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directly repressing the expression of HMGCoA 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, 1359-1368)

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

25  lanostero! 14alpha-demethylase, and reduces HMG-CoA reductase protein fevels.

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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by C1- CoreajukatingopyrGBat€l@eredybgersase kinase (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

95  Application Publication No. WO 2007/070796).

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

EXR activation has also been described to downregulate proinflammatory

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

valuable interest also in the treatment of inflammation in diabetic nephropathy.
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In the case of diabetes of the type 2 elevated blood glucose per sé 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, e.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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connect eg, L. LN 65! b 6746T50F! H%mﬁghbe;aﬁueﬁ(mé GottasdiJA. Ki)al Mol
Cancer, 2008, 5, 48-57).

15 Nuclear receptor activity, inciuding 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 (l), 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:



Preferably, Ris VR4. 15 In a preferred enbodinent, there are

I ncl uded conpounds of forrmula (Ib): v R4 (Ib) Preferably, Rl is
CO2R15, CONROR1 or a 5 to 10-nenbered heteroaryl, nore preferably
CO2H, CONHEO2gPfigferably, R3 is H Cl7C6 al kyl, Cl-C6 FATERPEHEAIRY]
or halogen. Preferably, J is N Preferably, Kis N Preferably, Vis
Cl-C6 al kylene, 0, CO, S(0)z, (alkylene)-S(0)z, S(0)z- (alkylene),
NR11CO or CONRL11l, notably 5(0)2, (alkyleng)-Sg&)2-, S(0)2-(al kyl ene)
10 NR11CO. More preferably, Vis 0, CO 2, 2 s CH2S02, SQ2CH2 ’
Most preferably, Vis 0, CO 502, & ’ :
t he groups selected within: ¥
t-butoxy; - NRI2RL3, Wi 2, rlepr
Cl-C6 al kyl; 15- C3-Cia carhoc [ |

~al koxy, such as
pendently H,

such as cycl opropyl or adandhiyl ; C6- Qi/o nokably phenyl
optionally substituted by one or t Faﬂ CY; - 5to
10- menbered heterocyclic ring, su as pyrrol ggi nyl, benzoi m dazol yl,

20pyridinyl, pyrimdinyl, thiophenyl, or isoxazolyl; wherein said
aryl and heterocyclic groups are optionally substituted by 1 to 3 R14
groups, notably selected torn C, F, Cl-F)G al kyl, CF3 and CO2R15.
More preferably, R4 is chosen from Cl-Cé al koxy, C6-Cio aryl, 5 to

10- 25mepber ad het GLORYRehE M idihs, WAXRRED/ 17 3abistRaHh&R 0 G 2267
gener al %%?rrﬁ%a_ %??E as well as their crystall i%e forms, includi >

thei r poplyanareutically acceptable iselt fomymihesenfc whersis thg C?H%“\é‘%ﬂ%%’ﬁggfsof
forml a grl%d f TP;F present invention is directed not only to racemc
m Xt ures ¢ H@gé 58Trpounds, but al so to individual stereoisoners

glnld/ g;ogioﬁsit gﬂg@bﬁ_ﬁgﬁ_@ﬁt tfetheofpréssntwirivention als 1t xpiavisle gthaimaseutical
(i ncludi ﬁtyngps’izép% (gg)glpé]r;éﬁgn Oe? ﬁgulmsp%urngls acgfet?'iet 8retsgﬁt B0 SEER 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, cholestasisffibrosis, cholesterol galistone 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 (I) 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 (1):



hydrat es and sol vates of these conpounds. Sol vates of the conpounds
are taken to nean adductions of inert solvent nolecules onto the
conpounds which formow ng to their nutual attractive force. Sol vates
are, for &XQaPE273Mono- or 10di hydratgs or al cohol at es PCT/EP2009/002297
Phar maceutical ly usabl e derivatives is taken to nean, for exanple,
the salts of the conpounds according to the invention and al so
so-cal | ed prodrug conpounds. Prodrug derigatipgees is taken to nean
conpounds of the formula |I which have 15been |nodified, with, for
exanpl e, al kyl or acyl grougs, sugars | ept igdes and which are

rapidly cleaved in the org o*%grn1 W€ conpounds
according to the invep@nggsTh 0 i iodgg;adable pol ymer
derivatives of the conpoun } ntion, as is
descri bed, for exanple, in Bat. $1- RBO67 (1995). The
term"prod rug" as used herein reflers toy onpound that when
adm ni stered to a biological syst generat espihe "drug” substance (a
bi ol ogi cally active conpound) as a result of spontaneous chem cal
reaction(s), enzyne catal yzed chem cal reaction(s), and/or netabolic
chem cal reaction(s). 25 Preferred conp?Hnds of formula (1) can be
chosen from -

4- ( 4- Br ovhereinet hoxycar bonyl - benzOf ur an-5-yl ) - pi per azi ne- 1- car boxyl i c
acid tort- butyl ester -

4- (4-Br o%-(g%@gﬂqpxy- benzof uran- 5-yl) - pi perazi ne-1-carboxylic acid

tert - but er

4- (25Car boxy- benzof uran-511) - Pi per azlne- 1- car boxyl i G acid tert-butyl
ester Yis CR®R%, 0, S or -N(R")-, provided that when Y is =N(R")-, A is CR";

514- ( 3- Met hoxy- benzenesul f onyl ypi perazi n-1-y11- benzof ur an- 2- car boxyl i

c acid anide WO 2009/1273211 4 EP2009/ 002297 -
544- ( 4- Nt ﬂﬁ?-@@%i%&%@?ﬂﬁ’f/ﬁ%i% 'azi n- 1111- benzof ur an- 2- car boxyl i
c acid am de -

4- (2t h_gﬁxyscgrsp@u%bbg@,r@qg UQRM-5- y1) - Pi Per azi ne- 1- car boxyl i ¢ acid
tert-butyl ester 5-

5-[4-(3-Trifluoromethyl -benzyl) - pi Perazi n-1-yl ] - benzof ur an- 2- car boxyl
i ¢ aci d J, K are each independently CH or N;

Ris
15 - a 5 to 10-membered heterocyclic ring optionally substituted by 1 to 3
R™; or
. Rand 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 :
20 V is selected from Ci-Cg alkylene, Cg-Cqo arylene, 5 to 10-membered
heteroarylene, O, CO, $(Q)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 alky! or Cg-C1p aryl; and

25 R* is C,-Cs alkyl, NR'?R'™, OR™, (alkylene}-CN, C3-C1o carbocyclic ring, Ce-
Cio aryl, aralkyl, Cs-Cqo aryloxy, 5 to 10-membered heterocyclic ring,
wherein said heterocyclic group is optionally substituted by Cg-Crparyl,orab

to 10-membered heterocyclic group, and



am de - 514-(3-Chl oro-benzyl)-pi Perazi n-1-yl] - benzof uran- 2- car boxylic
acid am de

514- ( 3- Fl uor o- benzoyl) - pi perazi n-111] - benzof uran- 2- car boxylic acid
am de WO 2009/127321 PCT/EP2009/0022977

9
514- ( 3- Chl or o- benzenesul f onyl) - Pi Per azi n- 1-yl kbenzof ur an- 2- car boxylic
acid 10 am de -

4- Br on- 5- [ 4- égfeﬁl?ggﬁxdgwf)&%ﬁ&@?&ﬂfcﬁé‘i’gﬂaupp' are'dfibRally lbstRREF BY 41818 2

- carboxyllc

5- (4- Benzene®'ligkeupd; - pi Per azi n- 1- y1) - benzof ur an- 2- car boxyl i ¢ aci d

4- Br ono- 544- ( 3-f 1 uor o- benzoyl) - Pi perazln- 1-yl kbenzof ur an- 2- car boxyl i c
acid 15-

4- Br onp- RO is4H(é1 RIM9-OLCE RABEBhOSIRYILCDsRkerEA, ICACY dlkydnz of ur an- 2-

carboxylic acid -
4- Br onp- 544- (3- f | uor o- benzenesul f ony1) - pi per azi n- 1-y11- benzof ur an- 2-

car boxyl pe | 9R™® COR'S, CN, (alkylene)-CN, CH(OH)R'S, C(OH)R™R'®,
4- Br ono- E 3%’ @rro?PalaneR I%ar bony ,)(a I per(?m n- 1-(1]?ben2(()furan 2-ca

rboxyl i cSEQRé‘i‘,lSDgNRQRw C(=0)NOR'™, 5 to 10-membered heteroaryl, C+-Ce alkyl, C1-
4- Br ono- Y4 chI e I fyRaR*2- car boxyl i ¢
acid 4-?2- ﬁ“tﬁ)?ﬁ%‘%%]n @?g‘%@]@fg’%ﬁﬁﬁ %ﬁﬂ Nh -caf boxylic acid
tert-butyl ester -

2- [ 4- (4- B,onmo- 2- car boxy- benzof ur an- 5 [ r K

i nad1- Rcaﬁua,xgzmqﬁ Y Sebe notagrnoalivh, CoBs M C:E5 AN e e
4- (al tChlt % tt@p)@ grklggp_ytsqugléeﬁue.mkﬁ, Biltb ’m-mﬁnaiere&-hbt@aabﬂx@mc
aci ert= -

4- (2-Car babog;en- chI or o benzof uran-511) - Pi per azi ne- 1-carboxylic acid
tert-butyl ester -

5- (4- Benzyl - pi perazi n-1-y1) - benzof uran- 2- car boxylic acid

4- Br om) Rfﬂ 6Rdt IR?? | ace osetthyindepapgantypi gaiecied nireny | Qb@ﬁz@“ﬂ’# arkoCea
r box i d

544- ﬁ&ﬁp%‘éﬁ&&aé&m?'ﬂ%%ﬁy?f Cﬁﬁ Py Qo “ﬂ/ﬁgl%en\z’lb Br%ﬁ i Icgrrag(cy)ty
lic aC' dorb\%a@%é%@ed&é@@arﬁmoog/ 002297 -

4- Br ono- 514- ( 3- net hoxy- benzenesul f onyl) - pi Perazi n- 1- ylFbenzof ur an- 2-

RZ is H, C4-Cs alkyl, C1-Cg alkoxy, or halogen;

20 R®is H, halogen, C4-Cs alkyl, Cs-Cg halogenoalkyl, C,-Cg alkenyl, Co-Cg alkynyl,
C+-Ce alkoxy, C1-Ce halogenoalkoxy, CN, Cg-Cqo aryl or 5 to 10-membered

heteroaryt;

R® R% RS R® R’, R™, R% R® are each independently selected from:
25 - H, C1-Cg alkyl, C4-Cg halogenoalkyl, C2-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
. R, R*™ together, andior R® , R® together, andior R’, R™ together,
andfor R® and R® together, form with the carbon atom(s) to which they are
30 attached a Cs-Cg cycloalkyl, C3-Cg cycloatkoxy; or
- one group selected from R%, R®, R® or R® together with one group

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



carboxylic acid -

4- Br onp- 544- ( 4- met hoxy- benzenesul f ony1) - Pi per azi n- 1- y1] - benzof ur an- 2-

carboxylic acid 5-

4- Br onp- 5[0 eyy4i278LE di ne- 2- car bonyl) - Rypelazin- 1- y1] - b@GTEPRM0A02297C ar

boxylic acid -

5-[ 4- (Adamant ane- 1- car bony1l) - pi per azi n- 1-y1] - 4- br ono- benzof ur an- 2- car

boxylic agid - H. C-Cs alkyl,

4- Bl ono- RI4R'Sak ARG GCEURERRRISTERARl IngpRendently selected from Hy cl‘l?r %oﬁg L

c acid 16« _ noalkyl, C»-Cs alkenyl, Cz-Cs alkynyl, ©C4-Cs alkoxyalkyl,
?11 406( 2_hf'a,oge y 6. /

4- Br ono- dor o- bénzyl) - pi Perazi n- 1-yl kbenzof ur an- 2- | i
acid - dialkylaminoalkyl, or toget elp form with tl%eymh'ogen Atom: 1o %Nrﬁé’ﬁ QRég\/ aré

4- Br ono- 544- { 3+ - be! sfagRi&dcYelib-nhkl- benzof ur an- 2- car boxyl i c
acid 5-( @-ﬁggﬁﬁ%ﬁ gg# %e?gﬁé/n@%‘?@l) -4-br gcrm- g%%zof ur an- 2- car boxVYlic
acid s

514- (3, 5., T uor o- henzyl)e Rl BelalrdmthIcRens air & SraRA DAYl said
4- Br onp- 55,—2 -,gapg bt bprTR slrstitbeazyy ©x0rB-hplggeni di n- 1- yl kbenzof ur an-
2- 15carbo Ic acid

4- Bronno-514- ( 3- chl or o- benzyl oxy) - pi peri di n- 1-yl kbenzof ur an- 2- car boxy

lic acid p1z g3 rrence are each independently selected from H, C1-Ce alkyl,
4- Br onp- 544! 52 gk?ach OBer o

or o- benzenesul f onyl ypi per azi n-1-y11l-he fLrans 2
car bopy!| i €,-@gitshlogenoalkyl, C2-Cs alkenyl, C{-Ce alkynyl, C5-C7 cy&g&ﬁﬁafﬁyﬁ%e-(’)w

4- Br ono- 544- (4-chl or.g-b =RhaRGRAIbV-drevib] theenrYf ur an- 2-
20car boxybVaETe SA8TIGOUE opRneR) sebaRtiealy in
(4-fluoro-benzyl)-Pi Perazi n- 1-yl kbenzof ur an- 2- car boxyl i c acid

4- Br ono- 5- ( 4- . C1-Cs alkyl,
(2-chl or oR%'eﬁtz%c)h prasirence de {dAReRERIIN Sg'gqted from de%g/Il |B(r:’ %t:—li gre

4- Br ono- 54 ikyl, C2-Ce alkenyl, Co-Cg alkynyl, COzR"™, C4-Ce alkoxy, Cs-Cro
(4-chlor o(? ?ﬁz@?lgg%?ogeryazi n- Ie- y1] - benzof ur an- 2- car boxylic acid
4- Br on®- 5afyloxy, CF3, OCF3, CN;
(pyridin-2-yl oxy)-Pi peridin-1-yl kbenzof uran- 2-carboxylic acid 25-
4- Br ono- 5- [ 4- ) act C-C
(3-trifl us'dant R/F* beaagh posipence,aie ¢agh NdgRRDIRNIY SEISCted oM o1 GCe
acid am de - - _Cs alkynyl, or Ce-Cro aryh;
514-(3-Tr 2 h&‘b%?‘ﬂBQ?ﬂ%%My% pﬁiag)keerng% icr%- 1% yl”:’L-ybenzo?c ur an- 2- car boxyl
ic acid am de -
4- Brono-544- (3-trifl uoronet hoxy: benzyl) - pi a2 1 RadaXhdédIRNZos-ax alkedyl,
30 ca2BoxR'T & indepengdanily Seletie i C-OL Ay ¥4 RaibgéndaiR ; _
4- Br ono- 5%1-_&3wp- hapgenest €L0Y] wpylpaviezein- saigl Brybegreup LS apptionally
carboxylicZactd - 7" Koxy:
4- Br ono- 5-substitated Mu@yﬁs@'%rﬁﬁ}q’g%lslgérg%ﬁh@i!‘yl) - benzof ur an- 2- car bOxy
lic acid

xis 0,1, 2,3, or4;

25
yis0,1,2,30r4;

zis0,1or2

30 and the stereocisomeric forms, mixtures of stereoisomeric forms or

pharmaceutically acceptable salts forms thereof.

Preferably, Y is O or S.



WO 2009/ 12732116PCMP2009/ 002297 -

4- Br onp- 544- ( 3-f | uor o- benzenesul f ony1l) - pi Per azi n-1-y11- benzof ur an- 2-
carboxylic acid am de -

4- Br onp- 5-W220031873g1 chl or o- benzoyl) - pifper azi n- 1- yl ] - bePAGTRR280309228% 1 b
oxylic acid am de 5-

4- Br ono- 514- (3, 5-di fl uor o- benzy1) - Pi Per azln-1-yl kbenzof ur an- 2- car boxy

lic acid a AisC
4- Br onp- 5- ngf'r'?b n 5 yFmet hyl - Pi Pelazi n-1-y1) - benzof ur

I
ic acid - Inapreferred aspect, the compound of formula’(!) |sacompoun<§l of f%n’n&a?/gfy
4- Br ono- 5- (4- pyri di n-4-yl met hyl - Pi Per azi n- 1- Q/l)R-Spenzofuran 2- car boxyl
ic acid -

4- Br onp- 544- (3-trifl uoronet hoxy benﬁyp P ER aki 1-yhkbenzofuran- 2-
10car boxylic acid - K™

4- Br ono- 514- ( 3- Phenoxy- henz 'Fer azyn- 1iy[1}* benzof yran- 2-car boxyl i
c acid - . R

4- Br ono- 514- ( 3, 5- di net hoxy- bepzy1l) of uran- 2- car bo
xylic acid - R7
514- (3- Al l y1-2- hydr oxy- benzy"B Pi perazi n- 1-'y11Rf2 br ono- benzof ur an- 2- ¢
arboxyli c 15acid 5-(4-Benzenesul fonyl -Pi perazin-1liti) 4

br ono- benzof ur an- 2- carboxylic acid

4- Brono- 5- (4-tert-butyl car banoyl - Pi peri &M 1-y1) - benzof ur an- 2- car boxy
lic acid

4- Chl or o- 511Pf€ﬁ&féh|NoRolso'énzyl) Pi perazi n- 1-yli-benzof uran- 2-car boxyl i
c acid and Q are CH or N, more referab|y CH.

4- Chl oro 54f F&eraﬂllyo D nzaglg Pi pergm gp h&penzoft'l_[an 2- car boxyl i
c acid 20 - Preferably, R @ andfor R*is / are

4- Chl oro-5-[4-(4-chl oro benzyl) Pi per azi n- 1- A- benzof ur an- 2- car boxyl i c
aci d

4- Chl or o- 544in( 2 pfdfemed chiborinidntPihece ard incudgd coRmexees LAFTPWRHIBLX Y| |
c acid

4- Chl or 0-544- (3-fl uor o- benzy@i_Pe L n- 1-% Ke‘f%r an- 2- car boxylic
aci d

4- Chl or 0- 5-14- (4-f1 uor o- ﬁoen AZi n/lJ 1] - benzof ur an- 2- car boxyl
ic acid 4-Chlo ro-514-(3-trif Gor O~ “ben )-Pi perazin-1

-yl 1 -benzofura n-2-carboxylic 25aci|d -
4- Chl or 0-514-(3-trifluoromnet hoxy-bggpzyl) - pi perazin-1-yll-benzofuran-2
- carboxylic acid -

514- (3- Car boxy benzyl)-pi Perazin-1-yl11- ﬂ;)chl or o- benzof ur an- 2- car bOxy1
ic acid

|4| ghgglrg go(érﬁgrab?l,ga% ory:s}) yl2 i pes azin-1-y1) - benzof ur an- 2- car boxy
4- Chl or o- 544pfade AT oxbeiaz anegigld obgrid, - phiptr azéansl-thaf the nargmatign-op-
carboxylic acid - dto

4- Chl or odBiaropERAiCHINg %@q{%ﬂg%|QéHQitytyﬁ?tﬁ)sPaCEﬁeﬁﬂY99‘1'1‘?‘6‘8“0}“9 ¥ehg
car boxyl 'rﬁ'nga(ﬁ'fcﬂlding the substituents J, K).

Preferably, R is VR?,

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



WD 2009/ 12732117PCT/ EP2009/ 002297 -

4Chl or 0- 514- (4- chl or o- benzenesul forw ) - Pi Per azi n-1-yl i - benzof ur an- 2-
carboxylic acid

4- Chl or 0- Q200308 hoxy- benzenesul f onpl) - Pi Per az1n- 1- y FETHEA800%28N- 2
- carboxylic acid 5 -

4- Chl or 0- 544- ( 3- met hoxy- benzenesul f ony1l) - Pi per azi n-1-yl kbenzof ur an- 2-
carboxylic acid

4- Chl or 0-544- (3-fl uor o- benzg

)

Pl Perazi n- 1- y1] - benzof ur an- 2- car boxyl

ic acid - R?

4- Chl or 0-514- (3, 5-di chl oro- Aper arn- 1- ylFbenzof ur an- 2- car bo
xylic acid 10 - J}Z\SL

4- Chl or 0- 5[ 4- (3-f 1uor o- benzenesul f pny1) -[Pi Pel&azi n- 14] - benzof ur an- 2-
carboxylic acid R3 K. R

4- Chl or 0-514- ( 3- cyano- benzenesul f orw ) - Pi per azi n¥1- 1/ 11- benzof ur an- 2-
carboxylic acid - UB?

4- Br onp- 514- ( 2- chl or o- benzenesul f ony1)* Pf Perazi n- 111] - benzof ur an- 2-

15car boxylic acid am de

4- Brono- 514- (3- f | uor o, benzenesul f onyl)- Pi Per a%&n- 11%1- B%n%of uran- 2-
car boxylic d&ﬁeﬁar@bw‘)ﬁ{y_[%_mg . CONR®R™ or a 5 to 10-membered heteroaryl, mor
4-Bronmo-5*(3-5 1 r OERS nyl -benzoyl) - Pi Peraz11Th- 1-yl kbenzof ur an- 2-
car boxyl rg(c%glﬁg %2% € )

4- Br 051D~ 544-Rrafdrably| Bdisote€ hEs pltyé oG4 halpopesaliyl er hajagepenz of ur an- 2-
carboxylic i g - .

4- Br onp- 514- r§-§@?‘l¥o>’<§ﬁ tBEnzoyl) - Pi Per azi n- 1-y1] - benzof ur an- 2- car boxyl
ic acid Preferably, K is N. _ _

oyt ooy eterably. v Ol 0y Ey llee, 6! BO! stz (IR @] 261 0

4- Bromo- ?..gﬂnér%)?mﬁ‘ i os PCONR'OYAota BB 00Z i( sk Hlerd ] Stz G(Maf@lidies)bo
xylic ac

4~ Br d0ro- BIR'ICQ2-Meten preferalhs n Yoism @a £8P e S92 £ Hon FSElzpei Qe 1MO$] -
benzof ur an-.2- I 6~a6}
4- Br ono- g@{é@%{, ?ﬁ?ﬁjo(?gh%tbﬁy?ﬂﬁyri di n- 2-yl oxy) - Pi Peri di n-1-yl]-benzo
furan-2- Preferably, R* is chosen from the groups selected within:
- OR"™, notably C4-Cs alkoxy, such as t-butoxy;
NR'™R" with R"2, R, representing independently H, C1-Ce alkyl;

15 - C3-Cyg carbocyclic ring, notably Cs-Cqo cycloalkyl, such as cyclopropyl or
adamantyl;
- Cg-C1o 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 1to 3
R™ groups, notably selected fom Cl, F, C+-Cg alkyl, CF3 and COzR™.

More preferably, R* is chosen from C;-Cg alkoxy, CeCio aryl, & 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



30 carboxylic acid

4- Br ono- 511- ( 3-chl or o- benzyl) - Pi peri di n-4-yl am nol - benzof ur an- 2- car bo
xylic acid -

4- Chl or o- B¥@2BAgHLDr 0- benzost 1) - pi pefAzi n- 1- yl kbenzof WCArEP20008020K y |
ic acid WD 2009/12732118PCT/ EP2009/ 002297 -

4- Chl or 0-514- (2, 5-di chl or o- benzoy1) - Pi Per azi n- 1- A- benzof ur an- 2- car box
ylic acid : ; ; ; ir ool hic

4- Chl or g)ge\{[eﬁal(fgfrﬂ’él?lwx g wslies oﬂi}_eLlf Spsislline forms. v (il]Ud oA 98‘1{ PN %P ¢ar box
yl IC(r:\I acif@drms and the polymorphic forms of the compounds of formula (1).

4- -514-(3-trifl - - Pi I = < -2-
4- g‘; 'r gg%;/ . éo%ﬂé]l'% buf L8N iRlingu desasRymerdbgbadiastctesidbinerzibbuadn- 2
4- Chlor caswéll p?-aswniniures pf ihese & all BEPOMIQNS. car bony1) - pi per azi n- 1-y1] -
benzof uranz2-car Li ' i including E, Z isomers) and the
5-14-(1H B %%mVﬁBQQQ(SIS@-’E%%?%gRSFF rEa?)Iis ré]regszp?ﬁlu- y1]-4-chl or 3- benzof u
ran-2- cprydrates arel seivates of these compounds. Solvates of the compounds are taken
O oo L Aol 2L ST SFiSem SR U mBlaBEHe TR e csElA Rl e forfer DoX
4|— Chl or Qg@@éﬁg,tﬁe]@ RLAGNaEReZYkE: BoRateszdm; fbt Ekaimpie ofencaer 2- car box
ylic aci -

4- Chi@r odbydrates ehelspboleleSay| et hanesul f onyl yPi Per azi n- 1-yl i - benzof ur
an-2- carboxylic acid -

514- ( 2- Chl or o- benzenesul f onyl) - Pi Per azi n- 1- 01- 4- net k:ayl - b?n%ﬁf ur ?ntz
car boxyl i cPhairdaceutically usable derivatives I1s taken to mean, for example, the salts o
544- ( 3- Fl.uor o- benzenesul f. = pi | Nzl 544l bYddrle Bambdluads. 2-
20car box {18 ‘&OVHE?W(?S SSUGRE  IPhbERRA dhidlaikd kodaBd Prddrig . b

4( 2- Car boxprédrug ideyivabhassze takerioSaddn pomeeandswes-the fermdx y whichiave

tert-butyl ester -, . . d
4. ( 218ar besy raadifiecWith, SRR, A1 1 20Y SIPURS: S4A8TS O Slappspides i d
tert- which are rapidiy 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-yl)-piperazine-1-carboxylic acid tert-
buty! ester
- 4-(4—Bromo-2—carboxy-benzofuran-5-y|)-piperazine-1 -carboxylic acid tert-butyl
30 ester

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

amide



butyl ester 25 -

4( 4- Br ono- 2- car boxy- benzof uran-5-0)[ 1, 41di azePane- 1- car boxyl i c acid
tert- butyl ester -

4- Br onp- 5-Wa2¢@421kbr o- benzenesul f onyyly 11, 41di azePanThyldT/Epesvzoéasan-
2- carboxylic acid -

4- Chl or 0- 514- ( 2-chl or o- benzenesul f ony1) 41, 4j di azepan- 1- y1] - benzof ur an
-2- 30car

boxylic acid

4- Chl or 0- qﬁoﬁy%&?ﬁ?%yu%?nﬁ ﬁuifowrpr%erazg yl&be?zguglenr |aF1 ofyyll benz
of ur an- Zgmgar boxyl i c aC| d WO 2009/ 12732119PCT/ EP2009/ 002297 -

ﬁ Er Ogg;-gclﬁl( %gwccg:&gér onyl- geennz% Llfrla%%l}jll})plp%rgﬁrr\é ca'rééily/lligrycmkh-boqﬂﬁm ura
{4- Bronpsgd#A- (2- chl or o- benzenesul f ony1) - Pi Per azi n- 1- } 4] - benzof ur an- 2-
y1l}- norpholin-4-yl-methanone 5-

4- Br cmo--5 13H4-B-T tilleorompshiddeazyi)-pinaip3io Ar wlsbengofuren-2,$3gRAE AC an- 2-
car boxyl i CE%CI d (2-net hoxy-ethyl)-am de

4- Br omo- &% (2, 5-di chl oro- benzenesulfonyl) pi Perazi n-1-y11-benzof uran
- 2- car boxg4-(3-Ohiato-benzyl)-piperazin-1-yll-benzofuran-2-carboxylic acid amide

4- Br onp- 544- di chl oro en rbo
lic acid 1@[‘i ?;3 Fhlol(ciﬂeﬂéw Zﬁ%é%ﬁéﬁgg i ({%9)9) 5%8 fgzl%c?]dq?'%lcfe]a *
4- br ono- begzp SLOHbra bé?ﬁéh@é@dfdn@l)qﬁpéiazm 1-yl}-benzofuran-2-carboxylic acid

4- Brono- 5[ 4-( 2, 6-di chl or o- benzost 1) - Pi Perazi n- 1-y1] - benzof uran- 2-carb
oxyl 1& agmifle

o5-[4-(2, 6 P‘B‘?@#n%E@-{ﬁﬁdlﬁf&ﬂaxy%é}%ﬁéwf&widipéhmthyl]-bbamfaman- 2-cal
boxylic 15aci d -

5[ 4- (2, Sedbokylmrasidemids 1) - Pi per azi n- 1-y1] - 4- met hyl - benzof uran- 2-carb
oxyli ¢ ac:]g Benzenesulfonyl-piperazin-1-y r)benz furan-2- carboxyllc acid
544- (3,5 éﬁ'l 51 6° B%‘chzoyﬂ BFBE Rz 1 4- met hyl -'benzof ur an- 2-carb
oxylic - 4-Bromo-5-[4-(3-fluoro-benzoyl)-piperazin-1-yl]- -benzofuran-2-carboxylic acid
15 - 4—Bromo-5~[4—(3-chloro—benzenesuIfonyl)—plperazm-'l—yl] -benzofuran-2-
carboxylic acid
- 4-Bromo-5-[4-(3-ﬂuoro-benzenesulfonyl)-piperazin-1-yl]—benzofuran-2-
carboxylic acid
- 4-Bromo-5-[4-(pyrrolidine-1-carbonyl)-piperazin-1 -yl]-benzofuran-2-carboxylic
20 acid
- 4-Bromo-5-[4-(3-chloro-benzyl)-piperazin-1 -yl]-benzofuran-2-carboxylic acid
- 4-(2-Carboxy-benzofuran-5-ylamino)-piperidine-1 -carboxylic acid tert-butyl ester
- 2-[4-(4-Bromo-2-carboxy-benzofura n-5-yl)-piperazine-1-carbonyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester
25 - 4—(4—ChIoro—2-ethoxycarbonyl-benzofuran—S—yI)-piperazine—1-carboxylic acid tert-
butyl ester
- 4—(2-Carboxy-4—chloro-benzofuran-5-yl)—piperaz‘tne-‘l-carboxylic acid tert-butyl
ester
- 5—(4-Benzyl-piperazin—1—yI)—benzofuran-2-carboxyIic acid
30 - 4-Bromo-5-[4—(3—triﬂuoromethyl-benzyl)—piperazin-1-yI]—benzofuran-2—carboxy[ic
acid
- 5-[4-(S-Methoxy-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2—carboxylic acid



acid 20-

4- Met hy1-514- (3-trifl uoromet hoxy-benzoyl) - pi perazi n-1-y1] - benzof ur an-
2- carboxylic acid -

514- (2- ChIWP@0BERRBYN) - pi Per azi n- 1- y114gt- met hyl - benzof urFSA/EP2Q0BBRY/ | i
c acid

514- ( 3- Chl or o- benzyl) - Pi Per azi n- 1-y1] - 4- et hyl - benzof ur an- 2- car boxyl i
¢ acid R —5-[4-(3- - ifonyl)-piperazin-1-yl]-benzofuran-2-

544- (2, 5- Ij @FHFB? g_[ge(g:zryﬂhogyIl:;:eernggp?ﬁul_oyw_plﬁ nmet hyl 3-/E)enzof ur an- 2- car bo
xylic aciagh@ylic Bt ( 3- Fl uor o- benzyl) - Pi perazin 1 yl]

4- et hyl - benzof uran- 2- car,.boxYli ¢ _aci . 4l .

4- Met hy I- ﬂﬁ?%@gﬁ?ﬁrfﬁwm%ﬂwﬁgﬁ%@fﬂw Bip eerrg%ipn1- !l] )9 fa%chrzagf %Jr an- 2-c

Z” E/gﬁl 'lc,CaSr?_ﬁ)t)?g‘atcid f | uor onet ho benzyl i.pergzjin-1-yl k f 2
- y1l- “(3-trifluoramn XY- y1) - pi. n-1- nzof yr.an- 2-

car béxyl4 c4-ac¢moﬁaiﬂf-@wnbémetﬂ-@?@Dﬁzéﬁ"f&?‘?ég%lﬁ”ﬁaﬂﬁ?U%Qf%’&“%iﬂ%?x?f) 4

nmet hyl gg of uran-2- carboxylic acid -

5[4-(2,5-Dichl oro-benzenesul fonyl) - pi perazln-|-yl]-4-net h|¥| - benzo{,ur a

n-2- carbosd-{Adamataned -catony R PRET2TPATY ERPIODLdIEEoHIraN-2-carboxylic

5[ 4-(3- Chl_gr 0- phenyl net hanesul f onyl) - pi Perazln-1-y1] - 4-net hyl - benzofu

ran-2- c&boxylic acid - o

4- Br onD- 544 Br@metE-p-(8-6hibrasbenzdybrgipdiazini- pefldenzofurgn L-assbeodic Agid- 2- ¢

arboxylic acid 5- . . . i~ ac

4- Chlr o~ SAremoci4flverrbRRs g s - LY Fbeagofran-gPAeaie e an_ 2.

car boxyl i cyz % 0=5-[4-(3-fluoro-benzyl)-piperazin-1-yll-benzofuran-2-carboxylic acid

4- Br ono- 54%?? - ch? or o- Phenyl net hanesul f onglflz er per.azi P 1-.&11- benzof ur

an-2- car b@x:y-lﬂe@zauli-mperazinJ-yl)—4~bromo-benz ufan-2-carboxylic aci

4- Chl or o-541; ( 3%C - [ Hein6urSh-D=carbd/It acid-draidzOf ur

oo 105 f B prINGEL BERARRLZANA o oA

4- Br onp- 5- 4-Brémo-5rJAH d-triflworarogtiiyhbenadaai-pirasisiy bviirkgnzofwan-oxyl i ¢

aci d . )

4- Br bhnoS&PeXY8. 2% or o- Phenoxy) - pi peri di n- 1- y11- benzof ur an- 2- car boxyl

ic acid = 4-Bromo-5- 4-(3-chloro-benzyony)-piperidin-1-yI]-benzofuran-2~carboxyl|c acid

O o i amer bt S HbnzENdd o pRer AR A LyiPb it ahizt-v! kbenz
4- Brono- & [ 4- (@< flyor o- benzenesul f ony1) - pi perazi n-1-y1] - benzof ur an- 2-
arbox it
- 4—Bromo—5-[4-(4-chloro—benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-
20  carboxylic acid
- 4-Bromo-5-[4-(4-fluoro-benzyl)-piperazin-1 -yi]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(2-chloro-benzyl)—piperazin-1-yl]—benzofuran-2-carboxylic acid
- 4-Bromo-5-[4—(4-chIoro—benzyl)-piperazin-1-yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(pyridin-2-yloxy)-piperidin-1 -yl}-benzofuran-2-carboxylic acid
25 - 4-Bromo-5-[4-(3-triﬂuoromethyl-benzyl)Tpiperazin—1-yl]-benzofuran-2-carboxylic
acid amide
- 5-[4—(3-Triﬂuoromethoxy—benzyl)-piperazin-1—yI]-benzofuran-2—carboxylic acid
amide
- 4-Bromo-5-[4-(3-trifluoromethoxy-benzyl)-piperazin-1 -yl]-benzofuran-2-
30 carboxylic acid amide
- 4—Bromo-5-[4-(3-cyano-benzenesulfonyl)-piperazin-1-yl]-benzofuran—Z-

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



carboxylic acid

5[ 4- (2- Fl uor o- benzenesul f onyl) - Pi per azi n- 1-y1] - 4- met hyl - benzof ur an- 2-
carboxylic acid

4- Br onp- 5440 ee0o@273kichl or o- benzenesul f@ny1l) - pi per azi n- 1 PETIEPROARGRYUT an
-2- 20carboxylic acid -

5-[4- (2, 6-Di chl or o- benzenesul f ony1) - pi per azi n- 1-y1] - 4- et hyl - benzof ur
an-2- carboxylic i - in-1-vll- f -2-

4- Chl or 6- % %%%%Sgﬁégémogg—ge B%enrieesr'i’gg UYIP 8 lr%? lra;/zFler: Beyrllag?rhz_olgr? Ink benzof ur an
;12;3 ot 5 M;dyl(igé%id?rﬁﬁe b | 1 ' [ f

- Brono-5-[4- (2, 3-dichl gr o- benzene onyl) - pi Y zof ura
n-2- carbdx§1ameo-Rdid 3 sdic l%@j%ﬂﬁ@ﬁP@P@%ﬂ?@%%’%#@ﬁ% %ﬁbgg’?@zi n 1
yl] 4 ey, zof uran-2- carboxylic acid

4- Chl or 0-03}/4%.- b g 3-di chl or o- benzenesu| fonyl)l- ﬁigaera i n- Jgé" Ebenzof uy an
-2- 30car m@B;de-Sa[é'r(a,S-diﬂuoro-benzyl)-plperazm- -yl]-benzofuran-2-carboxylic ac

4- Chl oro-514- (2, 5-di chl oro-benzenesul fonyl) - pi perazin-1

-yl kbenZBM3Pan- 2- carboxylic acid WD 2009/ 12732121PCT/ EP2009/ 002297
) - 4—Br0mo-5—(4-pyridin—3-y1methyl—piperazin~1-yl)-benzofuran—2-carboxyllc acid

4 Brom 5 ko S-SR SN Dok R A BezotLidhenzatsRs igar o

xylic aci
4- Vet hy 1- 5484 Roig-i4l {auwifasrintetholke benyi) piPerzirat-yil-tibnybRisam2ef ur an- 2-

it
car boxylic aC|d05;
4- Metthy 1eahaxylig-aeid hy1- 1H benzoi ni dazol e- 4- car bony1) - Pi perazin- 1-yl | -
benzof ur ang 2-carboxyld - -niperazin-1-yl}-benzofuran-2-carboxylic acid
514-(2-Fl u%r%(';&@éﬁgﬁgd é?%g)gz?enqu!)d)]l?eﬂfr?net hw - benzof l#r an-22- car bq>(<:yl iC
acid 514-4-Brainbei-p-6, Fdiroehopgbeypyiypinsragin] -Wi-herzoiuran-2-carboxyll
4- et hyl -%&;nzof ur an- 2- carboxYlic acid 10-
5[ 4- (2, 68®F chl or o- benzy1) - Pi per azi n- 1- y1] - 4- met hyl - benzof or.an- 2- car bo
xylic aci d5-[4-(3-A||yl-2-hydroxy-benzyi)-piperazin—‘l-yl]-4-bromo-benzofuran-Z—carboxy ic

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—chloro—benzyl)—piperazin-‘l-yl]-benzofuran-2-carboxylic acid

- 4-ChIoro-5-[4-(3-chloro-benzyl)-piperazin-1-yl]-benzofuran-z-carboxylic acid
20 - 4-Chloro-5-[4-(4—chloro—benzyl)—piperazin-1-yI]-benzofuran-2-carboxylic acid

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

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

- 4—ChIoro-S-[4-(4-ﬂuoro—benzy!)-piperazin-1-yI]-benzofuran-2-carboxylic acid

- 4—Ch|oro-5—[4-(3-triflu0romethyl-benzyl)—piperazin-1-yl]-benzofuran-2-carboxylic
25 acid

- 4-Chloro—5-[4—(3-triﬂuoromethoxy—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
30 - 4—Chloro—5—[4-(2-chl0ro-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-

carboxylic acid

- 4ﬂChloro-5-[4-(3-chloro-benzenesuIfony!)-piperazin—1 -yl]-benzofuran-2-

carboxylic acid



4- Br onp- 544- ( 3, 5-di chl or o- benzy1l) - pi Per azi n- 1-yl kbenzof ur an- 2- car boxy
lic acid

5- (4- (3, 5-¥PeMIPBEB2benzy1) - Pi Per azi n-44l1] - 4- et hy| - benZ&IHEAHID022T bo
xylic acid -

4- Chl or 0-514- (3, 5-di chl or o- benzy1l) - Pi Per azi n- 1- 14] - benzof ur an- 2- car bo
xylic acid R [A(A i i in-1-vil-b furan-2-

5[ 4-(3-A I??b?rﬂ)ﬁd[ﬂog?yg I%rﬁzti/%zgﬁﬁﬁlg;ogﬂ)rﬂl%?r?ﬁn- 4-yr]reteﬂ§(l) -utr)aennzof ur an- 2-
car boxyldagbdasiciadid _ _

8&31,( (2: ’ ‘;C %gﬁ}or}g-@f[}l? 4r-]rzn>éilf?o_x9-lb%%rzgﬁésn '[f%h¥ﬁjp1§érgﬁhm{(l]-ggﬂﬂhHn@@-' 2-carb
4- Br ono- 5S¢ o)(yﬁt%ﬁd)r o-t hi oPhen- 2-yl et hyl ypi perazi n-1-y1] - benzof ur an-
2- carboxylic acid 20- , )

4- Metshy 1~ G0t 4 (Samediay thanzegesuliony-PRSRF P pt-WEPRBRFHYANA- benzof
ur an- 2- %3358 i}éleic?d acid -

4- ( 2- Carboxy-4-cyano- benzof uran- 5- 11) - pi per azi ne-| -carboxylic acid
tert-butyl 4-&;1(&0—5—[4—(3—fluoro-benzoyl)-pip_erazin—1-yl]-benzofuran-2-carboxyllc acid _
4- B 0D 5444 fora W -4 BRI JRr28Y-Serdam iR EBR ARz CabRiRx Y T C
4- Br ono- 5dd- ( 3- et hoxy- benzyl) - Pi Per azi n- 1-yl kbenzof ur an- 2- car boxyl i c
aci d . .

4- Br Yho- 54Chrer--G3-Busrodinnzane o ry D inasAZDr Y PSRRI ur an- 2-
car boxyl j i zyl am de

514- (3, 5&-;@)?1%*'&@- hydr oxy- benzenesul f onyl ypi perazg n- | u¥|r1 4 et hyl -
benzof ur-and-Lhterctoldr(3-evans-termgenesulfonyl)-piperazin-1-yll-benzofuran-2
5-(4-Benzol 1 | 9x01-4-yl met hyl - Pi Per azi n-1-y1) - 4- br ono- benzof ur an- 2
- car box@?rﬁ’gk@cc?é&% . )

4- Br onD- 5- §-Bro@ipes-{H-(rcblom-benzenEsulio merpipkrazin-§-v)-tesgeiran2dn- 2- car bo
xylic_ acid . .

4- Br biro- SAROYYICAY BAMYS o- benzyl ) - pi per azi n- 1- yI kbenzof ur an- 2- car boxy
lic aci d. ¥Br3RRM-LR78AIGIMEHZER2OGRNGNARSSazin-1-yl]-benzofuran-2-
5[4-(2-A Iyl oxy- be.nZﬁ)l) - pi Pelazi n-1-y1] - 4- br ono- benzof ur an- 2- car boxy!
ic acid carborylsmsis £Ihqy=arpide| uor onet hst | - Phenoxy) - pi peri di n- 1

-yl i - benz o \H 8Ri2s5.-1£ed R tdfethGl-Benzoyl)-piperazin-1-yl}-benzofuran-2-

4- Br ono- 51%@(rr H}Orz?llf-g%r onet hy?- ghenoxy))-pp;i} peri di % 1-yl kbenzof ur an- 2-
5car boxytaboaylicdacid . . . .
4- Br gio- 5- { 4466 O74 PRIRRBAIREMS Ky béndoylj-SikRiA-RIAERZoAITaR2KPI per i d

in-1-

carboxylic acid
- 4—Bromo-5—[4-(3-methoxy-benzoyl)-piperazin-1-yl]-benzofuran-2-carboxylic acid
- 4-Bromo-5-[4—(2,5-dichloro—benzoyl)-piperazin-1—yI]-benzofuran—2-carboxylic
acid
25 - 4~Bromo-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yI]—benzofuran-2-carboxylic
acid
- 4-Bromo-5-[4-(2-methy!-1 H-benzoimidazole-4-carbonyl)-piperazin-1-yl]-
benzofuran-2-carboxylic acid
- 4-Bromo-5-[4-(5-triﬂuoromethyl-pyridin-2—yloxy)—piperidin-1-yl]-benzofuran-2—
30 carboxylic acid
- 4-Bromo—5—[1-(3-chloro-benzy[)-piperidin-4—ylamino]—benzofuran-2-carb0xy|ic
acid
- 4-Chloro-5-[4-(3-chloro-benzoyl)-piperazin-1 ~yl}-benzofuran-2-carboxylic acid



y1) - benzof ur an- 2- car boxyfic acid -

4- Br ono- 5- {4-[ (4-chl or o- benzy1) - cycl oPr oPanecar bonyl - am nokpi peri di n-
1-y1)- benzofuran-2-carboxylic acid 10-

5- (413- ( 2,%80DhwhkBeD- Phenyl) - 5-i sopr oPyl - i soxazol e- 4- cadvEPzédepOReT az
in-1-y1}- 4-nmethyl - benzof uran-2-car bo%l ic acid -
4-Brono-5-[4-(2-trifluoromethyl -benzyl)-pi pelazin-1-yl kbenzof uran-2-c
arboxylic acid - ) . . .

5[ 4- ( 3- Al }OIXiprarEri4+2 p-tipilerabenzoy)direraging iyl henzeiuanA-careosmid y | |
c acid 15-. :

544- ( 3- Alalc')gl- 2- met hoxy- benzyl ypi Per azi n- 1-y11- 4- net hyl - benzof ur an- 2-
car boxy! i-c 4aChidro-5-[4-(3-methoxy-benzoyl)-piperazin-1-yl]-benzofuran-2-carboxylic acid
?ZI_Sr gg‘r)bgiéré§IO§534R§I1X&UOZ|'0%ﬂ{y?-)ﬁ%nggﬁ)z-gibg%zﬂﬁﬁ %&1'-5%&0&%&2@“2 of uran

4- Met Byl arddkyi@abidhal en- 1-yl et hyl - pi perazi n-1-y1)-benzof uran-2-carb
oxylic 20 aci

4- Br ono- 5- [440h@Wdﬁd%mﬂ%ﬁwcé%@wwmrﬁ@B’l%@kgﬁ??‘ﬂf\"rﬁ&';'iﬁ’- benzof

uran- 2- " }{)E Lgjgaci d -
4- Br ono- -(2-tri PI uor onet hyl - benzenesul f ony1) - pi per azi n-1-yl kbenzof
uran- 2- carbORipFd-6-[ddRemetbyl-1H-benzoimidazole-4-car onylﬁplperazm-‘l- -

?urB;(r)]mz) ﬁ%ﬁ%ﬁé@&[@ﬁ?&%@éwtﬁ% - benzenesul f ony1l) - pi perazi n-1-y1J- benzo

4- Br qu- 544-[42(16+-Benhdimidazotn s eaesen i epipaiazin- 1y idechipunbanzofuran-2-
-yl kbenzof uran-2- carboxylic acid
{ 4- Br omo-C3ROXYYHC EC chi or o- benzenesul forw ) [ 1, 4] di azepan- 1- y11- benzof

uran- 2- 304 Shigs BhElins-dichloro®ehayppierazin-1-yll-benzofuran-2-carboxylic acid
{4-Brono-5-14- (2, 6-di chi or o- benzeneSl]JI f,Onlyl 171, z} di azFuDan-I 'a¥llakb nzof
uran- 2- y1}4-ghlsseiodidn(315-gimetbexahens )>-Riperazin-1-ylj-benzoturan-2-carboxyhc
200911273 3PCT/ EP2009/ 002297 -

{544- (3, 5-Di chl oro- 2- hydr oxy- benzenesul f onyl? - Pi Perazin- 1-y1] - 4- net hy
| - 15 - 4-Chloro-5-[4-(3-chloro-phenyimethanesulfonyl)-piperazin-1-yll-benz furan-2-

carboxylic acid
- 5-[4—(2—0hloro-benzenesulfonyl)-piperazin-1-yi]-4-methyl-benzofuran-z-
carboxylic acid
- 5-[4-(3~FIuoro-benzenesulfonyl)—piperazin-1—yl]—4-methyl—benzofuran-2-
20 carboxylic acid
- 4-(2-Carboxy-4-methyl-benzofuran-5-yl)-piperazine-1-carboxylic acid tert-buty!
ester
- 4-(2-Carboxy-4-chloro-benzofuran-5-yl)-[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-
carboxylic acid
. 4-Chloro-5-{4-(2-chloro-benzenesulfonyl)-[1,4]diazepan-1 -yi}-benzofuran-2-
30 carboxylic acid
- 4-Ch|oro-5-[4-(5-triﬂuoromethyl-pyridin-2—yloxy)-piperldin-1-yl]-benzofuran—Z-

carboxylic acid
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- 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1 -yl]-benzofuran-2-
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30  yl}-morpholin-4-yl-methanone
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- {4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan-1 -yl]-benzofuran-2-yl}-
morpholin-4-yl-methanone
- 4-Chloro-5-[4-(2,6-dichloro-benzoyl)-piperazin-1-yl]-benzofuran-2-carboxylic
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20 - {4-Ch|oro-5-[4-(2,5-dichtoro~benzenesulfonyl)—[1,4]diazepan-1-yl]-benzofuran-2~
yi}-morpholin-4-yl-methanone
- 5-[4-(2,5-Dichloro-benzenesulfonyl)-[1,4]diazepan-1 -yll-4-methyl-benzofuran-2-
carboxylic acid
- {5-[4-(2,5-Dichtoro-benzenesulfonyl)-{1 ,4ldiazepan-1-yl]-4-methyl-benzofuran-2-
25  yl}-morpholin-4-yl-methanone
- {4-Chloro-5-{4-(2,6-dichloro-benzenesulfonyl)-[1 ,4]diazepan-1-yl]-benzofuran-2-
yi}-morpholin-4-yl-methanone
- 4-Chloro-5-[4-(2-chloro-6-hydroxy-benzyl)-piperazin-1 -yl]-benzofuran-2-
carboxylic acid
30 - 4-Ch!oro—5—[4—(2-chIoro-6—methoxy~benzyl)-piperazin-1-y!]—benzofuran-Z-
carboxylic acid
- 4-Chloro-5-[4-(3-ethoxy-2-hydroxy-benzyl)-piperazin-1-yl}-benzofuran-2-

carboxylic acid



4- Chl or 0-514- (2, 3-di hydro-i ndol-1-y1)-piperidin-1-yll-benzofuran-2-ca
rboxylic acid. 5 According to a second object, the present invention
provi des AYQMWP/EEHuUti cal conpositi omsconprising the cBRPEEHHEOGRI7
formula (1) wherein the conpositions conprise one or nore
pharmaceutically acceptabl e excipients and a therapeutically
effective Nt =Gfs @t St NHivstazial1-yneenssrarin-2-

10i nventi (fﬁgﬁgjrr& Q%Agrcrﬂé‘??@?t F@gﬁrdﬁ%@@gﬁta I'e sal t orwggter form

t her eof carboxylioagidoarti cul ar enbodi ment, the present invention

d tical i o ]
Ddi t 1 onal Lo Lo 2o/ U 4 <ok gk SRR P Bl h)- 401 @
physi ol qgjaﬁm_bgnﬁggmtagbhmoaym @ciiignt sl, auxi! iaries, t adj uxant S,

di | ts, carriers an armaceuti ca actjve age e
15 eompouraii- e ehehing-borme neaent |- Prng R G Cahsk IR

the pres i nvention provides a set (kit) conprising separate
packets consisting of: a) a therapeutically effecti vegam)u t og ope
or nore <Gpb(MeDichionr-tienzy)it[d 4diazeran-hydrtMethyibgnzefyrap-2-carboxylic

t herapeuti.cally effective anmount one ore nore further

phar nace?ﬁ'é;cal |y active agents other than the corrFounds according to
t he i nventsqa.(2,6-Dichianorimmaghy-[h#]dazapanyt-yl-4froethyl-BenzofepniZeYlidd in
conbi nation with one or _nore other drugs in the treatnent,

pr eviht | BRthYsaIREFaAR oW)-BIERARAr at i on of 25 diseases or conditions
for which GosRAWLEY4qD cSdibHBFS behzdyWKIMAldiakeman-t tyd-erizefuran-dad)-have
utility. ptcally the conbination of the drugs is safer or nore

ef f ect i veipetidin-eytmethanong al one, or the combination is safer or nore
effective aulded b Diseprires-yidiginaPBehdoferaprper ti es
of the ihd%'_\l/ﬁﬁgw\é?yw%é.&@lﬂ%ﬁ%zg?i)drugi(as) ny1lay bepadn‘i ni stered, by a
rout e andarboxgit aoidunt comonly used 30 cont enporaneously or

of st et ut o 2 Pt B R Al Gh 8 bepathans < T pe e

ot her dr ygbox@icdi@i nati on product containing such other drug(s) and

t he conpound_ of stru ral formulg l,.1s ef ver ;
combi nat oft GHeroayA - ST 0y b BB B e E 7 00 e
t her api egqign which the conpound of structural formula I and one or
nore ot her drugs are adm ni stered aqn different ov{%irl apcgi ﬂgt&%ﬁ ul es.
It is cont éripi(Atitairazabb-yiRanzatuanOnykonsiaria biraH PN ot Ha CRED ve
ingrggi e% fe'r t he conpound of the present invention or the other

acti i % edient or both may be 5 used effectively in | ower doses

t han when Sa(derénzhudadi-DHJemén-1Adbérfﬂethylrt?ﬁnzpﬂgaﬁﬁagﬁf%é\d‘?i%éﬂ
conpositio of t S in j " . ol BeREGuRareRe
or nore Ot pfg"?’FOQR'F'%'Q?%@cﬁgﬂf’}e&;?%ﬁg%n%egﬁ |tﬁ”§lﬁ0§ g%ﬁgorrpo]tljﬁd of

st ruct ur grHoxyidibéid! . Exanpl es of other active ingredients that may

be administered in 10 nation wiih )
Por mil a1+ 45kiom-BiidM2aanH SHpEhes e kPR y oA F ekt 1-v)
phar Ceﬁ%hﬁé#urmﬁ%‘iﬂyéiy%acidnd ude, but are not linmted to:

y

di pepti dyl peptidase IV (DP-1V) inhibitors; insulin s it izl )
agents i nclﬁi[cﬂia.ésﬂlﬁﬁ@ys@(gim@@t@@ﬁ@ﬁ&ﬁ ”V'Ii’@'%jaﬁzaﬁw EOW?&Q’%&&QZ‘V”“*
troglitazg i i, L.az0 it@azone, MCC-555, rosiglitazone, and
t he Iike)mgtﬁﬁl'lg‘%'ﬁ%ku%gﬁgﬁggﬂ%s%é%S i ncl udi ng PPARa/?/ dual aﬂ[o#i st s,
such as KRB-ROR,4-DichiBAftenatgartamay spigrridis-Grirfrpety-Penzofgelm at e,
fenofi brate and bezafi brate, and bi guani des, such as netform n and
phenf or mq?;fbw GRCH-or insulin mneti cs; sul fonylureas and ot her

i nsulgygn secr et agogues such as tol butam de, glipizide, nmeglitinide and
rel ated materials; a-glucosidase inhibitors, such as acarbose;

gl ucagon recé\ﬁ@%rpfgfﬁ”%ﬁtc&&ﬂﬂ §&&%ch as those disclosed in WD

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

ester



30 absorption, such as ezetim be and beta-sitosterol, acyl

CoA: chol esterol acyltransferase inhibitors, such as, for exanple,
avasi m be, and anti-oxidants, such as probucol; PPAR5 agonists, such
as those AYQ@e84&@2i n W97/ 28149; antdgobesity conpounddCI(FER004802297
fenfluram ne, dextenfluram ne, phenterm ne, WO

2009/ 12732130PCT/ EP2009/ 002297 si butram ne, orlistat, neuropeptide Y1
or Y5 ant agonists t.QL E Ve sa: ' li¢lacig i@ atys ester
adr energi %’&2@3&%?’%8%8{@%@% ﬁémgd%%ﬁ‘dﬁ@?uggzﬁxgr agoni ts,ﬁi n
par t i cul.ar4-(reCarioxgrd-chlorb-benzgfuran-Syhwiparazingti-earpaxdinag teshyy! and
mel ani n-concentrati ng hornmone (MCH) receptor antagonists; Heal bile
acid 5 t94®fsporter inhibitors; agents intended for use in . _

i nfl ammat of i &ﬁafg-[f.qi.@;?ﬁdi@til?foxy}lpiﬂegdiiuebwi}bemm‘umé@Eﬂ@stﬁ agigirin,
non- st er oi da,- anti-in

Cycl SonygenBsama-&-ihpwidereislat ey s e pRaushar Bl 4. 1

| nhi bi t of ) A bINREE RIS ISR it San P BeRaifag- Doattosylic acid
angi oten'sith rent n”systens, such as angiotensin, c n\i rti ng enzyme
Lllpehpotran-2?

i nhi bi t or s4-BiSmarfydetSetnidiuaramethilerysidin-2-yfxxlBinesidin-

inhibitors, sych as captopril, cilazapril, enalapril, fosinopril,
lisi nopr'i“'q",boﬁﬂ'icr‘?fb‘fi |, ramapril, zofenopril, candesartan, cilexetil,
epr osar t ang-(3 IeBGKy-Aehidredentaiuran-aytdaridiazenanent saroaylic alg tert-
val sartan; and inhibitors of cholesteryl ester transfer protein
(CETH) . iyl e¥eUe conbinations include a conpound of structural
formila |, 452.;9:&005‘- B ANbISabiny-apREpRalihe ) piperidirs1 of-mozefuran-2-
thereof, with one oOr nore other active conpounds. Non limting
exanpl escamokyitea@dnbi nat i ons of conpounds of structural formula |
with two or re aciiyg. UBES 0Bl dhsdragini1-pirbBhgafarsne@sarboxylic
sul f onyl Uré’?ﬁ}g"ﬁ\g& t%ﬁ dﬁéﬂg@?ase @ﬁh@tﬁ tors, 9“If?F)’AR agoni sts, PTP-1B
i nhi bi toggid DP-1V inhibitors, and anti- obesity conmpounds. 20 A

furth mhodi ) t h ' LoRd efipgs-21f (]
ranufct or 8 ORI RaT e b 2 Phee |

that one @iy nore conpounds according to the invention and one or nore

conpounds sel ected fromthe grgup consisti 1 kg igHHZEfUREN-2-
sem | i qui-d %&mm-@dﬁéﬂ-tﬁ@am&'&ﬂ?@'&)’”’é‘?'%j VSM&P%‘? @?ﬂé”r}tﬂgﬂz%r fVer s
and phar RS licaklyy active agents other than the conpounds according

to the inventi’on, are converted in a syitabl.e dosa f.or »_The
phar maceut i%Bfom@ﬁﬂés(ﬁtﬁ-@iﬁbioﬁ"bﬁﬂ@ﬂﬁ%g‘é’?@'?'ﬂgmq'g’ I]ht%r/] ngeuran 2

adm nij st ered by %E?é nmeans that achieve their intended purpose. For
exam?loe, °§’(5b I'Stration may be bY oral,, par'(fnt er %I l tozr%l cral 9.
enteral, . rg-[igeedishioiorermenseulfemw))-aipgatiant yI-A28einY-PeRPlP N % ul ar
intraspinal, transtyracheal, transocul ar, subcutaneous,

i nt r aper | SSAPMIC Fihnsdermal , or buccal rout es. Alternati v?l é or
concur r ent | y.crHReFis4SER B tichiorodenzendsplfony)-pipgrazini nal-berreT s Zge
adm ni stered WO 2009/ 12732131PCT/ EP2009/ 002297 wi || be dependent
upon t he eayboxHiedcith, and wei ght of the recipient, kind of concurrent
treatyent, ik ‘5'2'[ ) gworgfbetrﬁgﬁémhyl)-pmmzﬁ&1mell-mmzo@ﬂfaﬂ’r?e
effect” desired. Parenteral admnistration is preferred. O al

admi ni st r gdrboxylicsacibpeci al |y preferred. 5Suitabl e dosage forns e

i ncl ude, but .ar t 14 gitec ARshA8-1-J RIS tBYI-ieZofiran-2ecaabeedic
sem -sol i bls,‘[%&gﬁ]ﬁ%r?'dgﬁ%%@?oe%n%yguppoéiﬁltﬁgr}lpPelg.l, oi ¥1t ments, creans,

| otions, jp@Ral ants, injections, cataplasns, gels, tapes, eye drops,
sol ution, syrups, .aerosols ; LR, neqT i Lfdh-2aardeylic acid
pr oduced acéziﬂ@?—-ﬁﬁ@ﬁbﬁ#ﬁ%@ﬂé'ﬁg% rIPE yg]%{ewaeﬁﬁjﬂ? S#Hélidahnpl e asy
descriped_b glm&my}l@[leéltrﬁkn‘@'rom%myhgyrhﬁn-aeﬂdwé?pinﬁgldéui| whtbeszatwgan-2-
auxilraries, conpression of said mxture into tablets (direct

conpr essi cajboxylit @@dal | y granul ation of part of mixture before

- 4-Bromo—5-[4—(2,6-dichloro-benzenesulfony\)-[1 ,4]diazepan-1-yI]-benzofuran-Z-

carboxylic acid



carrier material liquified by heat (rectal: carrier material normally
a wax; vaginal: 25carrier normally a heated solution of a gelling
agent), casting said m xture into suppository fornms, annealing and

wi t hdr analV@#¥padZBtlori es fromthe forgms. Aerosols: PCT/EP2005/002297

di spersing/ di ssolving active agent/s 1n a propellant, bottling said
m xture into an atom zer. 30 In general, non-chem cal routes for

3

t he product,i,on of eutic NP ES r !

pr epgr at’i éﬁﬁ@&?ﬂs?ﬁgzéﬁ?@ﬁﬂgé‘?‘ﬁé”%%%egggﬁ%ﬁ# l)g@ﬁ]g%?éeﬁgﬁrg@ ni ca?ﬂ}rn%g%
known i |}_hﬁ5r dlint gt mietigaiwiher one or nore conpounds WO ‘
2009/ 12 32132%*.(:_'_/ EP2009/ 00%(&87 ccor di na tq t he inv ”ﬁigP” ilﬁ}h-o a
dosage fori@riddBiaBichiargr2-hyexy-Sepzenesiey sPparazikd YR+ or such
a treat fllzoriSHal LY. mdrBRoit-akh@inatorne or more conpounds accor ding
to the invention 1hto such a dosage form conprises the add&yt(ér?g y?}f

one & ror@-Bomebddd2 tsdichlere-henzenasulienyl-eiggrazihdvdihengo
carriers,. 5.excjp xiliaries and pharmaceutical active

i ngr edi eR‘P?r"glph‘iéphﬁﬁgﬁanPﬂg conmpounds according to the invention.

Sui t abl e- pj4oBRrsnO-B4<REpdichioed-berzermstifanyd)-piperazin tylldangotsamrrilng,
mlling, mxi r]% anyl ating, dissolving, dispersing, honpbgenizing,
casting BRIPRAINGHNE "ﬁ’&et he respective active and non-active

i ngr edi ent .pdkpRIEN-ER4-TBe0S2-hth@aFr eyl Jrig rasthyd-pyrazobs sl riperidips -
are known in 10 the art, for exanple from U Il mann's Encycl opedi a of
| ndud r i Wi-benaefugan-9-camaxvligiaeidon. In this respect, active

| ngr edi ent 3. i6rols.pf-65, BRichigo-htbheBNRAGAIIRSN-A0 At HopoeRAbfiiains2-
i nvention and one Or nore additional conmpounds other than the
conpoundsaroxgicdacid) t o t he i nvention, which show val uabl e

phar maceut | cal pr r i, r ef 3 8.a Mt i O\ .-
gent s of e Eror e 2 EAshB R Aok iR PR A o RONASR 2
are di sc|parinfigigirazin-1-yl)-nikgthanang arly suitable for oral use are

tablets, pills, co tahl.ets, capsul.es, .po 11 Ok Sy I ups,
juicéd or ﬁr%'ﬁmo'é'ﬁ"fgSrﬁ%’%@'?@&%@ﬂﬁ%@?ﬁé%%015?@ grg ﬁ%cgﬁraga?'t abl e
for parephgialidisad ¥-airhethylinting-etiipéreldebl y oi | - based or aqueous
solutions, furthernore suspensi.ons,

emu) si on i mpl ant and .
ol L abl 0= 2(5-Hb(z Sepeiar-beEArRbGRENb - ME TR heh BB A Férahgin-
novel co W&ﬁaﬂ@éfe al so be Iyophilised and the resultant
| yophi | i sates used, for exanple, for the ﬁ‘r:_{epar_ati on of inj e&ti on
pr epar at  0AsChiBe54-<Dardichioresbenrenesuléanyhdy  Aidiazeran-1vlbgnzefyran-2-
conprjise a sisfanta, such as lubricants, preservatives, stabilisers
and/ &P weRHiRY"48%Hts, enmulsifiers, salts for nodifying the osnotic
pressure. Buat@s-bichiiratensendidipeyl)-[f.#Nazependnyl-drmel prhangpfurgn<f
further active ingredients, for exanple one or nore vitan ns.
Sui t abl e c8RA%Y/ICAF are organic or inorganic substances, which are
sui t abl e _f grcRBIEEA4-(£ Bodickisrvpbrzeteslifonyen etitiierepared -y deneafuran-2-
adm ni stration and do not react with the novel conpounds, for exanple
wat er, vegeawlieadfl s, benzyl al cohols, 30 al kyl ene glycols,
pol yethyl ene -Bi ( i -atyimethyllaigeraxidrayipel
suchsgs Iac%tegg[lg@?u@}nggcﬁn{gﬁkp{%ﬁaﬁ@?ﬁi@?é@ér s,star cyﬂqf(ﬁr;gl ze s?ggch,
wheat st anethyl-bérzefisanretarbpeylistasidt arch), cel | ul ose preparations
and/ or cal ¢ phosphat es r.: le A I i i
cal ci um hy%@g@négh@%ﬁg%e@&ﬂgﬁ%%% yIL\%nqgtln(}l' BERZRARERDAEHLSylic acid
2009/ 127 34i@dPCT/ EP2009/ 002297

t te,talc, | at i , 1 t.h, net hyl I =l
et byl col G G0 DR AR pbireARatr |y 3BT Gy AR P
and/ o Vaggdine. If desired, disintegrating agents may be added such

as the above-nentioned 5 starches and-als ar boxynet hyl - st ar.ch,
o oses || kB TR pbRBOTpEnaI-Honeiacagan. 1ar el aenzo e s

methyl-piperazin-1-yl}-methanone



conpound doses. Sui tabl e carrier substances are organic or

i norgani ¢ substances which are suitable for enteral (e.g. oral) or
parenteral adm nistration or topical application and do not react

wi th the wooedsierapounds, for exanpl egwater, veget abl e PEIT{ER2009/8032%7|
30 al cohols, polyethylene glycols, gelatin, carbohydrates such as
| act ose or starch, magnesium stearate, talc and petroleumjelly. In

particul ar,_tabl yrGoated t i 423 ammd] fsRensi ons,
drops of §®BH§“§%?T(%§'®?@O@§§LW R %@?glﬁggm nlllsb?f%?i on,
sol uti oRayhdXiyRd gci@bl y oi ly or aqueous sol utions, furthernore WO

2009/ 12732134PCT/ EP2009/ 002297 s nsi on ' fy_l S,
are used ﬂ&htﬁﬁﬂ’éﬂf‘é?é‘d‘gﬁ‘iﬁoﬁ'f‘gf’gig ﬁmerﬁlﬁw m%‘%&@ a R'(E‘Zr %%Bné@%
powder s af£ used for topical application. The novel conpounds can
al so bed yophilized and the |yophilizates obtained can be used, for
exanple, for the production of injection preparations. 5The
prepar ati ons, i ndj.cat an terd:liwze n afhvepnd@i Mrovides a
exci pients 2\?8ﬂrda\@?l E(gri%'ca% s,n%pré@g?%aﬁé\iegféiepgbm i zers End/ or
wet t i ng phapRRseutkallcsipositisn coabrisingtheattnenaundg afferraeladtliwherein the

pressure, buffer substances, color \ J LaQFi i

ar omat | ZOMPOSHRF GOMPIISE; ORf af ke %ﬁ%@a%&ﬁ;ﬁé%ééﬁtﬁﬁ e%%npgn%su?rgdhgr
active C‘tﬁgﬂ%@!énf#éauyeefﬂecﬁo@%rﬁfbursm:rf@méaa_mmof tH@Crdrepoyris: ofelbe aresent
preparations,

whi ¢ch can be used orally ing¢lude sh-fi apsul es made
of gél atinmtioasowalnhaérga%%#tl?,a"%é‘é‘Ff‘éﬁa%ﬁéﬁ|°é§5??gg%’"b{he§j%‘fq’ati ne and a
plasticizer \such, &8, @l Bhffodimeht, ¥ Bidseht inlBAtidisRnidds & phatmarsutios
contain the active conpounds in the formof granules, r\ﬁul ch r’rg%linﬁe
m xed widdmpasiticer, Sudherhcengaining ok or Figia @dgitonahceraPeyngs. feected P g,
| ubricants such as _tal r i S angcipfdtits, Ondxliries,
stabil i thps_grplﬁp S8PPSL'3§'E)(£UP§§,9H§§%IH gtéﬁ/vegg%r%%'ﬂ?\ds@arpe pr ef er abl
di ssol veghjayarsispinshes, cavrists wakl gharmasedtically lrHIVEsaGeIHS plign thangihe
liquid paraffin. In %gidi g)ﬁ%v statbi |izers may be added. The
|i quiSd f@IROYNEISAHCORIDY BYehosi ti ons of the present invention
may be incorporated for admnistration orally include aqueous
solutions, suitably 20 flavoured syrups, agueous.or oil .suspensj
and 11 avour do empricols RMBROKBPN dng| PiesEllt AT, 364%’%"29;%%0{%?{, Wiy
sesane O%,‘%mgﬁﬁﬁ@gﬁf’a%é P8 kS @BHéistHd of: s wel | as elixirs and simlar

Ital ve

phar nace cl'es. Suitable dispersing or suspending agents for
aqueous sus pans tierspeutisally effeglivenampentaf @ngrupere gﬁﬂg@tg@g@cggrdﬁng 0
tragacanfhh,. acaci a Ggl gi nate, dextran, sodi um carboxynet hyl cel | ul ose,
met h44 cefNSUNERUIONANE| yvi nyl - pyrrol i done or gel ati ne. Sui t abl e
f or mul at i onspy grthewipentiesllyl eftsbtiveiamount iope ¢recnotrefues hamsataicals

of the active conpoynds, i h water-sol uh EGfRiBR! €

wat er - soﬁﬁtﬂﬁeea%ed]qggﬂ?%zh%ﬂ m?%p%%détécgﬂgsd%qqr? tj’;géli-‘tl oﬁﬁ' suspensi ons
of the active.RRIFRAHEES shacRpalrfophulatlemayIbe isgdeot cambinatipemithoms aty
be adm nistered. Suitable lipophilic 30 splvents or.vehic

oS, |

ot ey bl e ather davn on e S, PraveRiin rEpLSSigT oF B wé%ﬁé‘i?f

f | ! id ' t d obthd0 0
or Eigggg,a%ﬁa&é Iy coﬂhﬁﬁbﬁ f8f erﬁéErg;:%@g?y%p@,trp@mw foyrhelad @l e

(the s are so einP 00) . i
2009/ 127 AARSRAVELEIRD OBYpiGdy die combingdigs @i she ﬁrwqﬁéﬁf%ﬁmgi%g Yeay
contai n substgnces., which | : ] [ 1iS& SRANWb oK, it

i ncl udi n§?a'1=8 %@HBI%?“%@&%%&?%@@%% %%ﬁc%ﬁﬁ?oi@ 'Sorbitol,

and/ or  dewt &xdiectePbagsibh the tueitvegpopsition ofidlye ididdedirdgn Such other

stabilizers. 5For admnistration as an ,n i y bl

possi bl eW(ﬁk@@bP&y@gW'W% bY\e? 58%"’16\/5%4’ ﬂér%‘gi%ﬁéwsmﬁeﬁlwﬁéw used
di ssghvedonfenilt3RRESIAN b sdquerRay kithia gampoandbpeldiare fqgesilarl. Woerw
(for "exanple or chlorofl uorocarbons). The active |In§’r.t§dc|} en& ke
advant ageocshpowskdf Biuetural fameyla i is dgef SORfeMPPTRRPRYP L XLE YeChbf

other drugs, a combination product containing such other drug(s) and the
compound of structural formula | is preferred. However, combination therapy also



30 e.g. sodiumor potassiumsalts; alkaline earth nmetal salts, e.g.
cal ciumor magnesiumsalts; and salts forned with suitable organic
bases, e.g. quaternary ammoni um salts. WO

2009/ 1273 aRETI7BA2009/ 002297 Tae present invent POM/EPPOP/ORLY
within its scope prodrugs of the conpounds of the present invention
above. In general, such prodrugs will be functional derivatives of
the conpounds of t e ent, inventi rtd Bl e
in vivo NGHeLs ﬁ“@’?%‘aﬁ? 'Cé‘o%ocfﬂ?ap%lﬁ%t ?}cku(&mrgrﬁmﬁq%ﬁad' %Hd BRDF dre

resen I nven
500”V9”to'tl‘i’éla|drﬂ QC%%IF efintinktdrbé o8l edatfemnt aoveramyag asthedulgs. 1t s

sui tabl e prodrug derivatives are descri exa
Pr odr ug§0ntﬁ!‘npi fedpthag gaben Used siByFIpd lnﬁg%s W'Ifh@t %ﬁéﬂgmgﬁ% e
pr epar at |, ﬂ@)u(h@no eeﬁ'FEL‘Qﬁ‘tE%ﬂvé‘ﬁhdmgi AR&AEP at:i'\leh IngRedisntdorviestar map by

nedi ci n€. use erein e term"effective anmount” 10 armdunt of a
dr ugsor ysledreffextivelydal Iowgemoseﬁdhawwhene?@@ is upd @aneo Acsardingly. the

medi cal res onse. of a t| Y, I 159
sought, RharmaReytiGal &0 g%ﬁgsea@%fﬁpss%ﬁ 5?‘% r?ltli?{:nl Qﬁméu{rh? %éérﬂr}lé)trg% t he
term tftﬁfeaaeuﬁm@abtrwreédmet ingeediemtanid’ addiion tanp compeundof @tructsal
conpared to a correspondi ng subject who has not received such anount,
resul ts fPANHlAPRr oved treatment, healing, prevention, 15 or
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More particularly, in another aspect of the invention, the invention
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car bgl?cap %cgﬁﬁ S’ﬁ leRferY ]Yefsg or Chafity!th’ mé@‘ri%[sslﬁc%cmg al Kithber of

30ra | ng trom 4 “car bon at ons. used herein,
the ter npoqhmmyaeuds eindr mixtarea oft palyrgaitic epigh nvith suph aﬂ%tﬁaeis as shellac,

hyd b h t
oo antuhAahioh SoufnbS R el arRgédong sufias acdifcaluiose
al kenyl Eﬁma%ﬁtb NG hOstata 6T amkmamempmetmgme@mramrtmdz

to 8 carbon atons. Exanples of al ke i.ncl ude

propenyl DYﬁséWép@"nWQm?’tﬁ W t&%laéﬁ%p ﬁwtep?ab[ets % dr%é %ﬁ!atmeqs for

the Lermey %H@Yt %or A ﬂﬁ‘ca%Bnabr PRadier o direesctbnze Gombinationsachiantve
r

car bon- car I pl e bond and whi ch may be straight or branched 5
havi ng 2cooy®uodrdesas.at ons in the chain. Branched neans that one or

more | ower agk%lﬁelr@%ﬂgr 346 aﬁéeﬁ?é;}ﬂ ::ull(ﬁ%.I B?’ﬁnd? amE QRIbtaRces aftice aes

to a linear ynyl groups include ethynyl
propynyl sunablutfane'mteral{élgt gra}) or ;&renﬂetaiymmmlgtn@non or tpgl,q:ﬁg,agnhcahon and
heptynyl, octy erein, the &N b 1
strai ght dé’r"‘?)trr&ﬁ%‘é(@ﬁ @%QP‘é tcofﬁpwgﬁb@g%g?ﬁ'p@al n hg(\a/?é%? r%(;% *Y 8
car bgp ﬁfa%ahols? %lf&tﬁg‘néﬁé %ﬂﬂ/o’d‘llé(ydeﬁtg] g:ammdeates tslaehlammctoabkqﬂ staech,
groups having from1 to about 4 carbon
i ncl ude meagRAsuE stearple. alc and p@tm%@ é’ M@WE tgblgtsgcg%ga Jablgts
capsules, syrups, suspensions, drops or suppositories are used for enteral
administration, solutions, preferably oily or aqueous solutions, furthermore



As used herein, the term "al kyl enoxy” neans an al kyl ene-0- group,
wherein the al kyl ene group is as herein defined. As used herein,
the terns "hal ogen atom' or "hal ogen" refers to fluorine, chlorine,
brom ne orwoeaonezsdat om preferably brgm ne, fluorine argTEPR@OLIRRS7
atom 20 As used herein, the term "hal ogenoal kyl" refers to an al kyl
group substituted by one or nore hal ogen atons, wherein said alkyl

d hal
O b abeg B PGl e Ry ePL S 800 o, A 2By B0 P

SUChH PECETHEY it groups
of for myiafketdntreamExaricaedeart bad deafcky ltopgmmupppllaahbudér he novel

trifl thyl (CF3). 25As d h al k
rre'fer§°[§p”r§wé1qénarga|§e@em§§&qd‘%&f e SRR (A for
wher ei n %ﬂﬂqﬂ'?' *E)Wft)(e dlfﬁletlé’ﬁ‘gf n@e}&gﬁrbr@ﬁé}gﬁoﬁe as defl ned above. As

used her he ter car boc car bocyclic" or "carbocy C|%/
refersto a sTHspreparations rrm:saje@tdanubwterwam@dwn%yépn@"bpxclp ents

bicyclic h dr arbon.rin e Wéﬁ{f r

sat ur at egH ﬁgé ‘iﬂfﬁ%'ea'%sgio%’&%%%%n %ﬂaﬁgk to Qﬂaﬂga%gﬂlélﬂers
atons. Asaey fr 'Hie)ttlﬁ@iﬂ‘h@ @éh@ﬁl}tqiressgelpEmffeTes)u;istam:eenamiomr@, flavourings
non-aromatic, and includes the pa and, ar n

herein. andor W'E@W?t2%@3&&3@@%/%556@79%%535?%§H8 0?"FR %e@'ﬁh %SEF {}?ed
endocycl L& gﬁmeaéa% SHmércatdmagc! i ¢ group may be Si ngI e, doubl e,
triple, or art of fused aromati ¢ noi

the t@rm cy@tfwlwmsewtaaé pfqpaaawtwat%oc%} b yiped aratf'gv 'e%lvﬁ? BHQVH““
- b | t
KD ggesfgﬁgs'gﬁc % d% é?séelétyég Eb%eﬂ ?éd?é@ﬁaﬁsdlé’s %d@adftgmetm

oalky1 refers to a cycloalky
radi cal qulhaid’ue‘ngsdohoas @Iyoerdl mn aqbﬂalr Joe pusnit cansaias, pany contain the

cycl oal kyl . gro n
Sranpl es BBy R Mgfe ST B RS Wibrindl 5B ied uf et Sjcrs
cycl obut Yetodey Hikha8tsch a:s'etammaaflandﬁ@rdhbhmlﬂsllsucbﬁﬂ tadrc oy magnesium

i nenyl and adamant anyl . used her e
p anéga slearalgl %@dl-@tloé‘laﬂbpséﬁ@'?% iSn I ﬁ@ SBE’PK)}W& ?Pg&p?’%)@%ééﬂ eraéen
descri bedoterap ér%sal%e é}eéﬁp@ndéaentsartéme tigaideakissth akkgtty ofteaorslicuid
cycl oal kyr ﬁ(ﬂ roup wherein the cycl oal kyl and al kyl groups are

as herei Ipaoté&mlntwmtlomstabé@efﬁemv@e qddedt erm "aryl " refers to a
substituted gﬁgy&%ﬁﬁ] b} r?%é\ r{ﬁjﬂﬁfeo novelCborRpEtidrisCon ¥ Exﬁéléhﬂmventlon

aromatic rin avl n rng carbon at ons.
i ncl ude phegnpe iacspoeied iy adrﬁmtwtmcbraﬂsym%dm@ueq»@ %Ri\étlons suitably

bstituted bstj t ut ed
W Thidh 1 HevaweR s apheo s of BT RfpdHiibrs” B Mo G0 KRR Wi bl

for examplig subh% Softehessd o, sdsantie ail, aconat dicor pefg"lut oilf aswiglles €lixirs

| oal kyl mpl es. of d 0
e, andindar pharBseUlie EINGah, S BREERE RN TRl et for
g?gﬁ'pnl st?ﬁ@ hﬁé @usﬁé%éleﬁy !néfﬁéélssmai’c}’énd)ﬂammugumisesumm thteagac;ahth

erel n descri bed. Exenpl ary. aryl ox s inc
phenyl oxyacgcia,p algigates edeéani nsodiyg t@rwvmﬁég&égﬂ% tH)c/jIceI uldse,
het yclic refer 25 to a substituted or
unsu%étl twg&’yéi)yggﬁﬁﬁ@c%%qgﬁrjﬁ in which the ring portion includes at
| east one hetsarteateoﬁmrmutauoas f@r, patenteralsidministration instudesarpenysisefutions
het er oat ons be op tion It
opt i onal 16f tQGb%‘t‘W?Lﬁ EPIH o'ﬁ ‘t??nf?ﬁ'%ler fdrﬂl:g‘stfgﬁg?ée@gcyc é@aﬁ}aﬁlgﬁe salls
i ntended 4ipy 'aﬂ@hHQesd'IGﬁcﬁfsoalhybd&iﬁdnhehemems;misoaf mye aptivapsomaoudsueed
herein, the term"heteroaryl" refers to an aro o] t
5to 10 ranfqoié%ﬁftﬁo@iIYatW'OPnSm%'%ﬁe”‘@y br ge%@r §§H§@P ] oﬁgﬂg
r epl &%{ %& lof AehicRIEinkRIde RtGLAR, %icékaﬁ’iple,osesanh\é oil,oor symthetic fatty
Exanp es 0 ?eroary gr oups

acid esters, for example, ethyl oleate or triglycerides or polyethylene glycol-400

(the compounds are soluble in PEG-400).



i ncl ude pyrrolyl, furanyl, thienyl, pyrazol im '
_ ( , : : yl, imdazolyl, thiazolyl
i sothiazolyl, WO 2009/12732146PCT/ EP2009/ 002297 i soxaz)cl)l yl ey
](c)xazol yl I ‘332; hi ol %/I I oxadi azolyl, triazolyl, oxatriazolyl 1

urazanyl woeewpazierlyl , pyridyl, pyrazgsyl, pyrimndinyl pC PROYND
triazinyl, indolyl, isoindolyl, i ndazggjlnlyl bgnzof ur axyI’P, P -
ngggnzp;uranyl burlnyl U|nazoI|nyI U|nonI I soqui nol yl,

i m daz en aREm ,{m\gg

benzoxazol y%cyqoeﬁ’é'ﬁi?égﬁazgﬁﬁéﬂs Org% r\fﬁ?ﬁ‘%{]bﬂstan&é% t o the

C|nno pht hal azi nyl ,
napht hy rigtioaity , oartﬁlequus;mr&mmyhnclumng u(ﬂ@'d axantile, EREUALTGaTPERYERELRY!

syst oms Selllgsec rosch, BvPr SekTng Peit T ) Sy A o] bttin

ring. £5s0f such fused ring systens include, for
phthalamaH phthallc anhydride, indoline, isoin exanpl e,

tet r shydr oi Sumpedmanisiretion: AF GRdRhalatief BPEYal IS RYSY R (e spiqyg in which
' sochro negcfb\‘%t u ?dlgﬁ{ o 'élth%l“‘?ilés%'i\i@d B?tsQJ%Féﬁ{@édJaﬂm kaYpropatiant gas or

non-aro nobnocyc I - or

\clz\gnt ﬁ' nlmpallém @és caixbos efoormganmi@f‘é@amryCBIOffé?/ oo r%’bﬁ% %Srréc“‘{en
Ich one or '(t g5 a@yﬁ@fﬂ%ﬁﬁ%‘w&r gtﬁé’{é ih %ll:ltb‘?nie'd%n%YH fiichs/z3k%ne or

het er o e‘P@F?@r‘ﬁ for éxanp | 15

or sul f umordatiRioh@dphysigogicaibs ao&eptabigssodﬁerltshmay h@rpg%rfpr%g%g& 5
to 6 ring atons. The heterocycl oal be lg[.. d
The W t r@@éﬁobrmbaﬂaﬁﬂ%rs l?r?%éo?a'? r‘P@yﬁg'Enﬁ g@{/ecqog&a{ gl éob%d{bﬂ !

optional Jy oxidized to the corresponding N-OXI de S oxi de )
- r
S, S- di oxl de% npl ary monocyclic heterocycl

pi peri dyl, pﬁosmblemhﬁymacwtt?@l REgRAAtionsp W tpe “?ﬁf? %C@@hﬁagﬁjﬁJﬁ
pyrazol i di ,ﬁP;Bat BRIl LikfEn doRLREQK i 'adbambmaahoa 6 en@lornyibre of fhe

di oxanyl uranYI tetrahydrothi o-P
tet rahydé@ﬁ\m eompanws with ammﬂwmaﬁéqﬂ@blﬁ SHPRH%IPMP“‘%% are, for

"aral kyl" refers
group’  ERXFPIS n@iuraf r@?ttcgﬁléggg]‘l@%ﬂdd é'@ﬁ:riyg\r'%(%ﬂ%%sf pnmaetagméu it

ggglzﬁlkleny @?ﬁ;ﬁ&%bﬁﬁﬁj’:@wQétwrl]medegflbowmssayeﬂgmch copgigtrafiareempination o
okl eaghvs comboudnih 2 base Kansiie kase el fpa . Bf RRamote
\(/:\ﬁr (r: ﬁsg?ﬂg@ﬂqﬁglg&%ﬁd&”goygm?ee%l C(%lao drﬁ{?effgggbg:tmfbomnd the |ikes
the term"di ﬁbkyalsan’n moedirive; th%aﬁ@paundﬁueij '(%AEI@Z"FRL?H]VQWAS” wﬁ@ﬁs”ﬁﬁﬁé "
20 form of pharmaceutically acceptable salts. Other salts may, however, be useful in
the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts of
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, €.g. quaternary

ammonium salts.



30Al ki and Al k2 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 mammal, preferably a human, or a human
child, whivet200/128%1 icted with, or hag the WO PCT/EP2009/002297
2009/ 12732147PCT/ EP2009/ 002297 potential to be afflicted with one or
nore di seases and conditions described herein. As used herein, a
"therapeutically e tl o

of the pr esaite PrSeHcisrBrlRHRbs Wiliiscdhe T oI (R, oIy o
of 5 panbi présent dinsentiter .atBiveh ki gendeals suchl pasdrugst wilr dendgnctional

limted to, those pathol ogical ,an eur ol ogi.cal  di.sordar.s,. assocl.ak:
Wi th t hedaryaiyamOfadi v p%‘f’“‘i'%e‘%r g‘&%dir8?§“‘dé'i"ce?\l“§§u ith, %'% &h@é@?n
the trealfRBHILE B SFANLhRN BENREqSIRR iddhiduundnef thedymesent dmvention.

enhancing the activity thereof by contacting the rece&}or.&lth aq
conpdundCoivertiongk pEaseduras, &1t then seleglien andqdriepagation Phauitaklg, prodrug
" phar maceut ] | & 0DEAGS B FRERRIBIS. HBBahd@adid,
conposi tﬁ?%'wgfﬁgéigyegraggogb?gaé roé%sn%l ifgh arg, within the scope o
sound negisediker | 188§ent, suitable for contact with the tissues of
human bei ngs_and ani mal s. w

o : . HL L1 SSUes _
al lergic resp¥hddargacetes t%'%ﬁé[%‘ﬁﬁ%i‘?%’?/ebé Bl ad rmé(ﬂéélﬂgr\}\}st h

icati Ons’ conmrensur at e a
r easonabh§mBRN&Hd tvetdriary ahbdicink5Ad ustd enertier, ithe uteed Teffectiee amount”
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direct edg%@gﬂ?é%ﬁagtﬁs%é?@*]été!m?@ﬁm%@?lrﬁm% triat o bbing sught Yodmstance,
ove.

descri be used ‘herein, 20 "pharmaceutically acc,eg‘ agﬁe ,

sal ts" ibgladesesmhes asf clideipbuidsthermerse tHectarm “hsTaRRYIGRTI &TEGUYE
from the_combj.nat j f %"H‘P'P ' Ny E&pkbSshHondind SUbjd@seno
addi ti ona@&P{‘L.m%%ﬁ?%aﬁ%& | ort1 sa t’???\oc%%gdiqﬁorganiip aci.r%s SlJJch as
hydr ochl Baé et Faodiveldr suchcamounth yeluliis daliroproyad tigatment ihealing, pagvention,

hosphori c acid, .as |, as_or@anic i LC. o

Br oploni €7 am'P?#'PE,O% dis5AFe, g%rldFE'f/tfc}i éi;i‘e %ﬁ%ﬁ ? aﬁ@?ﬁgélééegm ﬁen'ird(t:? of
par a- tpba%&%ﬁkd drindiCa dmeRs ; bn%rcdisarugarbﬂledéun|&d$cd_,imﬂlrdb(;érwithh”lektls scope
i norgani ¢ and organi ¢ aci ds. Base additjon ,salts_.ing -
deri 8ed amtnnt%@?fséﬁ\ret tp Rrhanggc RoHRal, ‘B%Caﬁé“%ﬁ?’f?i ;asaﬁgﬁgﬁ?aef'ly%e
earth el danuLAESt ofidoP MRS, thaldihgsuraenadcatding ol théinaiiion iss
well as sa (t)s derived from basic or%anl c anines such ast%?hatllﬁpagd

ar omat i c knownds, thel skifest pgisenag’ GaR bengasityxgetermixgdnky ¢ fae
Such gasgs usefthl I preparing the salts of this invention thus

i ncl dde ShRBAM enéfg‘r oxi de, potassium carbonate, sodi um bi carbopate,
cal ci um hydmasi debstamtdsy lamaprting doethey | iavention &réeygenesallyaAdranistered

cyel Ohexéln%{{)iggtejélyettg 6‘88,'“%%&% a}gr pgré?iohjs.k%sually, 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.



In addition to pharnmaceutically-acceptable salts, other salts are
included in the invention. They may serve as internediates in the
purification of the 5conpounds, in the preparation of other salts, or
in the i dewepdwgmstion and characterizgtion of the conp@GRER20H9/002297

i nt er nedi at es. The pharnmaceutically acceptable salts of
conmpounds of the present invention can also exist as various

sol vates, sugh as .wW e I H,ﬂgg, jorRishgld. oprrat .,
et hyl acet a?@‘%ﬁ%twte?%i W)rgeﬁ@@q&y rE{aJC sl(%lpvééﬂt es (':gndglsso 1eg®be
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crystallization, inhergnt in_the solye e i :
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i ncl ude 15 i e | Qifdazy &N ehs ofeeificdsompeunds
nor nal | ymb’#tgg%“lf]ecg %glﬁg’cgﬁﬁzgﬁ@%d%@zwéconvenlyentI be used aspsudch
but i ndi ginglegledeparthe ager bodarweight, genarad stale 0§3)'Iﬁq¥l€s thesgexythe kind of
conventignal techniqgues if so e c | REs Wik aF
enant i ongied %Sh‘f'ﬁ gacl;“agg 'PHE‘?’ é’gt%ﬁ d’ﬁ%’%@ﬂl\’ rbod; ﬂﬁg&%@ggﬁgtﬁ, Es%ntl i on.
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optically active fornms. Specifjc stereoi somar ;
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resol ution.of racem Bl eath@RYEr S€- phase, and chiral
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used for that purpose.. Usef ul ol M Reli-aRAdnY 86 ONES 1t8&ting.
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?t er eoc hq?'b&ta“%/ aoltuﬁrgacﬁfi ?eCcetDw nggbiﬁéﬂl w';tls aNeubject kompogad an@rying
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with the present, invention ar aghltsC Gsbrods ftyth
scal e, i rROMCRAYGSHPI qu@%n(ﬁgg%ﬁ]ﬂghuﬁ%ugégﬁ% EE?%@SP%mgélﬁml t irk_i I ogr ar?1
or comerghalfacfe st hiraédisankat for the tréatment) prsgenli. O¢ 2aedigraltRgoTong

conpounds of the present |nvention cont ai i
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embodiments, antagonists.



10 reaction may al so vary w dely, depending on many factors, notably
the reaction tenperature and the nature of the reagents. However,
provided that the reaction is effected under the preferred conditions
outlined abow@y1zsperiod of from3 hoyys to 20 hours WPICIT/ErSMaNi2ge7
suffice. The conpound thus prepared nay be recovered fromthe
reaction m xture by 15 conventi onal rreans For exanple, the conpounds

may be recmﬁaqrce(l:j%b §§I:ﬁs t ||eocf(t],:c me e%@hf’ﬁf\% Etlﬁleraré 8es SRR for

m xture or |ng 0 Sorvent: fromthe
react i onydBtieHt, epreﬂ@h‘fd;rﬂglrihhﬁtlcires:lrdamdm'atlomaﬁemné @rl mmzei symptoms of

extraction with a water- i mm sci pl e .or solvn and %}n gaqgf

the sol véipeasesces diserdss mediated@r dp dﬁ?ﬂr’}? Eam?ﬁ%' J&GEP °5al ' ©

desi red, ct?‘ﬁ?lféi'ﬁéaréﬁhﬂgférﬁ‘lb% QYSdb?édtQHSqéé@ ihel@wvuh 2fbevienbmosst ofwch
S 4 i

as recry tion Bmem pit on or the varijous chronatography
t echrfi quca:smpmwtdatb‘lfyrmwrad renphareasgrigaly aseepaBlssatheed hi n | ayer

chr oAt 09" ARl proforred asped!the ASERSIALRIEARRIcsaRCfods 1BOTRAMKh

formula (1) 8 fohi's nother object of the present
i nvent i ofrevention, Aﬁlﬁlbttdnn@- amaliofatiost ofaspe ctr, momnspuptiMe fof tdiseases or

conpr | 51 HGORRES 1 e FHGH8 of TERp oL NETEROFETAT L |  fusbr(fprinemia,
2009/ 127%&@%5&5’&9@]@@3&83%allﬂ@ﬁ@stropmmle(étéénsﬁlbmsai rchialesterol

as dkﬁl ng@llsicmef disRase Q@%tro'@ﬁat"@'|‘§S€ﬁ‘58r°raﬁ°"éﬂﬁ'% rB’PSfQJX‘EEfrﬂ'S SXE}P&E)QS
' Am ne_prof é'tg&? @ elé%etéﬁeqnmﬁenr&@siéﬁdé rRE@vaIt Shfkbilly WhésHtopsthy,

known 5 int protect an am no rouP agai nst undesi rabl e
reacti onll\chnrldlgea;aﬁtst hatmaroﬁtblamlﬂn ecAngAE tipiiaa "’?é?"é‘ctﬁjl%ﬂ?"? enBReVe.

The use of, ani ne. prgtec 0 Hb%tétfdn fo®orders,
pr ot ect i RHEGPITEE: 53%'? ésqlq@n &g gﬁqov?t gk:att?gn\syﬂgugl ng a synthetic
IOrOcedurPaﬁﬁﬁbdﬁ%ﬂﬁséa@ammte.&hen'ge@maweare known, for exanpl e,
T.H Geene and P.GM Wits, Protective Goups in Organic Synt hesi s,

2nd 19 edition, John Wley & Sons, New York (1991). Preferred ami ne

prot ecting OrOURSHRF achiét ofi R Hﬂﬂeﬁﬂofﬁ ottey linventiet yrbrovmlbb‘oa ometiogl of
trichl oroacetyl, o-nitrophenyl acetyl nit rophfeél‘géﬁacet

trifl uor cadusing theaiisk @fad@wwma %ﬁ%ﬁhﬁ%ﬁ%‘ﬁﬂeﬁ f»yqf9¥p consisting of
oni troci ﬁg@ﬁ?@;}?cerﬁ%{% gﬂgé‘&se fNnEB! s QY %@éténc@@b&ﬁﬁpﬁm disorders,

benzoyl acyl oxy |nclud|ng met hox arbo
9 f I uor edyslipidemiay byperbpidemia, ngﬂrlgwc@ﬁd@n'@ohbﬂ%fﬁgﬁi %'a'ﬁwow HDL

-tripet iyl et onyl X o I afc ki
£ buEh! olie BHI L Beser e SR AT TR queldt, bﬁéns%‘ﬁ‘é‘* =
benzyl oxygackantd, (&BWminat nicbesitenzyéwrdegersoalve disease retinopathy,
2, 4-di chl or obenzYl oxYcar nd the like
depr ot ecmieahropguwsﬂﬁmpﬁﬁw &’étﬁﬁ G %%P'i“?am’%nnernesg)c ?%érfsgg %bmlttlo
the desi red fdHestWRérel ifsGi fdshdantd is a comwbnentpna:rrmhmahamheatmt in
represents a group VR4 as defl ned above, the co

d. of f
can be olmesiimicsusy trealsianigsald coepmnghaorgprising 'nPF ng 19 ﬂﬁlptfgt
{ 16 drnafBanihas Bnefeeatie do
sw t&%l e%é}é'sp%hnot g%ﬁﬁrﬁan a%al?@ﬁ?%ﬁﬁgﬁ ne ea?t h l;ln::t al hydroxi de
such as lrefite thwszmaemaemgmw@mw 002297

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,



According to a first enbodi ment, the conpound of fornula (I1) may be
prepared according to a method conprising the reaction of a conpound
of formula (I11) with a compound of formula (1V): 55a R6a (Iv) 5
wher ei n 5woYpoa73d Q 53, X, J, R5,3p53, 56, 563, 57 PCIEF2003562297
‘55a, x, y and U are as defined in formula (I1), and Hal is an hal ogen
atom Generally, an aromatic substitution of the Hal group of
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gﬁ%gg, %ﬁ{i#ngﬁ@u%&%wgéj né‘fpg rﬁ,.’gJ %%ms?’s? dﬁ@?%&%bg?)\ﬁﬁm@ 569 delected

from the group consisting of HMG-CoA reductase inhibitors, sequestrants,

nicotinyl alcohol, nicotinic acid and salts thereof, inhibitors of cholesterol

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, fisinopril, 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. : Dipeptidyl 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
formuila | 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
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are 20 aBYBﬂS@SﬂT?blmH)B@EFT]rﬁ@éA WO 2009/ 12732155PCT/ EP2009/ 002297

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

98/41519; 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
99/64002: 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



R3 = Br or R3=Cl Schene 1 WO 2009/ 12732157PCT/ EP2 [
hal ogen, Cl1-C6 al kyl, C1-C6 hal ogenoal kyl, C2-C6 al k22§{ OO%?Z:GRB >
al kynyl, C C6 alkoxy or ON; and Uis H or an am ne pro:tecting
group. SPrvebestah??21 t he conpound of fcplrrml a (I1) is of PComreio0(22%a)
(11a) wherein R1, 1:13, and U are as defined in fornmula (I1). In a '
preferred aspect, the conmpounds of fornmula (11) are of formula (11b):

10 (11b) wherein U ' ' '
as def i 1eechYE PEIHRT Y @ Sompay e et in Byl Brodic) Bl Grifne-*
i nvent i qR, NirddydigsOimipiepar ent in the course of the fol | ow ng

descriptions of exenplary enbodi ments. These exanples are given for
illustration of the invention and are not intended to be limting

e <5 20 AR T 0D el ks
2-y1)s nometheldi nefd-tyéatingt hanoaadion Gelected from  the group consisting of
hypercholesterolemia, atherosclerosis, low HDL fevels, high LDL levels,
hyperlipidemia, hypertriglyceridemia and dyslipidemia, in a mammalian patient in
need of such treatment as defined above, wherein the HMG-CoA reductase

inhibitor is a statin.

10

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 fevels, 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 formuta | 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.



2- Met hoxy- 6- net hyl benzal dehyde 5 Pot assi um per oxy di sul phate
(89.319, 0.33mol) and copper (11) sul phate pentahydrate (27.22 g,
0.11 nol) was added to a solution of 2,3-dinethylanisole (15 g, 0.11
nol ) in aocedewwpizidtie water m xture (7 m, 1:1). The PEIEPR@®H002297
m xture 10 was stirred for 15 mn at flux until no starting
material remained as judged by TLC (Thin Layer Chromatography). On
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concent rate ‘essure
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solution of boron tribrom de (12.62 m, 0.087 nol) in dichloronethane
(50 mM) was added to a stirred sol utlon

f . . .
3- Bridno- 6- nelphangther ,@pﬁgt b dhs ain¥epiane tggoln@egtiorb pé%vfd%@) n?q{hod for
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was stirre er was added cauti ous]
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sodi um 15 rbo te sol u (

(200 m )rec%qgasgra 't8f| aye%tbﬁ'qI él’l gﬁb 0\?8%&% u%ﬂgmgtiéaq!?gn&ﬂ%m
concent r gbgshptitvmhibiveduced pressure to give the crude product as
orange brown solid. Columm chromat ography using 3/97 ethyl acetate/
hexafte yi el ded 3-Brono-6-hyd roxy-2-nethyl-benza Id ehyd e (13.82 g,
73.69% . 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 I, 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, PPARo/y
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



201H NMR (300MHz, CDC13), 5 2.60 (3H, s), 6.76 (1H, d), 7.62(1H, d),
10.4(11-1, s), 12.1(1H, s). Me 25 To a sol ution of

3- Br ono- 6- hydr oxy- 2- net hyl - benzal dehYde (6.8 g, 0.032 nol)) in
anhydr ous WNR0PB73M ) was added potags um carbonate (13CI/EP2000/009%7
nol) and cooled to OC. Bronp ethyl acetate (7.1 m, 0.063 nol) was
added slowy. The reaction m xture was stirred for one hour at OC.
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i ntained at fl 20 16 . Th ' j
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filtered. The filtrate was then washed with water (2 x 15 m), brine

solution (50 m). The organic |ayer was dried over sqdium sulfate and
concknt r at edThgsgeand éﬁh@é@bﬁ%s{?ﬁ‘&’r?% Kt 28YfRRT 6’33&?? MBS of

brown soj} | r . / :atih batat! ihexpatent
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met hyl - bédiszlosumrean- 5. 11) - Pi Per azi ne- 1- carboxylic acid tert-butyl ester
(1.4 g, 34.1% 1H NMR (300 MHz, CDCI3), 6 1.5 (3H, t),
1.5 (9H, s), 2.5(3H, s), 2.8(4H, t), 3.5 (4H, t), 4.4 (2H qt),

7. 18( 1H, pgFINITIGRS(1H, d), 7.56 (1H s). WO
2009/ 12732161PCT/ EP2009/ 002297

4- Methy1- 5- pi perazi n- 1-yl - benzof ur an- 2- car.boxylic .acid .
trifl uor oacel e follgpwingsterns r‘?W‘?ﬁ?ﬂ%c‘é’[r\t%'nﬁ%?"ﬁ%("g%tﬁ ?gﬁvrv{apsél %%@l(ialg&%b
a stirred sohi,kef hefeid-théterm “alkyl” refers to a aliphatic hydrocarbon group which
Et hoxycar bony1- 4- net hyl - benzof ur an- 5- 1é- pFFF)er azi ne-1-carboxyl || Cc tﬁlcll d
t ert - but giayelr straight, prgrapchrmBhayng ﬁ) i@ %}em%a'mh(afo"# Yhathyl,
room t enper e v Ract.i i %t U T Dhischr@Uhé tyl,
UG, T TS 6Pt sopen

Sol vent cen pressure, resi aue was

tritpsat edtiipropg, eddmyethppaetyl, Za-dﬂ'r)etl_n)dbmtybl 28udimetidmyyl. fexyl, octyl,
L0P1 et A e biIRARLY PP A EOARE brogbs. B Bk a3l ooy
‘;’ %'o?u(q 3'5'3«)1tan§y|§rp§m§§hbzoﬁm gréup®, bkl the)sande #feting Jas alkyl defiredcabove.
' " Lower aikyl groups, which are preferred, are alkyl groups as defined above which
contain 1 to 4 carbons. A designation such as “Cy-Cy4 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,-Cs alkenyl" refers to an alkenyl radical containing
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api per aZNnf V!PLWT]V -’ltp HW hﬁ%‘ﬁ%‘f QPté{H carboxylic acid ci To a
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A hBrdth CieOtePmbendehe I%étﬁfsail fra bradndneidhyilal
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}/\gtgg) deno %%aégooacr;@u)hawng dioen (11 9er18 C\ﬁ&%d’é@ﬂsl iThei Brefeel Slvipne
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shour s FRUPS G Db g fer A LR hAling o 10 Bhopt ur¢dbon Bors,
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e LT S 10 A AN ol 8 e gonpgs v
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As used herein, the term “alkylenoxy” means an alkylene-O- group, wherein
the alkylene group is as herein defined.
As used herein, the terms “halogen atom” or “halogen” refers to fluorine,
chlorine, bromine or iodine atom, preferably bromine, fluorine and chlorine atom.

20 As used herein, the term “halogencalkyl” refers to an alkyl group substituted
by one or more halogen atoms, wherein said alkyl group and halogen atoms are
as defined above. Halogenoalkyl groups include notably perhalogenoalkyl groups,
such as perfluoralkyl groups of formula CqFzns-. Examples of halogenalkyl groups
include triflucromethyl (CFa).

25 As used herein, the term “halogenoalkoxy” refers to an alkyl group
substituted by one or more 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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g As used herein, the terms “heterocycle”, “heterocyclic” or “heterocyclyl® refer

75 1o 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 “heteroary!l” 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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heterocycloalkyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
20 imidazolidinyl, pyrazolidinyl, thiomorpholinyl, thiazolidinyt, 1,3-dioxolanyl, 1,4-
dioxany!, 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 “alky!’, "aryl", "heteroaryl”, 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 “dialkylaminoalkyi" means a (Alk YAlkz)N-alkyl- wherein

30 Alks 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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4- (4- Br ono- 2- et hoxycar bonyl - benzof uran-5-y1) - pi I ne- [
acid tert-butyl ester 454 2 y1)- piperazine-1-carboxylie

4- ( 4- Br omw@Q2mantioxyy - benzof ur an- 5- yl ) 45 [

4Pi Perazi ne- 1- carieespriog/oeedrd
tert-butyl ester 426 3 4-(2-Carboxy-benzofuran-5-11)-pi pegzi ne- 1-
carboxylic acid tert-butyl ester 347 4 5-[4-(3-Methoxy-benzenesul fo

g{i) ( ZI er aﬁ? &e#z%%t@f}?& %%%rﬁéﬂ Sgrrggrreba?&\ébbés i cBAdifenS Hescrited
Ze?gogamfgr borYI ic acid am de 416 6
tert-butyl ye,gg @ggéf@?glﬂzmc re?anpeut%aﬂy RS 84S 18180 Aot SF a
compound of the present invention effective to prevent or treat the symptoms of
5 particular disorder. Such disorders include, but are not limited to, those
pathological and neurological disorders associated with the aberrant activity of the
receptors described herein, wherein the treatment or prevention comprises
inhibiting, inducing, or enhancing the activity thereof by contacting the receptor
with a compound of the present invention.

10 As used herein, the term “pharmaceutically acceptable” refers to those
compounds, materials, compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for contact with the tissues of human
beings and animals without excessive toxicity, irritation, allergic response, or other
problem complications commensurate with a reasonable benefit/risk ratio.

15 All other terms used in the description of the present invention have their

meanings as is well known in the art.

In another aspect, the present invention is directed to pharmaceutically
acceptable salts of the compounds described above. As used herein,
20 ‘“pharmaceutically acceptable salts” includes salts 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
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Zegfgwkgg[oinfeir AN C_ %Seﬁg@'&fﬁiﬁéi1?ethylenediamine, cyclohexylamine,
B B e o e o o
73" 4 Br orro. 81 PACTOAHP RS THERUIGAN.TCEBERA RS per sas Hre el A°7
benzof urtﬁ@‘i?ﬁ/&ﬁ‘ﬁcm?xﬁ‘hé? Fh%'yd 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
sterecisomeric 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
sterecisomers 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, recrystaliization, 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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The compounds of resent invention may prep

methods well known to those skilled in the art, including, but not limited to those
described below, or through modifications of these methods by applying standard
techniques known to those skilled in the art of organic synthesis. All processes
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
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
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
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
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
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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aromatic, aliphatic or cycloaliphatic hydrocarbons, such as hexane, cyclohexane,
5  benzene, toluene and xylene; amides, such as dimethyiformamide; 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 outiined 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 distiling 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 (1) 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

(n:
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(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 formuta (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,
TH. 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, acetyl, 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-ethoxycarbonyl, 2-trimethylsilylethxoycarbonyl, vinyloxycarbonyl, allyloxy-
carbonyl, tbutyloxycarbonyl (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 formuia (1) can be obtained by reacting a compound of formula (I} 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
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(1) with a compound of formuta (IV):

R5a Réa
M 2 Re
Y q _u
N
R! \ I X Ré&a
a y RS
R7
R3 R?a

(1) (IV)
s 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 (I1), and Hal is an halogen atom.

Generally, an aromatic substitution of the Hal group of compound of formula
(I by a compound of formula (V) 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 () may be prepared
according to a method comprising the reaction of a compound of formuta (V}):

0
AIkO/“\/ ° | Mg
OHC Z ™
R3
(V)

15 wherein M, Q, R®, Hal are as defined in formula (Ill), and Alk is a C4-Cs alkyl

group.

Generally, the cyclisation of the compound of formula (lfl) is carried out in the
presence of a suitable base such as a metal alkoxide, such as sodium
methanolate.

20
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HO I NE}Q

A
OHC Hal

R3
(Vi)

wherein M, Q, R®, and Hal are as defined in formula (V).

Generally, the compound of formula (V) is prepared by reacting a compound
of formula ()II) with a compound Hal-CH,-CO2Alk wherein Hal is an halogen atom
and Alk is a C4-Cg 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 (VI1):

R5a Réa
R6
5
HoO~ M, ~Y
Q X N
RBga
- J
OHG x”~ Y R
7

R3 R R7a

(VII)
wherein M, Q, R3, X, J, R%, R®, R®, R®™, R’, R™, R® R® x,yand U are as defined

15 informula (Il).
Generally, the compound of formula (It} is prepared by reacting a compound

of formula (V1I) with a compound Hal-CH,-CO,Alk wherein Hal is an halogen atom
and Alk is a C4-Cg alkyl group in the presence of a suitable base such as an

alkaline metal carbonate, such as potassium carbonate.

20



43 benzofuran-2-carboxYlic acid am de 420 44

1-yl]-benzof uran-2-carboxylic acid am de 499 499

4- Bronp- 5-[ 4- ( 3- cyano- benzenesul f onyl) - pi perazin- 45

1-yl kbenzotocawa2sear boxyl ic acid 491, 4- Bronmp- 5- (4- t ercTiEPROObOGRIYA
nmoyl - pi perazin-1-yl)- 46 benzofuran- 42 carboxylic acid 425 47 483
483 1-yli-benzofuran-2-car boxyl ic acid amde 4-B

rono- 544-( 3, 5 di chl oro-b
( ! en%o% oﬁ‘lippo%rn% of If"orml.}fa lf\/ll) is prepared according to

in a particular aspec
a method comprising reacting a compound of formula (ViIl) with a compound of

formula (1X):
RS5a Réa
M R®
>~ RS
HO ~a N/U
X
/ Ré8a
OHC Hal HN
y R
RT
R3 . R?a
(Vi) (1X)

5 wherein M, Q, R®, Hal, R5, R®, R®, R®, R7, R™ R® R™, U, x and y are as defined

in formuia (VII).

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

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

Further, the process of the invention may also comprise the additional step of
isolating the compound of formula (1). 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.



48 benzof uran-2-carboxYlic acid am de 498 4-Brono-5-[4-(3,5-d

| fl uoro-berayl kpi perazin-1-y1F 49 benzof uran-2-carboxYlic acid am de
451 4- Brono- 5- (4- pyri di n- 3-yl net hyl - Pi perazi n-1-y1l)- 50

benzof ur arw@-2e@npseyl i c acid 417 4- no- 5- (4-pyrid  PCT/EP2009/002297

i n-4-yl met hyl - pi perazi n-1-yl)- 51 benzofuran-2-carboxylic acid 417
52 4-Brono-514-(3-trifluoronethoxy-benzyl)- pi perazin-

1-yl1] - benzof uran- 2-car boxylic acid,500 53

HO om NaH, DMF j\/o NaOMe, MeoH & /°
+ Br/\r EIO —_— N
OHC Br ) EO Br
R3 OHG Br R3
. R3
R3= Me R3=Me
R3=H R3=Me R3=H

R3=H
HN % °
k/NBoc MEOH@\N/\
— I\/NBoc

Pd(OAc),, BINAP R3
R3=Me Q 0
N-Chlorosuccinimide \
or N-Bromosuccinimide MeQ
H,S0,, THF R3 oc
R3 = Br or R3=CI
Scheme 1
5
HO o
o o0
HO , H,N"H
L AN 1Bu,P cat HCD\N/ﬁ : . m
OHC B NBac PA{OAc), © K/NB 00 HN N
r C [sle]
E0" "ok L_NBoc

TollTHF 1/1 o
K,CO; , MeONa
Tol/NMP, 110°C

0
K,COs
Bretogt |*2130"1c:
Q. P Br, CH,Cl. . O )—(OD\
\ \
E© N Et0 N
Br L_nNBoc L_NBoc
LIOHH,0 LIOHH,0
THF/ H,0 / E1OH THF/ H,0 / EtOH
Y N
HO N/\| HO N
Br k/NBoc |\/NBoc
Scheme 2

10 Scheme 3



4- Br onp- 5- 14- ( 3- phenoxy- benzyl ) - pi pelazi n-1-y1] -

benzof uran- 2- carboxylic acid 508 54

4- Bronp- 5-[ 4- (3, 5-di net hoxy- benzyl) - pi perazi n-1-

yf | - benzofwoasmoazmsar boxylic acid 476 PCT/EP2009/002297
5-[4-(3-Ally1-2-hydroxy-benzyl) - pi perazi n-1-y1l]-4-

br ono- benzof ur an- 2-carboxylic acid 472 56
5-(4-Benzenesu|fony|-piperazin-l-yl)-4-bronn- benzof uran- 2- car boxyl i c
acid 466 5 -5-(4-tert-butyl carbanosiltiperidin-1-yl)-
benzof ur gi3sx2- ¥yhic acid 424 58

4- Chl or 0- 5- [ 4- (RschlLorecbenzyl) - pi perazi n- 1-yl k

benzof ur an- 2- cb& foxyd,j ¢ acid 406 59

4- Chl oro-514- ( chl oro- benzyl) - Pi perazi n-1-y1] -

benzof ur afy 2T oxyl i ¢ 2,@\&d 4 ' Om
4- Chl or orBa4- c Ot 0- BeNzy| yvpiop P y1] - LOH  Hg N

NR-TF R3 N._R4 R1 k/NTR“
T 0
(0]
Qo o
So 3 o I
R4"7"Cl LIOH N
R‘ISW "o R1 N/ﬁN R4
Rs LN R s
& oo
R4” " Br 0 0 LIOH o o
_— N — A
R150 N HC N’\l
R3 NN R4 Rt L_N._R4
Scheme 4
R1ORENH 0 o)
R ° Py-BOP
N\ N\
HO N/ﬁ\j DMF Rg—Nh10 N’”‘w
AN rRe LMo,
5
Scheme 5
According to another object, the invention is directed to compounds of
formula (11):
R5a Réa
R‘—<\ ‘ \gy(
Z
A RS
R?
R3
10 (1)

wherein R*. Y, A, M, Q, X, J, R®, R® R% R%, R7, R R® R®, x, and y are as

defined in formula (i) ;



benzof uran- 2- carboxylic acid 406 61

4-Chl oro-5-[4-(2-fl uoro-benzyl)-Pi perazin-1-yl k

benzof uran- 2- carboxylic acid 390 62

4- Chl or o- 3NQ29130¢13%br o- benzy1l) - pi per agi n- 1-y1] - PCT/EP2009/002297
benzof uran- 2- carboxylic acid 390 63

4- Chl or 0- 544- (4-f | uor o- benzyl ypi perazi n-1-y11-

benzofur ar bo

4ol or ACGE IR T PR AP AP Blbas o S5 Go plkepyl: CCo alymyt Cr
yft - benzof skaxy 8r CAIrlemdyl i ¢ acid 440 65

4- Chl oro-514-(3-trifluorqnet hoxy-ben4l) - Pi perazi n-

1-yl 1 -beh’z'éf"hPEaﬂ'i‘?”E%‘?B SFINg APUR- 456 66 14

5-[4- (3- Car boxy-benzyl) - p| perazi nAchl oro- 416

benzof uran- 2- carboxylic acid

5 Preferably, the compound of formula (!} is of formula (Na):
0
Rt
N\
N/\‘
R3 N\U
(lia)

wherein R', R®, and U are as defined in formula (I1).

In a preferred aspect, the compounds of formula (l1) are of formula (1Ib):

0 o

R15O. N/\l
LA
R3 \U

(I1b)

wherein U and R® are as defined in formula (lla) and R is as defined in formula

.

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



67 4-Chl oro-5-(4-pyridin-3-yl nethyl -pi perazin-1-yl)-

benzof uran- 2-carboxylic acid 373 68

4- Chl oro-514- (2-chl or o- benzenesul fonst|) - pi peraziln-

1- 01- benzd¥Q28RA2138¢wr boxyl i ¢ acid 45669 PCT/EP2009/602297
4- Chl or 0-5-[ 4- (3-chl or o- benzenesul f onyl ) - Pi perazln-

1-yl kbenzof ur an- 2- carboxylic acid 456 70 456 456

i >c/:lh} o?ﬁf‘ig&;ﬁﬁ_niﬁ ﬁ%@%ﬁﬁb acllagqq)\a&?i)perazined-yl]-4-methyl-benzofuran-

pi per azi Egrhi BHdr gnﬁm_ypﬁ@t&mé)oxyl ic acid 452 72

4-Chl oro - met hoxy- benzenesulfonyl)
pi per azi n-1- yll benzof ur an- & car® acid 452
N
(_N N/\I Cl
O—J> Me L\/N

Cl

2-Methoxy-6-methylbenzaldehyde

0

OHC

Potassium peroxy disulphate (89.31g, 0.33mol) and copper (I1) 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 mi, 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 225mi). The
organic layer was washed with water (2 x 100mi) 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-8-methylbenzaldehyde (7.32g, 44 .2%).
' NMR (300 MHz, CDCl3), 5 2.60 (3H, s), 3.90 (3H, s), 6.80(2H, 1), 7.40(1H, 1),
10.65(1H, s).

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

0

OHC Br

2-Methoxy-8-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

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



73 4-Chl oro-544- (3-fl uoro-benzoyl)-Pi Perazin-1-y11-

benzof uran- 2-carboxylic acid 404 74

4- Chl or o-544- (3, 5-di chl oro-benzoyl) - pi perazi n-1-y1] -

benzof ur arw@z2manboxyl i ¢ acid 455 75 PCT/EP2009/002297
4- Chl or 0-5-[4- (3-fl uoro-benzenesul fonyl) - pi perazln-

1-y1] - benzof uran-2-carboxylic acid 440 76

411 S,:|h i O[)gﬂgqg][\gﬁs(aﬁta% %@?fﬂ@& qe Qr%%ﬁiogaﬁ%t%)sﬁutﬁﬁ{ ézx B0 ml), water (50 ml) and
4- Br ono- b5rn[94sc§lat|§ﬂﬁ|(Qoonwwemrﬁ@ﬂaﬂér- wapedrisd ‘over sodium sulfate and
1-yl]-benzof uran-2-carboxylic acid am de 500 78

4- Br ono- M&e@@tﬁﬂu@ﬂgebe‘ﬁﬂéﬁ%‘% uPfesee) e Plvea Ariiromo-6-methoxy-2-methyl-
1-y1J-b | cid ethoxy-am de 527 79 4-B

r ono- 54%%\9{5@9 P?ggrorrg%g? 5;%?1{20 ?'21 |P>elraz I n-

1- yl I5- brzMR @002Vt GOGH)i 62aﬁﬁé sg 360 (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 mo!) 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 mi). 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 vyielded 3-Bromo-6-hydroxy-2-methyl-benzaldehyde
(13.82 g, 73.6%).

20  'H NMR (300MHz, CDCly), 5 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

o) 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



4- Brono-514- (3-trifluoromet hoxy-benzoyl) -
pi perazi n-1-yl kbenzof uran- 2-carboxylic acid 514 81 4-B
rono- 514- ( 3- net hoxy- benzost 1) - Pi perazi n-1 -yl k benzof uran-2-carboxylic

acid 460 820400BnAZIYL 5- [ 4- (2 5-d ichl benzovl ¢
benzof ur an- 2- carboxylic acid 499 83 6 y1)-pi per REWRREIPLLT

4- Br onp- 514- (3, 5-di chl or o- benzoyl) - Pi per azi n- 1- A-

benzof ur an- 2- car box
4- Br ono- &gt I?Q%@’f gﬁﬁﬁl@h;ﬁ&nm}gag tleon4[n|xture was then heated to 100°C

car bonyl JnPhigitaried-for 2ljorenaférsonting tc aodrostyin oml
4-Bromo-5-[4-(5-trifluoroneth g ginperatoied iotg4ates (250 mi)

I
pi per i di waaa}dﬂﬁﬁeambmﬁ Bt WP SHTBA dOR P M Biieks The solid separated was
4- Br ono- ( R
yl amino " (—ier%% O\?ﬁ%ﬂ@\gﬁ@?&ﬁ%ﬁ@b?cﬂzgpd @riBd4mder vacuum, 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, CDCls), & 1.4 (3H, 1), 2.60 (3H, s), 4.4 (2H, qt), 7.30(1H,

d), 7.44 (2H, m).

10 4-(2—ethoxycarbony|-4-methyl-benzofuran-5-yl)-piperazine-1 -carboxylic acid

Q 0
S <\I 1
EtO N/\I
Me ‘\/NBoc

Toluene (30 ml) was stirred under argon atmosphere for 30 minutes at room

tert-butyl ester

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 mixiure 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 fittered. 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 fo get crude product as dark brown solid.
Column chromatography using 5/95 ethyl acetate/hexane vyielded 4-(2-
25 ethoxycarbonyl-4-methyl-benzofuran-5-yl)-piperazine-1ubarboxylic acid tert-butyl
ester (1.4 g, 34.1%)
'H NMR (300 MHz, CDClg), 8 1.5 (3H, t), 1.5 (9H, s), 2.5(3H, s}, 2.8(4H, 1),
3.5 (4H, 1), 4.4 (2H, gt), 7.18 (1H, d), 7.38 (1H, d), 7.56 (1H, s).



465 87 4-Chl oro-5-[4-(3-chl oro-benzo ' [
( y1l)-Pi perazin-1- -
benzof uran- 2-carboxYlic acid 420 88 4-)Chl or8-514-(2 )5/13

I chl or o- benzoyl) - Pi Perazi n-1-yl]- benzofu ' '
ran- 2- carboxylic acid 455 89
4-C hl o r o¥@2904%732 et hoxy- benzoyl e y
r -1- - PCT
benzof ur an- 2- car boxylic acid 416y9) Bperazi n-1-yil e

4-Chl oro-5-[4-(3-trifluoronethyl -benzoyl) - pi perazin-

L] R syt i o e

pi per azitgfilroybhcin adidisalt- 2- car boxyl i c aC| d 470 92
4- Chl or 0- 514- (2- met hy1- 1H benzoi m dg. ol e-4- °

carbonyl) - pi perazin-1-yl11- beng carboxylic acid 440 93
r azin-1-
y1] - 4- chl or o- benzof ur an- 2- c59b0xy| i ¢ [aci ﬁ]\/l

5-[4- (1H Benzoi m dazol e- 5- carbonwl ) pipe
Me NH TFA

5 Trifluoroacetic acid (3 mil) was added to a stirred solution of 4-(2-
Ethoxycarbonyl-4-methyl-benzofuran-s—yl)-piperazine-1-carboxyhc acid tert-butyl
ester (1.4 g, 0.003 mol) in dichtoromethane (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-yl-benzofuran- -2-carboxylic acid ethyl ester trifluoroacetic acid salt
(1.25 g, 86.2 %).

H NMR (300 MHz, CDCl3), & 1.4 (3H, t), 2.4 (3H, 5), 2.9 (4H, 1), 3.4(4H, t),
4.4 (2H, qt) 7.20(1H, d), 7.3-7.4 (2H, m}).

15  5-[4~(2, 6-Dichloro benzyl)-piperazine-1-y|]-4—methyl-benzofuran—z-carboxylic

O O:[;
EtO \ N
Me

cl
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



426 94 4-Chl oro-514- (2, 5-di chl oro- benzyl ypi perazi n-1- -

benzof uran- 2- carboxylic acid 441 95 yiypiperazin-i-vi]

4- Chl oro-5-[4- (3, 5-di net hoxY-benzyl) - pi perazi n- 1-

yl ] benzof owapsi2aziarboxyli ¢ acid 432 9f, PCT/EP2009/002297
4- Chl or 0- 5- [ 4- (3- chl or o- phenyl et hanesul f ony1) -

pi perazi n-1-yl | - benzof uran- 2- carboxylic acid 470 97

5-[4-(2-Chl b I - Di HN= 1 - 4-

et hy | - DRSTORIBRRENES B R e At g et s S gy e 013
Zigul fggy%c)/zpl ES; gél n- zl1 yl{ h4I lr)nat hyl - benzof ur an- 2- calbOxylic acid

- - X -
1- car boxyl i ¢ %NWt@ggMﬁgﬁ @glgnz‘gi@"i@(éa&h P}pfé%wg) 2.9 (4H, s),
4- (2- Car Bexsr <51 BYSHDEHZREYLANMD; YH)(2H, m), 7.6 (1H, 5).
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 benzyl)-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-methyi-benzofuran-2-carboxylic acid (70 mg, 94%).
H NMR: (300MHz, DMSO-d8) 3 3.2 (4H, s), 3.62 (4H, S), 4.72 (2H, s), 7.28
(1H, D), 7.7 (5H, m), 10.0 (1H, bs).

20 {5-[4-(2, 6-dichloro benzyl) piperazine-1-yl]-4-methyl-benzofuran-2—yl}-
morpholin-4-yl-methanone
o}

sheqeee

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



51,(2] gi azepgne- 1E)car boxylic acid tert-butyl ester 396 101
- (4- Brono- 2- car boxy- benzof uran-5-y1)- [1,4]d iazepane-1- [
acid tert-butyl ester 440 102 - ! P carboxylie
4- Br ono- 5-wd2¢o8azibor o- benzenesul f on - PCT/EP20
! 09/002297
[1,4]d|azepan-1-ylkbenzofuran-2-carboxy|ic acid 515 103
4- Chl or 0-514- (2 chl or o- benzenesul forw ) -

L & o Ao PR IRl Yo RRAR P TRE i fedéion mixture was

2' grerj'rrg'%uehtﬁédi BN watdr: ZFreasbli yWeparaded drvamirltetw After drying under

hi
4-yl am n(qcugghzthg lﬁfﬁq&g @?e Zegﬁ%“;%?%%%é%ﬁ%ééghd The crude product was

( 4-Bro ( r n Shll o
pi per arle%nLﬁ %d ?y o?ﬁ?gnggﬁg ?ng?a%écla 12 CA:foliLljmn w;tﬂarrr]'ngﬁlle gphase e
4- Br ¢no- tﬁfl@@lro{azemagtdomb\gatgé;{ég dAp@tﬁp]t:)lleF{,B@éqngkp flow rate of 8 ml}mln to

yield {5-[4-(2,6-dichlorobenzyl)piperazine-1-yll-4- methyl-benzofuran-2-yl}-morpholin-
4-yl-methanone (35 mg, 43%).
H NMR (300MHz, DMSO-d6), 5 3.4(7H, s), 3.7 (5H, ), 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-z-

K/Nf:E\H"
o] OH

5-(4-tert-butoxycarbo nylpiperazin-1 -yl)-2-hydroxybenzaldehyde
o]

7<OJJ\N/\
(L ~o
L,

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

carboxylic acid

15

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



1-yl | -benzof uran-2-carboxylic acid (2-nmethoxy- -am
4TBron07514-(2,5-dichloroybenzeneSUFfOrmﬂy yo ethyl)-amde 558 108
pi per azi n- 1- A- benzof ur an- 2- carboxylic acid 535 09

4- Br ono- 54¥e e@eba2dechl or o- benzyl) - pi Rgrazin-1 y} PCT/EP2009/002297
benzof uran- 2- carboxylic acid 485 485 110

5-[4- (1H Benzoi m dazol e- 5- car bony1) - Pi Per azi n- 1-

1L o GRS 50 GRS Y, B8l lad ), By sted for 10 min The
ng‘é g;;g&%@cfﬁiﬁ?ﬂ?ﬁs@?ﬁié%rﬁ1ﬂi|e5addbo(.12, hdsiec andl ovashed twice with
434 113 Oublledrwgter (438 L. The pISAPRATO RS IR APy 15| e By Bditim
sulphate (2.5 kg), stirred for 30 min. and filtered. The resulting dark-orange organic
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 (SiOz, 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-'l—yl)—benzofuran-2-carboxy|ic acid ethyl

ester

K/Nm_«o

K,CO3 (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-yl)-benzofuran-z-carboxylic

acid ethyl ester
Q

><0JLN’\ Br
(n 0
@fw
o] 0—\
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



benzof ur an- 2- car boxylic acid 114

5[ 4- (3, 5-Di chl or o- benzoy1) - pi per azi n- 1-y1] - 4- et hyl -

benzof uran- 2- carboxylic acid 434 115

4- Met hy1- Sv@ 4e0p327521 f | uor onet hoxy- be yl)- PCT/EP2009/002297
pi perazi n-1-yl]-benzof uran- 2-carboxylTc acid 449 116
5-[4-(2-Ch|oro-benzy|ypiperazin 1- yl] 4- et hyl -
benzofuran-2-carbox§1|c a

5-[4-(3- unsen VaCHWRy I'? 'BP&E’A?PW Mﬁ?"”&e%?m the oily residue was taken

benzof urig- @"r@ﬂr QﬁB(leltUFaté@ ivith38Gpafla. The precipitate obtained was filtered off
5[4-(2,5-Di chloro-benzyl)-Pi Perazin-1-y

1
benzof uramg Ziriedr Koorpbination i of ,Lpgth fifteate p;owded Bng, 70% of the desired

544- (3-E
benzof uréaxlqéoq"crgsﬁﬁlée ﬂ gg{i 1132’3] 4- et hyl -

4-Bromo-5-(4-tert-butoxycarbonylpiperazin-'l-yl)-benzofuran-2-carboxylic

acid

10 A solution of ester (4.6 g, 10.1 mmol) and potassium hydroxide (0.660 g,
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
coaling 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 aiso 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-yi)-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-yi}- 416
benzofuran-2-carboxylic acid amide




4- Met hy1-514-(3-trifluoromethyl -benzyl) - pi perazin- 1-
yfl -benzof uran-2-carboxylic acid 419 121
4- Met hy1-5-[4-(3-trifluoronet hoxy-benzyl)-pi perazin-

1- yl kbenzo¥oaremAa2sear boxylic acid 43

d22

514- ( 3- Chl or o- benzenesul f onyl) -.Pi per azi n- 1-y1] - 4-
met hyl - benzof ur an- 2- carboxylic acid 436 123 514-(2,5-Dich lo

PCT/EP2009/002297

r o- benzenesulfonryb—piPerazin—t—Hk A=ty forgn=24-car boxyt
acid 470 124 5-[4- 35ﬂ\17%'?‘@tbﬂ’é\ﬁ§?’@‘ﬁ§%ds}m)f‘ﬁﬁ?"f#inp? Sﬁr dzi nads
y1] - 4- methyl - Benzofiur an- 2pggadparant2-camokylicikadd ddtde
4- Brono- 5{14- (2-chl aro-6-fluoro-benzyl) - R Perazin :
1- yl kbenzjpf ur an- 2- g dr(t?oEiShpP(tCQiE@'&N'ﬁ’@gzqfﬂéa“'5'YD'PlperaZlne-'l- 375
1-yl kbenzjof ur @h- 2- gar boxyl i L ohicdedd fafbdiester
4-Bronn-5-14-(3-ch|oro-pheng?ﬁg?ﬁénesu fonyl) -
5-{4-(3-Trifluoromethyl-benzyl)-piperazin-1-yi}- 104
7 - . .
benzofuran-2-carboxylic acid amide
5-[4-{3-Chloro-benzyl)-piperazin-1-yi}-benzofuran-2- 371
8 carboxylic acid amide
5-{4-(3-Fluoro-benzoyl)-piperazin-1-yl]-benzofuran- 268
0 2-carboxylic acid amide
5-[4-(3-Chloro-benzenesulfonyl)-piperazin-1-yl}-
10 o ] 421
benzofuran-2-carboxylic acid amide
4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)- 495
B piperazin-1-yl}-benzofuran-2-carboxylic acid amide
5-(4-Benzenesulfonyl-piperazin-1-yl)-benzofuran-2- 387
12 carboxylic acid
4-Bromo-5-[4-(3-fluoro-benzoyl)-piperazin-1-yi]-
13 o 448
benzofuran-2-carboxylic acid
4-Bromo-5-[4-(3-chloro-benzenesulfonyl}-piperazin- 501
14 1-yl]-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin- 484
19 1-yl]-benzofuran-2-carboxylic acid
4-Bromo-5-{4-(pyrrolidine-1-carbonyl)}-piperazin-1-
16 _ ] 423
yl]-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(3-chloro-benzyl)-piperazin-1-yl}- 451
1 benzofuran-2-carboxylic acid
4-(2-Carboxy-benzofuran-5-ylamino)-piperidine-1- 361
18 carboxylic acid tert-butyl ester
2-[4-(4-Bromo-2-carboxy-benzofuran-5-yl)-
19 piperazine-1-carbonyl]-pyrrolidine-1-carboxylic acid 523
tert-butyl ester




pi perazi n-1-yl kbenzof uran- 2- carboxylic acid 515 128
4- Chl or0- 511- (3-chl or o- benzenesul f ony1) - Pi peri di n-
4-yl am no) - benzof uran- 2- car boxylic acid 470 129

4- Br ono- 5-W@2ep9d2asadr o- 1 H- i soqui nol igy- 2-y1) -

benzof ur @CTEPE@PHERYN | C

acid 373 130 4-Brono-544-(3-chl or o- phenoxy) - pi peri di n- 1- -
gegzofuran 2- car boxyl i c acid 452 131 P y)-pip I y11l
n rO!'TD- 4= \ A=t1 5 I -
pi peridin- - benzof rgﬁﬁ '?a?tﬁé‘%%@dgtcﬁguadgﬁ% Y 410
if- Blr Iorrg )44 2 f I uar o- hpammmlfdadmxwlc PEig dedbiugyl ester
- y - er QA4 107
514- ( 2- Flluor benz =ﬁé’2ﬁﬁféﬂ§>rf‘ cg\l%ghbfﬂzﬁmian E]y!)4p1perazme- 382
net hyl - benzofur an- - car boxyldaeb@eAid aditiGeddhityl ester
5-(4-Benzyl-piperazin-1-yl)-benzofuran-2-carboxylic
09 ( yl-pip Y? y 337
acid
03 4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1- A84
yl]-benzofuran-2-carboxylic acid
04 5—[4-(3-Methoxy—benzenesulfonyl)—piperazin-1 -yl]- 417
benzofuran-2-carboxylic acid
o5 4-Bromo-5-[4-(3-methoxy-benzenesuifonyl)- 496
piperazin-1-yf]-benzofura n-2-carboxylic acid
26 4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)- 496
piperazin-1 -yi]-benzofuran-2-carboxylic acid
4-Bromo-5-[4-(pyrrolidine-2-carbonyl)-piperazin-1-
o7 [4-(py -y) p.p 423
yl]-benzofuran-2-carboxylic acid
08 5-[4-(Adamantane-1 -carbonyl)-piperazin-1-yi]-4- 458
bromo-benzofuran-2-carboxylic acid
4-Bromo-5-14-(3-chloro-benzoyl)-piperazin-1-yl]-
20 [4-( yh)-pip yl] 465
benzofuran-2-carboxylic acid
4-Bromo-5-[4-(2-fluoro-benzyl)-piperazin-1-yi}-
30 f4-( yli)-pip vl 434
benzofuran-2-carboxylic acid
31 A-Bromo-5-[4-(3-fluoro-benzyl)-piperazin-1-yl}- 434
benzofuran-2-carboxylic acid
5_(4-Benzoyl-piperazin-1-yl)-4-bromo-benzofuran-2-
32 ( yl-pip yl) 430
carboxylic acid
5-14-(3,5-Difluoro-benzyl)-piperazin-1-yl}-
33 [4-( yi)-pip vl) 372
benzofuran-2-carboxylic acid amide
34 4-Bromo-5-[4-(3-trifluoromethy[-benzyloxy)— 499
piperidin-1-yl]-benzofuran-2-ca rboxylic acid
4-Bromo-5-[4-(3-chloro-benzyloxy)-piperidin-1-yl]-
35 [4-~( yloxy)-pip yll 466
benzofuran-2-carboxylic acid




4- Brono- 5-[ 4- (2, 6-di chl or o- benzenesul fonyl ) -

pi perazi n- 1-yl kbenzof uran- 2- carboxylic acid 535 135 pi perazin-1--
5[ 4(2, 6- Di chl or o- benzenesul f onyl yA 4- et hyl - benzof ur an- 2- car boxyl i ¢
acid 470 180 20pITHIIRY 0- 514- (2, 6- di chl ogg- benzenesul f ony [PLT/EP2009/002297
pi perazi n-1-yli-benzof uran-2-carboxylic acid 491 137

4- Br ono- 514- (2, 3-di chl or o- benzenesul forw ) -

pi per azi n——Hkbenpefiirar2rs et o i

544- (2, 3{Di chjeor o- 3gﬁgﬁu&ﬁ[{-w@?,—PEQ?@Z#HW&@%HEZW 501

j- ghelt hyl - EePio,ﬂri“ 2- car Hoylybenzatarah-22arbvsgiic acid
- or o- -4 4-(2, oro-hanz v - .

pi perazi -1y be1gtﬁr9f739ﬁ5i‘r bR tenraliasopd pgraz | o
N or o-|5- [ 4-1( 2, 51di chl orq

pi perazin-1-yi]-benzof ur anogpggﬁﬁm@?ﬂ %@Eﬁo}i(ygth?c'ﬂj/l 1

28 4-Bromo-5-[4-(4-fluoro-benzyl)-piperazin-1-yi]- 434
benzofuran-2-carboxylic acid

a9 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-Trifluoromethoxy-benzyl)-piperazin-1 -yi]- 420
benzofuran-2-carboxylic acid amide

44 4-Bromo-5-[4-(3-trifluoromethoxy-benzyl)-piperazin- 499
1-yi]-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-butylcarbamoyl-piperazin-1-yl)- 425
benzofuran-2-carboxylic acid

47 4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin- 483
1-yi]-benzofuran-2-carboxylic acid amide

18 4-Bromo-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yll- 498
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




4- Brono- 5-[ 4- (2, 3-di chl or o- benzoyl) - pi perazin-1-y11-
benzof uran- 2-carboxylic acid 499 142
4- Met hy1-5-[4-(3-trifluoronethyl -benzoyl) - pi perazin-
1-yl ] - ben2¥P Y0dh27321car boxyl i c acid 433 143 PCT/EP2009/002297
4- Met hyl -514- (2- met hyl- 1H benzoi m dazol e- 4-
ga{go?gl)lplpera2|n 1- yIkbenzofuran 2- carboxyllc acid 419 144

= T auT U= D0l
benzof ur an- 2ggar bo prfd @ @‘t‘éﬁludrf\‘r?th@xm%) piperazin-
514- (2-Chl oro-6-fl uor 0- bemwabermoﬁﬂaa-ﬂ-marmemm -atid
met hyl - bt,nz.gi_ux—a carbexy-e-ac u'
5[ 4- (216/ D) chloro- bé}i%ﬂﬁﬁﬁr@z?fﬂ?@’ﬁ’@ﬁy yeingpzin-1-yil- 508
benzof ur an 2-Carboxyl i ¢ aci Berztfiurkfh2-GamBoRyie-&cig 4- (3, 5-d
i chl oro-bhenzyl)-pilperazin-1-yl]-_henzofuran-2-carboxylictacid

4-Bromo-5-[4-(3,5-dimethoxy-benzyl)-piperazin-1-~
54 [4-( y yh)-pip 476

yi]-benzofuran-2-carboxylic acid

500

55 5-[4-(3-Allyl-2-hydroxy-benzyl)-piperazin-1-yl]-4- 472
bromo-benzofuran-2-carboxylic acid

56 5-(4-Benzenesulfonyl-piperazin-1-yl)-4-bromo- 466
benzofuran-2-carboxylic acid

- 4-Bromo-5-(4-tert-butylcarbamoyl-piperidin-1-yl})- 424
benzofuran-2-carboxylic acid

" 4-Chloro-5-[4-(2-chloro-benzyl)-piperazin-1-yl}- 406
benzofuran-2-carboxylic acid

£o 4-Chloro-5-[4-(3-chloro-benzyl)-piperazin-1-yl}- 406
benzofuran-2-carboxylic acid

60 4-Chloro-5-[4-(4-chloro-benzyl)-piperazin-1-yl}- 406
benzofuran-2-carboxylic acid

51 4-Chioro-5-[4-(2-fluoro-benzyl)-piperazin-1-yli]- 300
benzofuran-2-carboxylic acid

62 4-Chloro-5-[4-(3-flucro-benzyl)-piperazin-1-yl}- 390
benzofuran-2-carboxylic acid

63 4-Chloro-5-[4-(4-fluoro-benzyl)-piperazin-1-yl}- 390
benzofuran-2-carboxylic acid

64 4-Chloro-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1- 440
yi}-benzofuran-2-carboxylic acid

65 4-Chloro-5-[4-(3-trifluoromethoxy-benzyl)-piperazin- 456
1-yl}-benzofuran-2-carboxylic acid

56 5-[4-(3-Carboxy-benzyl)-piperazin-1-yl}-4-chloro- 416
benzofuran-2-carboxylic acid

67 4-Chloro-5-(4-pyridin-3-yimethyl-piperazin-1-yl)- 373
benzofuran-2-carboxylic acid




485 148 5-[4-(3,5-Di chl oro-benzyl) - pi perazi n-1-yl1] - 4- et hyl -

benzof uran- 2-carboxylic acid 420 149

4- Chl oro-514- (3, 5-di chl oro-benzyl) - Pi Perazi n-111] -

benzof ur aitWQ2ai%8%ly| i c acid 441 150 A¥4- (3- Al | y1- 2- hy ®#CT/EP20095/002297
roxy-benzyl) - pi perazi n-1-yl]-4- nethyl-benzofuran-2-carboxylic acid
40?h1;51b5-[4-(2, 3- D net hoxy benzyl) - Pi perazin-1-y1] - 4-
nmet hyl - benzofuramg |

4- Br omo- 314- (s chI (4-C Iﬁ% Lti-ﬁz-gﬁlbrb ﬂérgrze'h'ééulfonyl) -piperazin-

pi perazin-1-y1] - nzof uraﬂ-sﬂ]—bmﬁﬂﬁmhr%cafbpwiwlfi%
4_|Vethy1 L—\ r/l /l-_\ t+ifl yetre

pi peri di n- 1L V] - be ﬁé?fﬂ?éa’ﬁs E‘i E%PB@%PE?@?SQI@%Y E'QE" |n- cgrboyggi

acid terti-butyl ester 37213ylRbenzofuran-2-carboxylic acid

456

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

24 4-Chloro-5-[4-(4-methoxy-benzenesulfonyl)- 452
piperazin-1-yl]-benzofuran-2-carboxylic acid

79 4-Chloro-5-[4-(3-methoxy-benzenesulfonyl)- 452
piperazin-1-yl]-benzofuran-2-carboxylic acid

23 4-Chloro-5-{4-(3-fluoro-benzoyl)-piperazin-1-yl}- 404
benzofuran-2-carboxylic acid

74 4-Chloro-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yl]- 455
benzofuran-2-carboxylic acid

75 4-Chloro-5-[4-(3-fluoro-benzenesulfonyl)-piperazin- 440
1-yl]-benzofuran-2-carboxylic acid

76 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-flucro-benzenesulfonyl)-piperazin- 527
1-yl-benzofuran-2-carboxylic acid ethoxy-amide

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

80 4-Bromo-5-[4-(3-triflucromethoxy-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-yi]- 499
benzofuran-2-carboxylic acid




155 4-Brono-5-[4-(

4- chl or o- phenoxy) - pi peridi n-1-y1J-

benzof ur an- 2- carboxylic acid 452 156
4- Br onp- 544- ( 3- et hoxy- benzyl) - pi Perazi n-1-y1] -

benzof ur aQ®@2M8i13583dy| i ¢ aci d 460 157 71

4- Br onp- 514- ( 2- chl
1-yl kbenzof ur an- 2-

or o- benzenesul f onyl ypi perazln-
carboxylic acid benzyl am de 590 158

PCT/EP2009/002297

o1 per azi -1y - 4-proCHIC a0 Gy an O Lo boxSl 6 agy d 40f 159, 5- (4
enzo [1, 8] di ®01- 4} ydansdry)-piperaairadiyi-nenzefuran-2-carboxylic ) 28? (48
br ono- benZof ur an- 2r carboxYlic acid 4 160
o G e oo b o
4Bt omo- 14 @ 4-d Chi e g?ﬁgﬁ%ﬁrg?jbéorgffhyl"?_'”d{rf_z'yk’x”' 486
piperidin-1 -yl]-bengo uran-E—carl}/oxylic acid
86 4-B rom-o-5-[1 -(3-chloro-benzyl)-piperidin-4- 465
ylamino]-benzofuran-2-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 -yl 455
benzofuran-2-carboxylic acid
89 4-Chlo r0-5-[4-(3-meth0xy-benzoyl)-piperazin-1 -yi]- 416
benzofuran-2-carboxylic acid
90 4—Chloro-5-[4—(3—triﬂuoromethyl—benzoyl)-piperazin- 454
1-yl}-benzofuran-2-carboxylic acid
o1 4—ChIoro-5-[4-(3-triﬂuoromethoxy-benzoyl)- 470
piperazin-1 -yl]-benzofuran-2-carboxylic acid
4-Chloro-5-[4-(2-methyl-1H-benzoimid azole-4-
92 carbony!)-piperazin-1-yl}-benzofura n-2-carboxylic 440
acid
93 §-[4-(1H-Benzoimid azole-5-carbonyl)-piperazin-1- 426
y]]-4-chIoro-benzofuran-2—carboxylic acid
o4 4—Chloro-5—[4—(2,5-dich|oro-benzy[)-piperazin-1 -yl]- a1
benzofuran-2-carboxylic acid
95 4-Chloro-5-[4-(3,5-dimethoxy-benzyl)-piperazin-1- 439
yl]-benzofuran-2-carboxylic acid
9% 4-Chlor0-5-[4—(3-ch|oro-phenylmethanesulfonyl)- 470
piperazin-1 -yl]-benzofuran-2-carboxylic acid
o7 5-[4-(2-Chloro-benze nesuifonyl)-piperazin-1-yl]-4- 436
methyl-benzofuran-2-carboxylic acid
08 5-[4~(3-Fluoro-benze nesulfonyl)-piperazin-1-ylJ-4- 419
methyl-benzofuran-2-carboxylic acid




genz?furan-Z-carboxylic acid 485 162

14- (2- Al | yl oxy- benzyl kpi per azi n- H1] - 4- br ono- benzof ur an- 2- car boxyl

: -2- o
acid 472 163 4-Brono-5-[4-(3-trifluoronethyl -phenoxy) - pi peri di n- Y
1-yl'] - ben2¥@av0ai2722car boxyl i ¢ aci d 48pp 164 PCT/EP2009/002297
4-Brono-5-[4-(4-trifluoronethyl - phenoxy) - pi peridin-

1-yl]-benzof uran-2-carboxylic acid 485 165

4- Br onp- 5—{4teyetopiogaier rhoyia(? :

phenyl ) ani no] g@i pex | 43?ﬁ¢§rb§}(%§élﬁ§ﬂ?ﬁpgrﬁ%&%carg‘?))?i/ e-lr%mg%-i d 5381166
4-B rono-|5-{4- (4-¢hl oro- benrzarba;xylic acid ten butyl ester
cycl opr opanecarbonyl —ami-rgkRi

aci d 533 [167 & {443- (2, B S A R A A A
4- car bony| } - pifer a3 1 141drde pandiy loaseiand acianed-butarbteryl j ¢ acid 543
4-(4-Bromo-2-carboxy-benzofuran-5-yl}-

101 ) ) 440
[1,4]diazepane-t-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)- 42
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-chIoro-benzenesulfonyl)—
106 piperazin-1 ~yl]-benzofuran-2-yl}-morpholin-4-yi- 570
methanone

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

108 4-Bromo-5-[4-(2,5-dichloro-benzenesulfonyl)- 535
piperazin-1 -yl]-benzofuran-2-carboxylic acid

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

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

4-Bromo-5-[4-(2.6-dichloro-benzoyl)-piperazin-1-yi]-
111 [4-( yl)-pip yl] 400

benzofuran-2-carboxylic acid

5-[4-(2 6-Dichloro-benzoyl}-piperazin-1- 1-4-methyl-
112 [4-( yl)-pip i y 434

benzofuran-2-carboxylic acid

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




168 4-Bronp-5-[4-(2-trifluoronmethYl -benzYl)-Pi Perazin-1-
Yf:-benéofuran-z-carboxylic acid 484 169 5-[4-(3-Al

yl oxy-benzyl) - pi perazi n-1-yl]-4-brono- benzofuran-2-carboxylic acid
472 170 5440 e®9MeA3yl- 2- met hoxy- benzyl iPerazin-1-y1]-4crmmm%wmuxn
nethyl-benzofuran-z-carboxylic aci d 2 171
4- Brono- 544-(3-tert- butyl hydroxy benzylk

pi per azi n—l-y}—be 372

4- et hyl {5- (4 paph LS TomRe R e ooy [
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5-{4-(2-Chloro-benzyl)-piperazin-1-ylj-4-methyl-

116 386
benzofuran-2-carboxylic acid

117 5-[4-(3-Chloro-benzyl)-piperazin-1-yl]-4-methyl- 386
benzofuran-2-carboxylic acid

118 5-[4-(2,5-Dichloro-benzyl)-piperazin-1-yl}-4-methyl- 420
benzofuran-2-carboxylic acid

119 5-[4-(3-Fluoro-benzyl)-piperazin-1-yl}-4-methyl- 269
benzofuran-2-carboxylic acid

120 4-Methyl-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1- 419
yl]-benzofuran-2-carboxylic acid

191 4-Methyl-5-[4-(3-trifluoromethoxy-benzyl)-piperazin- 435
1-yl]-benzofuran-2-carboxylic acid

192 5-[4-(3-Chloro-benzenesulfonyl)-piperazin-1-yi]-4- 436
methyl-benzofuran-2-carboxylic acid

123 5-{4-(2,5-Dichloro-benzenesulfonyl)-piperazin-1 -yl]- 470
4-methyl-benzofuran-2-carboxylic acid

124 5-[4-(3-Chloro-phenylmethanesuifonyl)-piperazin-1- 450
yl]-4-methyl-benzofuran-2-carboxylic acid

195 4-Bromo-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin- 469
1-yli-benzofuran-2-carboxylic acid

196 4-Chloro-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin- 424
1-yl]-benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-chloro-phenyimethanesulfonyl)-
127 [4-( pheny yl) 515

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

128 4-Chloro-5-[1-(3-chloro-benzenesulfonyl)-piperidin- 470
4-ylamino]-benzofuran-2-carboxylic acid

4-Bromo-5-(3,4-dihydro-1H-isoquinolin-2-y1)-
129 373
benzofuran-2-carboxylic acid




534 175 4-Bronp-514-(3-trifluoronethyl -benzenesul fonyl)-
pi perazin-1-yl | -benzof uran-2-carboxylic acid 534 176
?iBafgp-S-[4-(2,6-dichloro-benzenesulfonyl)-
, | azepaneodAayBir benzof ur an- 2- car boxyl i ¢ aci d 549 1BCT/EP2009/002297
{ 4- Brono- 5-[4-( 2, 6-di chl or o- benzenesul forw )
[ 1, 4] di azepan- 1- yIkbenzofuran 2- yII-nDrphoIin 4-yl - met hanone 618 178

44 /’)'IE:

{ 4- Br onn544 ot-0- 1

[1, 4] di az epaES%l %ea{ 5%1‘% 55@"5 E’Hgé‘?’f"?ﬂ prPe{'d"p_erEt ll]anom 616
179 {5144( or 0- 2- hyeszofuteerz-eaeouy/cagid y

14- et hyl -th7nf||r n-2- \111_ [~ Nninar azinvl 1
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{ 4- Br onp+ 514¥{542 fl por oz
1-yl | - benzof uran- 2}yl | P %Ha' rﬁ%"%ﬁ?}%ﬁ’fﬁfﬁfﬁﬁ‘m acid

132 4- Bromo 5 -[4-(2-fluoro-benzenesulfonyl)-piperazin- 184
1-yl]-benzofuran-2-carboxylic acid

487

133 5-[4-(2-Fluoro-benzenesulfonyl)-piperazin-1-yl}-4- 419
methyl-benzofuran-2-carboxylic acid

134 4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)- 535
piperazin-1-yi}-benzofuran-2-carboxylic acid

135 5-[4-(2,6-Dichloro-benzenesulfonyi)-piperazin-1-yl]- 470
4-methyl-benzofuran-2-carboxylic acid

136 4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)- 491
piperazin-1-yl}-benzofuran-2-carboxylic acid

137 4-Bromo-5-[4-(2,3-dichloro-benzenesulfonyl)- 535
piperazin-1-yl]-benzofuran-2-carboxylic acid

138 5-[4-(2,3-Dichloro-benzenesulfonyl)-piperazin-1-yl]- 470
4-methyl-benzofuran-2-carboxylic acid

139 4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)- 491
piperazin-1-yl]-benzofuran-2-carboxylic acid

140 4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)- 401
piperazin-1-yl]-benzofuran-2-carboxylic acid

141 4-Bromo-5-[4-(2,3-dichloro-benzoyl)-piperazin-1-yl}- 499
benzofuran-2-carboxylic acid

142 4-Methyl-5-[4-(3-trifluoromethyl-benzoyl)-piperazin- 433
1-yl]-benzofuran-2-carboxylic acid
4-Methyl-5-[4-(2-methyl-1H-benzoimidazole-4-

143 carbonyl)-piperazin-1-yl}-benzofuran-2-carboxylic 419

acid

5-[4-(2-Fluoro-benzyl)-piperazin-1-yl]-4-methyl-
144 [4-( yl)-pip yll Y 360
be_nzofuran-2-carboxylic acid




553 181 {4-Brono-5-[4-(2-chl oro-benzenesul fonyl) -

pi perazi n-1-yl]-benzof uran-2-yl}-piperidin-1-yl- nethanone 568 182

{4-Brono- 5-[4- (2, 6-di chl oro- benzenesul f ony1) -
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4- et hyl {ben28F ur ah- 2- car boyghiFuadi-2-caffoxylic acid
4-Bromo-5-[4-(3,5-dichloro-benzyl)-piperazin-1-yl}-

147 485
benzofuran-2-carboxylic acid

3

148 5-[4-(3,5-Dichioro-benzyl)-piperazin-1-yl]-4-methyl- 420
benzofuran-2-carboxylic acid

149 4-Chloro-5-[4-(3,5-dichloro-benzyl)-piperazin-1-yl]- 441
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-yll-benzofuran-2-carboxylic acid

163 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

455 4-Bromo-5-[4-{4-chloro-phenoxy)-piperidin-1-yl]- 452
benzofuran-2-carboxylic acid

4-Bromo-5-[4-(3-ethoxy-benzyl)-piperazin-1-yl}-
156 [4-( y y).pp yi] 460
benzofuran-2-carboxylic acid

i57 4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin- 500
1-yl]-benzofuran-2-carboxylic acid benzylamide

5-[4-(3,5-Dichloro-2-hydroxy-benzenesulfonyl)-
158 piperazin-1-yl}-4-methyl-benzofuran-2-carboxylic 486
acid

159 5-(4-Benzo[1,3]dioxol-4-yimethyl-piperazin-1-yi)-4- 460
bromo-benzofuran-2-carboxylic acid




187 4-Methyl -5-[4-(2,3,6-trichl oro-benzyl) - pi Perazi n-1-
yfl -benzof uran-2- carboxylic acid 455 188

514- (2, 3-Di chl oro- benzyl) - pi perazi n-1-y1] - 4- net hyl -
benzof ur anw@2wanbmsxyl i c acid 420 189 PCT/EP2009/002297
4- Br ono- 5- (444- br ono- 5- (4-f 1 uor o- 2- neﬁ%oxy-

phenyl) - 3- et hyl - pyrazol 1- y11 pi peridin-1-y1)-
benzof ur gh-2-carboyxylic—ac 6861906

4- Br ono- §- 1445 (4 |4u%F%“%*5Fléf(ﬁcﬁ<9"5@%‘}’1;‘7”?)’2%‘1 piperazin-i-yll- |

met hyl - py|r az y11- pi peri gieAzdfuydn-2karmzsdlic asid2- carboxylic acid
529 191 4-Brono- 5- 4-{[(4-chl oro-henzyl)-cyclopropyl methy

ani no] - mgt hyl %gl pef i4dBromo-pilp- (Be‘hﬂ@hlﬂf%ﬁBEZYQ:aW@&'I‘ﬂCY'hci d 533 19

(4- Br ono- 514-10316- di chl or o

1-yl kbenzof uran-2-y1} - nor phtg) %&%}%/%?netﬁda%ﬁgag& 193
5-[4-(2-Allyloxy-benzyl)-piperazin-1-yl}-4-bromo-
162 [4-(2-Allyloxy yh)-pip ‘ yA] 479
benzofuran-2-carboxylic acid

T

163 4-Bromo-5-[4-(3-trifluoromethyl-phenoxy)-piperidin- 485
1-yl-benzofuran-2-carboxylic acid

164 4-Bromo-5-[4-(4-trifluoromethyl-phenoxy)-piperidin- 485
1-yl]-benzofuran-2-carboxylic acid

4-Bromo-5-{4-[cyclopropanecarbonyl-(2,4-dichloro-
165 phenyl)-amino]-piperidin-1-yi}-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

168 4-Bromo-5-[4-(2-trifluoromethyl-benzyl)-piperazin-1- 184
yl]-benzofuran-2-carboxylic acid

169 5-[4~(3-Allyloxy-benzyl)-piperazin-1-yl}-4-bromo- 472
benzofuran-2-carboxylic acid

170 5-[4-(3-Allyl-2-methoxy-benzyl)-piperazin-1-yl]-4- 429
methyl-benzofuran-2-carboxylic acid

171 4-Bromo-5-[4-(3-tert-butyl-2-hydroxy-benzyl)- 488
piperazin-1-yll-benzofuran-2-carboxylic acid

17 4-Methyl-5-(4-naphthalen-1-ylmethyl-piperazin-1- 401
yl)-benzofuran-2-carboxylic acid

173 4-8romo-5-[4-(2-hydroxy-naphthalen-1-ylimethyl)- 482
piperazin-1-yl]-benzofuran-2-carboxylic acid




4- Chl or0-544-(2,6-d ichl oro-benzoyl) - pi perazi n- 1-y9-
benzof uran- 2- carboxylic acid 455 194
4- Chl oro-511- (2, 6-di chl oro-benzenesul fonyl) -

pi peri di n-woygteamtdkbenzof ur an- 2- car

(4-Chl oro-514- (2, 3-di chl oro- benzenesul fony1) -

pi perazin-1-yl| -benzofuran 2-y1}- rmrPhoI in-4-yl -

net hanone 560 196

boxyl i ¢ acid 505 1€ T/EP2009/002297

(4- Br onmo-b+4—-216-¢ |U|u
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- (2, 8- Di chl or o} bedzBromehdér3H-dichlotarbenzanesHijenyl)-
benzof ur gn- 2§8) - mpr Hq,Qilii:ée%égl—f-gﬁ-bgﬂgﬁ}%a};-zcarbox?/tlpic acid >49
{4—Bromo-5-[4—(2,6-dichIoro-benzenesulfonyl)—
177 [1,4])diazepan-1-yl}-benzofuran-2-yl}-morpholin-4-yl- 618
methanone
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
178 [1,4ldiazepan-1-yl]-benzofuran-2-yl}-piperidin-1-yl- 616
methanone
{5-[4-(3,5-Dichloro-2-hydroxy-benzenesulfonyl)—
179 piperazin-1-yi]-4-methyl-benzofuran-2-yl}- 555
morpholin-4-yl-methanone
180 {4-Bro mo-5-[4-(2-fluoro-benzenesulfonyl)-piperazin- 553
1-yi}-benzofuran-2-yl}-morpholiin-4-yl-methanone
{4-Bromo—5-[4-(2-chIoro-benzenesulfonyl)-
181 piperazin-1-yil-benzofuran-2-y!}-piperidin-1-yl- 568
methanone
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-
182 piperazin-1—yl]-benzofuran-2—yl}-piperidin-1—yl- 602
methanone
{4—Bromo—5-[4—(2,6-dichloro-benzenesulfonyl)-
183 piperazin-1-ylJ-benzofura n-2-yl}-morpholin-4-yl- 604
methanone
184 4-Bromo-5-[4-(2,6-dichloro-benzoyl)-{1,4]diazepan- 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—Dichloro—2-hydroxy-benzyl)-piperazin—1-yl]- 436
4-methyl-benzofuran-2-carboxylic acid




489 200 4-Cnl oro-5-[4-(2, 6-dichl oro-benzenesul fony1) -

[ 1, 4] di azepan-1-y1] - benzof uran-2-carboxylic acid 505 201

514- (2, 3-Di chl or o- benzenesul fonyl) 41, 4] di azepan-

1-y1] - 4- mevaygboopzmszof ur an- 2- car boxyl izg acid 484 202 PCT/EP2009/002297
(514- (2, 3-Di chl oro- benzenesul fony1) 11 , 41d i azepan-

1-y1] - 4- et hyl - benzof uran- 2 14} mor Phol i n- 4- yl - met hanone 553 203

4- Chl or o 5+4—<23- :

[ 1, 4] di azepapgd- y1fi- %M@N‘ ran Z; H%Igé’@?{l#%nzgg pép%r8%|n§10-4 455
{ 4- Chl or ¢- 544- (2 3t d| chl or gi- bemumbﬂ-tertgoxyhc acid
[1, 4] di azepan-1-yI b

20
[1

54-Ch|oroé[4- fammone ST
, 41di az epaﬁ Ei - benzof UBQﬁZ@U%E@.@édeghcﬁgmd 505 420
4-Bromo-5-{4-[4-bromo-5-(4-fluoro-2-methoxy-
189 pheny))-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-benzy!)-cyclopropylmethyl-
191 amino]-methyl}-piperidin-1-yl)-benzofuran-2- 533

carboxylic acid

192 {4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan- 580
1-yl]-benzofuran-2-yi}-morpholin-4-yl-methanone

193 4-Chloro-5-[4-(2,6-dichioro-benzoyl)-piperazin-1-yl}- 455
benzofuran-2-carboxylic acid

194 4-Chloro-5-[1-(2,6-dichloro-benzenesulfonyl)- 505
piperidin-4-ylamino}-benzofuran-2-carboxylic acid
{4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-

185 piperazin-1 -yl}-benzofuran-2-yl}-morpholin-4-yi- 560

methanone

{4-Bromo-5-{4-(2,6-dichloro-benzenesulfonyl)-
196 piperazin-1-yl}l-benzofuran-2-yl}-(4-methyl- 617
piperazin-1-yl)-methanone

4-Bromo-5-[4-(2,8-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-y]- 388
henzofuran-2-carboxylic acid

199 {5-[4-(2,6-Dichloro-benzyl}-piperazin-1 -yl]-4-methyl- 489
benzofuran-2-yl}-morpholin-4-yl-methanone




206 {4-Chl oro-514- (2, 5-di chl oro-benzenesul f onyly

[ 1, 4] di azepan- 1-yl kbenzof ur an- 2-y1) - nor Phol i n- 4-yl -

5[ 4- (2, 5-Di chl oro-benzenesul fonyl) 41, 4] di azepan-

1-yl] - 4- mevogdoshznziof ur an- 2- car boxyl i

acid 484 208

{514- (2, 5- Di chl or o- benzenesul fonyl1) 11, 4] di azepan-

met hanone 574 207
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4-Cnl oro-5 ™M.9 oﬁaib}@ Hb@ﬁﬂmﬂﬂéﬂ 2-carboxylic acid
pi perazin-21-yl]- be1zof uran axylic acid 422 211
4- Cnl or o-{5] 4;2 2- chll - @u&ﬂlfﬁiﬂ&l&&lﬁﬁfﬂ@i}@?UWOﬂyl) [1,4]diazepan- 484
pi perazi n- 1- - benzof yr id,
4- Chl or 0-[5- [ 4- ( 3- e hoxﬂiﬁjﬁﬁ‘fﬁ@iﬁ%f&?@ Sortioyid beic
{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 _ o 505
[1,4]diazepan-1-yl]-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 : o 505
[1,4]diazepan-1-yl}-benzofuran-2-carboxylic acid
{4-Chioro-5-[4-(2,5-dichtoro—benzenesulfonyl)~
206 [1,4]diazepan-1 -yl]-benzofuran-2-yl}-morpholin-4-yt- 574
methanone
5-[4-(2,5-Dichloro-benzenesuifonyl)-[1,4ldiazepan-
207 484
1-yl]-4-methyl-benzofuran-2-carboxylic acid
{5-[4—(2,5—Dichloro-benzenesulfonyl)-[1 4]diazepan-
208 1-yl]-4-methyl-benzofura n-2-yl}-morpholin-4-yl- 553
methanone
{4-Chloro-5-[4-(2,6-dichIoro-benzenesulfonyl)—
209 [1,4]diazepan-1 -yi]-benzofuran-2-yl}-morpholin-4-yl- 574
methanone
4-Chloro-5-[4-(2-chloro-6-hydroxy-benzyl)-
210 o y Y ) Y)_ 422
piperazin-1 -yl}-benzofuran-2-carboxylic acid
011 4-Chloro-5-4-(2-chloro-6-methoxy-benzyl)- 436
piperazin-1-yl]-benzofuran-2-carboxylic acid
4-Chloro-5-[4-(3-ethoxy-2-hydroxy-benzyl)-
212 e ey Y y? 432
piperazin-1-yl}-benzofuran-2-carboxylic acid




pi perazi n-1-y13- benzof ur an- 2- car boxylic acid 432

213

4-Chl oro-5-[4-(2-chloro-3-trifluoromethyl-benzyl)-
pi perazi n-1-yl | -benzof uran-2-carboxylic acid 474 214

5- (413- (20 RhontBeD- phenyl) - 5-i sopr
yi met hyl | - pi perazi n-1-yl}-4-nmet hyl - benzof Urafl -2- carboxylic acid 529

| -i soxazol - 4-

215 5-[4-(2, 6-Di chl oro-benzy1l) - pi perazi n-1-y1] - 4- et hyl -
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benzof ur gh-2-carboxytec—acta—amde 419216
514- (2,6{D chygr o- pe NP Wlefar HlypprRItbenay |,
net hyl - benzof ur an- p- cagipergin-¢-yildiehzdRitaR-27carboxylic acid
{544-(2,6-Dichloroybenzy1)11 _41di p-1-yil 4
Enzt gyl - bgnzof ur an- 253&‘H3'(ZLBTQPWWQ'B‘@@E%‘#F@IQM‘}ﬁoxﬁé?ih%ir one 516 2
- Brono-{5445,( 2, 6- di | 9% A h= ik adhsth f 2.
1-yli - berzof ar("én- 21y W%!‘g'lpfdﬁn'% y*I?‘rret hag%lﬁéet% ran 529
carboxylic acid
215 5-[4-(2,8-Dichioro-benzyl}-piperazin-1-yi]-4-methyl- 419
benzofuran-2-carboxylic acid amide
5-[4-(2,6-Dichloro-benzyl}-[1,4]diazepan-1-yl]-4-
216 [4-( yI»-[1.4] _p . ¥l 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
018 {4-Bromo-5-[4-(2,6-dichloro-benzoyl}-{1,4]diazepan- 580
1-yl]-benzofuran-2-yl}-piperidin-1-yl-methanone
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219 _[ ( Y)?p ) 513
ylamino}-benzofuran-2-carboxylic acid
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220 {i viy-pip ) 513
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4-Chloro-5-{4-(2,3-dihydro-indol-1-yl)-piperidin-1-yl]-
991 {4-( y yl) p.p vll 308
benzofuran-2-carboxylic acid
5-(4-Benzhydryl-piperazin-1-yl}-4-methyi-
222 o 427
benzofuran-2-carboxylic acid
293 4-Bromo-5-4-(2,6-dichloro-benzenesulfonylamino)-
piperidin-1-yi}-benzofuran-2-carboxylic acid 249
4-Chloro-5-[4-(2-methyl-5-thiophen-2-yl-2H-pyrazol-
224 3-ylmethyl)-piperazin-1-yl]-benzofuran-2-carboxyiic 457
acid
5-[(18,45)-5-(2,6-Dichloro-benzenesulfonyl)-2,5-
225 diaza-bicyclo[2.2.1}hept-2-yl]-4-methyl-benzofuran- 482
2-carboxylic acid
926 5-[4-(2,4-Dichloro-phenylcarbamoyl)-piperidin-1-yl}-
4-methyl-benzofuran-2-carboxylic acid 448
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5 transferase (GST)-nuclear receptor ligand binding domain (LBD) fusion protein
and a synthetic biotinylated peptide sequence derived from the receptor interacting
domain of a co-activator peptide such as the steroid receptor coactivator 1 (SRC-
1). GST-LBD is labelled with a europium chelate (donor) via a europium-tagged
anti-GST antibody, and the co-activaor peptide is labelled with allophycocyanin-
10 APC (acceptor) via a streptavidin-biotin linkage.

In the presence of an agonist for the nuclear receptor, the peptide is recruited
to the GST-LBD, bringing europium and allophycocyanin into close proximity to
enable energy transfer from the europium chelate to the allophycocyanin. Upon
excitation of the complex with light at 340 nm, excitation energy absorbed by the

15 europium chelate is transmitted to the allophycocyanin moiety resulting in
emission at 665 nm. If the europium chelate is not brought into close proximity to
the allophycocyanin moiety there is little or no energy transfer and excitation of the
europium chelate results in emission at 615nm. Thus the intensity of light emitted
at 665nm gives an indication of the strength of the protein-protein interaction. The

20  activity of a nuclear receptor agonist can be measured by determining the ability of
a compound to bind the nuclear receptor in this test (EC50) and compare to the

ability of reference compound to bind this same nuclear receptor.

Materials
25 -Synthetic biotinylated peptide based on residue 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 SureLight®-Allophycocyanin and Lance® Eu-
30  W1024-labelied 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}



482 diaza-bicyclo[2.2.1]heptyl] 2-carboxylic acid 226

5-[4- (2, 4-Di chl or o- phenyl car banoy1) - pi peri di n-1-y1] -

4- met hyl - benzof ur an- 2- carboxylic acid 448 WO

2009/ 1273 MG TP EI009/ 002297 Bl OLOGoCAL EXPERI MENTS PRREBRE89/402297
Cof actor Recruitnent Assay Typically the assay involves the use of a
reconbi nant d ut at hi one- S- transferase (GST)-nucl ear receptor

5
| d bi ndi d i LB feusi " el ;
bi ot 1 ny at ed PBegEM e RdirNGk ot *Hfh BXR £50 Bfnd 2@%3“?5“?{62t‘%%5a%?':"ﬁ§
domait_n q{,m@ (ﬁ@,z%gnél ?&@&@reEugm@rﬁuM%O?;é12meTbe @oding regientdrthe FX
coacti vat or - 1) . . GST- i s | abe

(donor) ligead Hinsing,@p "i‘é’@@é‘gn&ﬁlt'P{-chﬂoéﬁt?‘?agﬁgég@gﬁye?ﬁgéwgonﬂ;%%%% r
ptept i f'e fe}hhggﬁwa%éob@iﬁ tcPineGRBNGaEN A prolROPRG el veetor POEXDEstTEV-
streptavi di n-

t li . In th f f
the. BUGIFOR (24BdBDr GSTHEXBLBD! BEans PG MEBEPIPoRd - ChEL2! o
bri ngi "hEE 96! R gﬁ]dg?l(' ORIHGRAC Y i cRbA ﬁﬂitﬁse.1p|rrflam dft WobRopgNBin-

i
energy t he europi um crlle ate to the allophycocyanin.
Upon exahioghisetopyfaridsdedRPCYat antODIof Gt Tat 340 nm excitation

b bed by the /15 i | ate. 4 1 t
ST by s e e gt PEReH s B aiet eh AR iR fypeRfatant
elulr opihum,é‘shﬁleﬁtFﬁ_,riﬁ_@d?ﬁi?%émgtﬁthiibhtéfs@m@squﬁﬁ icmunyr:.tﬁet RXR pool was
al | ophycocyani n noi e ere is_|i e nQ..ener ran "
exci 1t%a¥i0@ﬁ)é@*ﬂtfﬁtﬁ€ @Gr'éé‘i’%ﬁﬁ’@'fﬁ‘e@ §FBe‘FJ@§‘Lﬁodosg‘?qwﬁ@ﬁ?'g§?|UWna? Eﬁ%‘%ﬁg’mﬂ%s
the int Ef{%%ib%{%gjeﬁé ESBEed?%ﬁée%a@éd 505 BIBrad Hesiqalts kgispaci on of the

strength rotein-protein interaction. The 20 acti

ty of a
nucl ear recephsnayaguiiers® mih MeChnetimddkel, ?@@ﬂ’@r"ﬂﬁﬁﬁﬁndo\éhg[‘&?ﬁ@i 2%
of a co un ind e e i i thUffieFoR) Amgal
conpar ercgg_ t‘ﬁ’@‘E %b‘?l?ﬂet y"}s%ﬁ' :gebﬁgr mqﬁoﬁ%ﬁné&t@@b?%ﬁf hl? S sane #
nucl ear ¢greptration dbt@M.al s 25- Synt hetic bi otinyl at ed peptide based
on residue 676-760 of steroid receptor coactivator 1 (SRC-1) as
desck bed by Lannone, MA et al., Cytometry 44:326-337 (2001): the
pepti de ypRagdadst om synthetised, biotinylated at the N-term nus and
C-term nus was carboxy-aci di zed Invitro

b o
- St r ept avi di Tes IMRUinsg ang %P@?‘gdﬂ‘?rﬂ- ﬁ@rfagai)yt?gcﬁ'}‘aﬂw(%r% 199, folgkthe
Eu30 Wof?n“él'%@Fgﬁnc@ggsﬁﬁﬁatééa@dxﬂ'ummremmrtﬁbﬁ&ﬁldtécr am3.05 in assay

Per ki nEl mer. pl ates were purchased from G ei ner.

- Pr epar htffarandf3 hlokdiluted podoctwss reded Psr 384 ye i HerRSHY- donai n -
GST fusion pgotein -FE BD) WO 2009/ 12732182PC T/ EP 2009/ 002297
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0,6. 3-5 10 ul 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 ! of protein mix, 3 pl of compound and 10 ul 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 Eimer Victor2 counter.



Cell lysis was carried out by french press and after centrifugation

t he supernatant was then purified using a d utathi one Sepharose 4FF
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conf or maMaderéd/s changes to the chimeric receptor, increasing its

oo BES: B ol bt "V Y447 87 By Losuk cims oty

| uci f er apgifasEay imMatizitéial dowastReor frem ghasherpesayires ribymitine kipgse
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-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% O2
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
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20 RESULTS

The compounds according to formula (1) 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 (pM)
165 0.106 n.d.
135 0.015 1.95
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- 4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyi)-piperazin-1-yl}-benzofuran-2-

carboxylic acid
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ester
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carboxylic acid
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di sordengsebsggpt rdiromyhyeetaakest erol em a, hyperl i poprotei nem a,
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chol est asi sf f itBibEHeD bytrexy-Bpnzeseyiendi-spasin-frylvrveiivest i nal

di sease or §@rﬁbfﬂfﬁrbﬁ12rylﬁbh6ﬁﬂﬁ>iibm§mﬁethéﬁoﬁge_t es mellitus, type 2
di abetes, insulin resistance, 20netabolic inflexibility, nephr oiat hy,

liver di seased$4-BRMAePdddPdiugia-aenzenpsionyi-aiveearinad vilypenzefvranet-¥

obesity, os i8S @-matkhfrR0i Ng, hair growth regul ation and
pi gment ati on di sorders, Parkinson's disease and/or Al zheiner's
di seasel5 - {4-Bromo-5—[4~(2-ch[oro-benzenesulfonyi)—piperazin-‘l-yl]-benzofuran-Z—yi}-

piperidin-1-yi-methanone
- {4-Bromo-5-[4-(2 6-dichloro-benzenesulfonyl)-piperazin-1-yl]-benzofuran-2-yi}-
piperidin-1-yl-methanone
- {4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin-1-yi]-benzofuran-2-y}-
20  morpholin-4-yi-methanone
- 4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1,4]diazepan-1-yl}-benzofuran-2-
carboxylic acid
- 5-[4-(3-Allyl-2-hydroxy-benzyl)-[1,4]diazepan-1-yl]-4-bromo-benzofuran-2-
carboxylic acid
25 - 5-[4-(3,5-Dichloro-2-hydroxy-benzyl)-piperazin-1-yl]-4-methyl-benzofuran-2-
carboxylic acid
- 4-Methy!l-5-[4-(2,3,6-trichloro-benzyl)-piperazin-1-ylj-benzofuran-2-carboxylic
acid
- 5-[4-(2,3-Dichloro-benzyl)-piperazin-1-yi]-4-methyl-benzofuran-2-carboxylic
30 acid
- 4-Bromo-5-{4-[4-bromo-5-(4-fluoro-2-methoxy-phenyl)-3-methyl-pyrazol-1-yl]-
piperidin-1-yl}-benzofuran-2-carboxyiic acid
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- 4-Bromo-5-{4-[5-(4-fluoro-2-methoxy-phenyl)-3-methyl-pyrazol-1-yl]-piperidin-1-
yl}-benzofuran-2-carboxylic acid

- 4-Bromo-5-(4-{[(4-chloro-benzyl)-cyclopropylmethyl-amino]-methy}-piperidin-1-
yl)-benzofuran-2-carboxylic acid

- {4-Bromo-5-[4-(2,6-dichloro-benzoyl)-{1,4]diazepan-1-yi]-benzofuran-2-yl}-
morpholin-4-yl-methanone

- 4-Chloro-5-[4-(2,6-dichloro-benzoyl)-piperazin-1-yl-benzofuran-2-carboxylic
acid

- 4-Chloro-5-[1-(2 6-dichloro-benzenesulfonyl)-piperidin-4-ylamino]-benzofuran-
2-carboxylic acid

- {4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-piperazin-1-yll-benzofuran-2-yl}-
morpholin-4-yl-methanone

- {4-Bromo-5-[4-(2,6-dichloro-benzenesuifonyl)-piperazin-1-yi}-benzofuran-2-yi}-
(4-methyl-piperazin-1-yl)-methanone

- 4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin-1-yl}-benzofuran-2-
carboxylic acid (2-dimethylamino-ethyl}-amide

- 4-Chloro-5-[4-(2-hydroxy-benzyl)-piperazin-1-yl]-benzofuran-2-carboxylic acid

- {5-[4-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-benzofuran-2-yl}-
morpholin-4-yl-methanone

-  4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-[1,4]diazepan- 1-yl]-benzofuran-2-
carboxylic acid

- 5-[4~(2,3-Dichloro-benzenesulfonyl)-[1,4]diazepan-1-yl}-4-methyl-benzofuran-2-
carboxylic acid

- {5-]4-(2,3-Dichloro-benzenesulfonyl)-[1,4]diazepan-1-yl]-4-methyl-benzofuran-
2-yl}-morpholin-4-yl-methanone

- 4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-[1,4]diazepan-1-yll-benzofuran-2-
carboxylic acid

- {4-Chloro-5-{4-(2,3-dichloro-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

- {4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-[1,4]diazepan-1-yli-benzofuran-
2-yl}-morpholin-4-yl-methanone
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- 5-4-(2,5-Dichloro-benzenesulfonyl)-{1,4ldiazepan-1-yi]-4-methyl-benzofuran-2-

carboxylic acid

- {6-[4-(2,5-Dichloro-benzenesulfonyl)-[1,4]diazepan-1-yl]-4-methyl-benzofuran-

2-yl}-morpholin-4-yl-methanone

- {4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-[1,4]diazepan-1-yl]-benzofuran-

2-yl}-morpholin-4-yl-methanone

- 4-Chloro-5-[4-(2-chloro-6-hydroxy-benzyl}-piperazin-1-yll-benzofuran-2-

carboxylic acid

- 4-Chloro-5-[4-(2-chloro-6-methoxy-benzyl)-piperazin-1-ylj-benzofuran-2-

carboxylic acid

- 4-Chloro-5-[4-(3-ethoxy-2-hydroxy-benzyl)-piperazin-1-yi}-benzofuran-2-

carboxylic acid

- 4-Chloro-5-[4-(2-chloro-3-trifluoromethyl-benzyl)-piperazin-1-yll-benzofuran-2-

carboxylic acid

- 5-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-ylmethyl}-piperazin-1-yi}-4-

methyl-benzofuran-2-carboxylic acid

- 54-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-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-Dichioro-benzyl)-[1,4]diazepan-1-yi]-4-methyl-benzofuran-2-yl}-(4-

methyl-piperazin-1-yl}-methanone

- {4-Bromo-5-[4-(2,6-dichlore-benzoyl)-[1,4)diazepan-1-yl]-benzofuran-2-yl}-

piperidin-1-yl-methanone

- 4-Bromo-5-[1-(2,6-dichlora-benzoyl)-piperidin-4-ylamino]-benzofuran-2-

carboxylic acid

- 4-Bromo-5-[1-(2,3-dichloro-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-yi]-piperazine-1-carboxylic acid terbutyl
ester

- 5-{4-Benzhydryl-piperazin-1-yl}-4-methyl-benzofuran-2-carboxylic acid
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- 4-Bromo-5-[4-(2,6-dichloro-benzenesulfonylamino)-piperidin-1-yll-benzofuran-
2-carboxylic acid

- 4-Chloro-5-[4-(2-methyi-S-thiophen-Z-yl-QH-pyrazol—S-yImethyl)—piperazin-1-yl]—
benzofuran-2-carboxylic acid

- 5-[{15,48)-5-(2,6-Dichloro-benzenesulfonyl)-2 ,5-diaza-bicyclo[2.2. 1jhept-2-yl]-
4-methyl-benzofuran-2-carboxylic acid

- 5-[4-(2,4—DichIoro-phenylcarbamoyl)~piperidin—1-yl]—4-methyl—benzofuran-2-
carboxylic acid

and the stereoisomeric forms, mixtures of stereoisomeric forms or

pharmaceutically acceptable salts forms thereof.

2. A pharmaceutical composition comprising a compound according to claim 1

in admixture with one or more pharmaceuticaily acceptable excipients.

3. Use of a compound according to claim 1 for manufacturing a medicament
for the treatment of a disease or disorder selected from hypercholesterolemia,
hyperlipoproteinemia, hypertriglyceridemia, dyslipidemia, lipodystrophy,
cholestasisffibrosis, 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, Parkinson's disease and/or Alzheimer's disease.



