hydrocarbons, such as hexane, cyclohe%ane
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2009/ 12732151PCT/ EP2009/ 002297 R5a R6a R6 M NU 1R8a A/ XR8 R7 R3R7a
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whed&in RL, Y, A M Q R3, X J, R5, Rsa, R6, Rsa, R7, R7a, RS, -8a(l-%<

X, and y ar g, agother aspect of the invention, the invention provides a method of
reducing the risk of developing a condition selected from the group consisting of
hyperglycemia, low glucose tolerance, insulin resistance, obesity, lipid disorders,
dyslipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL

20 levels, high LDL levels, atherosclerosis and its sequelae, vascular restenosis,
pancreatitis, abdominal obesity, neurodegenerative disease, retinopathy,
nephropathy, neuropathy, Metabolic Syndrome, hypertension and other conditions
and disorders where insulin resistance is a component in a mammalian patient in
need of such treatment, said method comprising administering to the patient a

25  compound in accordance with structural formula | in an amount that is effective to

reduce the risk of developing said condition.

In another aspect of the invention, the invention provides a method of treating

a condition selected from the group consisting of hyperglycemia, low glucose

30 tolerance, insulin resistance, obesity, lipid disorders, dyslipidemia, hyperlipidemia,
hypertrigly-ceridemia, hypercholesterolemia, low HDL levels, high LDL levels,
atherosclerosis and its sequelae, vascular restenosis, pancreatitis, abdominal

obesity, neurodegenerative disease, retinopathy, nephropathy, neuropathy,



defined in fornula (1), and Uis Hor an amne protecting group. "Am ne
protecting group” neans an easily renovable group which is known 5 in the
art to prwoeety/am2am no group agai nstagindesirabl e react POm/ER2E00/00229Y Nt het i ¢
procedures and to be selectively renmovable. The use of am ne protecting
groups is well known in the art for protecting groups agai nst undesirable
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trifluoro-ethoxycarbonyl, 2-trimethylsilylethxoycarhbony [
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absorption, acyl CoA:cholesterol acyltransferase inhibitors, and anti-oxidants;

15 PPARS agonists; antiobesity compounds; ileal bile acid transporter inhibitors; anti-
inflammatory agents, excluding glucocorticoids; protein tyrosine phosphatase 1B
(PTP-1B) inhibitors; and antihypertensives including those acting on the
angiotensin or renin systems, such as angiotensin converting enzyme inhibitors,
angiotensin 1l receptor antagonists or renin inhibitors, such as captopril, cilazapril,

20  enalapril, fosinopril, lisinopril, quinapril, ramapril, zofenopril, candesartan, cilexetil,
eprosartan, irbesartan, losartan, tasosartan, telmisartan, and valsartan; said
compounds being administered to the patient in an amount that is effective to treat
said condition. : Dipeptidy!l peptidase-IV inhibitors that can be combined with
compounds of structural formula | include those disclosed in WO 03/004498, WO

25  03/004496: EP 1 258 476; WO 02/083128; WO 02/062764; WO 03/00025; WO
03/002530: WO 03/002531; WO 03/002553; WO 03/002593; WO 03/000180; and
WO 03/000181. Specific DP-IV inhibitor compounds include isoleucine

thiazolidide; NVP-DPP728; P32/98; and LAF 237.

30 Antiobesity compounds that can be combined with compounds of structural
formula 1 include fenfluramine, dexfenfluramine, phentermine, sibutramine, orlistat,
neuropeptide Y1 or Y5 antagonists, cannabinoid CB 1 receptor antagonists or

inverse agonists, melanocortin receptor agonists, in particular, melanocortin-4



E;a (rrr)y(rv) sSwherein RL, ¥, A M Q R3, X J, R5 R5a, R6, R6a, R7

ha?bgsﬁ’aNR(g)gbm)/(l’znynangeU arfal as defined in formula (I1), Eand i—lal i1s an1
nerally, an argymatic substituti oRCOEPREFVQ/0bERL7

of conpound of formula (111) by a conpound of fornmula (1V) is carriegrgﬂf

notably in the presence of a 10 ' .
of Pd(OAC) 2 and' BLNAP, pal l'adium catal yst, such as in the presence
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(111) g LBl oSS EElD AP e IR RO ncdrienfialRg HorrBhe (MOMD
e TR A T AT ey e
ed” | ( , an is a Cl- I
Gener al ¢gmbinled withl ¢arapowmds of tstraichaab iAW, 588 R Qﬁgkiﬁﬁt\é,'sg'%%gmd out
[ nt':]he pélesecré%e_ o%%%gsw tabl e base%%%gg HEHd ggbggisq,%t @uq@ #se sodi um
tmrale agoﬂ an ¥\B g P8P/ 9?@(?355? PPFR A par(tal cul ar aspect
e £oraufd{ of Sl EXboreOpre o Pate i g {607 4 OBEX 560 b e Dot ng
rmul a : I '
Q R3, 8gpdnsieickanadak. defe, d&lnermiﬂg)raﬁhipae%i% .df%ggﬁ %?é%ﬁg?é{\ﬁ: iﬁr\ﬁg@%n M
&pgﬁogngéﬁéﬁ)ﬁé%%3%og&pr epared by reacting a conpound of 1"or mula (111)
wena o _ =2 - Al k wherein Hal is an hal ogen atomand Alk is a
- alkyl in the presence of a suitable base such as a netal hydride such
as sodi um hydride. 10 :
Neuropeptide Y5 antagonists that can be combined with compounds of
10  structural formula | include those disclosed in U.S. Patent No. 6,335,345 and WO
01/14376: and specific compounds identified as GWS59884A; GW569180A;

LY366377; and COP-71683A.

Cannabinoid CB 1 receptor antagonists that can be combined with

15 compounds of formulé | include those disclosed in PCT Publication WO

03/007887; U.S. Patent No. 5,624,941, such as rimonabant; PCT Publication WO

02/076949, such as SLV-319; U.S. Patent No. 6,028,084; PCT Publication WO

08/41519: PCT Publication WO 00/10968; PCT Publication WO 99/02499; U.S.
Patent No. 5,532,237; and U.S. Patent No. 5,292,736.

20
Melanocortin receptor agonists that can be combined with compounds of

formula | include those disclosed in WO 03/009847: WO 02/068388; WO
09/64002: WO 00/74679; WO 01/70708; and WO 01/70337 as well as those
disclosed in J.D. Speake et al., "Recent advances in the development of

25 melanocortin-4 receptor agonists, Expert Opin. Ther. Patents, 12: 1631-1638
(2002).

In another aspect of the invention, the invention provides a method of treating

a condition selected from the group consisting of hypercholesterolemia,

30 atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia,
hypertriglyceridemia, and dyslipidemia, in a mammalian patient in need of such

treatment, said method comprising administering to the patient a therapeutically



According to a second enbodi nent, the conpound of forrmula (I1) i

accoth ng to a nmethod conprising the rea(r:r}t)i on of a corrpoun((:I 012 ;zrﬁlrj?agar °
(R \5/I I ?? ROSOR6@/12HH - nAQ R 1 / COHCX 57 R3  (VII) wher ePaTNP2@9/0R297 X, J,
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ound of formula (VIII ' ;
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(1). Thhg%gf‘@f RECAOEatiYerithss SHéArRf JpRNEOWHBremN Yhe THMIE Clomoweductase

convent means, such as the recovery nethods described above. 1

_ . _ _ . 15The
starti nhhisiegussstalice conmmerci al |y available or may be obtained by applying
or %9apt|ng any known net hods or those described in the exanples.

Even more particularly, in another aspect of the invention, the invention
provides a method of treating a condition selected from the group consisting of
hypercholesterolemia, atherosclerosis, low HAL levels, high LDL levels,
hyperlipidemia, hypertriglyceridemia and dyslipidemia, in a mammalian patient in

15 need of such treatment as defined above, wherein the HMG-CoA reductase
inhibitor is a statin selected from the group consisting of lovastatin, simvastatin,

pravastatin, cerivastatin, fluvastatin, atorvastatin, itavastatin and rosuvastatin.

In another aspect of the invention, the invention provides a method of

20 reducing the risk of developing a condition selected from the group consisting of
hypercholesterolemia, atherosclerosis, low HDL levels, high LDL levels,
hyperlipidemia, hypertriglyceridemia and dyslipidemia, and the sequelae of such
conditions , said method comprising administering to a mammalian patient in need

of such treatment a therapeutically effective amount of a compound as defined in

25  structural formula | and an HMG-CoA reductase inhibitor.

In another aspect of the invention, the invention provides a method for
delaying the onset or reducing the risk of developing atherosclerosis in a human
patient in need of such treatment, said method comprising administering to said

30 patient an effective amount of a compound as defined in structural formula | and

an HMG-CoA reductase inhibitor.



Representative schemes of the processes of the invention are sunmmarized
below. all substituents in the synthetic Schenes, unless otherw se

i ndi cat eawoar®/120:23 previ ously define WO PCT/EP2009/002297
2009/ 12732156PCT/ EP2009/ 002297  Sche 5 Accordi ng to anot her object,
the invention is directed to conpounds of fornmula (11): R3R7a 10(11)

wherein R1, Y, A M 0, X J, R5 Rb5a, R6, R6a

ﬁrle as defiMete particsiany, ah@||51vent|qmj)|;qy@5:§781§mgﬁgﬁﬁ@rﬁ@ﬁ@@%}%fﬂg?%ﬁgand Y
al ogen I

Ci- 2 Veraing 5 8K of S NG AFSIRAEloRscie IS fdindh RN e C o I b .
the conposptbrtfasidufimedaatdve) wiereih therHMGRCoAluctdse iGhibadr istees@tin. R1, R3,
and U are as defined in fornmula (I1l1). In a preferred aspect, the conpounds
of fornmula (I11) are of fornmula (11b): (11b) wherein U and R3 are as

defisned in formula . bl iy, fhe InveffiodSholRfs! B MetHBY For delaying the

onset or reducing the risk of | developing atherosclerosis in a human patient in
need of such treatment as defined above, wherein the HMG-CoA reductase
inhibitor is a statin selected from the group consisting of: lovastatin, simvastatin,
pravastatin, cerivastatin, fluvastatin, atorvastatin, itavastatin, and rosuvastatin.
10
Even more particularly, the invention provides a method for delaying the
onset or reducing the risk of developing atherosclerosis in a human patient in need

of such treatment as defined above, wherein the statin is simvastatin.

15 In another aspect of the invention, the invention provides a method for
delaying the onset or reducing the risk of developing atherosclerosis in a human
patient in need of such treatment as defined above, wherein the HMG-CoA
reductase inhibitor is a statin and further comprising administering a cholesterol
absorption inhibitor.

20

More particularly, in another aspect of the invention, the invention provides a
method for delaying the onset or reducing the risk of developing atherosclerosis in
a human patient in need of such treatment as defined above, wherein the HMG-
CoA reductase inhibitor is a statin and the cholesterol absorption inhibitor is

25 ezetimibe.

In another aspect of the invention, a pharmaceutical composition is disclosed
which comprises a compound according to structural formula |, a compound
selected from the group consisting of: DP-1V inhibitors; insulin | sensitizing agents

30 selected from the group consisting of PPARa agonists; PPARy agonists, PPARw/Yy
dual agonists, and biguanides; insulin and insulin mimetics; sulfonylureas and
other insulin secretagogues; oc-glucosidase inhibitors; glucagon receptor
antagonists; GLP-1, GLP-1 analogs, and GLP-1 receptor agonists; GIP, GIP



(1). 15 EXAMPLES O her features of the invention will becone apparent
in the course of the foll ow ng descriptions of exenplary enbodi nents. These
exanpl es WPRIYNER1for illustration gfs the invention an@CAEP2¢18{00224T ended
to be limting thereof. 20 WD 2009/ 12’3732158PCT/ EP2009/ 002297 Exanpl e 1:
{544(2, 6-dichloro benzyl) piperazine-1-yl]-4-nethyl-benzofuran-

2yl . - B-
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tart t |
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3- Brono SHoxy
2- I\/Et hogystémepsimH aeanglodemwu@ooveamggenzynmmmhimtgra angiatensin HEesHRUAT or i de

(1 m) was cooled to -10C d

o ™ rgBSastoprdot®: ifitors: Suth o PEUEE ARG, SRR 2c0ed
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(225 rri e organic’' WO 2009/ 12732159PCT/ EP2009/ 002@37 Ia wgshed
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3- Br ono- 6- net hoxy- 2- met hyl benzal dehyde (10.32 g 92 59%. 51H NWR (300 M

CDCl 3), 52.65 (3H, s), 3.90 (3H, 52 6.78 Ia, ? 64([ crl,)1 ( ’
15 These and other objects, features and advan éges of the 'compounds of

formula (1) will be disclosed in the following detailed description of the patent

disclosure.

DEFINITIONS

20
The following terms and expressions contained herein are defined as follows:

As used herein, the term “alkyl” refers to a aliphatic hydrocarbon group which
may be straight, or branched having 1 to 8 carbon atoms, such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyl,

25  1-ethylpropyl, 3-methylpentyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, hexyl, octyl,
etc. The alkyl moiety of alkyl-containing groups, such as alkoxy, alkoxycarbonyl,
and alkylaminocarbonyl groups, has the same meaning as alkyl defined above.
Lower alkyl groups, which are preferred, are alkyl groups as defined above which
contain 1 to 4 carbons. A designation such as “C4-C4 alkyl” refers to an alkyl

30 radical containing from 1 to 4 carbon atoms.

As used herein, the term "alkenyl" refers to a straight chain, or branched
hydrocarbon chains of 2 to 8 carbon atoms having at least one carbon-carbon

double bond. A designation "C,-Cg alkenyl" refers to an alkeny! radical containing



10. 50(1H, s). 3-Brono-6-hydroxy-2-nethyl - benzal dehyde HO OHC 10A sol ution
of boron tribromde (12.62 m, 0.087 nol) in dichloronethane (50 m) was
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reaction mxture was stirred for 1.5 hours. Water (400 m) was added

cautiously and the m xture was stirrﬁd for 15 mn, ‘I'h organic |la &r, was
washed AMIZ Sod GRHbOB apEl: iForsles S ANally! B3RP HInciud SETph goREfland
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7.44 (2H, m, 1 . " " -O- herein th
4-(2-et hoxycﬁ\sb‘gﬁﬂ -hff%t F{l?/? -t%'ér?lz #kl?rx n- ??/rB -aBi ?)Ié(ylacz)i nger%?cvér%rgg/l i% acid
tert-buhikyl esé@s is as héminedesciiBedniExengdaryt atkoxyl gnodies inclyde axetr@pher e
for 30 mnutes at roomten‘operature. Ce iumtcarbonate (4.83 g, 0.015 nol),
pal | adi BHROXYefRIEPPXY. 1THrYPOXY NoPYeEY 2REINEPIBMuAP (0.66 g, 0.001 nol),
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added wiiehakylepguravpiisashestingfefi@edni nut es under argon at nosphere. The
reaction m xture s stirred for 30, mnu At T 2 hen
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material was filtered. The filtrate was then washed 'tp wat er (Si X éS m),
bri 2@ sol ut Asnugesbhetein, thedegnghalogengalky!” igterade & %ﬂ% 904 HRsItHPdt e and
concentrated under re S ; Hrapwn

ol d BB imOEAURdgrrES: WRBsR] sl GRS . ( 2-
25et hox yeaidipieylatbver Hulbgdree bl granps incl)depnplably pehalogenasdy oreurssi d

tert-butyl t 1.4 g, 34.19 1H NVR 0 6 1.5
(3r, 0 suehasmivapiiod spiis obformulasEafert) Exampitypl RepSehalriGhby,

2000/ 12 Peiile WEHPERGHY (5596, (1 ) YO

4- Mes hy 1- 5- pispeusagd rhdreiy, - trenzefror dhalpgenoalseyy’i deters diet #y| akkyt group

trifl uorsﬂ%gteifuittecd 8)9 io(ljlesoarlntwore halogen atoms, wherein said alkoxy group and halogen
atoms are as defined above.

As used herein, the terms “carbocycle”, “carbocyclic” or “carbocyclyl” refer to

a substituted or unsubstituted, stable monocyclic or bicyclic hydrocarbon ring

30 system which is saturated, partially saturated or unsaturated, and contains from 3

to 10 ring carbon atoms. Accordingly the carbocyclic group may be aromatic or

non-aromatic, and includes the cycloalkyl and aryl compounds defined herein. The
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group is as herein described. Exemplary aryloxy groups include the phenyloxy

group.
As used herein, the terms “heterocycle”, “heterocyclic” or “heterocyclyl” refer
75 to a substituted or unsubstituted carbocyclic group in which the ring portion
includes at least one heteroatom such as O, N, or S. The nitrogen and sulfur
heteroatoms may be optionally oxidized, and 'the nitrogen may be optionally
substituted in non-aromatic rings. Heterocycles are intended to include heteroaryl
and heterocycloalkyl groups.
30 As used herein, the term “heteroaryl” refers to an aromatic group containing 5
to 10 ring carbon atoms in which one or more ring carbon atoms are replaced by
at least one hetero atom such as -O-, -N-, or -S-. Examples of heteroaryl groups

include pyrrolyl, furanyl, thienyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
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15 oxygen o)r sulfur. Preferr?a{i1r|2n79332|%<-:§s4 EFT AgEspgp 9\%/ r?r?&gy%tem include 5 to 6 ring

atoms. The heterocycloalkyl may be optionally substituted. The nitrogen or
sulphur atom of the heterocycloalkyl may also be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary monocyclic
heterocycloalkyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,

20 imidazolidinyl, pyrazolidinyl, thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-
dioxanyl, tetrahydrofuranyl, tetrahydrothio-phenyl, tetrahydrothiopyranyl.

As used herein, the term “arylalkyl” or “aralkyl” refers to an alkyl group that is
substituted with an aryl group. Examples of arylalkyl groups include, but are not
limited to, benzyl, phenethyl, benzhydryl, diphenylmethyl, triphenylmethyl,

25  diphenylethyl, naphthylmethyl, etc.

As used herein, the terms “alkyl", "aryl", "heteroaryt”, and the likes refers also to
the corresponding "alkylene”, "arylene", "heteroarylene”, and the likes which are
formed by the removal of two hydrogen atoms.

As used herein the term “dialkylaminoalkyl” means a (Alks)(Alk2)N-alkyl- wherein

30  Alk; and Alk, denote an alkyl group, said alkyl group being as defined herein.
As used herein, the term “subject” refers to a warm blooded animal such as a

mammal, preferably a human, or a human child, which is afflicted with, or has the
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e was taken in H20. The free acid

(4.1 g, ORLAINRELRS ithdhatte powder after precipitation by slow
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(ES+): 426 (M+H). 15 The conpounds reported in the Tabl e bel ow were
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ordi nary ski in ang mass spectral data are al so re%orted

therein. a&!:e?iﬁmecaéalwan@f Amal ytorapountds adesCrites:) abawe-) As used herein

* (42()Br OrL[;\armgtcgaﬁcaclﬁ/r la)gcnegtégleenégﬁsu mcluﬁeg galts of compounds of the present

invention derived from the combination of such compounds with non-toxic acid or
base addition salts.
Acid addition salts include inorganic acids such as hydrochloric, hydrobromic,
hydroiodic, sulfuric, nitric and phosphoric acid, as well as organic acids such as
25  acetic, citric, propionic, tartaric, glutamic, salicylic, oxalic, methanesulfonic, para-
toluenesulfonic, succinic, and benzoic acid, and related inorganic and organic
acids.
Base addition salts include those derived from inorganic bases such as
ammonium and alkali and alkaline earth metal hydroxides, carbonates,
30 bicarbonates, and the like, as well as salts derived from basic organic amines such
as aliphatic and aromatic amines, aliphatic diamines, hydroxy alkamines, and the
like. Such bases useful in preparing the salts of this invention thus include

ammonium hydroxide, potassium carbonate, sodium bicarbonate, calcium



pi perazi ne-1-carboxylic acid tert-butyl ester 454 2

4- (4- Bronp- 2- car boxy- benzof uran-5-yl) - pi perazi ne- 1l-carboxylic acid
tert-but YWOg8%1273226 3 4- (2- Car boxy- hgnzof uran- 5-yl) - pi BETEPR018/002297
carboxylic acid tert-butyl ester 347 @q
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benzof ur an-13- additiax yo iphaariateatitally-aceepgable “salts, other salts are include in

the invention. They may serve as intermediates in the purification of the

5 compounds, in the preparation of other salts, or in the identification and
characterization of the compounds or intermediates.

The pharmaceutically acceptable salts of compounds of the present invention
can also exist as various solvates, such as with water, methanol, ethanol,
dimethylformamide, ethyl acetate and the like. Mixtures of such solvates can also

10  be prepared. The source of such solvate can be from the solvent of crystallization,
inherent in the solvent of preparation or crystallization, or adventitious to such
solvent. Such solvates are within the scope of the present invention.

It is recognized that compounds of the present invention may exist in various
stereoisomeric forms. As such, the compounds of the present invention include

15 both diastereomers and enantiomers. The compounds are normally prepared as
racemates and can conveniently be used as such, but individual enantiomers can
be isolated or synthesized by conventional techniques if so desired. Such
racemates and individual enantiomers and mixtures thereof form part of the
present invention.

20 It is well- known in the art how to prepare and isolate such optically active
forms. Specific stereoisomers can be prepared by stereospecific synthesis using
enantiomerically pure or enantiomerically enriched starting materials. The specific
stereoisomers of either starting materials or products can be resolved and
recovered by techniques known in the art, such as resolution of racemic forms,

25 normal, reverse-phase, and chiral chromatography, recrystallization, enzymatic
resolution, or fractional recrystallization of addition salts formed by reagents used
for that purpose. Useful methods of resolving and recovering specific
stereoisomers described in Eliel, E. L.; Wilen, S.H. Stereochemistry of Organic
Compounds; Wiley: New York, 1994, and Jacques, J., et al.. Enantiomers,

30 Racemates, and Resolutions, Wiley: New York, 1981, each incorporated by

reference herein in their entireties.

SYNTHESIS
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4- Br ono- 544- (4- met hoxy- benzenesul f Ony1) -
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1- y 1Fbequsefribearbelowaobtrplgh modifications of these methods by applying standard

techniques known to those skilled in the art of organic synthesis. All processes

s disclosed in association with the present invention are contemplated to be
practiced on any scale, including milligram, gram, multigram, kilogram,
multikilogram or commercial industrial scale.

It will be appreciated that the compounds of the present invention may
contain one or more asymmetrically substituted carbon atoms, and may be

10 isolated in optically active or racemic forms. Thus, all chiral, diastereomeric,
racemic forms and all geometric isomeric forms of a structure are intended, unless
the specific stereochemistry or isomeric form is specifically indicated. It is well
known in the art how to prepare such optically active forms. For example, mixtures
of stereoisomers may be separated by standard techniques including, but not

15 limited to, resolution of racemic forms, normal, reverse-phase, and chiral
chromatography, preferential salt formation, recrystallization, and the like, or by
chiral synthesis either from active starting materials or by deliberate chiral
synthesis of target centers.

In the reactions described hereinafter, it may be necessary to protect reactive

20 functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted participation in the
reactions. Conventional protecting groups may be used in accordance with standard
practice, for examples see T.W. Greene and P. G. M. Wuts in Protective Groups in
Organic Chemistry, John Wiley and Sons, 1991; J. F. W. McOmie in Protective

25  Groups in Organic Chemistry, Plenum Press, 1973.

Some reactions may be carried out in the presence of a base. There is no
particular restriction on the nature of the base to be used in this reaction, and any
base conventionally used in reactions of this type may equally be used here, provided
that it has no adverse effect on other parts of the molecule. Examples of suitable

30 bases include: sodium hydroxide, potassium carbonate, triethylamine, alkali metal
hydrides, such as sodium hydride and potassium hydride; alkyllithium compounds,
such as methyllithium and butyllithium; and alkali metal alkoxides, such as sodium

methoxide and sodium ethoxide.
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451 18 4-(2- Car boxy-benzof uran- 5-Yl argbno) - Pi peridi ne-1- carboxyl izg acid
tert-butyl ester 361 19 2-[4-(4-Brono-2-carboxy-benzofuran-5-Yl)-

DS e e oty chy ol B ik S S BE g oAy 22
ZCI( C2i tcgbrre:)g%/ﬁy&rg ﬁﬁa%ragh %égzlﬁsugl%nng? §/S|e) ?E?Cte?na;hle ngacii?ga?rrboonx;rllﬁ Eeaégceinés y
tert - buhydlvest Exadples of suitable solvents inc ude: hydrocarbons, which may be
aromatic, aliphatic or cycloaliphatic hydrocarbons, such as hexane, cyclohexane,
5 benzene, toluene and xylene; amides, such as dimethylformamide; alcohols such as
ethanol and methanol and ethers, such as diethyl ether and tetrahydrofuran.
The reactions can take place over a wide range of temperatures. In general, we
find it convenient to carry out the reaction at a temperature of from 0°C to 150°C
(more preferably from about room temperature to 100°C). The time required for the
10 reaction may also vary widely, depending on many factors, notably the reaction
temperature and the nature of the reagents. However, provided that the reaction is
effected under the preferred conditions outlined above, a period of from 3 hours to
20 hours will usually suffice.
The compound thus prepared may be recovered from the reaction mixture by
15  conventional means. For example, the compounds may be recovered by distilling off
the solvent from the reaction mixture or, if necessary, after distilling off the solvent
from the reaction mixture, pouring the residue into water followed by extraction with a
water-immiscible organic solvent and distilling off the solvent from the extract.
Additionally, the product can, if desired, be further purified by various well-known
20 techniques, such as recrystallization, reprecipitation or the various chromatography
techniques, notably column chromatography ~or preparative thin layer

chromatography.

The process of preparation of a compound of formula (I) of the invention is

25  another object of the present invention.
According to a first aspect, compounds of the invention of formula (1) can be

prepared according to a method comprising the reaction of compounds of formula

() :



22 5-(4-Benzyl - pi perazi n-1-y1) - benzof uran- 2- car boxyl i ¢ aci
4-Brono-5-[4-(3-trifluoromethyl -benzyl) - pi perazi n-{- 4837 23

yl | - benzovOr2a0%/127824ar boxyl i c acid 484 PCT/EP2009/002297

5[ 4- ( 3- Met hoxy- benzenesul forw ) - pi perazi n-1-yl1] - benzof uran-2-carboxVYlic
acid 417 25 4-Brono-5-[ 4-(3-met hoxy- benzenesul f Onyl ) -

pi per azi n-1-yl ] - benzof uran-2-carboxylic acid 496 26

4- Br ono- 5- [ 4- (4- met hoxY- benzenesul fonyl ) -Rsa R®

pi per azi n- 1- A- benzof ur an- 2- car boxyl i c 2/R8

4- Brono- 5-[ 4- (PYrrolidine- 2 M- 1- U

yl | - benzof ur an- 2- car boxyl i Y N/

544-[ 4- 1- car bonyl) - pi n-1 - = 2- ' '
288 50 R nz furq@az carboxylic acid

(1)
wherein R, Y, A, M, Q, R®, X, J, R, R%, R® R®, R’, R™® R® R®, x, and y are as

defined in formula (1), and U is H or an amine protecting group.

“Amine protecting group” means an easily removable group which is known
5 in the art to protect an amino group against undesirable reaction during synthetic
procedures and to be selectively removable. The use of amine protecting groups
is well known in the art for protecting groups against undesirable reactions during
a synthetic procedure and many such protecting groups are known, for example,
T.H. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2nd
10 edition, John Wiley & Sons, New York (1991). Preferred amine protecting groups
are acyl, including formyl, acetyi, chloroacetyl, trichloroacetyl, o-nitrophenylacetyl,
o-nitrophenoxyacetyl, trifluoroacetyl, acetoacetyl, 4-chlorobutyryl, isobutyryl, o-
nitrocinnamoyl, picolinoyl, acylisothiocyanate, aminocaproyl, benzoyl and the like,
and acyloxy including methoxycarbonyl, 9-fluorenylmethoxycarbonyl, 2,2,2-
15 trifluoro-ethoxycarbonyi, 2-trimethylsilylethxoycarbonyl, vinyloxycarbonyl, allyloxy-
carbonyl, t-butyloxycarbonyl (Boc), 1,1-dimethylpropynyloxycarbonyl, benzyloxy-
carbonyl (CBz), p-nitrobenzyloxycarbony, 2.4-dichlorobenzyloxycarbonyl, and the

like.

Generally, a deprotection, substitution or functionalization reaction of U into

20 the desired R function is carried out.

More precisely, when R represents a group VR? as defined above, the
compound of formula (l) can be obtained by reacting a compound of formula (M in
which U is H, with R*V-Hal wherein Hal is an halogen atom in the presence of a
suitable base, notably an alkaline or alkaline earth metal hydroxide such as LiOH.

25



4- Br ono- 5- [ 4- (3- chl or o- benzoy1) - pi perazi n-1-y1] - benzofuran
acid 465 30 -yl 4-Brono-544-(2-fl uoro-benzyl ypi perazi n-1] -

-2-carboxYlic

benzof ur MO20¥a2BBXyl i ¢ acid 434 31
4- Br onp- 544- ( 3-f | uor o- benzyl) - pi peraz

PCT/EP2009/002297

i n-1-y1]- benzofuran-2-carboxylic acid

434 32 5-(4-Benzoyl - pi perazin-1-yl)-4-brono-benzof uran-2- carboxylic acid

430 33 5-[4-(3,5-D fl uorpo-
aci d am de A¢eordings e 3 rfiys

pi peri dj %E%r%%hgﬁw g{aﬁ

b
aci d 46@Il) with a compound of formula (IV):

Spitedii

4- Br onp*

Y M\\Q
R1——<\ |
/
A Hal
R3

(1)

- r kﬁ))ﬁ( i
Er;/ g)%?/ypi pergréiI

er.azi n-1-0] -

R R A
5

fd R at88n 3% a compound of formula

n-1-yl]- benzof uran-2-carboxylic
R5a Rga
5 RS
N
X
8a
HN R
y R8
R7
R7a

(IV)

5 wherein R, Y, A, M, Q, R?, X, J, R®, R® R% R® R’, R™ R% R®, x, yand U are
as defined in formula (Il), and Hal is an halogen atom.
Generally, an aromatic substitution of the Hal group of compound of formula
(1) by a compound of formula (IV) is carried out, notably in the presence of a
10  palladium catalyst, such as in the presence of Pd(OAc), and BINAP.
In a particular aspect, the compound of formula (Ill) may be prepared
according to a method comprising the reaction of a compound of formula (V):
0]
o
AlkO I \\Q
/
OHC Hal
R3
(V)
15 wherein M, Q, R®, Hal are as defined in formula (lll), and Alk is a C4-Ce alkyl

group.
Generally, the cyclisation of the co
presence of a suitable base such

methanolate.
20

mpound of formula (lll) is carried out in the

as a metal alkoxide, such as sodium



36 1-yl]-benzofuran-2-carboxylic acid 501 501 37
1-yl]-benzofuran-2-carboxylic acid 501 501 38

4- Br ono- S¥0-20eb/ 273201 0- benzyl) - Pi per azg
434 39 4-Brono-544-(2-chl oro- benzyl) -pl perazi n-1-yl1] -
benzof uran- 2- carboxYlic acid 451 40

4- Bronp-5-[4-(4-chl

4- 1-y1F benzof ur am€Z/mpactoosb? ¢ aci d

455 a1 4 BB PR %Séﬁbqeﬁ%ﬁ@e- 0155@@@@5? f%&ﬁqu\?ﬂ%?&é‘bﬁ%&é&%,ﬂ%{d ¢ acid

2_6258;35_ gﬁﬁ@?g@?ﬁfﬁdﬁth@%@cﬁé@oﬂa compound of formula (VI):

ronmet hyl - benzyl ) - pi perazi n- 1-

yl]-benzof uran- 2-car boxyl i c acidO 483
Q
OHC Hal
R3
(V1)
wherein M, Q, R®, and Hal are as defined in formula (V).
5
Generally, the compound of formula (V) is prepared by reacting a compound
of formula (il1) with a compound Hal-CH,-CO,Alk wherein Hal is an halogen atom
and Alk is a C4-Cs alkyl in the presence of a suitable base such as a metal hydride
such as sodium hydride.
10
According to a second embodiment, the compound of formula (ll) is prepared
according to a method comprising the reaction of a compound of formula (VII):
R5a Reéa
R6
M R U
HO ~a N7
Rsga
= P
OHC X y R
7
R3 R R7a
(V1)
wherein M. Q, R%, X, J, R®, R®, R®, R®, R, R™®, R%, R®, x, y and U are as defined
15 informula (l1).

20

Generally, the compound of formula (i) is prepared by reacting a compound
of formula (VII) with a compound Hal-CH,-CO,Alk wherein Hal is an halogen atom
and Alk is a C4-Cs alkyl group in the presence of a suitable base such as an

alkaline metal carbonate, such as potassium carbonate.



43 5[ 4-(3-Trifl uoronet hoxy-benzyl)-Pi perazi n-1-y1lF benzof uran- 2- car boxVYl i
. . - - I C
acid am de 420 44 1-yl]-benzofuran-2-calboxylic acid am de 499 499 45
4- Br onp- SWp4e(uBre3zano- benzenesul f onyl g4 pi per azi n- PCT/EP2009/002297
411- él J- benzof uran-2-carboxylic acid 491 46
- Bromo-5- (4-tert-butyl carbanoyl - pi perazi n-1-yl)- benzof uran- 2- carboxylic
acid 425 47 1-yl]-benzof uran-2-carboxy]ic acid &m de 483 483 4§ - a
r ono- 5- [ 4- (19, B PartiowlaasnsshApg PR ofi fprmulay VI i3 RueRaie r?-CE-rcdi{?SE&w i

aci d ang de 438 494580 WRaRAdq BcBrflobhy UrToRAURY AVHIPWAEY 8Ziomdourd of

acl
formula (IX):
R5a Réa
M Re
X~ RS
HO ~ Q N/U
X
/ HN R8a
OHC H
al g RS
R7
R3 . R7a
(Vi) (IX)

5 wherein M. Q, R3, Hal, R%, R%®, R® R® R’, R"®, R% R, U, x and y are as defined

in formula (VII).

Generally, the compound of formula (VIl) is prepared by coupling a

compound of formula (VIil) with a compound of formula (I1X) in the presence of a
10 palladium catalyst, such as in the presence of Pd(OAc), and tBusP.

Further, the process of the invention may also comprise the additional step of
isolating the compound of formula (). This can be done by the skilled person by
any of the known conventional means, such as the recovery methods described
above.

15 The starting products are commercially available or may be obtained by

applying or adapting any known methods or those described in the examples.

Representative schemes of the processes of the invention are summarized
below: all substituents in the synthetic Schemes, unless otherwise indicated, are

20 as previously defined.



4- Br ono- 5- (4- pyri di n- 3-yl met hyl- pi perazi n-1-yl)- benzofuran-2-carboxylic
acid 417 51 4-Brono-5-(4-pyridin-4-yl nmethyl-Pi perazin-1-yl)-

benzof ur amo20@anzikatyl i ¢ acid 417 PCT/EP2009/002297
4-Brono-5-[4-(3-trifluoromethoxy- bengﬁi) pi per azi n-

1-y1] - benzof uran-2-carboxylic acid 500 53

4- Br onp- 544- ( 3- phenoxy- benzyl) - plpera2|n 1-y1F benzof uran-2-carboxylic acid

508 54 4+0Br oqo-5-[4- (3, 5- oxy benzyl)-p 4 19
yl ] - benzof -2 @&’F‘bﬁé?ﬂ we 4”7“6/8 i ARDA- @B

544- ( 3-Mdy¥Z2=ehydr oxy- benzyl ) - pi pe% y1] - 4- EtO
br ono- benzofnaran 2-carboxylic acid

5-(4- Benzem&ulfonyl pi perazin-1-y1)-4- brom) benzof ur an- 2- gaskoxylic acid
466 R3=Me R3=H

R3=H
(@)
HN/\ S
k/NBOC MeO N/\I
——
NB
Pd(OAc),, BINAP R3 k/ oc
R3=Me (0] 0]
N-Chlorosuccinimide A\
or N-Bromosuccinimide MeO N/ﬁ
R3=H
R3 K/NBoc

H,SO,, THF

R3

R3 = Br or R3=Cl
Scheme 1

5
HO o
n 0 0
HO L AN tBu,P cat. D\ H,N"H m
e o\ NBoc Traor OHC N()\j oo mA NN
r ), oc
TolTHF 1/1 EtO'KR(ru“OEt L_NBoc
K,CO; , MeONa
TolNMP, 110°C
K,COy,
B'JOE" 130°C
o ° Br,CH,Clt QO
N\ -—
EtO N/\ EtO \
Br l\/NBoc k/NBoc
LIOH-H,0 LIOHH,0
THF/ H,0 / EtOH THF/ H,0 / EtOH

\ N\
HO N HO N
Br k/)\lBoc K/NBoc

Scheme 2

10 Scheme 3



57 4-Brono-5-(4-tert-butyl carbanoyl - pi peridin-1-yl)-

benzof uran- 2- carboxylic acid 424 58
4-Ch|or04$m40¢2&mnhoro-benzyl)-piperagén-l-yl]- benzof uraemAP2@a0b22y| i C
acid 406 59 4-Chl oro-544-(3-chl oro-benzyl)-Pi perazin-1-y1F

benzof uran- 2- carboxylic acid 406 60

4- Chl or 0-544- (4-chl or o- benzyl) - pi Perazi n- 1-y1] - benzof uran-2-carboxylic

acid 406 1 4 or 0-544-(2-fl uoro-benzyl) - pi perazin-1-yl11-
benzof urgps ic acid 390 62

4- Chl or 0- 544- ( 34 | Heodenzyl) - pi perazi n-1-y1ll- benzofuran-2-carboxylic
acid 390 63 413(%% Q- 514- (4-fluoro-benzyl ypi perazin-1-yl]-
benzof uran- 2 ox’y ic acid 390 64

Q o O
R150 \V\@Lm HI;L Lok HOH\;@m
R3 '\/NHTFA_‘—’ 1 N ¢ K/N\H/R“
o)
°H°J©L
LIOH N\
R152;—§/\E;L HO N()\l
oo
R4 Br Om LiOH o 0
- \ > ]
R150 HO N
R3 ()“ R1 L_N_R4
Scheme 4
R1ORINH 0 0
R ° Py-BOP
N\ N
HO N/A\] DMF R9—N\10 N/\W
R R LN
N\ ~
S R3 k\/ R R
Scheme 5
According to another object, the invention is directed to compounds of
formula (11):
R5a Réa
R1- : R\\{%i%ét;iL(::
I
10 (1

wherein R'. Y, A, M, Q, X, J, R®, R® R’, R R’, R’? R% R®, x, and y are as

defined in formula (1) ;



4-Chl or0-514-(3-trifluoronethyl -benzyl)- pi perazin- 1-

yl | - benzof ur an- 2- carboxylic acid 440y6% PLP “n

4- Chl or 0-O2A0Y 37324 f | uor onet hoxy- bengy¥1 ) - Pi per azi n- PCT/EP2009/002297

1-y1}-benzof uran-2-carboxylic acid 456 66

2§ﬁa(2igag$ozy&gfgzyl)-phpera;in-l-yl]-4-ch|oro- benzof uran- 2- car boxylic
( - ro-5-(4- I di n-3-vyl [ I n- & p

benzof IRl palegPBofyTGrolkh s halegenbaiky, CRORIREN €260 alkyny!. Cr-

4- Ior@-gm Q-gg pl grg- benzenesul f onyl ) - pi per azi n-

1-y|]-beﬁ;o%uYaan!bargoxylic acid 45% égp P

4- Chl or ¢} B-H 4r @8-arhiner probesiingr@oubf onyl ) - Pi per azi n-

1-yl]-benzof uran-2-carboxylic acid 456 70

4- Chl or 0- 544- (4-chl or o- benzenesul f onyl ) - pi per azi n-

1- y lfFbenzof upasiaithAthe XBhigowi 6f f8ffula (1) is of formula (lia):

O
R? \
N/\‘
3 |\/N
R \U

(Ha)

wherein R', R%, and U are as defined in formula ().

In a preferred aspect, the compounds of formula (ll) are of formula (lib):

0] o

\

R1SO @

R3
(I'b)
wherein U and R® are as defined in formula (la) and R' is as defined in formula

(1).

10

15 EXAMPLES

Other features of the invention will become apparent in the course of the
following descriptions of exemplary embodiments. These examples are given for

illustration of the invention and are not intended to be limiting thereof.

20



71 4-Chl oro- 514- (4- met hoxy- benzenesul f orw )

pi perazi n-1-yl | - benzof uran-2-carboxylic acid 452 72

4- Chl or o-BA20¢98L27#R1 hoxy- benzenesul f onyd ) - PCT/EP2009/002297

pi perazin-1-yl]-benzof uran-2-carboxylic acid 452 73

4- Chl or 0-514-(3-fl uor o- benzoyl) - piperazin 1-y1] - benzof uran-2-carboxylic

acid 404 74 4-Chl oro-5- 5-di chl 1 | n=1- -
benzof uExample 7 557[91(%@@%!049@%:!?) piperazine1-yf}-BindthyFbEntbhiran-
4- Chl or 4- du ul fonyl) - Pi Perazi n-

1-y1] - g@oh: ’é"%i' y AT ' 020 76

4- Chl or o- 544- ( 3- cyano benzeaesulcb apy .- Pi per azi n-

1- ylFbenzof ur an- 2- car boxyl i cya€f
(4
' de@ 78

d
4- Br ono- 5- [ 4- (2-chl or o- be gnes
cl

1-yl] - benzof ur an- 2- car boXy j aci d -’

2-Methoxy-6-methylbenzaldehyde

0

OHC

Potassium peroxy disulphate (89.31g, 0.33mol) and copper (ll) sulphate
pentahydrate (27.22 g, 0.11 mol) was added to a solution of 2,3-dimethylanisole
(15 g, 0.11 mol) in acetonitrile water mixture (750 ml, 1:1). The reaction mixture
10  was stirred for 15 min at reflux until no starting material remained as judged by
TLC (Thin Layer Chromatography). On cooling the reaction mixture to room
temperature, the product was extracted into dichloromethane (2 x 225ml). The
organic layer was washed with water (2 x 100ml) and brine solution (100 ml). The
organic layer was dried over sodium sulfate and concentrated under reduced
15 pressure to give the crude product. Column chromatography using 4/96 ethyl
acetate/ hexane yielded 2-Methoxy-6-methylbenzaldehyde (7.32g, 44.2%).
H NMR (300 MHz, CDCl3), d 2.60 (3H, s), 3.90 (3H, s), 6.80(2H, t), 7.40(1H, 1),
10.65(1H, s).

20 3-Bromo-6-methoxy-2-methyl-benzaldehyde

0

OHC Br

2-Methoxy-6-methylbenzaldehyde (7.32 g, 0.049 mol) in carbon tetrachloride
(183 ml) was cooled to -10°C, and iron powder (150 mg, 0.002 mol) was added to
it. Bromine (3.0 ml, 0.058 mol) was added over a period of 10 minutes. The

25  mixture was stirred for 1 hour and then poured into water (225 ml). The organic



4- Br ono- 544- (3-f | uor o- benzenesul f ony1) - Pi Per azi n-
1-yli-benzofuran-2-carboxylic acid ethoxy-am de 527 79

4- Br onp- 5W0-20®@/12r32fil uor onet hyl - benzoygly - pi Per azi n- PCT/EP2009/002297
1-yl]-benzof uran-2-carboxylic acid 498 80

4- Brono- 5-[4-(3-trifl uoronethoxy-benzoyl) -

pi per azi n- 1-yqg- benzof uran- 2- carboxylic acid 5 8

4- B& ozdaYS@MW@%-W%Wltsf%ﬂ)tglﬂ%k?%?ﬁgqg@I%é-x %%r@%’f \YPIE.(39 crglr)baonxdyl iC
aci . -Har- di Qr 1 bAi

henzof 8:8(1{%2 EEA"C@{O@&,‘??'@% ?’II'% %g%éﬂég 1QyEeIERY dtiel 86&M@Z0ELM Ydffate and

4- Br omoedibén(ratds dinddromedbest ogrbsspiepetoadive 134Brensefzeios-22meiioxyl i c

acid 499 84 4- Brono-544-(2-net hyl- 1H benzoi m dazol e- 4-
car bonylPe)nZ;ﬁkﬂféWé’?i (HB%%/Q] 9%§n°ggf ur an- 2- car boxylic acid

5 'H NMR (300 MHz, CDCly), & 2.65 (3H, s), 3.90 (3H, s), 6.78(1H, d), 7.64(1H, d),
10.50(1H, s).

3-Bromo-6-hydroxy-2-methyl-benzaldehyde

HO
OHC Br
10 A solution of boron tribromide (12.62 ml, 0.087 mol) in dichloromethane (50

ml) was added to a stirred solution of 3-Bromo-6-methoxy-2-methyl-benzaldehyde
(20.0 g, 0.087 mol) in dichloromethane (350 ml) under nitrogen at 0°C. The
reaction mixture was stirred for 1.5 hours. Water (400 ml) was added cautiously
and the mixture was stirred for 15 min. The organic layer was washed with sodium

15  bicarbonate solution (200 ml), water (200 ml) and brine (200 ml). The organic layer
was dried over sodium sulfate and concentrated under reduced pressure to give
the crude product as orange brown solid. Column chromatography using 3/97
ethyl acetate/ hexane Yyielded 3-Bromo-6-hydroxy-2-methyl-benzaldehyde
(13.82 g, 73.6%).

20 'H NMR (300MHz, CDCl3), 8 2.60 (3H, s), 6.76 (1H, d), 7.62(1H, d), 10.4(1H, s),
12.1(1H, s).

5-Bromo-4-methyl-benzofuran-2-carboxylic acid ethyl ester

9 o)
Me
25
To a solution of 3-Bromo-6-hydroxy-2-methyl-benzaldehyde (6.8 g,
0.032 mol)) in anhydrous DMF (50 ml) was added potassium carbonate (13.1 g,

0.095 mol) and cooled to 0°C. Bromo ethyl acetate (7.1 ml, 0.063 mol) was added

slowly. The reaction mixture was stirred for one hour at 0°C. The completion of the



484 85 4-Bronp-5-[4-(5-trifluoronethyl-pyridin-2-yloxy)-
E)‘rl Eerl di gwi %/é]’{ %enzof uran- 2- car boxylic acid 486 gG Y)

- Br ono- 20@/1eM20r o- benzyl) - pi peri diR- 4- yl am noj - benPETIPAIVIRO2AT b [
acid 465 87 4-Chl oro-544-(3-chl oro- betrslgoyl) - pi per ani n-1-y1]- ote
ge?}zﬂof ur an- 2- carboxylic acid 420 88

- or 0- 544- (2, 5-di chl or o-benzoyl) - pi i.n-1- -
benzof umﬁ?ilgnd&@%@?'?’f"l’rﬁe%(mdnélé5%)§ |pea|[c):{aicr>rz1i Zn'1i9tu%e )(/!/ells then heated to 100°C

4- (:hl or Q- 4-. - o) Y | )
aci 0 41880 e P B P eras no
i- >C/:Ih: gfglégfﬁcﬂi(%a?dapibonwme was ¢tined fot 20 minutes. The solid separated was

- -5-[4-(3-trif t hoxy- yI) -
pi per azflmrfdywbgﬁwtmugvrggp_nrgj Bﬁﬁg%ﬁafﬁ}éb)cqr}geiy@cuum, to get crude product.

5 Column chromatography using 2/5 ethyl acetate/hexane yielded 5-Bromo-4-
methyl-benzofuran-2-carboxylic acid ethyl ester (6.2 g, 69.6 %)
'H NMR (300MHz, CDCl3), d 1.4 (3H, 1), 2.60 (3H, s), 4.4 (2H, qt), 7.30(1H,
d), 7.44 (2H, m).

10 4-(2-ethoxycarbonyl-4-methyl-benzofuran-5-y|)-piperazine-1-carboxylic acid

) 0
Eto>_<\J©\N/\

Me NBoc

tert-butyl ester

Toluene (30 ml) was stirred under argon atmosphere for 30 minutes at room
temperature. Cesium carbonate (4.83 g, 0.015 mol), palladium acetate (0.19 g,
15 0.0008 mol), BINAP (0.66 g, 0.001 mol), 5-Bromo-4-methyl-benzofuran-2-
carboxylic acid ethyl ester (3 g, 0.010 mol ) and piperazine-1-carboxylic acid tert-
butyl ester (2.16 g, 0.001 mol) was added with a regular interval of 30 minutes
under argon atmosphere. The reaction mixture was stirred for 30 minutes at room
temperature and then heated to reflux. The mixture was maintained at reflux for
20 16 hours. The reaction mixture was diluted with ethyl acetate (50 ml) and the
inorganic material was filtered. The filtrate was then washed with water (2 x 15 ml),
brine solution (50 ml). The organic layer was dried over sodium sulfate and
concentrated under reduced pressure to get crude product as dark brown solid.
Column chromatography using 5/95 ethyl acetate/hexane vyielded 4-(2-
25 ethoxycarbonyl-4—methyl-benzofuran-5-y|)-piperazine-1—carboxylic acid tert-butyl
ester (1.4 g, 34.1%)
'H NMR (300 MHz, CDCl3), 6 1.5 (3H, 1), 1.5 (9H, s), 2.5(3H, s), 2.8(4H, 1),
3.5 (4H, t), 4.4 (2H, qt), 7.18 (1H, d), 7.38 (1H, d), 7.56 (1H, s).



2§r35Ch:?r07544-(2-nethyl-lH—benzoinidazole-4-

nyl ) - pi perazi n- 1-yl] - benzof uran- 2- car boxylic acid 440 93

5|— [ 4A( 1;!—‘8@@2@/1@17@ézol e-5-carbonyl) - pgper azi n- 1- PCT/EP2009/002297

y L[ - chl or o- benzof uran- 2- carbOxylic acid 426 94 4-Chl oro-514-(2 5-d
I chl or o- benzyp- pi perazi n-1-y11- benzof uran-2-carboxylic acid 441 §5

4- Chl - i :
L St 0T et SbRRER b BgAPoBRI e deid ety oster
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5 Trifluoroacetic acid (3 ml) was added to a stirred solution of 4-(2-
Ethoxycarbonyl-4-methyl—benzofuran-5-yl)—piperazine-1—carboxylic acid tert-butyl
ester (1.4 g, 0.003 mol) in dichloromethane (10 ml) at room temperature. The
reaction mixture was stirred for 2 hours. Solvent was concentrated under reduced
pressure, the residue was triturated with diethyl ether (20 ml) to isolate 4-Methyl-5-

10 piperazin-1-yI-benzofuran-Z-carboxylic acid ethyl ester trifluoroacetic acid salt
(1.25 g, 86.2 %).
"H NMR (300 MHz, CDCl3), 1.4 (3H, t), 2.4 (3H, s), 2.9 (4H, t), 3.4(4H, 1),
4.4 (2H, qt) 7.20(1H, d), 7.3-7.4 (2H, m).

15  5-[4-(2, 6-Dichloro benzyl)-piperazine-1-yI]-4-methyI-benzofuran-2-carboxylic

o o
N\
EtO NN ©
Me

LN

acid ethyl ester

Cl

To a stirred solution of 4-Methyl-5-[4-(2, 2, 2-trifluoro-acetyl)-piperazin-1-yl]-
benzofuran-2-carboxylic acid ethyl ester (0.15 g, 0.0003 mol) in dry THF was

20 added triethyl amine (0.15 ml, 0.001 mol) and cooled to 0°C and stirred under
nitrogen. 2,6 dichloro benzyl bromide (0.107 g, 0.00045 mol) was added and
stirred for 2 hours at room temperature. The completion of the reaction was
confirmed by TLC. Solvent was concentrated under reduced pressure added
water. The solid separated was filtered, washed with water (10 ml). After drying

25 under vacuum, the crude product was isolated as brown solid. Column

chromatography using 10/90 ethyl acetate /hexane yielded 5-[4-(2,6-Dichloro



99 4-(2-Carboxy- 4-net hyl - benzof uran-5-y1) - pi perazi ne- 1-carboxyli [
tert-butyl ester 361 100 4-(2-Car boxy-4-2:hloolroo- benzof ur an- 5-y1§/-I ¢ actd
[ 1, 4] di azwpan@/2722ar boxylic acid tert-69ut yl ester 396 1@LT/EP2009/002297

4- (4- Brono- 2- car boxy- benzof uran-5-y1) -"[ 1, 4] di azepane- 1- car boxyl i c acid
tert-butyl ester 440 102 4-Bronp-514-(2-chl oro-benzenesul fOny1) -

[ 1, 4] di azepan- 1-y1] - benzof ur an- 2- car boxylic acid 515 .10
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5
5-[4-(2, 6-Dichloro benzyl) -piperazine-1-yl] -4-methyl-benzofuran-2-

carboxylic acid

To a solution of 5-[4-(2,6-Dichloro benzy!)-piperazine-1-yl]-4-methyl-
10 benzofuran-2-carboxylic acid ethyl ester (0.08 g, 0.0001 mol) in THF: Water:
Methano! (3:2:1) mixture (19ml) was added lithium hydroxide (0.02 g, 0.0005 mol)
at 0°C. The reaction mixture was stirred for 2hours. The completion of the reaction
was confirmed by TLC. Solvent was concentrated under reduced pressure added
ice water. The pH of the mixture was made acidic with 1N HCI and the solid
15 separated was filtered. After drying under vacuum, isolated 5-[4-(2,6-Dichloro
benzyl) -piperazine-1-yl] -4-methyl-benzofuran-2-carboxylic acid (70 mg, 94%).
H NMR: (300MHz, DMSO-d6) d 3.2 (4H, s), 3.62 (4H, S), 4.72 (2H, ), 7.28
(1H, D), 7.7 (5H, m), 10.0 (1H, bs).

20  {5-[4-(2, 6-dichloro benzyl) piperazine-1-yI]—4-methyI-benzofuran-2-yl}-
morpholin-4-yl-methanone
o} 0
\
_) Me l\/N
0
o

To a solution of 5-[4-(2,6-Dichloro benzyl) -piperazine-1-yl] -4-methyl-
benzofuran-2-carboxylic acid (0.07 g, 0.00017 mol) in anhydrous DMF (275 ml)
25 was added diisopropyl ethyl amine (0.08ml, 0.0005mol) and morpholine (0.16 ml,

0.00018 mol) under nitrogen atmosphere. The reaction mixture was stirred for
15 minutes, added Py-BOP (0.11 g, 0.0002 mol) and stirred for 1 hour. The
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5 trifluoroacetic acid in water (A) /Acetonitrile (B) with a flow rate of 20 ml/min to
yield {5-[4-(2,6—dichIorobenzyl)piperazine-1-yI]-4-methyI-benzofuran-2-yl}-morpho|in-
4-yl-methanone (35 mg, 43%).
'H NMR (300MHz, DMSO-d6), & 3.4(7H, s), 3.7 (5H, s), 3.9 (4H, s), 4.6 (2H,
s), 7.2(1H, d), 7.3 (1H, d), 7.4 (2H, d), 7.5 (2H, d).
10 LCMS (m/z) 488
HPLC: 98.23%

Example 2: 4-Bromo-5-(4-tert-butoxycarbonylpiperazin-1-yl)-benzofuran=2-

RGOS
0 OH

carboxylic acid

15

Toluene (9.7 L) was introduced into a reactor and degassed using vacuum /

20 nitrogen. Under nitrogen at 23°C was palladium acetate (11.0 g, 0.049 mol, 0.01
equiv.) was loaded and the mixture was stirred until complete dissolution of
palladium. A solution of tri-tert-butyl-phosphine (10.0 g, 0.049 mol, 0.01 equiv.) in
toluene (0.3 L) was then added, followed by the addition of 5-bromo-2-
hydroxybenzaldehyde (1000 g, 4.97 mol, 1 equiv.), tert-butyl-1-piperazine-

25  carboxylate (1065.4 g, 5.72 mol, 1.1 equiv.) and sodium-tert-butoxide (1052.4 g,
10.9 mol, 2.2 equiv.). The resulting yellow-orange solution was stirred for 22 h at

42°C. The red-brownish slurry was mixed with a mixture (pH around 5-6) of
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5 phase was weighed (9.65 kg) and an aliquot (100 g) was taken. The aliquot was
concentrated in vacuo to yield a dark-orange oil which was purified by column
chromatography (SiO;, h: 30 cm, d: 4 cm, eluant: MTBE/heptane 1:1). The named
compound was obtained as yellow crystals (8.9 g). Calculation of the total yield
from the aliquot gave 56%. MS (ES+): 307 (M+H).

10
5-(4-tert-butoxycarbonylpiperazin-1-yI)-benzofuran-2-carboxylic acid ethyl

ester

K,CO; (250 mg, 1.8 mmol) and Ethyl bromoacetate (0.20 ml, 1.7 mmol) were
15 added to a solution of hydroxybenzaldehyde in NMP (5 mL). The mixture was
stirred for 4 h at 110°C. The reaction was quenched with H,0, extracted with
EtOAc, washed with brine and water. After evaporation of EtOAc, the residue was
recrystallized in a mixture of MTB/Heptane 5/1 to give yellow crystals (0.45 g,
70%). MS (ES+): 375 (M+H).
20
4-Bromo-5-(4-tert-butoxycarbonylpiperazin-1-yI)-benzofuran-2-carboxylic

acid ethyl ester
0

7<0J\N/\ Br
|\/N O
fjfw
(0] O—\
Bromine (12 mL, 0.23 mol) was added to a solution of ester (73 g, 0.19 mol)

25 in presence of cat. iron (0.8 g, 14.3 mmol) in dichloromethane (900 mL). The
reaction was stirred for 2 days at rt. The bromohydrate was filtrated off and dried
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4-Bromo-5-(4-tert-butoxycarbonylpiperazin-1 -yl)-benzofuran-2-carboxylic

Br
bN\éj\ p
0] OH

10 A solution of ester (4.6 g, 10.1 mmol) and potassium hydroxide (0.660 g,

acid

11.7 mmol) in MeOH was stirred under reflux for 8 h. After removal of MeOH by
evaporation, the residue was taken in H,O. The free acid (4.1 g, 95%) was
obtained as a white powder after precipitation by slow addition of 25% HCI under
cooling conditions, filtration and drying. MS (ES+): 426 (M+H).
15
The compounds reported in the Table below were prepared according to
similar methods or by well-known techniques by one of ordinary skill in the arts.

Their mass spectral data are also reported therein.

Analytical
N° Chemical Name data MS
(ES+):(M+H)

] 4-(4-Bromo-2-ethoxycarbonyl-benzofuran-5-yl)- 454

piperazine-1-carboxylic acid tert-butyl ester

5 4-(4-Bromo-2-carboxy-benzofuran-5-yl)-piperazine- 426
1-carboxylic acid tert-butyl ester

3 4-(2-Carboxy-benzofuran-5-yl)-piperazine-1- 347
carboxylic acid tert-butyl ester

4 5-[4-(3-Methoxy-benzenesulfony!)-piperazin-1-yl}- 416
benzofuran-2-carboxylic acid amide
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1- y1lFbengof uréan- 2- ca.r(myd)xycaaboWImmﬁnan:ﬁayl) piperazine-1- 375

carboxylic acid tert-butyl ester

. 5-[4-(3-Trifluoromethyl-benzyl)-piperazin-1-yl]- 104
benzofuran-2-carboxylic acid amide

8 5-[4-(3-Chloro-benzyl)-piperazin-1-yl]-benzofuran-2- 371
carboxylic acid amide

9 5-[4-(3-Fluoro-benzoyl)-piperazin-1 -yll-benzofuran- 368

2-carboxylic acid amide

5-14-(3-Chloro-benzenesulfonyl)-piperazin-1-yl]-
10 [4-( yl)-pip yil Y

benzofuran-2-carboxylic acid amide

4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)-
11 495

piperazin-1-yl}-benzofuran-2-carboxylic acid amide

5-(4-Benzenesulfonyl-piperazin-1-yl)-benzofuran-2-
12 ( yi-pip yh 387

carboxylic acid

4-Bromo-5-[4-(3-fluoro-benzoyl)-piperazin-1-yl]-
13 [4~( yl)-pip yl] 448

benzofuran-2-carboxylic acid

14 4-Bromo-5-[4-(3-chloro-benzenesulfonyl)-piperazin- 501

1-yl-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-
15 [4-( yl)-pip 484

1-yl]-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(pyrrolidine-1-carbonyl)-piperazin-1-
16 {4-(py yl)-pip 493

yl]-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-chloro-benzyl)-piperazin-1-yl}-
17 [4-~( yi)-pip yl] 451

benzofuran-2-carboxylic acid

4-(2-Carboxy-benzofuran-5-ylamino)-piperidine-1-
18 ( y y )-pip 361

carboxylic acid tert-butyl ester

2-[4-(4-Bromo-2—carboxy-benzofuran-5-y|)-
19 piperazine-1-carbonyl]-pyrrolidine-1-carboxylic acid 523

tert-butyl ester
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4;Brono;5vp4ﬂ¢2uﬁnd|chloro-benzenesulgpnyl)- PCT/EP2009/002297
ghgezgz%nu Kﬁ] begzofuran 2-carboxylic acid 535 135
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03 4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1- A84
yl]-benzofuran-2-carboxylic acid

PS

382

5-[4-(3-Methoxy-benzenesulfonyl)-piperazin-1- 11-
04 [4~( y yl)-pip yll 417

benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-methoxy-benzenesulfonyl)-
25 496

piperazin-1 -yl]-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)-
26 496

piperazin-1 -yl]-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(pyrrolidine-2-carbonyl)-pi erazin-1-
07 [4-(py yh)-pip 423

yl}-benzofuran-2-carboxylic acid

5-[4-(Adamantane-1-carbonyl)-pi erazin-1-yl]-4-
08 [4-~( yl)-pip yll 488

bromo-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-chloro-benzoyl)-pi erazin-1-yl]-
29 [4~( yl)-pip yll 465

benzofuran-2-carboxylic acid

4-Bromo-5-[4-(2-fluoro-benzyl)-piperazin-1- 1]-
30 f4-( yl)-pip yil 434

benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-fluoro-benzyl)-piperazin-1- -
31 [4-( yl)-pip yll 434

benzofuran-2-carboxylic acid

5-(4-Benzoyl-piperazin-1- [}-4-bromo-benzofuran-2-
12 ( yl-pip yl) 430
carboxylic acid

5-14-(3,5-Difluoro-benzyl)-pi erazin-1-yi]-
a3 {4-( yl)-pip yil 372

benzofuran-2-carboxylic acid amide

4-Bromo-5-[4-(3-trifluoromethyl-benzyloxy)-
34 [4-( y yloxy) 499

piperidin-1 -yl]-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-chloro-benzyloxy)-pi eridin-1-yl}-
a5 [4~( yloxy)-pip yl] 466

benzofuran-2-carboxylic acid
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onzaof e an

- benzoy1l) - PPE&EER2004/002297

car bony| ) n| per azin_ 1

514-( 2- Rl uor benl )A?f)c? EégJ‘?JEﬁ f bﬁﬁ%’*ﬁ"’“y@ r%im'-ét?
369 195 5[36(2' ahl or o- 61f9|]%é:@zgaiwtacaru?ﬁayaclam%83lﬁr 2|7 ok

met hyl - henzof ur an-|2- carboxylic acid 404 146

544-(2,6-Di c g|7 or 0-| beBryrbp-F[4Pet-ghlono-bepzenesuiert RIPHEgH b f

acid 420

1-yl]-benzofuran-2-carboxylic acid

ur agbg- cal

4-Bromo-5-[4-(4-fluoro-benzyl)-piperazin-1-yl}-

38 434
benzofuran-2-carboxylic acid
39 4-Bromo-5-[4-(2-chloro-benzyl)-piperazin-1-yl])- 451
benzofuran-2-carboxylic acid
40 4-Bromo-5-[4-(4-chloro-benzyl)-piperazin-1-yl}- 451
benzofuran-2-carboxylic acid
41 4-Bromo-5-[4-(pyridin-2-yloxy)-piperidin-1-yl}- 418
benzofuran-2-carboxylic acid
42 4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1- 483
yl]-benzofuran-2-carboxylic acid amide
43 5-[4-(3—Trif|uoromethoxy-benzyl)—piperazin-1 -yl]- 420
benzofuran-2-carboxylic acid amide
a4 4—Bromo-5-[4-(3-trifluoromethoxy-benzyl)-piperazin— 499
1-yl}-benzofuran-2-carboxylic acid amide
45 4-Bromo-5-[4-(3-cyano—benzenesulfonyl)-piperazin- 491
1-yl]-benzofuran-2-carboxylic acid
46 4-Bromo-5-(4-tert-buty|carbamoyl-piperazin—1 -yl)- 405
benzofuran-2-carboxylic acid
47 4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin- 483
1-yl}-benzofuran-2-carboxylic acid amide
48 4-Bromo-5-[4-(3,5-dichloro-benzoyl)-piperazin-1 -yll- 408
benzofuran-2-carboxylic acid amide
49 4-Bromo-5-[4-(3,5-difluoro-benzyl)-piperazin-1-yl}- 451
benzofuran-2-carboxylic acid amide
50 4-Bromo-5-(4-pyridin-3-ylmethyl-piperazin-1 -yl)- 417
benzofuran-2-carboxylic acid
51 4-Bromo-5-(4-pyridin-4-ylmethyl-piperazin-1 -yl)- 417

benzofuran-2-carboxylic acid

ic acid

boxylic



147 4-Brono- 544- (3, 5-di chl or o- benzyl ypi perazi n-1-y1] -
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544- ( 3, 5-\WPEA2B2benzy 1) - pi per azi n- Jgg/1] - 4- et hyl -

acid 420 149 4-Chl oro-544- (3, 5-dichl oro-benzyl ypi perazi n-1-y1] -
benzof ur an- 2- carboxylic acid 441 150

514- ( 3- A-Hyt—2—hyer

B i e

nethyl-tenzg%gran- 500
514-(2, 3 hoxy- benzyl Yﬂ/l]ﬁ%r%f@rah-ﬂ&brb%xyl‘r@bbw benzof ur an- 2- caf
acid 411 152 4-Bromn-544- (5-chl aro-thi oPhen-2-ylmethyl)-
E)‘rl 'p\)/g[ ﬁle | [%I |( ébenﬁ]?]Bmfa@éZ[Ac@rbb&mXYCb%ﬂﬂYB -pipgragiz 1-yil- 508
- yl- tirifluorongth
pi peri diln-1-y1] - benzof ur an- I% Q%qug%g?%g%%ﬁyﬁé%@ 154
54 4-Bromo-5-[4-(3,5-dimethoxy-benzyl)-piperazin-1- 476
yl]-benzofuran-2-carboxylic acid
55 5-[4-(3-Allyl-2-hydroxy-benzyl)-piperazin-1-yl}-4- 472
bromo-benzofuran-2-carboxylic acid
5-(4-Benzenesulfonyl-piperazin-1-yl)-4-bromo-
56 ( yrpip y? 466
benzofuran-2-carboxylic acid
4-Bromo-5-(4-tert-butylcarbamoyl-piperidin-1-yl)-
57 ( y yl-pip yl) 424
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2-chloro-benzyl)-piperazin-1-yl]-
58 [4~( yl)-pip yil 406
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(3-chloro-benzyl)-piperazin-1-yl}-
5o [4-( yl)-pip yll 406
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(4-chloro-benzyl)-piperazin-1-yl]-
50 [4~( yl)-pip yl] 406
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2-fluoro-benzyl)-piperazin-1-yl]-
61 [4~( yl)-pip yll 390
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(3-fluoro-benzyl)-piperazin-1-yl]-
62 [4( yl)-pip yll 390
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(4-fluoro-benzyl)-piperazin-1-yl}-
63 [4-( yl)-pip yll 390
benzofuran-2-carboxylic acid
4-Chloro-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1-
64 [4-( y yl)-pip 440
yi}-benzofuran-2-carboxylic acid
65 4-Chloro-5-[4-(3-trifluoromethoxy-benzyl)-piperazin- 456
1-yl]-benzofuran-2-carboxylic acid
66 5-[4-(3-Carboxy-benzyl)-piperazin-1-yl]-4-chloro- 416
benzofuran-2-carboxylic acid
4-Chloro-5-(4-pyridin-3-ylmethyl-piperazin-1-yl)-
67 (4-py y yl-pip yl) 373

benzofuran-2-carboxylic acid

benP6T(FPAHIPORAT boxyl i ¢

boxYlic



4- ( 2- Car boxy- 4- cyano- benzof uran- 5-yl ) - Pi perazi ne- 1-carboxylic acid
tert-butyl ester 372 155 4-Brono-544-(4-chl oro-phenoxyypi Perid in-21-yli-
benzof ur MO200A2BBy| i ¢ aci d 452 156 70 PCT/EP2009/002297

4- Br onp- 514- ( 3- et hoxy- benzyl) - Pi Per azi n-1-y1] - benzofuran-2-carboxylic acid
1160&5; 4- Brorm 5-[4-(2-chl oro-benzenesul fonyl) - pi perazi n-

Yy Azefdran-
544- (3, §-Di céléoro-é1 AR BENYaRES onyry nyfpiperazin- 456
pi peraziin ] - 4-met hyl - bwwémao%zaemmgyﬁc@cati d 486|159
5-(4-Be ZO[l 31di gxal-4-yl nethyl - Piperazin-1-y1)-4
br ono- benzof ur an- 2 -/’c@hblmyﬁ [ﬂc(ir@h@rq@@nzenwifonyl) -piperazin- 5
4- Br ono-(514- 69, 6- di chl OrO1Rﬁﬁﬁé(rlxi’o%%q{-?@a%&y%%cmbenzOf urlan- #5€ar b xylic

acid

20 4-Chloro-5-[4-(4-chloro-benzenesulfonyl)-piperazin- 456
1-yl]-benzofuran-2-carboxylic acid

4-Chloro-5-[4-(4-methoxy-benzenesulfonyl)-
71 452

piperazin-1-yl]-benzofuran-2-carboxylic acid

4-Chloro-5-[4-(3-methoxy-benzenesulfonyl)-
72 452

piperazin-1-yl]-benzofuran-2-carboxylic acid

73 4-Chloro-5-[4-(3-fluoro-benzoyl)-piperazin-1-yl}- 404
benzofuran-2-carboxylic acid

24 4-Chloro-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yl]- 455
benzofuran-2-carboxylic acid

25 4-Chloro-5-[4-(3-fluoro-benzenesulfonyl)-piperazin- 440
1-yl]-benzofuran-2-carboxylic acid

26 4-Chloro-5-[4-(3-cyano-benzenesulfonyl)-piperazin- 447
1-yl]-benzofuran-2-carboxylic acid

77 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin- 500
1-yl]-benzofuran-2-carboxylic acid amide

28 4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin- 507
1-yl]-benzofuran-2-carboxylic acid ethoxy-amide

29 4-Bromo-5-[4-(3-trifluoromethyl-benzoyl)-piperazin- 408
1-yl]-benzofuran-2-carboxylic acid

80 4-Bromo-5-[4-(3-trifluoromethoxy-benzoyl)- 514
piperazin-1-yl)-benzofuran-2-carboxylic acid

81 4-Bromo-5-[4-(3-methoxy-benzoyl)-piperazin-1-yl]- 460
benzofuran-2-carboxylic acid

82 4-Bromo-5-[4-(2,5-dichloro-benzoyl)-piperazin-1-yl]- 499
benzofuran-2-carboxylic acid

83 4-Bromo-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yl]- 499
benzofuran-2-carboxylic acid




485 161 4-Brono-514- (2, 4-di chl or o- benzy1l) - pi per azi n- 1- -
benzof uran- 2- carboxylic acid 485 162 yl)-pip y1l1l

544- (2- AWVQI280yL2B8AZzY 1) - pi per azi n- 1- yA{ - 4- br ono- benzof BEAXP200049138% y| i c

acid 472 163 4-Brono-5-[4-(3-trifluoronethyl

1-yl]-benzof uran- 2- carboxylic acid 485 164
4- Br ono- 544 +Ji,1 ,U”: k
R e, W im0
e B 2 corbon 1 a4 553 10
panecarbharvl — o
543 167 B (44, (2,5 DEATG BTN Enoam Ry P F A ee
piperidin-1-yl}-benzofuran-2- carboxylic acid
86 4-Brom.o-5-[1 -(3-chloro-benzyl)-piperidin-4- 465
ylammo]—benzofuran-Z-carboxylic acid
87 4-Chloro-5-[4-(3-chloro-benzoyl)-piperazin-1-yl}- 420
benzofuran-2-carboxylic acid
88 4-Chloro-5-[4-(2,5-dichloro—benzoyl)-piperazin—1-yI]- 455
benzofuran-2-carboxylic acid
89 4-Chloro-5-[4-(3-methoxy-benzoyl)-piperazin-1 -yll- 416
benzofuran-2-carboxylic acid
%0 4-Chloro-5-[4-(3-trifluoromethyl-benzoyl)-piperazin- 454
1-yl}-benzofuran-2-carboxylic acid
o1 4-Chloro-5-[4-(3-trifluoromethoxy-benzoyl)- 470
piperazin-1 -yl]-benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2-methyl-1 H-benzoimidazole-4-
92 carbonyl)-piperazin-1-yl}-benzofura n-2-carboxylic 440
acid
93 5-[4-(1 H-Benzoimidazole-5-carbonyl)-piperazin-1- 496
yI]—4—chIoro-benzofuran-2-carboxylic acid
o4 4-Ch|oro-5—[4—(2,5—dichloro-benzyl)—piperazin—1—yl]— 41
benzofuran-2-carboxylic acid
95 4-Chloro-5-[4-(3,5-dimethoxy-benzyl)-piperazin-1- 432
yl]-benzofuran-2-carboxylic acid
%6 4-Chloro-5-[4-(3-ch|oro-phenylmethanesulfonyl)- 470
piperazin-1 -yl]-benzofuran-2-carboxylic acid
o7 5-[4-(2-ChIoro-benzenesulfonyl)-piperazin-1 -yl]-4- 436
methyl-benzofuran-2-carboxylic acid
08 5-[4-(3-Fluoro-benzenesuIfonyl)-piperazin-1 -yl]-4- 419
methyl-benzofuran-2-carboxylic acid

- Phenoxy) - Pi peri di n-

aci 'd



4- car bonyl ] - pi perazi n-1-y1}-4-net hyl - benzof uran-2- carboxylic [

, - acid 54
4-Brono-5-[4-(2-trifluoromnethYl -benzyl)-Pi Perazin-1- Y 6 543 168
yl FbenzofWO2A022¢81boxyl i ¢ acid 484 169 PCT/EP2009/002297
544- (3- Al | yl oxy-benzyl) - Pi Perazi n- 1-y1] - 4- bronp- benzof uran- 2- car boxylic

acid 472 170 544-(3-Ally1-2-nnet hoxy- be
met hyl - benzof ur an-2-¢ y Xy- nzyl) - Pi per azin-1-y1] - 4-

4- Br ono- j544- éé terftd- E@Fﬁs‘éxsﬁ%?swl §§ﬁ§<§ﬂl§;’an -5-yl)-piperazine-[
pi perazif benzof ur an- 2:GABERYIX! dcid &i-ButyB8ster2

4- et hyl | 5- (4 napht hal en- 1-y] rre?ﬁi{n i npmy‘.’f{’af

yl) - benzf ur an- 2- clar boxgH(ReCanbiosty#o¢hlorgbenzofuran-5-yl)-

4- -B- [ Q-
£ o L R S oo eser |
4-(4-Bromo-2-carboxy-benzofuran-5-yl)-

101 _ ) 440
[1,4]diazepane-1-carboxylic acid tert-butyl ester

102 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)- 515
[1,4]diazepan-1 -yl]-benzofuran-2-carboxylic acid

103 4-Chloro-5-[4-(2-chloro-benzenesulfonyl)- 470
[1,4]diazepan-1 -yl]-benzofuran-2-carboxylic acid

104 4-Chloro-5-[4-(5-trifluoromethyl-pyridin-2-yloxy)- 442
piperidin-1-yl]-benzofuran-2-carboxylic acid

105 4-Bromo-5-[1 -(3-chloro-benzenesulfonyl)-piperidin- 515
4-ylamino}-benzofuran-2-carboxylic acid

{4-Bromo-5-[4-(2-ch|oro-benzenesulfonyI)—
106 piperazin-1 -yl]-benzofuran-2-yl}-morpholin-4-yl- 570

methanone

4-Bromo-5-[4-(2-chIoro-benzenesulfonyl)-piperazin-
107 1-yl]-benzofuran-2-carboxylic acid (2-methoxy- 558
ethyl)-amide

108 4-Bromo-5—[4-(2,5—dich|oro—benzenesuIfonyl)- 535
piperazin-1 -yl]-benzofuran-2-carboxylic acid

109 4-Bromo-5-[4-(2,5-dichloro-benzyl)-piperazin-1-yl]- 485
benzofuran-2-carboxylic acid

110 5-[4-(1 H-Benzoimidazole-5-carbonyl)-piperazin-1- 470
yl]-4-bromo-benzofuran-2-carboxylic acid

111 4-Bromo-5-[4-(2,6-dichloro-benzoyl)-piperazin-1 -yil- 499
benzofuran-2-carboxylic acid

112 5—[4-(2,6-Dichloro-benzoyl)-piperazin-1 -yl}-4-methyl- 434
benzofuran-2-carboxylic acid

113 5-[4-(2,5-Dichloro-benzoyl)-piperazin-1 -yl]-4-methyl- 434
benzofuran-2-carboxylic acid




174 4-Brono-5-[4-(

2-trifluoronethyl -benzenesul fonyl) -

pi perazin-1-yl ybenzof uran-2-carboxylic acid 534 175
4- Br ono- 540-20®/12r32fl| uor onet hyl - benzengsul fonyl y PCT/EP2009/002297
pi perazi n- 1-yl ybenzof ur an- 2- car boxylic acid 534 176 4-Bronp-5-[4-(2

, 6-di chl or o- benzenesul fony1l) -

[1, 4]diazepan 1-y1] - benzofuran-2-carboxy|ic

acid 549 177 {4-Bronp-5-14-(2 6-dichie berzerest on
Ei g] gl qzepg 341 ng [geﬁﬁ?rnﬁrﬁﬂmzbwm%wﬁﬁfﬁ@rﬁﬂ?@? mﬂ@ﬂ: anongz$18 [L78
-Bromg-5 ;| ©- i chl OorGs Sk acid
[1,4]d|czepan 1 nybenzofuran olgéﬁﬂ%;% flv - _net hahone 616 9
{5-14-(3, 5-1 ?0% h|4 orlo- ﬁ f}%thﬂ)@—[@é&tﬁh&umfe&wq()benzoyl)— 449
pi per azi|n- 1-10p- 4- et hyl - benzo n-2-yl hol | - b
1-y|ybenzofuran-2-y|I¥W%¥Pﬁ@fiﬂ 2§F120 Hégo oqu:amdy fethanone 55 180
5-[4-(2-Chloro-benzyl)-piperazin-1-yl}-4-methyl-
116 [4-( yl)-pip yll y 386
benzofuran-2-carboxylic acid
5-[4-(3-Chloro-benzyl)-piperazin-1-yl]-4-methyl-
117 [4-( yl)-pip yll y 386
benzofuran-2-carboxylic acid
5-[4-(2,5-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-
118 [4-( yl)-pip yl] y 420
benzofuran-2-carboxylic acid
5-[4-(3-Fluoro-benzyl)-piperazin-1-yl]-4-methyl-
119 [4-( yl)-pip yl] y 369
benzofuran-2-carboxylic acid
120 4-Methyl-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1- 419
yl]-benzofuran-2-carboxylic acid
121 4-Methyl-5-[4-(3-trifluoromethoxy-benzyl)-piperazin- 435
1-yl)-benzofuran-2-carboxylic acid
5-[4-(3-Chloro-benzenesulfonyl)-piperazin-1-yl}-4-
129 [4-( yl)-pip ' yi] 436
methyl-benzofuran-2-carboxylic acid
5-[4-(2,5-Dichloro-benzenesulfonyl)-piperazin-1-yl]-
123 [4~( yl)-pip j vl 470
4-methyl-benzofuran-2-carboxylic acid
5-[4-(3-Chloro-phenylmethanesulfonyl)-piperazin-1-
124 [4-( pheny yl)-pip 450
yl]-4-methyl-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin-
125 2 y-ip 469
1-yl]-benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin-
126 4 y)-pip 424
1-yl}-benzofuran-2-carboxylic acid
127 4-Bromo-5-[4-(3-chloro-phenylmethanesulfonyl)- 515
piperazin-1-yl}-benzofuran-2-carboxylic acid
4-Chloro-5-[1-(3-chloro-benzenesulfonyl)-piperidin-
128 [1-( yl)-pip 470
4-ylamino]—benzo_furan-z-carboxylic acid
4-Bromo-5-(3,4-dihydro-1H-isoquinolin-2-yl)-
129 ( y a ) 373
benzofuran-2-carboxylic acid




553553 181 {4- Brono- 544-(2-chl or o- benzenesul f onyl )

pi perazi n-1-yl1- benzof uran-2-yl}-Pi peridin-1-yl -

{ 4- Br onD-\8O[240%(1273

pi perazi n-1-y1] - benzof uran- 2-y1} - Pi peri din-1-yl -

26-d i chl or o- benzenegl f ony1) -

{4-Brono-544-(2 , 6-di chl or o- benzenesul f ony1l) -

nmet hanone 568 182
PCT/EP2009/002297
net hanone 602 183

pi perazi_ndr-y-l—é——bjmzc*uran 2yt Pholtn=4-v.i=—petd e 604 184
S T e L R
1-yli - benzof'uFan- 2- car boxyl hénAfihnod Zatidxyhd 4cid3- Al | y1- 21 hyd
roxy-benzyl1) 41, 4] d i azepan-1-y1F 4-bronn- henzofuran-2-carbox¥l-c—ae
L1186 5;14[ ( g, gégm ¢ hi| o4-Brartoy 4 X -t tidunrpmetivymyrigyidin-2-yoxy)- 187
- n‘et - e f an- _ : .
Y uran-2 p(igerrkl)é)lﬁ(—\ql-illf-b%%'zgfull}é;rQZ-carboxylic acid
4-Bromo-5-[4-(2-fluoro-benzenesulfonyl)-piperazin-
132 [4-( _ yh .p p 184
1-yl}-benzofuran-2-carboxylic acid
5-[4-(2-Fluoro-benzenesulfonyl)-piperazin-1-yl]-4-
133 [4-( yl)-pip . yl] 419
methyl-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
134 . ) _ 535
piperazin-1-yl}-benzofuran-2-carboxylic acid
5-[4-(2,6-Dichloro-benzenesulfonyl)-piperazin-1-ylj-
135 [4-( yl) pf) yll 470
4-methyl-benzofuran-2-carboxylic acid
136 4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)- 401
piperazin-1-yl}-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(2,3-dichloro-benzenesulfonyl)-
137 535
piperazin-1-yl}-benzofuran-2-carboxylic acid
5-[4-(2,3-Dichloro-benzenesulfonyl)-piperazin-1-yl]-
138 [4-( y)p? j yll 470
4-methyl-benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-
139 _ 491
piperazin-1-yl]-benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-
140 491
piperazin-1-yl]-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(2,3-dichloro-benzoyl)-piperazin-1-yl]-
141 [4-( yl)-pip yl] 499
benzofuran-2-carboxylic acid
4-Methyl-5-[4-(3-trifluoromethyl-benzoyl)-piperazin-
142 y-5-[4-( y yh)-pip 433
1-yl}-benzofuran-2-carboxylic acid
4-Methyl-5-[4-(2-methyl-1H-benzoimidazole-4-
143 carbonyl)-piperazin-1-yl}J-benzofuran-2-carboxylic 419
acid
5-[4-(2-Fluoro-benzyl)-piperazin-1-yl]-4-methyl-
144 ( yl)-pip y]. y 369
be_nzofuran-2-carboxy|ic acid

d 486



187 4-Methyl -514-(2,3,6-trichl oro-benzyl)-Pi perazin- 1-
égab?nzofuran-z-carboxylic acid 455 188

2, 3-Wochiwone2benzyl) - pi perazin-l741] - 4- et hyl - benrofrmpraroderzar boxyl i c
acid 420 189 4-Brono-5-{4-[4-brono-5- %4 fl uor o- 2- met hOxy- Y

phenyl ) - 3- net hyl razol -1-y1
aci d 608190 AerEY'rn 5 rAAl:y/]A PI peridin-1- yl} benZOf uran 2 carboxylic

met hyl - pyra ¥ 1 BTt Ciro-Jly r%gﬁgﬁlbﬁlﬁﬁ?‘ in W; .
o oo i%[(“'cm or o Hflyﬂéﬁg}z%i&r‘a‘hpz%bdd@h@hbrda i e agad spo 101

?21' go] - rret5hfll4} E)lzpelr |_gin 1 y1l)-benzofuran-2- car hn:’(fiﬂ ic_acild 533 192
- Bromg- o- [ 4- | 66-f1 -2 BeDichlneohenky ) -pipgraciaz &yd -methyl-
1- A- benzof urld6- 2- y1 420
- m)rPhoéenzo%uranna-caaboxy?c R 193
4-Bromo-5-[4-(3,5-dichloro-benzyl)-piperazin-1-yl]-

147 485
benzofuran-2-carboxylic acid

148 5-[4-(3,5-Dichloro-benzyl)-piperazin-1-yl]-4-methyl- 420
benzofuran-2-carboxylic acid

149 4-Chloro-5-[4-(3,5-dichloro-benzyl)-piperazin-1-yl]- a1
benzofuran-2-carboxylic acid

150 5-[4-(3-Allyl-2-hydroxy-benzyl)-piperazin-1-yl]-4- 408
methyl-benzofuran-2-carboxylic acid

151 5-[4-(2,3-Dimethoxy-benzyl)-piperazin-1 -yl}-4- 411
methyl-benzofuran-2-carboxylic acid

152 4-Bromo-5-[4-(5-chloro-thiophen-2-yimethyl)- 457
piperazin-1-yl}-benzofuran-2-carboxylic acid

153 4-Methyl-5-[4-(5—trifluoromethyl-pyridin-2-yloxy)— 421
piperidin-1-yl]-benzofuran-2-carboxylic acid

154 4—(2-Carboxy—4-cyano-benzofuran-5-yl)—piperazine- 37
1-carboxylic acid tert-butyl ester

4-Bromo-5-[4-(4-chloro-phenoxy)-piperidin-1-yl}-
155 [4~( P y)-pip yl] 450
benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-ethoxy-benzyl)-piperazin-1-yl]-
156 [4-( y yl)-pip yll 460
benzofuran-2-carboxylic acid

157 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin- 590
1-yl]-benzofuran-2-carboxylic acid benzylamide

5-[4-(3,5-Dich|oro-2-hydroxy—benzenesulfonyl)—
158 piperazin-1 -yl]-4-methyl-benzofuran-2-carboxylic 486
acid

159 5-(4-Benzo[1,3]dioxol-4-ylmethyl-piperazin-1 -yl)-4- 460
bromo-benzofuran-2-carboxylic acid




4- Chl or 0-514- (2, 6-di chl or o- benzoy1l) - pi perazi n-1-y1] -
benzof uran- 2- carboxylic acid 455 194

4- Chl or 0-We©[2009 2781 di chl or o- benzenesu
pi peri di n-4-yl am nol- benzof uran-2-cal

onyl) -
xylic acid 505 195

i

{4-Chl oro-5-[4-(2, 3-di chl oro-benzenesul fonyl) -

pi perazin-1-y1]-be

nzofuran-2-vi1l- npr Phol{n-4- Y1

et hanon
L >3

PCT/EP2009/002297

7,

{ 4- Bromd- 5441;;3| 5, 6-|dfBPaIVSH{Zdndishiararienzy)-piperazin-T-yij- 485
pi peraziin-1- - bgnzof uran-2- = BE el azin-1-yl)-methanone 617
197 4-BronD-514-(2,6-dichIo§8¥ JH%%%EE%?p%ﬁ0$%é&H il
pi per azin- I- yI} - bena@rehans5d4qarddichioro-tmarizyl){pipemdiziret il gm no- et hyl|) - am de
605 198 4-Cthro-5-[4-(2-hy§roxy-benzy£2-giqerazin-l-yl]- 285 )
benzof urfan- 2- car bdxyl i ¢ aci Benagfuiay2-carboxylic acid
{514- (2, p=bBrehtorog=—benzyb YA et v =—a=1mat 2
benzof urfan- 2rgpl} - nor gﬁgl(?r{ﬂl’ ! :yi :%M)ﬁ%uﬁgréilﬁﬁ-ﬂ}m-bmmo- 472
benzofuran-2-carboxylic acid
4-Bromo-5-[4-(3-trifluoromethyl-phenoxy)-piperidin-
163 [4( yl-p y)-pip 485
1-yl]-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(4-trifluoromethyl-phenoxy)-piperidin-
164 [4-( yl-p y)-pip 485
1-yl]-benzofuran-2-carboxylic acid
4-Bromo-5-{4-[cyclopropanecarbonyl-(2,4-dichloro-
165 phenyl)-amino]-piperidin-1-yl}-benzofuran-2- 553
carboxylic acid
4-Bromo-5-{4-[(4-chloro-benzyl)-
166 cyclopropanecarbonyl-amino]-piperidin-1-yl}- 533
benzofuran-2-carboxylic acid
5-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazole-
167 4-carbonyl]-piperazin-1-yl}-4-methyl-benzofuran-2- 543
carboxylic acid
4-Bromo-5-[4-(2-trifluoromethyl-benzyl)-piperazin-1-
168 [4-( y yl)-pip 484
yl]-benzofuran-2-carboxylic acid
5-[4-(3-Allyloxy-benzyl)-piperazin-1-yl]-4-bromo-
169 [4-(3-Allyloxy yl)-pip yl] 472
benzofuran-2-carboxylic acid
5-[4-(3-Allyl-2-methoxy-benzyl)-piperazin-1-yl]-4-
170 [4-(3-Ally y yl)-pip yl] 422
methyl-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(3-tert-butyl-2-hydroxy-benzyl)-
171 [4-( yl-2-hydroxy yl) 488
piperazin-1-yl}-benzofuran-2-carboxylic acid
4-Methyl-5-(4-naphthalen-1-ylmethyl-piperazin-1-
179 yl-5-(4-nap y .y pip 401
yl)-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(2-hydroxy-naphthalen-1-ylmethyl)-
173 [4-(2-hydroxy-nap y yl) 482
piperazin-1-yl]-benzofuran-2-carboxylic acid




489 200 4-Cnl oro-5-[4-(2, 6-dichl oro-benzenesul fonyl) -
[ 1, 4] di azepan- 1-y1] - benzof uran- 2- carboxylic acid 505 201

544- (2, 3-wochiwnes2benzenesul f onyl) 41,44 di azepan- PCT/EP2009/002297

1-yl]-4-methyl - benzof uran-2-carboxylic acid 484 202
{514-( 2 3-Di chl or o- benzenesul fonyl) 41, 4] di azepan-
J:cel_hgd_b&

1-y1] -
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0l ord 5 L2 3 g@w AT B eIy GenzenBE BRI [°% 279
_{41 Chl o?o g [ 4- ()2/ )?: SI gﬁ%%%@%éﬂ%@gy?gﬁvﬁﬁb@xg%aaa4
T e e |
[ 1, 41di dzepan- 1- y1] - b¥PRIPENA yEM@;@K 2cqogvlipacid
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
176 549
[1,4]diazepan-1-yl]-benzofuran-2-carboxylic acid
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
177 [1,4]diazepan-1-yl]-benzofura n-2-yl}-morpholin-4-yl- 618
methanone
{4-Bromo—5-[4-(2,6-dichloro—benzenesuIfonyl)-
178 [1,4]diazepan-1 -yi]-benzofuran-2-yl}-piperidin-1-yl- 616
methanone
{5-[4-(3,5-Dich|oro-2-hydroxy-benzenesulfonyl)—
179 piperazin-1-yl]-4-methyl-benzofuran-2-yl}- 555
morpholin-4-yl-methanone
180 {4—Bromo—5-[4-(2-f|uoro-benzenesulfony|)—piperazin- 553
1-yl]-benzofuran-2-yl}-morpholin-4-yl-methanone
{4-Bromo-5-[4-(2-Chloro—benzenesuIfony|)-
181 piperazin-1-yl]-benzofuran-2-yi}-piperidin-1 -yl- 568
methanone
{4-Bromo-5-[4—(2,6—dichloro-benzenesulfonyl)—
182 piperazin-1-yl]—benzofuran-2-y|}-piperidin-1-yI- 602
methanone
{4-Bromo-5-[4—(2,6—dichloro-benzenesulfonyl)—
183 piperazin-1-yl}-benzofuran-2-yl}-morpholin-4-yl- 604
methanone
4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan-
184 513
1-yl]-benzofuran-2-carboxylic acid
185 5-[4-(3-Allyl-2-hydroxy-benzyl)-[1 ,4]diazepan-1-yl]- 486
4-bromo-benzofuran-2-carboxylic acid
186 5-[4-(3,5—DichIoro-2-hydroxy-benzyl)-piperai7_|n-1 -yil- 436
4-methyl-benzofuran-2-carboxylic acid




206 {4-Chl oro-544-(2, 5-di chl oro- benzenesul f ony1) -
| azepan- 1-yl 1- benzof ur an- 2- y1) - nor phol i n- 4-yl -
544- (2, 5-Wwoehwnes2benzenesul fonyl) 41,74 di azepan-

1- 01- 4- net hyl - benzof ur an- 2- car boxyl i ¢ acid 484 208

[1,4]d

{544-(2,5-Di chl oro- benzenesul fony1)41 4] d| azepan-

met hanone 574 207
PCT/EP2009/002297

-methyl -bhenz :
e O R R
4- cri or Q- 5 4. (2-¢hl or gnaﬁv%é?ﬁemgggicﬁquc R hanone 974 210
e sl 480 ol ot o e oty et RERABAIATENT |
pi perazi|n- 1- ylFbenzof ur an- 20 m%@réyﬁaﬁﬁ)ﬁl'ﬁ?& d212
4- Chl or =514 (3= BT NOXHroin S 5 bRPAB-B 4= fluoro-2-methoxy-
189 phenyl)-3-methyl-pyrazol-1-yl}-piperidin-1 -yl}- 608
benzofuran-2-carboxylic acid
4-Bromo-5-{4-[5-(4-fluoro-2-methoxy-phenyl)-3-
190 methyl-pyrazol-1-yl]-piperidin-1 -yl}-benzofuran-2- 529
carboxylic acid
4-Bromo-5-(4-{[(4-chloro-benzyl)-cyclopropylmethyl-
191 amino]-methyl}-piperidin-1-yl)-benzofuran-2- 533
carboxylic acid
192 {4-Bromo-5-[4-(2,6-dich|oro—benzoy|)—[1 ,4]diazepan- 582
1 -yl]-benzofuran—2-yl}-morpholin-4-yl-methanone
193 4-Chloro-5-[4-(2,6-dichloro-benzoyl)-piperazin-1-yl]- 455
benzofuran-2-carboxylic acid
4-Chloro-5-[1-(2,6-dichloro-benzenesulfonyl)-
194 505
piperidin-4-ylamino]-benzofuran-2-carboxy|ic acid
{4—Chloro-5—[4-(2,3-dichIoro-benzenesulfonyl)—
195 piperazin-1 -yl}-benzofuran-2-yl}-morpholin-4-yl- 560
methanone
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
196 piperazin-1 -yl]-benzofuran-2-yl}-(4-methyl- 617
piperazin-1-yl)-methanone
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
197 piperazin-1-yl]-benzofuran-2-carboxylic acid (2- 605
dimethylamino-ethyl)-amide
198 4-Chloro-5-[4-(2-hydroxy-benzyl)-piperazin-1-yl]- 388
benzofuran-2-carboxylic acid
199 {5-[4-(2,6-Dichloro-benzyl)-piperazin-1 -yl]-4-methyl- 489
benzofuran-2-yl}-morpholin-4-yl-methanone




pi perazi n-1-yl | - benzof uran- 2- car boxylic acid 432 213
4- Chl or0- 544- (2-chl oro-3-trifluoronet hyl - benzyly

pi per azi rw-29d9r2benzof ur an- 2- car boxyl i,g acid 474 214 PCT/EP2009/002297
5-(4-[3-(2, 6-Dichl oro-phenyl)-5-isopropyl -i soxazol - 4-

yl met hy1] - pi per azi n-1-y1} - 4- met hyl - benzof ur an- 2- carboxylic acid 529 215
514- (2, 6-Di chl or 0- henzy1) - pi per azin-1-yi}-—4—pethyl_—berzefuranr—2-¢caf boxyl i c
aci d amifle 419 2162544—-@296}5&@(Q&QLCBE%QWZ%P%NT% Pan-|1- y s4-
met hyl - benz an-|2- ca ' ' i i
(514-(2.p-0 chi or g b@nﬁz@%ﬁ}%ﬁ]ﬁ?&%&éﬁﬁ%ﬁﬁ? oxylic acid
met hy| - bENZOT Ur an- [25yA%2(F DigHidno-béhzemesalfon arEpaa

{4- Br ono} 5142012, 6-|d i;{ch(l f)r 0- bed?:?oyl) 41, 4] di ayzl)—gﬁ}? none 54}3% 4
1-yl ybeniof ur an- 2-ly1} - bivliied-msthyhsnzofisaRzneadoxylic acid

{5-[4-(2,3-Dichloro-benzenesulfonyl)-[1,4]diazepan-

202 1-yl]-4-methyl-benzofuran-2-yl}-morpholin-4-yl- 553
methanone
4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-

203 505

[1,4])diazepan-1 -yll-benzofuran-2-carboxylic acid

{4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-

204 [1,4]diazepan-1 -yl]-benzofuran-2-yl}-morpholin-4-yl- 574
methanone
4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-

205 - 505
[1,4]diazepan-1 -yl}-benzofuran-2-carboxylic acid
{4-Ch|oro-5-[4—(2,5-dichloro-benzenesuIfonyl)-

206 [1,4]diazepan-1 -yl]-benzofuran-2-yl}-morpholin-4-yl- 574

methanone

007 5-[4-(2,5-DichIoro-benzenesulfonyl)—[1 ,4]diazepan- 484
1-yl]-4-methyl-benzofuran-2-carboxylic acid

{5-[4-(2,5-Dich|oro-benzenesulfonyl)—[1 ,4]diazepan-

208 1 -yI]-4-methy|-benzofuran-2-y|}-morpholin-4-yl- 553
methanone
{4-Chloro-5—[4-(2,6-dichloro-benzenesuIfonyl)-

209 [1,4]diazepan-1 -yl]-benzofuran-2-yl}-morpholin-4-yl- 574
methanone
910 4-Chloro-5-[4-(2-chloro-6-hydroxy-benzyl)- 42

piperazin-1-yl}-benzofuran-2-carboxylic acid

211 4-Chloro-5-[4-(2-chloro-6-methoxy-benzyl)- 436
piperazin-1-yl]-benzofuran-2-carboxylic acid

912 4-Chloro-5-[4-(3-ethoxy-2-hydroxy-benzyl)- 432
piperazin-1-yl]-benzofuran-2-carboxylic acid




580 219 4-Bronp-5-[1-(2, 6-dichloro-benzoyl) - pi peridin-4-

yl am no] - benzof ur an- 2- carboxyl i c acid 513 220

4- Br ono- S40-20®/273tichl or o- benzoyl) - pigeri di n- 4- PCT/EP2009/002297

yl am noFbenzof ur an- 2- car boxylic acid ﬁB 221

4-Chl oro-5-[4-(2, 3-di hydro-indol-1-yl)-pi Peridin-1-yly

benzof uran-2- carboxylic acid-398 222

gﬁgﬁBEHZhy%g%'[ 4p|( pé‘”%ifﬁgf (A- §2'Qt‘|ﬁ’é‘?‘§ytlr'ﬂuﬁ@ﬁ'i‘?)thw benzle o boxypic afid 427
‘ n o - [ %&ﬁ f .

pi peridiln-1-yl]-banzo 3?&”_gs_@g!jboxvpﬁgagczgga%b%gywécnd

4- Chl or g- 544- (2- n”EGh{stllf3562t,ﬁiméﬂflem—ﬁhéﬂyl}ﬂq@gpr@p@l—msoxazol -4-

3-yl met hyl ) - pi perdzin b f ' g
5-1 (1S, 49) - 21¢2, G-mdmeé"r\)di/la@%g%'gra }-éﬁryreihvﬁ}%'n'zofurang 97 2820
di aza- bijcycl o[ 2. 2./1] hept - 2- y1] - 4 BRId¥Aic aeRg of ur an-

015 5-[4-(2,6-Dichloro-benzyl)-piperazin-1 -yl]-4-methyl- 419
benzofuran-2-carboxylic acid amide

5-[4-(2,6-Dichloro-benzyl)-[1,4]diazepan-1-yl}-4-
216 | 434
methyl-benzofuran-2-carboxylic acid

{5-[4-(2,6-Dichloro-benzyl)-[1,4]diazepan-1 -yl]-4-

217 methyl-benzofuran-2-yl}-(4-methyl-piperazin-1-yl)- 516
methanone
4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan-

18 { [4-( yh)-[1,4] p -

1-yl]-benzofuran-2-yl}-piperidin-1-yl-methanone

219 4-Bromo-5-[1-(2,6-dichloro-benzoyl)-piperidin-4- 513
ylamino]-benzofuran-2-carboxylic acid

90 4-Bromo-5-[1-(2,3-dichloro-benzoyl)-piperidin-4- 513
ylamino}-benzofuran-2-carboxylic acid

991 4-Chloro-5-[4-(2,3-dihydro-indol-1-yl)-piperidin-1-yl]- 308
benzofuran-2-carboxylic acid

5-(4-Benzhydryl-piperazin-1-yi)-4-methyi-
222 : 427
benzofuran-2-carboxylic acid

4-Bromo-5-[4-(2,6-dichloro-benzenesulfonylamino)-

223 . . 549
piperidin-1-yl}-benzofuran-2-carboxylic acid

4-Chloro-5-[4-(2-methyl-5-thiophen-2-yl-2H-pyrazol-

224 3-ylmethyl)-piperazin-1 -yl]-benzofuran-2-carboxylic 457
acid
5-[(1S,4S)-5-(2,6-Dichloro-benzenesulfonyl)-2,5-

225 diaza-bicyclo[2.2.1]hept-2-yl]-4-methyl-benzofuran- 482

2-carboxylic acid

296 5-[4-(2,4-Dichloro-phenylcarbamoyl)-piperidin-1 -yl]-
4-methyl-benzofuran-2-carboxylic acid 448




2-carboxylic acid 482 226

544- (2, 4- Di chl or o- phenyl car banoyl) - Pi Peri di n-1-y1] -

4- met hy| -wenaefuram- 2- car boxyl i ¢ aci ;g@448 WO PCT/EP2009/002297

2009/ 12732181PCT/ EP2009/ 002297 BI OL CAL EXPERI MENTS FXR- SRC-1 Cof act or
Recruitment Assay Typically the assay involves the use of a reconbi nant

G utathione-S- 5 transferase (GST)-nuclear receptor |igand binding domain
(LBD) fRIQLOGHOE EXPERIMENS Wt heti ¢ biotinyl ated peptide sequence derived
fromthe receptor interacting donmain of a co-activator peptide such as the
steroid receptor coactivator 1 (SRC-1). GST-LBD is labelled with a europium
chel at FXBRSREY1 Ciafaetar Regiuitment§sgda¥nt i - GST anti body, and the

co-acti vaor_pept,jde_is | it I cqc ey tor) via
a strept aviBFm‘?%'yoﬁp% #ﬁ%ﬁdh%‘v& {F‘eﬁ L[S%gragrgs}e[%(yerﬁglp éﬁﬁ@g&%ﬁgﬁ%%r t he
nuclsearyr 4 @GerRiser (GS§nReRiEr deceptor eigandt bihdirg tdoena@S TLBED), fusiam giretgin

europi um and al | ophycocyanin into cl ose proxim tP/ t o enabl <te enfr%gt. t ransfer
f r om t randbarsyptheticdlielimlatedpantislesqaengestaryga fromybm IAPISACHII t he
conplex,with |Jjght : : i L q @ur opi um
chel at ed??aﬂ%fnggof%ygf% @é‘“?ff%%ﬁ%%%%ﬁ%%? 3{ rﬁgﬁéﬁpﬁtﬁg icnghem' ssion
at 665 NNG$T-LB® i ualbgliedwithed @ueopiarmohelate(dpior) iz acewopiymdaganct y to

th | I oph i iety th is little o t
exci t atahUSTT PREbadropna e ferapbacsairie; i BReEET Wit e EYRo At ¢ ne
! ntl%ns'APSCo(facl:é%}) §314 {edhalidhiBRiindinkggean i ndication of the strength of

the ‘protern-protern rnteraction. The 20 activity of a nuclear receptor
agoni st caninithenresemeziobgn dgbaistori thg nucisaecentyr,dhe pepliap durrerviedi nd

th | in this test (EC50) and Uity of
e e FSSCTHE, S o 9 SRS e B R 0
25- Synt beliig Qﬂé?g}/gt{éﬁiéﬂ(egf APthdleURASIam BRelRes toltise GMBPREEaYBNEL dypord

receptor coactiv Rr?: 1) as described by Lannone, MA et al. ,

Oyt oret excitdioB - e rcqrapiex)with lighipabhBAAamaexdialion Rnayay Respheg by the
biotinylated at the N-termn d, Cgerm A s [72

| nviX r offppIUM  C ofite” is éf%ﬁgé&dlton tﬁz‘gnj@ﬂggﬁ’é&fﬁﬁﬁgﬁﬂ kA TeSURRY RY

Sur eLi g R aPBBEAsHAITi the aifopiaint eReBtS® MaDRbUghb &itb etbsenpiox@Sity tnt i body

were purchased from Perki nEl mer. -Black 384 well pl g%esrﬁ\ere rE{urc ?]ied from
Gr ei ner the allophycpeyanip 00igty here ifkite P5NOFRRTAY XraRsIRS AN SXFGERA B ng

domain - GSI fusl R L § Si Wus the intensity of light emitted
2000/ 1294 SRR DESH By hyisibA A eBhm, ng sequence of Himan FXR- LBD
(ami no aEBE5RHSIHES anviadication védhé strenginbiatiie protaisgiroleim interactiov Thws123.
The coding region of the FXR |igand bindi ng domain (e

oG | caOHAEDA P uRERb eGSR TRVER R HRTLOgy LA A ety Bf
manuf ac Md 1 BBEIcueFEes t@@ﬁmﬂg&eﬁm@ RafR CaApafd &) the

GST- FXRE%%%@?;&%?N el n was expr esF')s.ed in E coli BL)21 at 18C for 6h in
2TY nmedabilitybyf iefehente @ompaumditolbingtis sastpPegeat LCBPHTogal act opyr anosi de
(IPTG at an OD of 0,6.T. Cell lysis was carried out by french press and
after centrifugation the supernatant was then purified using a d utathione
Sephar oggyt8fhiscol um. The FXR pool was 10 concentrated and | oaded onto a

Superdex 200 gelfiltration colum. FXR containi nd fractions were otol ed,
conz®nt r at eéSynthetic biatinylated pepide Paspd- @pcesidue 676-760 of steroid receptor

coactivator 1 (SRC-1) as described by Lannone, M.A. et al., Cytometry 44:326-337
(2001): the peptide was custom-synthetised, biotinylated at the N-terminus and C-

terminus was carboxy-acidized by Invitrogen.
-Streptavidin conjugated to SureLightR-AIIophycocyanin and Lance® Eu-
30  W1024-labelled anti-GST antibody were purchased from PerkinElmer.
-Black 384 well plates were purchased from Greiner.

- Preparation of human Farsenoid X Receptor ligand binding domain - GST

fusion protein (GST-FXR LBD)



- Assay Buffer: 5 nM Mgd 2, 100mM KCI, 20nmM Hepes, 10% d ycerol, pH 7.5.
Just before used, solid DIT is added to the assay buffer to a final
concent r WP3AHRTRAM 15 Met hods Testggonpounds and conPEHEP2408/08228%r | al
diluted in DMSO at 100 fold the final concentration tested. This serial
dilution was then diluted 1:13.05 in assay buffer and 3 pl of diluted

duct dded 384 | 202
product e i pe S50 kb o SRR B B sRe i P agnh
buffer rﬁ 4ABEBIA accession RARDA NI 00528, Rkl codifgaredSi dietiel HXR 80ng

Strept aV| i nconjugated to SureLight R Al ophycocyanin, ing LanceR
Eu- WL02¢jahatishdiad domhainGEas aloniedddio amncz@iied }@IG@%'E&/ VBGIOr &i5iNg GateaysA.

A t hout tid th R d db

‘et e?>%‘%§@?f£ gt RdneaPa 4B b R B 8RR e Be e
basgl I 1 sd rb@d@t cE. seli BLU21uat t
compound Gae eI SE T oDl o bror e T B ont I;gonggllmdbgl_m_ 10 pl

of pepti8t€ ror Gler i @ KEdmediumplbyt érdugtion Wil eﬂ“'\ﬂ [SORFORY,
terrpera ure and fluoresc time resolved node on a

val | ac/thiggdiartepyraposide @gﬁéémﬁﬁf‘gﬁ%f&?? 3009/ 12732183PCT/ EP2009/ 002297
Dat a r@%PFly‘s%nwggrca?ﬁé@o@@ Gtéhtrﬁﬁmrérﬁcﬂbftencerht‘nwyametme slpgnadtanht i o:
F665/ F615x1000 was cal cul at ed. Bac

ound con (no was
subst r awae therEpanifi¢ch usingf @ &'U%W@ﬂégsﬁlf@foﬁ‘?(ﬁ ﬂ“’\néﬁ{ép@gﬁc%‘?‘gws
pl ott| dat r I PRASSTH s cell
baslé)d &B@%%%@%?%E % gﬂégﬁrgp%% S fﬁt@é‘i%}?\ﬁéﬁl%ﬁﬁg I’PRbI ndi ﬁgﬁgo
FXR- LB[?rédiﬂﬂgaﬁergwgﬂ)lé@RﬁUrtoehtrbtemamtBtorad||rmallqdlﬁ1€®r¥l-§0v@r e transiently
co-transfected with an expre i_mer, neceptor
conpri si ng FARSAY @aﬁ@mﬁm%@'g&ﬂmﬂﬁmﬁg&%g&@ﬁﬁ Bbgr{ﬁlr&’ﬂgéegg ||_ﬁ aﬁd a
reporte 5IOI ﬂ%ép HethiE" Esé&'c'sfoﬁaaﬁﬁ'rg%eaﬂéedml@efthé hgssgntudfer ofo an finatluci bl e

prom)te risrng frve 'Gal' 4 responsive el enents. Treatment of transient
COtranSé(ﬂﬁdemﬂraclehlcﬁ ftwMb an agoni st for the FXR nuclear 15 receptor

i nduces confornational changes to the chimeric receptor, increasing its
traldscriptional activity which is reflected by an increase in expression of
the repgidifba §ene (luciferase) neasured using |uciferase assay Mat eri al s
20- Reporter asm d was constructed by pla

g cDNA encadin
| uci f er ase Tentedmmpebydel@M%W@fa(h*ﬁfW@'fﬁ §ﬁ@a'h@?%@§ 'QiQMg %0(9 f?ié ﬁl¥%ase
final concentration tested. This serial dilution was then diluted 1:13.05 in assay

buffer and 3 pl of diluted product was added per 384 well in the assay.
20 2 mixes were prepared:
-Protein mix: per well, 50ng GST-FXRLBD fusion protein in 10 pi assay
buffer + 11.44%BSA
-Peptide mix: per well, 40ng SRC1 peptide, 80ng Streptavidin conjugated to
SureLight®-Allophycocyanin, 1ng Lance® Eu-W1024-labelled anti-GST antibody in
25 10 pl assay buffer + 8.8% BSA.
A mix without peptide (same than peptide mix were peptide was replaced by
water) was also set-up and for each compound (each concentration tested) a
basal fluorescence level was determined in order to detect self-fluorescent
compounds.
30 To each well 10 pl of protein mix, 3 pl of compound and 10 pl of peptide mix
were mixed.
Plates were incubated 1 hour at room temperature and fluorescence was

read on a time resolved mode on a Wallac/Perkin Elmer Victor2 counter.



pronoter and 5 tinmes Gal4d responsive el enent. -Expression plasmd was
constructed by placing under the control of a CW pronoter the Gal4
DNA bi ndiW@ 20earizif used in frame wigh FXR |igand bi ndi RGTER2¢08/463267
(CGenbank accessi on nunber NM 005123 base 1086 to 1796). Methods CV-1 d one
5 cells (Monkey African green kidney fibroblast) were cultured in DVEM

A ut amax nmedi um containing 10% FBS at 37C in a 95% CQ2 : 5% 02 30

at nospiRate redigtiod were seeded in 96 well plates at a density of 20000

cel | s/wel | F%'?%akb%ﬁ%@g%é%tF&%rﬁl&érMbB@gﬁbi Patld: FABSAEEN 5k 1000 t he

| uci ferase reporter plasmd. Transfection was _done using Li'pofe tam ne
r eagentwdd dultilatege Backgommdi cantral (nhsoprrsiusclo DMBE) WasRHESHGCERE 4- FXRLBD

roporter_pdst thareter IRoieCdrCBH TR eyl Po e Ak PR R PLCE o
rredijumd\gﬁghgglpq.%% ByftkgF Pl fresh culture medium 24 hours after

t ransf ect treatnment by conpound was realised adding directly to the
wel | 100 pl test conmpound diluted in culture medi um (2% DVSO nmaxi mum .

5Fol | owi ng i ncubat i of the cells for 24 hours wth conmpounds, medi um was
t aken OU?PSEEPY@t'%:}%Wshed once by 200 pl PBS and 100 pl of Steady-do

Luci ferase T‘fﬁ§ %1 BYSEE Bs6 By WHROdsedERbitRNtifyecomplolatis for whieh twdit binding

initiate luciferase reaction. After 20m n incubation at roomtenperature in
t he dartk,FXRiiBi2Edaces genedepeHeliransfCctiv@iPPer ase activity was detect ed

st 9.2, 100yl nascan, LRSI BB roc@BL i sl Spiksion plosiaapers bt | ona

acti%ati on conpound was expressed as fol d-change in
| umi nesgeReRcUImE e deptdhesmpfisingl FXR higarchbitling daeaiabiisad do1Galst

tested conpound (DVBO control). EC50 val.ye (hereafter d 3 R TA)

was cal RYAabiading demain afgt a r?ﬂo@%ﬂl?&%lgW'i(%r&'ugg?'iﬁr@&%zgg@g%f@

The conmpoyn F LikihglTReec a8 raspondivey elemaitsl east one of

t he abg&@%?ig’ggg%?%g@ékgﬁf?é%@pf&,g not abl y aFr)l EC50 in the rar]ge of 10

nMto 10 . ItfbalmeRboffixangiért clENsfotteSRElS With. a7 agemist foxthe KXFNNFIERES

0 11056 nfe%éptor induces conformational changes to the chimeric receptor, increasing its
transcriptional activity which is reflected by an increase in expression of the

reporter gene (luciferase) measured using luciferase assay.

Materials
20 -Reporter plasmid was constructed by placing cDNA encoding firefly

luciferase immediately downstream from the herpes virus thymidine kinase
promoter and 5 times Gal4 responsive element.
-Expression plasmid was constructed by placing under the control of a CMV
promoter the Gal4 DNA binding domain fused in frame with FXR ligand binding
25 domain (Genbank accession number NM_005123 base 1086 to 1796).

Methods
CV-1 Clone 5 cells (Monkey African green kidney fibroblast) were cultured in

DMEM Glutamax medium containing 10% FBS at 37°C in a 95% CO, : 5% O
30 atmosphere. Cells were seeded in 96 well plates at a density of 20000 cells/well
and transfected with the Gal4-FXRLBD chimeric plasmid and the luciferase
reporter plasmid. Transfection was done using Lipofectamine reagent (Invitrogen)
according to the protocol and using 5ng Gal4-FXRLBD chimeric plasmid for 150ng



135 0.015 1.95 WD 2009/ 12732185PCT/ EP2009/ 002297 CLAI M5 1. A conpound of
formula (1), R3R7a 5(1) wherein Ais CR2 or N, 10 Y is CR2aR2b, 0, S or
-N(R) -, pVOR@Ed’2hat when Y is -N(Rgg Ais CR2; M Q REE/EZAN/002297

i ndependently G-R2c or N, 15-X- is a single bond, or is -NRl6- ; J, Kare
each independently CHor N, Ris 20a 5 to 10-nenbered heterocyclic ring

optionally substituted by.1.to 3, R16. r R er

R and RECITEBEC (S _%&?S%&fm WVPPH'E‘%é’fQ@dﬂsPe{é’V%i“ch frgugayeg??ng%%ﬂ'ed’ aog

or 6 C%ggmwﬁ% rre'p%edoég 100 pl fresh culture MéAdmuRerieiurs aiev tiansteetioot ed

from Cl1- al kyl ene, C6-Cl10 arylene, 5 to 10-nenbered heteio1a0r(}/l ante,to, CO,
ui tes ’

g(()gé/ izﬂ;g%izt?er(t by ydarnpgurs{ Byas regligpd -adding | diresily to e wel

: 86PCT/ EP2009/ 002297 ) ; -S(0), -

aher o roaapeu RNERd g B SR Rere R, 01y 0 o6 i kel o
C6- GLO aryl r:ommn&g%ct@a%nca takkodils HIRRARGUrs GRIS colrmlokmbieneed@n V& C10

B oot Splosupes sianbt eretst 30900t BES: 3ol 88 ol g R B e o

substitut ed by GB- ClG&Aryly (Fbrfegd, E2510) was added to lyse cells and initiate
luciferase reaction. After 20min incubation at room temperature in the dark,
luminescence as a measure of luciferase activity was detected using a

10  Luminoscan (Perkin Elmer).

Data reduction
Transcriptional activation in the presence of test compound was expressed

as fold-change in luminescence compared to that of cells incubated in the absence

15 of tested compound (DMSO control).
EC50 value (hereafter denoted EC50 FXR TA) was calculated plotting data in

Graphpad Prism4 software .

20 RESULTS

The compounds according to formula (I) have an activity in at least one of the
above assays (EC50 SRC-1, EC50 TA), notably an EC50 in the range of 10 nM to
10 uM.
25

Example EC50 FXR SRC-1 (pM) EC50 FXR TA (uM)
165 0.106 n.d.
135 0.015 1.95




to 10-nenbered heterocyclic group, and wherein said aryl and heterocyclic
groups are optionally substituted by 1 to 3 R14 groups; 10Ris H Cl-C6

al kyl , Ciwagaomalzaizenoal kyl , C2-C6 al yl, C2-C6 al kynyPCTRP2008/0C22R15,
CONROR10, COR15, CN, (al kyl ene)-CN, OH) R15, C(OH) R15R15a, S02R15,
SO2NROR1, C(=0) NOR15, 5 to 10-nenbered heteroaryl, Cl1-C6 al kyl, Cl- C6

hal ogenoal kyl, C2-C6 al kenyl, C2- C6 alk nyl, C6- ClO aryl, NR8RLIO ; 15 R2 is
H, Cl-C6 al kyl, Cl-C6 halogenoalkyl AMDE aIkenyI C2- 06 al kynyl, C3-Co
cycl oal kyl, Cl1-C6 al koxy, C6-Cl10 aryl, aral kyl, 5 to 10-nenbered

het eroaryl, CN, hal ogen; 20R2a and R2b are each i ndependently sel ected from
Cl-C6 al kyl, Ci1-C6 halo enoa# Y 02-06 al kenyl, C2-C6 al kynyl, C3-C10
cycl dal kyl , @GDONU’ %X or 5 to |0-menbered heteroaryl; RRCis H
Cl-C6 al kyl , C-C6 alkoxy, , halogen 2583 R& H, hal ogen, C1-C6 al kyl,
Cl- C6 hal ogenoal kyl, C2-C6 al kenyl, 02-06\al kiynyks 01-06 al koxy, 01-06

hal ogenoal koxy, CN, C6-Cl0 aryl onp45 t 3 ereR heteroaryl; WO

2009/ 12732187PCT/ EP2009/ 002 S her, and/or R6 , Rb6a
together, and/or R7, R shogether, formwth
the carbon aton(s) to whi ch\t 3% cycl oal kyl, C3-Cg
cycl oal koxy; or o] rlom Rrs R53, R6 or R6a
toget her with one group 5sel ected , RB or R8a forma Cl-C6

al kyl ene or Cl1-C6 al kyl enoxy groupgs R9, 1 at pgach occurrence are each

i ndependently selected fromH, Cl1-C6 al kyl, Cl1-C6 hal ogenoal kyl, C2-C6

al kenyl, C2-C6 al kynyl, Cl-C6 al koxyal kyl, di al kyl am noal kyl, or together
formwith the nitrogen atomto which th are 10 attached to a 5 to

10- nenber ed heterocyclic ring; Rl1 at egg occurrence is selected fromH,
C6-Ci o aryl, and aral kyl, wherein said aryl groups are optionally

substit yiedeigy 1 to 3 halogen 15R12, R13 at each occurrence are each
|ndependent y selected fromH, Cl-C6 al kyl, Cl-C6 hal ogenoal kyl, C2-C6
alkenyl C2-C6 al kynyl, C3-C7 cycloalkylalkyl, C6-C10 aryl wherein said
aryl %gg(#ézogglonally substituted by one to three Rl14; R14 at each
occurre P ependently selected fromF, d, Br, OH Cl-C6 al kyl,
20C1{nC6 hal ogenoal kyl, C2-C6 al kenyl, C2-C6 al kynyl, CO2R15, Cl-C6 al koxy,

c- & | R15, 15 0
i ndepgngfg%tc% "R, éét@d)ff-N(ﬁ\g)ﬁ qg@wégggm wlﬁq’ert% gmg’ggg;%a are eac
al kenyl, C2-C6 al kynyl, or C6-G o aryl;

M, Q are each independently C-R*® orN;
15 -X-is a single bond, or is -NR"-;
J, K are each independently CH or N;

Ris
20 - a 5 to 10-membered heterocyclic ring optionally substituted by 1 to 3

R'S; or
R and R®, R® together, or R and R®, R* together, form with the atoms

to which they are attached a 5 or 6 carbocyclic ring; or
- Ris VR? wherein:
25 V is selected from C;4-Cs alkylene, Cg-Cqo arylene, 5 to 10-membered
heteroarylene, O, CO, $(O), NR', (alkylene)-S(O).-, S(0).~(alkylene)-,



25 R16 is independently selected fromG -C6 al kyl, Cl1-C6 hal ogenoal kyl ,
C2-C6 al kenyl, C2-& al kynyl, hal ogen, or C6-Cl0 aryl, wherein said aryl
group i s \spr20eiarizy substituted by CI%E%:G al kyl , hal ogen PCTEPGBIADROKY; 30x
is 0, 1, 2, 3, or 4, yis 0, 1, 2, 3 4, WO

2009/ 12732188PCT/ EP2009/ 002297 z is O, 1 or 2; and the stereoisoneric

forms, mxtures of stergoi soeric forms o[Nﬁmar maceuti cal I%/ accePt abl e
salts for MNRHGROCONRY, Nite-HEhp Sindd Qe Nt di wherein Jaid AlkyIenhgF¥Rs v is o

or S. 3. The conpoupd acgordi (o] f NN , Wherein Ais CR2.
10 4. The ccﬁfﬁcﬂ.?g}énﬁﬂ%ﬁl”ﬁgtﬂagtd% é'i(?ﬁn%!(ﬂv%geglt}? ?é'?{s”da 5. The conpound
accordi ng tRt g, @, ARGl NRERH, rgREY, atkylensh@iti @0 andriQcyckc drg, U66. The
conmpound according to any of the precedin cLai , _Wherein R5, R5a, R6,

Rsa, R7, K CparyRaralkul 66-Greardpsyp to ’VQ'"%HE E@%B%FRBO%QBPHBng to any of

t he precedi ng clains, LLf: > P und
acoor di g 18arRy T 5 nAtSIcEbll Al isotbrdly stufiuied 8P Ce Do HIF PR G o,
The conpoung ALARMbaedtietameyolic gfvrppaadedi ng cl ai ms, wherein Ris VR4. 25

10. The conpound according to any of the precedin | ai ms,. i S
CORR15, CONRIRIEisrsaid @WI@nﬁdJ%Fﬁvfé’FL%l QFRHFE% %'&r‘gﬂt!og‘a?‘y Suggfity\,\é]ﬂﬁéﬁggﬁp%ﬁund
according t 1%}1%0, wherein RL is CO2H or CONH2. 30 WO

2009/ 12732189 009/ 002297 13. The conpound according to any of the

preceding clainms, wherein J is N 14. The conpound according to any of the

precedi ng Sl A MRSl & N hdiSgdhoalkyl, Co-Cs alkenyl, Co-Ce alkynyl;

R' is CO,R"S, CONR®R', COR'®, CN, (alkylene)-CN, CH(OH)R"™, C(OH)RR™?,
SO,R'5, SO,NR°R', C(=O)NOR™, 5 to 10-membered heteroaryl, C+-Cs alkyl, Cs-
Ce halogenoalkyl, C,-Cg alkenyl, C»-Ce alkynyl, Ce-C1o aryl, NR°R';

15
R? is H, C4-Cg alkyl, C4-C¢ halogenoalkyl, C2-Cs alkeny!, C,-Cg alkynyl, C3-C1po
cycloalkyl, C1-Cg alkoxy, Ce-C1o aryl, aralkyl, 5 to 10-membered heteroaryl, CN,

halogen;

20 R2 and R® are each independently selected from Cs-Ce alkyl, C+-Ce
halogenoalkyl, C,-Cs alkenyl, C2-Ce alkynyl, C5-C1g cycloalkyl, Ce-C1g aryl, aralkyl

or 5 to 10-membered heteroaryl,

R2 is H, C4-Cg alkyl , C4-Cg alkoxy , halogen;

25
R® is H, halogen, C4-Cs alkyl, C+-Cs halogenoalkyl, C2-Cs alkenyl, Co-Cg alkynyl,
C,-Cs alkoxy, C4-Cs halogenoalkoxy, CN, Cg-Cqo aryl or 5 to 10-membered

heteroaryl;

30  R® R%® R® R® R’,R7 R® R%® are each independently selected from :
- H, C4-Cg alkyl, C4-Ce halogenoalkyl, C2-Cs alkenyl or C,-Cg alkynyl ; or
- agroup wherein R® and R* together, or R® and R® together, or R” and

R’ together, or R® and R* together form a =O moiety; or



515. The conpound according to claim9, wherein Vis CLC6 al kyl ene, 0, CO

S(0),, (alkylene)-S(0)z, S(0),-(al kyl ene), NR1100 or CONRL1. 16. The

conpound WOE8MI2AR1It 0 cl aim 9, whereigy R4 is ORL5, C6- CROTARYI09/03298 5 to

10- menbered heterocyclic ring, wherein said aryl and heterocyclic groups

are 10optionally substituted by 1 to 3 R14 groups. 17. The conpound

according to claj md, whigch is o] f 7. R7a 518. The
g 5GP IndigEEr 48" RyeliL SR, R R™ toBhnek

conmpounds dccor & grou

4- (4- Brils 2 8 BAYY R&T hegethebefwrai Wit the Yarben retoaksnde wkiahbidwey| 8 aci d

tert-butyl ester
4- ( 4- Brattach2deaChSycyntoallsyluCartooeyalgaldpe Pazi ne- 1- car boxyl i ¢ acid

tert-buryl es ;Fé%egt%'écpﬁb (215358 F¥ymPREZ RN o 18- BgBRIH 2 NG -GheC aFdRx Y | i ¢

5443( 3'&%&&%&&&1& e RE3 URY ONRY fopirpe Caztgnalkylphp -dréhzGs ahatenoxy groexy | i c
am de

aci
5[ 4- (4- Met hoxy- benzenesul fonyl) - Pi Per azi n- 1-y1] - benzof ur an- 2- car boxyl i ¢

ach d anLgea ey dalf pPbIMNEE aRE o RBERE Ry SsoibdroB I RShaH] B¢ Clratkyiboxy! i c

acid t

5[ 4- ( 3- Frid.| ugé@?hbhl )engy-D)¢ Piatiesrati nC1-Gsl] atkynybf uCakee2- akPRWANYH ¢ aci d
am de WD 2009/ 12732190PCT/ £P2000/ 002&%‘?& . ¢ which they are
514- ( 3- dlalkylamineaikyl) opi tegetar ntorm Wit JHtiegen Ateq) B%xypl ¢ atid “&ni de -

544{4 g: ghgﬁ?regd@g%zgyolho%gmb%fé@hgf&%ydngmm@fur an- 2-carboxylic acid am de -

5[ 4* zenesul tonyl) - pi perazin-1-yl]-benzof uran-2-carboxylic acid
amde 5 -

T e oL DENZ SARSILE Aok FEPEFEN: drie halRGn apienéianseha

5-(4-Be 5Pk, atibatittéd bybewzdhalogen2- car boxyl i c acid -
4- Br om)géﬁ??(?@% ?G%Jr)%%engoyl) - pi Per gzi n- 1-yl I - benzof uran- 2- carboxylic acid
- 4-Bronp-544- (3-chl oro-benzenesul forw ) - pi perazin-1 -yl]-benzof uran- 2-

15 R R at each occurrence are each independently selected from H, C4-Ce alkyl,
C+-Ce halogenoalkyl, C2-Ce alkenyl, C,-Cs alkynyl, C3-C7 cycloalkylalkyl, Ces-C1o

aryl wherein said aryl group is optionally substituted by one to three R';

R at each occurrence is independently selected from F, Cl, Br, OH, C4-Cg alkyl,
20 C4-Cg halogenoalkyl, C2-Cs alkenyl, C,-Cg alkynyl, CO,R", C4-Cg alkoxy, Ces-Cao
aryloxy, CF3, OCF3, CN;

R'S and R'® at each occurrence are each independently selected from H, C1-Ce
alkyl, C4-Ce halogenoalkyl, C,-Cs alkenyl, C,-Cg alkynyl, or Ce-Cio aryl;

25
R'® is independently selected from C4-Cs alkyl, C1-Ce halogenoalkyl, C2-Ce alkenyl,

C,-Cg alkynyl, halogen, or Cs-Cyo aryl, wherein said aryl group is optionally
substituted by C4-Cg alkyl, halogen, C4-Ce alkoxy;

30 xis0,1,2,3,or4;

yis0,1,2,3or4;



10car boxylic acid -

4- Bronp- 514- (3-fl uoro- benzenesul forw ) - pi Perazi n-1-y11- benzof ur an- 2-

car boxy| i WOR0994127321 88 PCT/EP2009/002297

4- Br ono- 5[ 4- (pyrrolidine-1-carbonyl)-pi perazin-1-yl]-benzof uran-2-carboxyl i
c acid 15-

4- Brono- 544- (3-chl or o- benzy1l) - Pi Perazi n-1-y1] - benzof uran- 2- car boxyl i ¢ acid
- 4-( 2-20§r(b(9x9r-%enzof ur an- 5-yl am no) - Pi peri di ne- 1- car boxylic acid
tert-butyl ester 244-(4-Brono-2-carboxy-benzofuran-5-YD Pi Perazine-1
-carbonyl ] pyrrolid ne-1- carboxylic acid tert-butyl ester 20-

4- (4- Chdraf 0-Re et biexgaisomenig! - formsof umidussy | of pi Perepisenaenc c JPHBRy| Pt aci d
tert-butyl ester,

4- ( 2- cRhpsRAcRulinpl aceratieials f8IBS 115BR azi ne- 1- car boxyl i ¢ aci d
tert-butyl ester 5-(4-Benzyl-piperazin-1-yl)-benzofuran-2-carboxylic acid
25- ) _

4- Br ontR.514-Tie confdoundaansonding tie eiaim) 1,pvieriely Vs £2 9 Bbenzof ur an- 2- car boxy!
ic acid

544- ( 3- Met hoxy- benzenesul f onyl) - pi per azi n- 1- A- benzof ur an- 2-car boxylic acid
4- Br om)?_544-1—|$e EBhipoundbaibeediag ub famyydf)cidtiset az 2nwheyeih AoisrCR.ur an- 2-
carboxylic acid 30 -

4- Br onp- 514- ( 4- net hoxy- benzenesul f orw ) - Pi Per azi n- 1- ylFbenzof ur an- 2-
carboxylic agid : - in R2is H.

4- om)‘}‘S[ 4?ﬂ39PPBWOCHr\geqczc-oécziilpggﬁfBI[np?’pvt\a”r‘%rzeilrh- 1-y11- benzof uran- 2-car boxyl i
c acid WD 2009/12732191PCT/ EP2009/ 002297 -

5[ 4- (Adamant ane- 1- car bonyl ) - pi perazi n- 1-y1] - 4- hr onp- benzo = carboxylic
acid 4-8r ormTBﬂ&%’@%‘ﬂ%?‘éccb'gH’ﬂo&Ql?’-“PPé’gileaéfer?-eglrﬂglnﬁgﬁﬁﬁz\@%ﬁegﬂ- ?ﬁgrcgoxyl ic
acid 4- aBI[eogp'- 544- (2-fl uoro-benzyl) - pi perazi n-1-yl1l-benzof uran-2-carboxylic
aci d '

15 6. The compound according to any of the preceding claims, wherein R®, R%,

R® R® R’, R™®, R® and/or R* are H.

7. The compound according to any of the preceding claims, wherein x and/or y
are 1 or 2.
20
8. The compound according to any of the preceding claims, wherein —X- is a
single bond.
9. The compound according to any of the preceding claims, wherein R is VR*.
25
10. The compound according to any of the preceding claims, wherein R' is
CO,R"S, CONR®R" or a 5 to 10-membered heteroaryl.
11.  The compound according to claim 10, wherein R'is CO,H or CONH;.
30

12. The compound according to any of the preceding claims, wherein R%is H,

C-Cs halogenoalkyl, C4-Cg alkyl or halogen.



54- Br onp- 544- ( 3-f | uor o- benzy1l) - pi per azi n- 1-y1] - benzof ur an- 2- car boxylic acid
5- (4- Benzoyl - pi perazi n-1-y1) - 4- brono- benzof uran- 2- car boxylic acid

514- ( 3, 5-Wwof2besanes2benzyl ) - pi per azi n- 18-9le- benzof ur an- 2- eaThrzgios22ati d

am de

4- Bronp- 544- (3-trifluoronet hyl - benzyl oxy) - Pi peri di n-1-yli-benzof uran- 2-
carboxylic acid 10- i . . inJis N

4- Br ond3514-THe eomppune @ss9Iding jo anpef the preceding ¢laimeMmRefin? B¥boxyl i ¢
acid 4-Brono-544-(2-chl oro-benzenesul fonyl) - Pi perazi n-1-y1J- benzof ur an- 2-
carboxylic acid _ o

4- Br onorp| 4-THe ebmpoanbierzentisyitd any bf i peaceding dlaims,-weersit Krisil 2-
carboxylic acid 15-

4- Br ono- 544- (4-fl uor o- benzyl ) - pi Perazi n-1-y11- benzof uran- 2- carboxylic acid
4- Br.onmo-544-4.2- - he = Pi i 1 nalkyleae boxy3dO¢c acid
4- BPom)1- '44-1%'%2 %ﬂhﬁ{o&n@eﬁzy ?I-ngi %F%ﬁn@?ﬁa@xﬁ?%n 2)Z carboxylic acid
4- Br oms@))LA(aqlqyériejiﬁQ)-z,ﬁ(@)y-)(aIRyléﬂei),dNRJ £Q oy GNFof-ur an- 2- car boxyl i ¢ aci d
4-Brono-5[4(3-trifluoromethyl-benzyl)-pi perazin-1-yl]-benzof uran-2-carboxyl
ic 20 acid am de -

544- (3-Txi fl gﬁ;&j& - i @i Whéraid R*he ORPYCR+C 4 -arlr boayd i ¢
acid arﬂ%e -Q?(!‘Breo gmfﬂf&(%g@f@gdl?ﬁgﬁm ho i KAnte

: Xy- benzyl%- pi perazin-1
- y1] - betaztdmembeied bammlibdimimhqmméag%aryl and heterocyclic groups are

4-B -544- ( 3- - 1) - Pi P in-1 -ylF f -2-
carllr5’g>r<r§¢ﬁ’5f r@élg’/&%gﬂt%tebc?gyz/qr}%%JhﬁDByOL}ps.' erazin y1Fbenzof ur an

4- Br ono- 5- (4-tert-butyl carbanoyl - Pi perazi n-1-y1) - benzof uran- 2- car boxyl i c
acid - 4-Brono-514-(3-fluoro-benzenesul fonyl) - Pi Perazi

, . y n- .
- y11- betizof uTbec2mpoandaseording &p ¢laim Hevhiphis a compound C])T formula (l1a):
4- Br onp- 544- (3, 5- di chl or 0- benzoy1) - Pi perazi n- 1-yl i - penzof ur an- 2- car boxyl i ¢
O

acid am de AN X -

4- Br onp- 544- (3, 5-di f| uogo-h&nzy1) - pi pgrazi np'1- ylf(- benzof uran- 2- car boxyl ic
acid am de WD 2009/ 1273219&RCTAEP200% 002 li—)r])

4- Bronp- 5- (4- pyri di n-3-yl net hyl - poger azt x< 1- yDlybenzof ur an- 2- car boxyl i c
aci d
4- Br ono- 5- (4- pyri di n-4-yl met hyl - pi ggr azi n-1-y1) - benzof ur an- 2- car boxyl i c
acid 4-Brono-514-(3-trifluoronethoxy-benzyl)- pi perazi n-1-yl]-benzof uran- 2-
carboxylic acid 5- (

4- Br ono- 544- ( 3- phenoxy- benzyl) - pi per azi F?)l y1] - benzof ur an- 2- car boxyl i ¢ acid
4- Br ono- 514- ( 3, 5- di net hoxy- benzyl) - pi perazi n-1 -ylFbenzof uran-2-carboxylic
acid

il- L5 (3381 1Y ime B SoNasPEE oY dihgRb RASIAFA Nseledted Trom tRergrdignz of ur an- 2- car box
105- (4- Benzﬁwuh{wméth@tﬁermiywbnmwanﬁm)mimaziaeumarb@xw&ﬁ #dylic acid
4- Brono- 5- (4-tert-butyl carbanoyl - pi peri di n-1-y1) - benzof uran- 2- car boxyl i c

aci d 4- Gt-oubyl®8ter( 2- chl or o- benzyl ) pi per azin- 1- y1] - benzof ur an- 2- car boxyl i ¢
acid 4-Chl grg- -{3- _b%%wgﬁ_gj ipéfd¥ide-y IdarbexyiicfavichterRbuotyt boxyl i ¢
acid 4-Chl I(%W%%f{u{-%c%ﬁt})(%{)f; enzyl ypi g??%gln- 1-y1] - benzof uran- 2- car boxylic
aci d 15ester

4-Chl or 0-544, (2 1] Mot o Denzyl YRl athiind:LbhiRIROb AR RRIdMey | 1 ¢ aci d

- 5-[4-(3-Methoxy-benzenesulfonyl)—piperazin-1 -yl}-benzofuran-2-carboxylic acid

amide
- 5-[4-(4-Methoxy-benzenesulfonyl)—piperazin-1 -yl]-benzofuran-2-carboxylic acid

amide
25 - 4-(2-Ethoxycarbonyl-benzofuran-5-yl)—piperazine-1—carboxylic acid tert-butyl

ester
- 5-[4-(3-TrifIuoromethyl-benzyl)—piperazin-1-yI]-benzofuran—2-carboxylic acid

amide



4- Chl or 0- 544- (3-fl uor o- benzyl ) - pi perazi n-1-yli - benzof uran- 2- car boxylic acid
4-Chl oro-5-[4-(4-fluoro-benzyl)-pi perazln-1-yl]-benzofuran-2-carboxylic
aci d WO 2009/127321 9 PCT/EP2009/002297
4- Chl or0-544-(3-trifluoromnethyl - benzyB - pi per azi n- 1-y1] - benzof ur an- 2- car box
ylic acid 20-
ﬁafgl);’;,ﬁ 24 b hioro-beneg pinerain i ehz 6l RSh L Abbiid 208" an- 2
23'46( 3- Caglaxy-MeRfLbinRb RRpReYzih- 1 bénsbiupsm2bearbokylicaci@ aeaideOxy| i ¢
[

4- Chl or-o0- 5-[443pFhlodh-hedzghestiopylmipeiazin-i-yil-yanzaddisno? wagylie ackbxy| i ¢
aci d ,
4- Chl ordyDisle. (2-chl oro-benzenesul f ony1) - pi perazi n- 1-y1J- benzof ura n- 2-

25car boxylsi o?ﬁé 8_14-(4-methoxy-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-

4- C%I or o- él%r- 3- ch[I o(r o- benzgnesul f Onyl yp¥ )pgrpazi n- 1- ylFbenzof ur an- 2-
car boxyddrboggdicdacid amide

4- Chl oro-544- (4-chl or - benzen f,0 ' hN= = henzof uran- 2-
car boxyl i Z- Cégn%qﬂesu?fonyIerlpeFaSle’A-1-ﬂ}'—bgﬁi&fﬁfﬁblba]rbéfﬂhc%

4- CE' oro- i%r&go@mh@tﬂum@@mgmipewzmm]pmmamﬁ-zmmmmia @it 2-

car boxylic aci . .

4- Chl or-0- B4Rrqnao-Heidh@cghipenbeneanasuiepy)-pierazinz1 Wl RenZofWanst ur an- 2-

car hoxyl iré acid i 2009/ 12732193PCT/ EP2009/ 002297 -

4- or F8HY Fﬁq‘ uor o- benzoyl) - Pi perazln- 1-yl | - benzof uran- 2- car boxyl i c
acid . 4-Bromo—5-[4—(3—f|uoro-benzenesuIfonyl)-piperazin-1-yI]-benzofuran-Z—

4- Chl or 0- 544- (3, 5-di chl oro- benzoy1l) - pi Perazi n- 1-yl i - benzof ur an- 2- car boxyl i c
aci d 4carhpwylis-33id- (3-f | uor o- benzenesul f ony1) - pi per azi n- 1- y1] - benzof ur an- 2-
Scar boxyl icpaghd 5 14 idine-1-carbonyl)-piperazin-1-yl]-benzofuran-2-carboxylic

4- Chl or o- é‘l%f?o(ctégczsygn(cﬁyggrl{gg]ﬁes&ag o%r;/y1§98i per azi¥1]- 1-y1] - benzof uran- 2-

car boxyaéid acid -

o RSN P05 SFRr S BERL | Bt A e drurbh-PERER Y Aeid
gé%g;m: 5”44%2(-_@‘3%&%7—9@5’%7_&W?Mérﬁﬁ%')—)pmdmm@h reakbistylictenid ddrtHbaityl 2-
ylic acid ethoxy-am de
4- Bronoe&iéd- (3-trifl uoronet hyl - benzoyl) - pi per azi n- 1- y1] - benzof ur an- 2-
car boxyl | QZ-FquﬁBromoQ-carboxy—benzofuran-5-yl)—piperazine-1-carbonyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester
20 - 4-(4—Chloro-2-ethoxycarbonyl-benzofuran-5-y|)-piperazine-1-carboxylic acid
tert-butyl ester
- 4-(2-Carboxy-4-chloro-benzofuran-5-yl)-piperazine-1 -carboxylic acid tert-butyl
ester |
- 5-(4-Benzyl-piperazin-1-yl)-benzofuran-2-carboxylic acid
25 - 4-Bromo-5-[4—(3-trifluoromethyl-benzyl)—piperazin-1-yI]-benzofuran-2-carboxy|ic
acid
- 5-[4-(3-Methoxy-benzenesulfonyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(3-methoxy-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-
carboxylic acid
30 - 4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-
carboxylic acid
- 4-Bromo-5-[4-(pyrro|idine-2-carbonyl)-piperazin-1—yI]-benzofuran-2-carboxylic

acid



4- Bronp- 544- (3-trifl uoronet hoxy-benzoyl) - pi perazi n-1-y1} - benzof ur an- 2-

15car boxylic acid

4- B&om)- 920 ®/neMoxy- benzoyl) - pi pergyzi n- 1- y11l- benzof uPERAR2QA0BIRY I i C

acid -

4- B(rjorm- 544- (2, 5-di chl or o- benzoy1) - pi perazi n-1-y11- benzof uran- 2- car boxyl i c

aci : :

gbBr o_rrga- 55214((8\99[7@%%%1(')QEHQHE\S‘Q/‘Pquf'?ﬁ@?1a'¥\]'ﬁ1-'R[Oym?'psgﬁg%‘m'?gﬁgafp oxy! Soxyl i c
aci d, ..
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benzof ur ad-Brooao-BdAyBiahlars-benzoyl)-piperazin-1-yl)-benzofuran-2-carboxylic’acid

4-Brono-514- (5-tri - I di n- 2z ' e [N P P

" car boxy ArBr 2o- '-[E'E(_%%uoor%fbhe‘ﬁ'zyﬁyp{ibé’r‘a%n%>§J|]96<é’r§&%‘f&r%h'-é’-h5rb10x>9i‘ié apRnzof uran-2

;‘é iBgo”D: 541B {omic-BLIALB-MRIB WY NJip Eraird 1 a8 riofuradr2-chrbioxyti@ aciy boxyl i ¢

g;:_CSI or-0- 5-[@4B¢Rzaptparabient-yl)HY-bpmertenzaturapLicaibrxyiuadt- 2- car boxyl i ¢

| . . . . . .

4- Chl oro- §1[ﬁ’:(@25,'?-'fm°d'm%y Bﬁ&%ﬂ?ﬂn-'ﬁy;géqeanzziorﬁgr n Slsz?f)bé)r)\( 'c') Sflgn%@dgar boxylic
acid 30-  4.Bromo-5-[4-(3-trifluoromethyl-benzyloxy)-piperidin-1-yl]-benzofuran-2-

4- Chl or 0- 514- ( 3- met hoxy- benzoy1) - pi per azi n- 1- y1J- benzof ur an- 2- car boxyl i ¢
acid carboxylic acid

eyt &t S G OPIS LA BT Beporari-bsssainy a2
g;%'og;ﬁ C514grcoi(r§oi5tu4tdz-l@rﬁ|omabbnzehéwtfmyu-piquarpeina‘z-yn—tzarybfuraef&of ur an- 2-

El- chl ?r@)afbﬁg)dic(@‘:tget hyl - 1H- benzoi mi dazol e- 4- car bony1) - pi per azi n- 1-y1] -
enzof ur any g; Gar Bowyl4_ChigRd-HeRzenesulfonyl)-piperazin-1-yll-benzofuran-2-

5-[4-(1H %enrzopl md z{)I e- g ca?@%)%rﬁ%u- B%Arpépz?rﬁ-z'ln- il]]- f_ngﬁlu(;?g_ benzof uran- 2-
car boxytarbosglidiacid

2(:,(:]26' oo 541}I§1;c§n216-55_-ﬂ-f4%L?(gr%_—t?eennzsz)}gibB}a%ler{- -Z)jlfJBéLﬁilojfoal?\@Q-%%%g@né%’cﬁ:ar boxylic

géicg' or 0- SLatdrRo B-Hi-TRENBIYbBRAY bipepa far @il behzyfliamenzarbukpic- &idar boxyl i ¢

- 4-Bromo-5-[4-(4-chloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(pyridin-2-yloxy)-piperidin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1 -yl}-benzofuran-2-carboxylic

20  acid amide
- 5-[4-(3-Trifluoromethoxy-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
amide
- 4-Bromo-5-[4-(3-trifluoromethoxy-benzyl)-piperazin-1 -yl]-benzofuran-2-
carboxylic acid amide

25 - 4-Bromo-5-[4-(3-cyano-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-
carboxylic acid
- 4-Bromo-5-(4-tert-butylcarbamoyl-piperazin-1-yl)-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-1-yl}-benzofuran-2-
carboxylic acid amide

30 - 4-Bromo—5-[4-(3,5-dich|oro-benzoyl)-piperazin-1-yl]—benzofuran-2-carboxylic
acid amide
- 4-Bromo-5-[4-(3,5-difluoro-benzyl)-piperazin-1 -yl)-benzofuran-2-carboxylic acid

amide
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4- Chl or 0- 544- ( 3- chl or o- phenyl net hanesul f or w ypi '
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g;?lr;g ;r;)]- ?é&f‘%@ﬁ&—@'{ﬁf@:&%ﬁo@&% APypeiakith djipBenaiatrid-caernglic pait 2-
4- Chl or.0- A Bronio-SHUe(Bc5-imethoaydienayl)-Piparazing -yidsaroiurgn2-saisvlic an-
25carboxylic acid 4-Chloro-544-(5-trifluoronethyl-Pyri Z ] F an-2
i n-2-yl aXYypi perid-yl | -benzofuran-2- carboxylic acid

4- Br ono- 5%1%18‘%&&%%-ﬂy&%%%&&w)fm&hﬂ Rgrd-Biomé-benaofurah-Zearbokylican- 2-

car boxylic

{ 4- Br ongei@44- ( 2- chl or o- benzenesul forw ) - Pi - 1-v11-
mor phol i n- 4- ) - Pi per azi n- 1-y11- benzof ur an- 2- y1} -

- Btomo: 5 61l BeRRr BN, RRELTJrY kf-uP RSy Berroyranip Spiborylic ackd
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4- Br omo: ST foro it £ P4 8hRrESRAN-pRidhasiAZA-n-ber2bhpan ot sdrBoxPlicacioxy i ¢
- 4-Chloro-5-[4-(4-chloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
15 - 4—ChIoro-5-[4—(2-f|uoro-benzyl)—piperazin-1-yI]-benzofuran-2-carboxy|ic acid
- 4-Chloro-5-[4-(3-fluoro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Chloro-5-[4-(4-fluoro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Chloro-5-[4-(3-trif|uoromethyl-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic
acid
20 - 4-Ch|oro-5—[4—(3—trif|uoromethoxy-benzyl)-piperazin-1-yl]-benzofuran-2-
carboxylic acid
- 5-[4-(3-Carboxy-benzyl)—piperazin—1 -yl}-4-chloro-benzofuran-2-carboxylic acid
- 4-Chloro-5-(4-pyridin-3-ylmethyl-piperazin-1 -yl)-benzofuran-2-carboxylic acid
- 4-Ch|oro-5-[4-(2-ch|oro-benzenesulfonyl)-piperazin-1 -yl}-benzofuran-2-
25  carboxylic acid
- 4-Chloro-5-[4-(3-chloro-benzenesulfonyl)—piperazin-1 -yl]-benzofuran-2-
carboxylic acid
- 4-Chloro-5—[4-(4-chIoro-benzenesuIfonyl)-piperazin-1 -yl]-benzofuran-2-
carboxylic acid
30 - 4-Ch|oro-5-[4-(4—methoxy-benzenesuIfonyl)-piperazin-1-yl]-benzofuran-2-
carboxylic acid
- 4-Chloro-5—[4—(3-methoxy—benzenesulfonyl)—piperazin-1 -yl]-benzofuran-2-

carboxylic acid
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aci d - : ; - -2
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5[ 4- ( 3- Chl,or o:.phenyl net hanesul forl yl) - Pi perazln-1-yl]-4-nethyl-b f -
- 30car &6!&3%8381‘% - P "yl e enzoturan- 2
4- Br ono-.514-grdnmehb 0403 8rifllaromethenzyeyzmyhepinerazin-1yil-bepzofBraiy 4n- 2- car boxy!

ic acid

15  carboxylic acid
- 4—Bromo-5-[4-(3-methoxy—benzoyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5—[4—(2,5—dichIoro-benzoyl)-piperazin-1 -yl]-benzofuran-2-carboxylic
acid
- 4-Bromo-5-[4-(3,5-dichloro—benzoyl)-piperazin—1 -yl]-benzofuran-2-carboxylic

20 acid »
- 4-Bromo-5-[4-(2-methyl-1 H-benzoimidazole-4-carbonyl)-piperazin-1-yl}-
benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(5-trif|uoromethyl-pyridin-2-y|oxy)-piperidin-1 -yl]-benzofuran-2-
carboxylic acid

25 - 4-Bromo-5-[1—(3-ch|oro-benzyl)-piperidin-4-ylamino]-benzofuran-2-carboxylic
acid
- 4-Chloro-5-[4—(3-chIoro—benzoyl)—piperazin—1 -yI]-benzofuran-2-carboxylic acid
- 4-Chloro-5-[4—(2,5-dich|oro-benzoyl)-piperazin—1 -yl]-benzofuran-2-carboxylic
acid

30 - 4-ChIoro—5-[4-(3-methoxy-benzoyl)-piperazin-1-yl]-benzofuran-2-carboxylic acid
- 4-Ch|oro-5-[4-(3—trif|uoromethyl-benzoyl)-piperazin—1 -yl]-benzofuran-2-

carboxylic acid
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acid 4-Brp g& §3-chl or o- Phenoxy) - pi Perid in-1
-yl ]-benzof uran- é car boxylic acid
4~ Br ono- SMChléfmqsk[ﬂF(Qemﬂmlﬁy-l -beproimidazele-4ycarenyyiviraragnnt-yil-

yl]- benzof ran- box ic acid
4~ Br onRENER '{r?”f GBF ﬂ?@ sul fonyl ypi perazin-1 -yli-benzofuran-2-

car Roxyl | %h@C('m Béﬂémh%d&i:&@rsncbm?n%pérb@whM]m -pRioea-benzofuran-2-
oxy
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C;[ i) Ozylrr{et%ﬁéﬁi ﬁ?@réﬁéﬁi c%lorgag%rgi ik 5) ggac d%%f BENOtRiRED &b lic acid

4- Cnl or o- 5t4éh(o?o@-ﬂﬂ-@ﬁ!@hﬁeh@iyml)fmwda)amﬂ%mefdranﬂﬂ:amm ur an- 2-
20car boxylic acid = 4-Bronp-544- (2, 3-di chl oro-benzenesul f onyl) - Pi Perazin-1
-le beagidf ur an-2- carboxylic acid 54442

car oi?Tl ?{:Oggﬁ)ﬂé%ﬁsgi %@p —éhghgﬁiegﬁ%ﬁ‘eds"u éﬁf\gpﬁp %@gﬁtsﬂﬁ%ﬁ)t}%@gl%er azln-1
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car boxyt i &- E{JC({ZjChlorloCbenozre%esSl onyl e&%’a‘?a"z@{ 1|)_ylr4Per yllgér%zdfﬁun'-f’-e nzof uran- 2-
carboxylic acid
- 5-[4-(3-FIuoro-benzenesuIfonyl)-piperazin-1-yl]-4-methy|—benzofuran-2—
15 carboxylic acid
- 4-(2-Carboxy—4-methyl-benzofuran-5-yl)—piperazine-1-carboxylic acid tert-butyl
ester
- 4-(2-Carboxy-4-chloro-benzofuran-5-yl)-[1 ,4]diazepane-1-carboxylic acid tert-
butyl ester
20 - 4-(4-Bromo-2-carboxy-benzofuran-5-yl)-[1 ,4]diazepane-1-carboxylic acid tert-
butyl ester
- 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl}-benzofuran-2-
carboxylic acid
- 4—ChIoro-5-[4-(2-chIoro-benzenesulfonyl)—[1,4]diazepan-1-yI]-benzofuran—Z-
25  carboxylic acid
- 4-Chloro-5—[4-(5-trif|uoromethyl-pyridin-2—y|oxy)—piperidin-1-yI]-benzofuran-Z—
carboxylic acid
- 4—Bromo-5-[1-(3-chIoro-benzenesulfonyl)-piperidin-4-ylamino]—benzofuran-2—
carboxylic acid
30 - {4-Bromo-5—[4-(2-chIoro-benzenesulfonyl)-piperazin-1-yI]-benzofuran-2—yI}-
morpholin-4-yl-methanone
- 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-

carboxylic acid (2-methoxy-ethyl)-amide
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4- Br onp-
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- 4-Methyl-5-[4-(3-trif|uoromethoxy—benzoyl)-piperazin-1-yl]-benzofuran-2-

15 carboxylic acid
- 5-[4-(2-ChIoro-benzyl)—piperazin-1-yI]—4-methyI-benzofuran-2—carboxylic acid

- 5-[4-(3-Ch|oro-benzyl)-piperazin-1-yl]-4-methyl-benzofuran-2—carboxylic acid

- 5-[4—(2,5-Dich|oro-benzyl)—piperazin—1-yl]-4-methyl-benzofuran—2-carboxylic

acid

20 - 5-[4-(3-Fluoro-benzyl)-piperazin—1-yI]-4-methyI-benzofuran—2-carboxylic acid
- 4-Methyl-5-[4-(3-trif|uoromethyl—benzyl)—piperazin-1-yI]-benzofuran-2-carboxylic

acid

- 4-Methyl-5-[4-(3-triﬂuoromethoxy—benzyl)—piperazin-1-yl]-benzofuran-2-

carboxylic acid
25 - 5-[4-(3-ChIoro-benzenesulfonyl)—piperazin-1-yl]—4-methyl-benzofuran-2-

carboxylic acid
- 5-[4-(2,5-DichIoro-benzenesulfonyI)-piperazin-1-yI]-4-methyI-benzofuran-2-

carboxylic acid
- 5-[4-(3-ChIoro—phenylmethanesuIfonyl)-piperazin-1-yI]-4-methyI-benzofuran-2-

30 carboxylic acid
- 4-Bromo-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin-1-yI]—benzofuran-2-carboxylic

acid
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carboxylic acid
- 5-[4—(2,6—Dichloro-benzenesulfonyl)—piperazin-1-yI]-4-methyI-benzofuran-2-
carboxylic acid
- 4-Chloro-5-[4—(2,6-dichloro-benzenesuIfonyl)—piperazin-1-yl]-benzofuran-z-
20 carboxylic acid
- 4-Bromo-5-[4-(2,3-dichloro-benzenesuIfonyl)-piperazin—1-yI]-benzofuran-Z-
carboxylic acid
- 5-[4-(2,3-Dich|oro-benzenesuIfonyl)-piperazin—1-yI]-4—methy|-benzofuran-2—
carboxylic acid
25 - 4-Ch|oro-5-[4-(2,3-dich|oro-benzenesulfonyl)-piperazin-1-yI]-benzofuran-Z-
carboxylic acid
- 4-Ch|oro-5-[4-(2,5-dichloro-benzenesuIfonyl)-piperazin-1-yI]-benzofuran-Z-
carboxylic acid
- 4—Bromo-5—[4-(2,3-dichloro—benzoyl)—piperazin-1-yl]—benzofuran-2—carboxylic
30 acid
- 4-Methyl-5-[4-(3-trifluoromethy|-benzoyl)—piperazin-1-yI]-benzofuran-Z-

carboxylic acid



acid 20- 4-Brono-544-(2-hydroxy-napht hal en-1 -yl nethyl) - pi -
-yl}-benzof uran-2- carboxylic acid Y yl)-piperazin-1

4- Br ono- SW9-20@/127321| uor onet hyl - benze - Di
2- carboxylic acid Y rga;sul fonyl)-pi per azPATIERUPABEAZ of ur an-

4- Brono- 514- (3-trifl uoronet hyl - benzenesul f onyl ypi perazin-1-yl1]-b
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{ 4- Br ono- 544-(0F|Gorh- ' - G 31
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| - net h
{544- ( 3, 558dRrGhleT %ﬁh%fg;}%e?é(nﬁﬂ%@&f’}‘8?}9]1’}'-”})?8%'? BEROMANT- 4- et hy -

benzof W a0 At Phol i n- 4-yl - met hanOne WD 200

886 9/ 12732199PCT/ EP2009/ 002297
- {i- Br pm)-%yz{@-{@-_f | uor o- benzenesul f onyl ypi perazi n-1-y1] - benzof yr an- 2- yl?-
nor phold n544y(2;6rBlittdombenzyl)-piperazin-1 -yl]-4-methyl-benzofuran-2-caréox3H|c

{4- Brono-5-[4-(2-chl oro-benzenesul fony1l) - pi perazin-1-y1]-b
pi peri AHd1-yl - net hanone 5- {4- Brorm-5121- (p2p y1]-benzofuran-2-y1}-

, 6-di chl 0ﬁ%gﬁﬁ%@ﬁg{;}ﬂ,5-‘2%1’%roﬂbéﬁ*iﬂ)zbibeﬂaz'(d-}1-)Upbenicbfuean-Z-anpexylic acid

pi peri di n-1- t one -

{ 4- Br onm- B4M-(25-®idhlord-beozylkpineradint F-ytntryeth Irany2rgar '

}- norphalin-4-yl-nethanone 4-Brono- 5- 4-?‘5 worazp a0 P13 BERELY ur an- 2-y1
, 6-1§) chdflo- benzoyl) 41, 4] di azePan- 1-yl | - benzof uran-2- 10carboxylic acid
544- ( 3- A Iﬂéh%gb;gjw_@g5:0@@1"“6bbllbéﬂzyl)4i)i;bieaazipdnyl]kbgh]t@fmrm-arﬁarb@miéfaﬂ%n- 2-

car boxylic aci

- 5-[4-(3-Allyl-2-hyd roxy-benzyl)-piperazin-1 -yl]-4-methyl-benzofuran-2-
carboxylic acid
- 5-[4-(2,3-Dimethoxy-benzyl)-piperazin—1 -yI]-4-methyI-benzofuran-2-carboxy|ic

15 acid
- 4—Bromo-5—[4-(5-ch|oro-thiophen-2-y|methyl)—piperazin-1 -yl]-benzofuran-2-
carboxylic acid
- 4-Methyl-5-[4-(5-trifluoromethyl-pyridin-2-y|oxy)-piperidin-1 -yl}-benzofuran-2-
carboxylic acid

20 - 4—(2—Carboxy—4—cyano—benzofuran-5-yl)-piperazine-1 -carboxylic acid tert-butyl
ester
- 4-Bromo-5-[4-(4-chloro-phenoxy)-piperidin—1 -yi]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(3-ethoxy-benzyl)-piperazin-1 -yl}-benzofuran-2-carboxylic acid
- 4—Bromo-5-[4-(2-ch|oro-benzenesuIfonyl)-piperazin-1 -yl]-benzofuran-2-

25  carboxylic acid benzylamide
- 5-[4-(3,5-Dichloro-2-hyd roxy-benzenesulfonyl)-piperazin-1 -yi]-4-methyl-
benzofuran-2-carboxylic acid
- 5-(4-Benzo[1 ,3]dioxol-4-ylmethyl-piperazin-1 -yl)-4-bromo-benzofuran-2-
carboxylic acid

30 - 4-Bromo-5-[4—(2,6-dichloro-benzyl)-piperazin-1-yl]-benzofuran—2-carboxy|ic acid
- 4-Bromo-5-[4-(2,4-dichloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid

- 5-[4-(2-Allyloxy-benzyl)-piperazin-1-yl]—4-bromo-benzofuran-2-carboxylic acid



54443 , 5-Di ch! or o- 2- hyd
r oxy- benzyl) - pi perazi n-1-y1] - 4- net hyl - benzof uran- 2- carboxylic acid 15-

4- Net hy 1-%040¢92123326- t i chl or o- benzy1
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4- Br ono- 5- %44 br ono- 5- 4 fl uo -rret Phen){l)) g, tfalyg eraélol 1-yli-
20pi peri df-Bremp- ?-[‘ﬂ)‘éﬁiﬂ 'éﬁ"'&ﬁlei 5)9 [[-benzofuran-

4- Brom) fl uoro- 2- rrethoxy Pherw ) - 3- net hyl - pyrazol -1-yli -
-1- y1f# E%éﬁ’ﬁ?t?&gj;\ 2-carboxylic acid ) yioby yl'i-piperidin

4- Br omd- 54 Btofrid-8-{¢ {4 aribudrenzsthyl-phar rickin-fvy! c
-1- y1)-benzof urag g car box;/rlx?tcyam d szng-@mﬂ fiyyll-aenzdHcafeehy 1} - pi per i di n

{4 Brorﬁ@l'lmw]'(?@ di chl or o- benzoyl) 11, 4] di azepan- 1-yl i - benzof uran-2-y1}-

hoI | Nz 43y }Sbicggl:{ﬁgeg r(fba%bgfbb‘rﬁﬁ{"z @ 2diciofb-phenyl)-amino]-piperidin-1-

|ch or o- bénzo n 1- y1] - benzof ur an- 2- car box
ylic acid
4- Chl OrW}-Bérizdera%QZ-oaabdnqohylaaﬂ 2-carboxylic acid {4-Chloro-514-(2 , 3-d

o S B P S s

{4- Bro b | _ /
_yl} benz ﬁ-[!rgﬁ Zzéaﬁz}dx(}ﬁég&@- enzenesu fonyl) Pi per azi n- 1

(4- met hyl - 1-y1) -
(623 (cji :Cr;glt 6F{a—[Be(ﬂz€eﬁ>ecﬁuorqapmr)yléﬁﬂ&&gmﬂsgmdﬁﬁge ﬁoenx ?Dgper@éﬁnb@%w i glgm(g
4- GRY or%@bﬁ‘?%%ﬁ%&%’%&?@k? p| per azi n-1-y1] - benzof uran- 2- car boxylic

aci d - {59448 mo-5-[4-(2-trifluorometh
yl-benzyl)-piperazin-1-ylj-benzofuran-2- carboxylic
, 6-Di chl oro- benzyll) <P Per azi n- 1-y1] - 4- net hyl - benzof ur an- 2- 11} -
rmrpholamd4 yl - met hanone

- 5-[4-(3-Allyloxy-benzyl)-piperazin-1 -yI]-4—bromo-benzofuran-z—carboxylic acid
- 5-[4-(3-A|lyl-2—methoxy-benzyl)—piperazin-1 -yl}-4-methyl-benzofuran-2-
15  carboxylic acid
- 4-Bromo-5-[4-(3-tert-butyl-2-hydroxy-benzyl)—piperazin-1 -yl]-benzofuran-2-
carboxylic acid
- 4-Methyl-5-(4-naphthalen-1 -ylmethyl-piperazin-1 -yl)-benzofuran-2-carboxylic
acid
20 - 4-Bromo-5-[4-(2-hydroxy-naphthalen-1 -ylmethyl)-piperazin-1 -yl]-benzofuran-2-
carboxylic acid
- 4-Bromo-5-[4-(2-trifluoromethy|-benzenesulfonyl)-piperazin-1 -yl}-benzofuran-2-
carboxylic acid
- 4-Bromo—5-[4—(3-triﬂuoromethyl-benzenesuIfonyl)—piperazin-1 -yl]-benzofuran-2-
25  carboxylic acid
- 4—Bromo—5—[4—(2,6-dichloro—benzenesulfonyl)—[1 ,4]diazepan-1-yl}-benzofuran-2-
carboxylic acid
- {4-Bromo-5-[4-(2,6-dichloro—benzenesuIfonyl)—[1 ,4]diazepan-1-yl}-benzofuran-
2-yl}-morpho|in-4-y|-methanone
30 - {4-Bromo—5—[4-(2,6-dichloro-benzenesuIfonyl)-[1 ,4]diazepan-1-yl]-benzofuran-
2-yl}-piperidin-1-yl-methanone
- {5-[4-(3,5-Dichloro-2-hydroxy—benzenesuIfonyl)—piperazin-1 -yl]-4-methyl-

benzofuran-2-yl}-morpholin-4-yl-methanone



- 4-Chl oro-544-(2 , 6-di chl oro- benzenesul fony1) 41, 4] d
| azepan- 1-y1] - benzof uran-2- carboxylic acid 10- 54442
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- - 154 : ne 4- -5[4-(2-ch - 6-
roxy- be rPS‘-‘lﬂ 634 azeltﬁgﬁgﬁ?i - benzof ur 2:1?2- [ caE bogy: ?angi gygo -

4- Chl or o- ; . 3
car boxyl i 054422?@0@[43(2266110130hnbynnaﬁ)zylz}]dmz@@;aaﬂ Muwz?t%é'ﬂ%f uran- 2-

4- CH or @amyﬁc?)a@ﬂhoxy- 2- hydr oxy- benz [ [

. . yl ypi perazi n-1-y1] - benzof ur an- 2-
car boxyl i c: acid D) P . - -2-
ol or 5 S A A A PRy ot per oot ooy 1] -

5. carboxylic acid uor omet hyl - benzyl ypi per azi n- 1-y1] - benzof ur an-
- 5-[4-(3,5-Dichloro-2-hydroxy-benzyl)-piperazin—1-y|]-4-methy|-benzofuran-2-
carboxylic acid

15 - 4-Methy|—5-[4-(2,3,6-trich|oro-benzyl)—piperazin-1-yI]-benzofuran-2-carboxylic
acid
- 5-[4—(2,3—Dichloro-benzyl)—piperazin-1-yl]-4-methyl-benzofuran-2-carboxylic
acid
- 4-Bromo-5-{4-[4-bromo-5—(4—fluoro-2-methoxy—phenyl)—3-methyl-pyrazo|—1-yI]-
20 piperidin-1-yl}-benzofuran-2-carboxylic acid
- 4-Bromo-5—{4-[5-(4-ﬂuoro-2-methoxy—phenyl)—3-methyl-pyrazo|—1 -yl}-piperidin-1-
yl}-benzofuran-2-carboxylic acid
- 4-Bromo-5-(4-{[(4-chIoro-benzyl)-cyclopropylmethyl-amino]-methyl}-piperidin-1-
yl)-benzofuran-2-carboxylic acid
25 - {4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan-1—yI]—benzofuran-Z—yl}-
morpholin-4-yl-methanone
- 4-Ch|oro-5-[4—(2,6-dichIoro-benzoyI)—piperazin—1-yl]—benzofuran-2-carboxylic
acid
- 4-Ch|oro—5-[1—(2,6-dichloro-benzenesuIfonyl)-piperidin-4—ylamino]-benzofuran-
30  2-carboxylic acid
- {4—Ch|oro-5-[4—(2,3-dichIoro-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-y|}-

morpholin-4-yl-methanone



carboxylic acid
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eid am de 54442 y1) - pi per azi n-1-y1] - 4- net hyl - benzof ur an- 2- car boxyl i c
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4- Chl or o- 4444(2,63DikiHiydrbenaytiediprazl)-1 piipémethil-tenaqfursmz of} - 2-
ic acid 4-] ‘2{_1( 1Ht et razol - 5-y1) - benzof uran- 5-yl ] - pi ?)ﬁ azi ne- 1?::2Pb(2)x3c/?ir tgoxyl
a;:/: ;j Zeﬂlﬂﬁz%q) 'iﬁéé&'ﬂ:{é‘?thgn?ﬂe Benzhydryl - pi perazin-1
-yl) - 4- met AW B8N o4 15 Blidniefd-BeNnyéndsufohdl)41 Bid - -2-
i chl oro- benzepesﬁfo% arhgr?lo -piperid i n-g-)ﬁl'l !bﬁ%ﬁ?éyﬁl-b@;@(fzgrragoiyl iC
acid  carboxylic acid

4- Chl - -(2- -5-thi ; -
3 %@,Egﬁziéfﬂ-ggﬁgﬁﬁgﬁg%n%Rgglﬁg;n%wﬁ:ﬁara%gsaﬁ.qLyﬁézwmamynubmmea@m n-1-y1
- 1S, - B- (. D chl -b _ T i
o] ULty BB oro Penenes [opty 2 aze bl evel ol 2 2 et 2
s44- ( )2<,y|4i— 352[?:-(?@%)-gbdi:nsat-banw?ﬁ:guif}mﬂi)'lbbf‘icﬂampaﬂ'§/1V_f12‘1rf‘?1"§h}ﬁ|§}?@r5@ﬁ"ir8pﬁr an- 2-
for s o-AhaisReai Aot ST aBR8E: ani o oal ts forms (hereof . . oo SOTErLE
- 4-Ch|oro-5-[4-(2,3-dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl}-benzofuran-2-

15 carboxylic acid
- {4-Ch|oro-5-[4-(2,3-dichIoro-benzenesu|fonyl)—[1 ,4]diazepan-1-yl]-benzofuran-
2-yl}-morpholin-4-yl-methanone
- 4-Ch|oro-5-[4-(2,5-dichloro-benzenesulfonyl)—[1 ,4]diazepan-1-yl]-benzofuran-2-
carboxylic acid
20 - {4-Ch|oro-5-[4—(2,5-dichIoro-benzenesulfonyl)—[1,4]diazepan—1—yl]-benzofuran-
2-yl}-morpholin-4-yl-methanone
- 5—[4-(2,5-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yI]—4-methy|-benzofuran—2-
carboxylic acid
- {5-[4-(2,5-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-4-methyl-benzofuran-
25  2-yl}-morpholin-4-yl-methanone
- {4—Ch|oro-5—[4-(2,6-dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-benzofuran-
2-yl}-morpholin-4-yl-methanone
- 4-ChIoro-5-[4—(2—chloro-6-hydroxy-benzyl)—piperazin-1-yl]-benzofuran-2-
carboxylic acid
30 - 4-ChIoro-5-[4—(2-ch|oro-6-methoxy-benzyI)—piperazin-1-y|]-benzofuran—2-
carboxylic acid
- 4-Ch|oro-5-[4-(3-ethoxy-2-hydroxy-benzyl)—piperazin-1-yl]-benzofuran-2-

carboxylic acid



WO 2009/ 127321102PCT/ EP2009/ 002297 19. A pharmaceutical conposition
conprising a conmpound of formula (1) according to any of claims 1 to 18 in
adm xt ur evei2009/ign10r nore phar maceuypgal Iy acceptabl e @CEIEPREN082297 20. A
nmet hod for preparing a conpound of fornula (1) as defined in claiml,
5conprising reacting a conpound of forrmula (11) : R3R7a (I11) wherein al,

Y, A M Q R3, X, J R5 Rba, R6, o R 7a, R8
def i ned i S-Qh@mrﬁﬂ‘*t(&-qm?foag'ci”f@‘?fefﬂ%t?@}‘"%ﬁ{'zé(ﬁiR{%eﬁ&?&'ﬁﬂi‘br]ég“zgo?%n%ﬂ&%e 2
21. The.éﬁ%{}%ﬂic"éciql ai m 20, wherein the conpound of formula (Il) is prepared
accordi hg a ne hqd conprising reacting a conpound of fornmula (l11) wth
gs CO)TPOSn6;{{?[3%?MFIQ?Iord/phenyl)-aemopm-lsp«aqu- gwethgl-pinerazn-1-4}-4v Q
. X, ; a - R6a, R/, Rra, R8, R8a, x, y and U are as defined in
claim 2(@?“94"@8%@“%%”‘8‘%%’%86@!?% 'Sm WD 2009/ 127321 103 PCT/ EP2009/ 002297
0 AI5k01— Q5'-[4-(2,6-Dic;h|oro-benzyl)-piperazin-1-yI]-4-methyI-benzofuran-2-carboxylic
acid amide
- 5-[4-(2,6-Dichloro-benzyl)-[1,4]diazepan-1 -yl]-4-methyl-benzofuran-2-carboxylic
acid
- {5-[4-(2,6-Dichloro-benzyl)-{1,4]diazepan-1 -yl]-4-methyl-benzofuran-2-yl}-(4-
10  methyl-piperazin-1-yl)-methanone
- {4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan-1 -yl]-benzofuran-2-yl}-
piperidin-1-yl-methanone
- 4-Bromo-5—[1-(2,6—dichloro-benzoyl)—piperidin-4-y|amino]—benzofuran-2-
carboxylic acid
15 - 4-Bromo-5-[1-(2,3—dichIoro-benzoyl)-piperidin-4-ylamino]-benzofuran—2-
carboxylic acid
4-Chloro-5-[4-(2,3-dihydro-indol-1-yl)-piperidin-1 -yl]-benzofuran-2-carboxylic

acid
- 4-[2-(1Htetrazol-5-yl)-benzofuran-5-yl]-piperazine-1 -carboxylic acid terbutyl
20 ester
- 5-(4-Benzhydryl-piperazin-1 -yl)-4-methyl-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(2,6-dichloro-benzenesulfonylamino)-piperidin-1 -yl]-benzofuran-
2-carboxylic acid
- 4-Chloro-5-[4-(2-methy|-5-thiophen-2-yl-2H-pyrazol-3-y|methyl)-piperazin-1 -yl]-
25 benzofuran-2-carboxylic acid
- 51 S,4S)-5-(2,6-Dichloro-benzenesulfonyl)-2,5-diaza-bicyclo[2.2.1 Jhept-2-yl]-
4-methyl-benzofuran-2-carboxylic acid
- 5-[4-(2,4-Dichloro-phenylcarbamoyl)-piperidin-1 -yl]-4-methyl-benzofuran-2-
carboxylic acid
30 and the stereoisomeric forms, mixtures of stereoisomeric forms or

pharmaceutically acceptable salts forms thereof.
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comprising reacting a compound of formula (1) :
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wherein R'. Y, A, M, Q, R%, X, J, R®, R®, R®, R®, R’, R™ R® R™, x, and y are as

defined in claim 1 to 18, and U is H or an amine protecting group.

21.

according to a method comprising reacting a compound of formula (lll) with a

The method of claim 20, wherein the compound of formula (l1) is prepared

compound of formula (IV),

R5a Réa

N
— ;
= HN

A Hal y RS

R8a

R7

R3 R7a

(1) (V)

wherein R". Y, A, M. Q, R3, X, J, R®, R® R® R®, R’, R’%, R®, R®, x, y and U are

as defined in claim 20, and Hal is a halogen atom. -

22.

according to a method comprising reacting a compound of formula (V):

The method of claim 21, wherein the compound of formula (lll) is prepared



according to a nethod conprising reacting a conmpound of fornmula (VII1) with
a conpound of formula (IX): (MI1I)(IX) S5Swherein M Q R3, Hal, R5, R53, R6,
R6a, R7, WO2009R8732R8a, U, x and y argpgs defined in cl aPGITER2009262297
conpound of forrmula (I1): R3R7a wherein: 10R1L, Y, A M Q X J, R5,

R5a, R6, R6a, R7, R7a, R8, RBa, x, and y are as defined in claim1l to 18;
R3 is hal ogen, Cl1-C6 al kyl, Cl1-C6 hal ogenoal kyl, C2-C6 al kenyl, C2-C6

al kynyl, Cl- C6 al koxy, CN, an¢h Uis H or an am ne protecting group; 15 WO
2009/ 127321105PCT/ EP2009/ 00229V} N N o U (thla) wherein R1, R3, and U are as
defined in claim26. 28.T qu5 claims 26 to 27, which are
of fornmula (11b): 5(11b) erein U and arg as defined in claim27 and
R15 is as defined in claim1. 29. 1A c ound of formula (I) according
to any of clains 1 to 18, for the @d€”in t he Hgleat nent of di seases or

di sorders which are nodul ated by FXR 30. The conpound according to claim
29, for the treatnent, prevention, or anel pgration of one or nore synptons
of disease or disorder related to the activity of the receptors, including
hyper chol est erol e a, hyperlipoproteinegy?, 15hypertrigl yceridem a,
dyslipidem a, |ipodystrophy, chol estasi i brosis, chol esterol

wherein M, Q, R?, Hal are as defined in claim 21, and Alk is a C+-Cs alkyl group.

23 The method of claim 22, wherein the compound of formula (V) is prepared

5 according to a method comprising reacting a compound of formula (VI):

HO M
Nq
OHC Zam
R3
(V1)

wherein M, Q, R3, and Hal are as defined in claim 22.

24.  The method of claim 20, wherein the compound of formula (l1) is prepared

10  according to a method comprising reacting a compound of formula (VII):

Rb5a Réa
RS
M. R° U
HO ~aq g N
/ J Rsa
e
OHC X y RS
7
R3 R R7a
(VII)

wherein M. Q, R, X, J, R%, R®, R®, R® R’, R, R® R®, x, y and U are as defined

in claim 20.



gal | stone di sease, gastrointestinal disease or condition, hyperglycem a,
di abetes nellitus, type 2 diabetes, insulin resistance, netabolic

i nf| exi biwD©299/megir opat hy, |iver di ggases, atheroscl er BSTEP2@A002O7T

i nfl ammat ory di sorders, obesity, osteoporosis, skin aging, hair growh
regulation and pignmentation disorders, 20Parkinson's di sease and/ or

A zhel ré%r > Tdhlesr?"l%thod of claim 24, wherein the compound of formula (VIl) is prepared
according to a method comprising reacting a compound of formula (VIIl) with a
compound of formula (IX):

Rb5a Réa

(VIIE) (IX)
s wherein M. Q, R, Hal, R®, R®, R® R® R’, R™ R® R®™, U, xand y are as defined
in claim 24.

26. A compound of formula (li):

<R

)
wherein:
10 R'Y A M Q X J R, R® R R® R, R R R® x, and y are as defined in
claim 1to 18 ;
R® is halogen, C4-Cs alkyl, C4-Cs halogenoalkyi, C,-Cg alkenyl, C2-Ce alkynyl, C1-
Cs alkoxy, CN; and
U is H or an amine protecting group;

15

27.  The compound of claim 26, wherein the compound is of formula (lla):



WO 2009/127321 105 PCT/EP2009/002297

@]
R? \
N/\\
3 '\/N
R \U

(la)

wherein R, R3, and U are as defined in claim 26.

28. The compound of any of claims 26 to 27, which are of formula (l1b):
0] 0]

R15 I\Ii/\’
5 (Ilb)

wherein U and R® are as defined in claim 27 and RS is as defined in claim 1.

29. A compound of formula (I) according to any of claims 1 to 18, for the use in

10 the treatment of diseases or disorders which are modulated by FXR.

30. The compound according to claim 29, for the treatment, prevention, or
amelioration of one or more symptoms of disease or disorder related to the activity
of the receptors, including hypercholesterolemia, hyperlipoproteinemia,

15  hypertriglyceridemia, dyslipidemia, lipodystrophy, cholestasis/fibrosis, cholesterol
gallstone disease, gastrointestinal disease or condition, hyperglycemia, diabetes
mellitus, type 2 diabetes, insulin resistance, metabolic inflexibility, nephropathy,
liver diseases, atherosclerosis, cancer, inflammatory disorders, obesity,
osteoporosis, skin aging, hair growth regulation and pigmentation disorders,

20 Parkinson's disease and/or Alzheimer's disease.



