BENZOFURANYL DERI VATI VES AS 5- HT6- RECEPTOR | NHI Bl TORS TECHNI CAL FI ELD The
present invention relates to substituted sul phonam de conpounds, to
phar macewvocads/f3ersmul at i ons conpri si ng these conmpounds, pemagpre@ctobz4use of
t he conpounds for the prophylaxis and treatnent of nedical conditions
relating to obesity, type Il diabetes, land/ or disorders of the central
nervous system (CNS), to achi eve reduction of body wei ght and of body
wei ght gai n, aENAgEURANYS PERIVATSIEE AT SuBEs-RBAGMGROUNDEARIRSCbesity is a
condition characterized by an increase in body fat content resulting in
excess body wei ght above accepted nornms. Obesity is the nost inportant
nutritional disorder in the western world and represents a nmajor health
probl em i TEGHNIGHNdHEEFPal i zed countries. This disorder |eads to increased
nmortal ity due to increased incidences of diseases such as cardi ovascul ar
di seaSe, Tdiegerssenieingpation aclatessts yhsgitytedi sdpbenamidreeempoiagndsge | |
di abet es.pPigemachitigalfformudatinnseempuging thessicrrapowags, waidyta theassepefeihegoi ng
on for nmwlmmég.r tigh pronhydecgs anddseatateriiof nmirdieal ponditzarsorelating to
ser ot oni rebegity, wpsilkbdigbetdst had/ oy digordars ofithe oentralmavoge spsten (CFNIJctpt or
subt ypes ashidyg reduction phode weightiandr efipndakweigith gaioy as welleasefor osmghbicy pe
profilDe rnegui red i s however not known. Serotonin (5-hydroxytryptan ne or
5-HT), a key transmtter of the peripheral and central nervous system
nmodul at e BACKRGROUNRGERDf physi ol ogi cal and pat hol ogi cal functi ons,
i ncl udi ng anxi ety, sleep regul ation, aggression, feeding and depression.
Mul ti pl e Gleesitydsiancareliémd chasadbdrygeelsbshan éndreese indbody fatednéent rekoltey One
of t Hése,intexeess bidy weighphboye aaeptédnecnbyObesityr @l thgrmogtsimipori883 ( Ruat ,
M et al .n{tii®®dpl Bisoedann tBeopdsyarn WRedd abdnrepresEnds adhfjo? healtbelybblem

in all industrialized countries. This disorder leads to increased mortality due to

increased incidences of diseases such as cardiovascular disease, digestive

disease, respiratory disease, cancer and type II diabetes. Searching for

20  compounds, which reduce body weight has been going on for many decades. One

line of research has been activation of serotoninergic systems, either by direct

activation of serotonin receptor subtypes or by inhibiting serotonin reuptake. The

exact receptor subtype profile required is however not known.

25  Serotonin (5-hydroxytryptamine or 5-HT), a key transmitter of the peripheral and
central nervous system, modulates a wide range of physiological and pathological
functions, including anxiety, sleep regulation, aggression, feeding and
depression. Multiple serotonin receptor subtypes have been identified and
cloned. One of these, the 5-HTg receptor, was cloned by several groups in 1993

30 (Ruat, M. et al. (1993) Biochem. Biophys. Res. Commun.193: 268-276; Sebben,
M. et al. (1994) NeuroReport 5: 2553-2557). This receptor is positively coupled to
adenylyl cyclase and displays affinity for antidepressants such as clozapine.
Recently, the effect of 5-HTg antagonist and 5-HTg antisense oligonucleotides to
reduce food intake in rats has been reported (Bentley, J.C. et al. (1999) Br J

35 Pharmac. Suppl. 126, P66; Bentley, J.C. et al. (1997) J. Psychopharmacol. Suppl.
A64, 255; Woolley M.L. et al. (2001) Neuropharmacology).

Compounds with enhanced affinity and selectivity for the 5-HTg receptor have
been identified, e.g. in WO 00/34242 and by Isaac, M. et al. (2000) 6-

40  Bicyclopiperazinyl-1-arylsulfonylindoles and 6-Bicyclopiperidinyl-1-
arylsulfonylindoles derivatives as novel, potent and selective 5-HTs receptor
antagonists. Bioorganic & Medicinal Chemistry Letters 10: 1719-1721 (2000).

WO 2004/000828 and WO 02/100822, both in the name of Biovitrum AB,
45  disclose sulphonamide derivatives that bind to the 5-HTg receptor and that can

be used for the treatment of medical conditions relating to obesity, type II
diabetes, and/or CNS disorders.

However, the sulphonamide derivatives according to the present invention have
50 not previously been disclosed.



M et al. (1994) NeuroReport 5: 2553-2557). This receptor is positively
coupl ed to adenylyl cyclase and displays affinity for antidepressants such
as cl ozapvoaoidRessnt | y, the effect of 5-HT5 antagoni st aod/EpP20d6beznd i sense
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repréfents the effects of treatnent with Exanple 1 on body weight. Figure 2
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art. Oorr%%gls ag%%?s?tracitp a%cf Qree be i\éxeler:]é Itg ge o? %o%er}&{a.rl use in the treatment or

prophylaxis of obesity and type II diabetes, to achieve reduction of body weight
and of body weight gain, as well as in the treatment or prophylaxis of disorders of
the central nervous system such as anxiety, depression, panic attacks, memory

20 disorders, cognitive disorders, sleep disorders, migraine, anorexia, bulimia, binge
disorders, obsessive compulsive disorders, psychoses, Alzheimer’s disease,
Parkinson’s disease, Huntington’s chorea and/or schizophrenia, Attention Deficit
Hyperactive Disorders (ADHD), drug abuse. The reduction of body weight and of
body weight gain (e.g. treating body-weight disorders) is achieved inter alia by

25 reduction of food intake. As used herein, the term “body weight disorders” refers
to the disorders caused by an imbalance between energy intake and energy
expenditure, resulting in abnormal body (e.g., excessive) weight. Such body
weight disorders include obesity.

30  Compounds of Formula ()

One object of the present invention is a compound of Formula (I):

(0

or a pharmaceutically acceptable salt thereof, wherein either:
R! is methoxy and R2 is methyl; or

35



pharmaceutically acceptable salts have 5-HT5 receptor antagoni st, agoni st
and partial agonist activity and are believed to be of potential use in the
t r eat nentwono@rpisyl axi s of obesity and type || di abet epCcTiEP2@06hR2YE
reducti on of body weight and of body weight gain, as well as in the
treatment or prophylaxis of disorders of the central nervous system such as
anxi ety, depression, panic attacks, nenory disorders, cognitive disorders,
sl eep disorders, mgraine, anorexia, bulima, binge disorders, obsessive
conpul sive disorders, psz.choses, Al zhei nmer' s di sease, Parkinson's disease,
Hunt i ngt &%'is reetbpEw anddy” ishyseprapplybira, Attention Deficit Hyperactive
Di sor der R'(iabsidroxyd agd Bvisgeethyhe reducti on of body wei ght and of body
wei ght gain (e.g. treating body-weight disorders) is achieved inter alia by
reduct i orfhefcomeRands @fk@rnnﬁadﬁé@ash ¢ aisad asiseichatnivhiserigpRkapgiate.Asor der s”
refer8 t dhanmagplogicadly aceepteble spjtsalaciderabasecaddionsaliskiherest. The ake and
ener gy ephertiacalogicatlz agrentale additiansaits asqagntienesd abesecaregneant tgei ght .
Such bodyomsiriiet thgitheransugicaliy hotdee nbedpxig acbapd hags adflitiyy salt formy One
obj ect ofthahtheeaspenndhaeaabloto ferm. Compounds dhatFeavebasi¢ pyopesties can
phar mac e (rei coavested de ¢heialphermalkeutitadlyeniceptaide ecid aslditien salRg bydreadittoxy and
R2 i $0netthy base fRin withneh hpryorxiate RRid. Exeyahlanyacitd b yhclude imirganichyadaxy |
and R2 i suchtdsylhydrégen chlvpilentizduofgeRdrnmiide,(Hy)drogen hyelides essilplsukcebidor
wher e apmhopphatie acals apdargaciol apids sihd¢ly aaecetit abide psepari¢ acidd or base
addi t i on hydirdosglacttie neidl, lactiveagidhapyraval agd cglytolicaadd pinabdie aaiddnpalonicsal t s as
nment i onechcal) @xealianeidybanternasutpinpric aeid, helueheswpbohiccadidly active non-t oxi c
aci d 1and nhethanasidiphbait sddl} trifbrareaddiiat adidefuneaoacids sac@nibddd t matior m
Conpoundacid)aartasivencihh siiquagesdliogtic aatil, peambmasalicglic acidi painoic acid,
phar mac e eneeikc| acidy e pitdb kheidoandl tiaeliké.i Rtersplatg baye hd@izionnglt forms are

the sodium, potassium, calcium salts, and salts with pharmaceutically

acceptable amines such as, for example, ammonia, alkylamines, benzathine, and

20 amino acids, such as, e.g. arginine and lysine. The term addition salt as used
herein also comprises solvates which the compounds and salts thereof are able
to form, such as, for example, hydrates, alcoholates and the like.

For clinical use, the compounds of the invention are formulated into

25 pharmaceutical formulations for oral, rectal, parenteral or other mode of
administration. Pharmaceutical formulations are usually prepared by
mixing the active substance, or a pharmaceutically acceptable salt
thereof, with conventional pharmaceutical excipients. The formulations
can be further prepared by known methods such as granulation,

30 compression, microencapsulation, spray coating, etc. The formulations
may be prepared by conventional methods in the dosage form of tablets,
capsules, granules, powders, syrups, suspensions, suppositories or
injections. Liquid formulations may be prepared by dissolving or
suspending the active substance in water or other suitable vehicles.

35 Tablets and granules may be coated in a conventional manner.

Another object of the present invention is a compound above for use in therapy.

Another object of the present invention is a compound above for use in the
40 treatment or prohylaxis of a 5-HTg receptor related disorder, such as obesity,

type II diabetes, and/or CNS disorders, to achieve reduction of body weight and
of body weight gain.

Another object of the present invention is a pharmaceutical formulation
45  comprising a compound above as an active ingredient, in combination with a
pharmaceutically acceptable diluent or carrier.

Another object of the present invention is a pharmaceutical formulation
comprising a compound above for use in the treatment or prophylaxis of a 5-HTg

50 receptor related disorder, such as obesity, type II diabetes, and/or disorders of



the base formw th an appropriate acid. Exenplary acids include inorganic
aci ds, such as hydrogen chl ori de, hydrogen brom de, hydrogen i odi de,

sul phuri cwecbeb/13pi50sphori c aci d; and organi ¢ aci ds suchpres/Eee@kioss2aci d,
propanoi ¢ aci d, hydroxyacetic acid, lactic acid, pyruvic acid, glycolic
acid, maleic acid, malonic acid, oxali acid, benzenesul phoni ¢ aci d,

t ol uenesul phoni ¢ aci d, nethanesul phonic acid, trifluoroacetic acid, fumaric
acid, succinic acid, malic acid, tartaric acid, citric acid, salicylic
acid, p- an1nosallcyllc acid, panoic acid, ben20|c acid, ascorblc acid and
the |i ke thECERBRAASTVOHS éyaf&m,ttpmhseafﬁtreflﬁﬁmn af bodypweightiand offndyssi um
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manner . the central nervous system, to achieve reduc ion of body weight and of body

weight gain.

20 Examples of disorders of the central nervous system are cognitive disorders
including Alzheimer’s disease and cognitive impairment associated with
schizophrenia.

The methods delineated herein can also include the step of identifying that the

25 subject is in need of treatment of obesity, type II diabetes, or disorders of the
central nervous system, or in need of reducing body weight and of body weight
gain.

The invention further relates to cosmetic use of one or more compounds of any of
30 the formulae described herein, for causing loss of weight, as well as cosmetic
formulations containing said compounds.

Still further, the invention relates to a non-therapeutic metod for improving the
bodily appearance of a mammal, including a human, in which the method

35 comprises orally administering to said mammal one or more compounds of any of
the formulae described herein.

“An effective amount” refers to an amount of a compound that confers a
therapeutic effect on the treated subject. The therapeutic effect may be objective

40 (i.e., measurable by some test or marker) or subjective (i.e., subject gives an
indication of or feels an effect).

For clinical use, the compounds of the invention are formulated into
pharmaceutical formulations for oral, rectal, parenteral or other mode of

45  administration. Usually the amount of active compounds is between 0.1-95% by
weight of the preparation, preferably between 0.2-20% by weight in preparations
for parenteral use and preferably between 1 and 50% by weight in preparations
for oral administration.



Anot her object of the present invention is a conpound above for use in
t herapy. Another object of the present invention is a conpound above for
use in theotneatsmsnt or prohyl axis of a 5-HT5 receptor relratredcdsxraey der ,
such as obesity, type Il diabetes, and/_or CNS disorders, to achieve
reducti on of body wei ght and of body wel ght gain. Another object of the
present invention is a pharmaceutical fornulation conprising a conpound
above as an active ingredient, in conbination with a pharmaceutically
acceptabl e diluent or carrier. Another object of the present invention is a
phar macediecipicrb iy desoaf tsmstiveiswpstanssississdvitivieye wids range and wik
t r eat mentdegeng oapraFions; factors gush gppforcxapinle, theindvidunlssaaaemestigh as
obesi ty, eagh@atientpagddhe soutaef/askmigissatien dngensealc eral ead paieptarsl syst em
t o achi eflospgesiwill bhintherangegdihio IMImME PHARY Qleagive sy@stanc&not her obj ect
of thé pmesterbly $Pctet 1 2fhmgsper dasthod for the treatnent or prophylaxis of a
5-HT5 receptor rel ated di sorder, such as obesity, type Il diabetes, and/ or
di sor der Proresses fosnneparationous system to achi eve reduction of body
wei ght and of body wei ght gain, which conprises admnistering to a subject
in need dh asfwetharraspeotetite iaventidrcelatas tarmetiodsfof anaddng campozivdsef anagot her
obj edt ofof the fgrmedeahersin mommpising reaatisighoy 6 onouut af tingycémplnds o€ pt or
acti vi t y the dorpnulse miglindatedi htreim, macltidireg sngbperessas dedadatdichersin.dihe
ef f ecti veoammumdsaff the dompalan chbabowey Bnptdpared by cet inodnalhgy pritds ent
I nvent i orconsgentignal srethbds, amdrpspauialbaccerding tolve imamalegytwith thé a
medi canerftlldwingusethiodst he treat ment or prophylaxis of a 5-HT5 receptor
rel attéd di sorder, such as obesity, type Il diabetes, and/or disorders of
t he cent e cheinvioals wedtianthetaboaeiessrgbed syitthietia rofitdumdy imelugdbf foand of body
wei ght gaxample, solvents, reagents, catalysts, protecting group and deprotecting group
reagents. The methods described above may also additionally include steps,
either before or after the steps described specifically herein, to add or remove
20  suitable protecting groups in order to ultimately allow synthesis of the
compounds of any of the formulae described above, their salt forms, or
formulations that include the compounds or their salt forms. In addition, various
synthetic steps may be performed in an alternate sequence or order to give the
desired compounds. Synthetic chemistry transformations and protecting group
25 methodologies (protection and deprotection) useful in synthesizing applicable
compounds are known in the art and include, for example, those described in R.
Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.W.
Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2rd Ed., John
Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for
30  Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed.,
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995) and
subsequent editions thereof.

The specific examples below are to be construed as merely illustrative, and not
35 limitative of the remainder of the disclosure in any way whatsoever. Without
further elaboration, it is believed that one skilled in the art can, based on the
description herein, utilize the present invention to its fullest extent. All
publications cited herein are hereby incorporated by reference in their entirety.

40



Exanpl es of disorders of the central nervous systemare cognitive disorders
i ncludi ng Al zhei ner' s disease and cognitive inpairnment associated with
schi zophrwoizaoe/iBasonet hods del i neat ed herein can al so i ecirmbeodsines2ss ep of
identifying that the subject is in need of treatnent of obesity, type |

di abetes, or disorders of the central rfervous system or in need of
reduci ng body wei ght and of body wei ght gain. The invention further relates
to cosnetic use of one or nore conpounds of any of the formul ae descri bed
herein, for causing |loss of weight, as well as cosnetic formnul ations

cont ai ni Aga&aelg lconpounds. Still further, the invention relates to a

non-t herapeutic nmetod for inproving the bodily appearance of a mamal,

i ncl udi ng a b whi ch the method conprises orally adm nistering to
said mamal pr nore conpounds of any of the formnul ae descri bed herein.
"An effectin
t herapeuti'c effect Nbh the treated subject. The therapeutic effect may be
obj ective (i.e. ngasurable by sone test or marker) or subjective (i.e.,
subj ect gives am 1 o or feels an effect). For clinical use, the
conpounds of the iQve formul ated i nto pharmaceutical fornulations
for oral, rectal, pareqts oor other node of admi nistration. Usually the
anount of active conpounds is between 0.1-95% by wei ght of the preparation,
: 0% by weight in preparations for parenteral use and
preferably betwegn 1Yand 50% by wei ght in preparations for oral

adm ni stration.Jhe typical daily dose of the active substance varies within
a wi de range a i depend on various factors such as, for exanple, the

i ndi vi dual requirenent of

5  N-[7-(4-piperidinyl)oxy-1-benzofuran-5-yl]-2-methoxy-5-
methylbenzenesulfonamide

Example 1 was prepared as follows:

10  7-iodo-N-(2-methoxy-5-methylphenyl)-1-benzofuran-5-sulfonamide is produced
starting from 2,3-dihydrobensofuran. Treatment with chlorosulfonic acid gives
the corresponding sulfonyl chloride, which is iodinated using iodine
monochloride. Aromatization is done using NBS, resulting in 7-iodo-N-(2-
methoxy-5-methylphenyl)-1-benzofuran-5-sulfonamide after treatment with

15  cresidine.

Hydrolysis of 7-iodo-N-(2-methoxy-5-methylphenyl)- 1-benzofuran-5-sulfonamide
in alkaline solution using copper as catalyst results in 7-hydroxy-N-(2-methoxy-
5-methylphenyl)-1-benzofuran-5-sulfonamide. Reaction with a methyl carbamate

20 protected mesylate of 4-hydroxypiperidine, results in methyl 4-[(5-{(2-methoxy-5-
methylphenyl)amino]sulfonyl}- 1-benzofuran-7-yl)oxy|piperidine- 1-carboxylate,
which is hydrolysed in alkaline solution giving the title compound.

Example 2 (metabolite of Example 1)

25
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each patient and the route of adm nistration. In general, oral and
parenteral dosages will be in the range of 50 to 300 ng per day of active
subst ancewopoeisisbl y 50 to 150 ng per day. Processes fecTtmre@ansiuon | n a
further aspect the invention relates to nmethods of maki ng conpounds of any
of the fornul ae herein conprising reacfﬁng any one or nore of the conpounds
of the formul ae delineated herein, including any processes deli neated
herei n. The conpounds of the formul ae above nay be prepared by, or in

anal ogy with, conventional nethods, and especially according to or in

anal ogy with the follow ng nethods. The chem cals used in the

above- dedti{-KeairRgyitingiexy- H-hgnaofiagnionel-edaydmogymeatl-e, sol vents,

r eagent s MethpEyhanzenesiplfanaapidey group and deprotecting group reagents. The
met hods descri bed above nay al so additionally include steps, either before
or af Per BExample Spanetabeliterpd Exampleflical |y herein, to add or renove suitable
protecting groups in order to ultimately all ow synthesis of the conpounds
Qr wibhe described above, their salt forms, or fornulations
conpounds or their salt forns. In addition, various

y be perfornmed in an alternate sequence or order to give

group nethodologtg (protection and deprotection) useful in synthesizing
appl i cabl e conpolin » € in the art and include, for exanple, those
described in R LaQoc hensi ve Organic Transformations, VCH
Publ i shers (1989); T.° eede and P.G M Wits, Protective Goups in
Organic Synthesis, 2nd Ed., John WIley and Sons (1991); L. Fieser and M
Fieser, Fieser and.fFiesgr's Reagents for Organic Synthesis, John Wley and

Sons (1994); and(l. guette, ed.,
HN

N-[7-(4-piperidinyl)oxy-1-benzofuran-5-yl]-2-hydroxy-5-
10  methylbenzenesulfonamide

BIOLOGICAL TESTS

The ability of a compound according to the invention to bind a 5-HTg receptor,

15 and to be pharmaceutically useful, can be determined using in vivo and in vitro
assays known in the art.

(a) 5-HTs binding Assay

20 Binding affinity experiment for the 5-HTg receptor are performed in HEK293
cells transfected with 5-HTg receptor using (3H)-LSD as labeled ligand according

to the general method as described by Boess F.G et al. Neuropharmacology vol.
36(4/5) 713-720, 1997.

25 Materials

Cell culture
The HEK-293 cell line transfected with the 5-HTg receptor was cultured in

Dulbeccos Modified Eagles Medium containing 5 % dialyzed foetal bovine serum,
30  (Gibco BRL 10106-169), 0.5 mM sodium pyruvate and 400 pg/ml Geneticin (G-
418) (Gibco BRL10131-019). The cells were passaged 1:10, twice a week.

Chemicals

The radioligand [3H] LSD 60-240 Ci/mmol, obtained from Amersham Pharmacia
35 Biotech, (Buckinghamshire, England) was in ethanol and stored at -20°C. The

compounds were dissolved in 100% DMSO and diluted with binding buffer.



Encycl opedi a of Reagents for Organic Synthesis, John Wley and Sons (1995)
and subsequent editions thereof. The specific exanples below are to be
const ruedwveoeenelsy illustrative, and not limtative of pClrEpe@omsszder of
the disclosure in any way whatsoever. Wthout further elaboration, it is
bel i eved that one skilled in the art cdn, based on the descri ption herein,
utilize the present invention to its fullest extent. Al publications cited
herein are hereby incorporated by reference in their entirety. Exanple 1
N-[ 7- (4- pi peridinyl)oxy-I-benzofuran-5-yl]-2-nmethoxy- 5-
met hyl be onam de Exanple 1 was prepared as foll ows:
7- i odo- NQoropiindyes: dibitted ip{eanyay 96 mebleYrhottorm royPseisietariades i s produced
st art i ng (EeBHNg loc.drosfar Aberiddh campley warhinubatechinc Redrasd (PRtiRirte aci d
gi ves _t hdPeararddpstumeats B Y o Gyroningess The Nefhedands). Theitetat amrousit 9§ i odi ne
nmonochl ordidded ragdioligand atsoneasirgdrie Raskard Rsavell Batas platesi (Ragkarddo- N- ( 2-
met hoxy- Snsteumentsh BaY, Groningeno The ANetBerdands) i ivhel erefenee of Mienoset™wi t h
cresi di n€0 sgavilbatjen §uit (PackarbBiescienee: Mexides, Gt HpAbhenyl ) -
| - benzof ur an-5-sul fonam de in al kaline sol ution using copper as catal yst
resul ts iBufferhydr oxy- N- ( 2- met hoxy- 5-net hyl phenyl ) -
| - bed@of UiterbiBding Huiiemicdsisted at 20 ocnMWHERES, /80 mM NaChd®and! Mgsileandd
mesyl at e lomM,-EBR@AoRHM .peri di ne, results in methyl 4-[(5-{[(2-nethoxy-5-
met hyl phenyl ) am no] sul f onyl } - 1- benzof ur an- 7- yl ) oxy] pi peri di ne-
1- car boxMethmdswhi ch i s hydrol ysed in al kaline solution giving the title
conpound. Exanple 2 (netabolite of Exanple
1) N-[13- ( M@npeanedprephyation | - benzof ur an- 5-yl ] - 5- hydr oxynet hyl - 2-
met hoxybelelle nesrelgrowa to dgpexamzitely (9086 ebofluémceodn Bradpl2e. A NUNC culture
dishes. The medium was aspirated, and after rinsing with ice-cold PBS, the cells
were scraped off using 25 ml Tris buffer (50 mM Tris-HCI, 1 mM EDTA, 1 mM
EGTA, pH 7.4) and a window scraper. The cells were then broken with a Polytron
20 homogeniser, and remaining particulate matter was removed by low-speed
centrifugation, 1000x g for 5 min. Finally, the membranes were collected by high-
speed centrifugation (20 000x g), suspended in binding buffer, and frozen in
aliquots at -70°C.

25 Radioligand binding
Frozen cell membranes were thawed, immediately rehomogenized with a Polytron
homogenizer, and coupled to SPA wheat germ agglutinin beads (Amersham Life
Sciences, Cardiff, England) for 30 min under continuous shaking of the tubes.
After coupling, the beads were centrifuged for 10 minutes at 1000 g, and

30 subsequently suspended in 20 ml of binding buffer per 96-well plate The binding
reaction was then initiated by adding radioligand and test compounds to the
bead-membrane suspension. Following incubation at room temperature, the
assay plates were subjected to scintillation counting.
The original SPA method was followed except for that membranes were prepared

35 from HEK293 cells expressing the human 5-HTg receptor instead of from HeLa
cells (Dinh DM, Zaworski PG, Gill GS, Schlachter SK, Lawson CF, Smith MW.
Validation of human 5-HTg receptors expressed in HeLa cell membranes:
saturation binding studies, pharmacological profiles of standard CNS agents and
SPA development. The Upjohn Company Technical Report 7295-95-064 1995;27

40 December). The specific binding of [3H]LSD was saturable, while the non-specific
binding increased linearly with the concentration of added radioligand. [3H] LSD
bound with high affinity to 5-HTg receptors. The Ky value was estimated to 2.6+

0.2 nM based on four separate experiments.

45  The total binding at 3 nM of [3H] LSD, the radioligand concentration used in the
competition experiments, was typically 6000 dpm, and the specific binding more
than 70%. 5-HT caused a concentration dependent inhibition of [3H] LSD binding
with an over all average Ki value of 236 nM when tested against two different
membrane preparations. The inter assay variability over three experiments

50 showed a CV of 10% with an average K; values of 173 nM (SD 30) and a Hill



N-[ 7- (4- pi peridinyl)oxy-I-benzofuran-5-yl]-2-hydroxy-5-
nmet hyl benzenesul f onam de Bl OLOG CAL TESTS The ability of a conpound
accor di ngwboddénssisnventi on to bind a 5-HT5 receptor, an@CrErée/063249
pharmaceutically useful, can be determ ned using in vivo and in vitro
assays known in the art. (a) 5-HT6 bi nd} ng Assay Binding affinity
experinment for the 5-HT5 receptor are perforned in HEK293 cells transfected
Wi th 5-HT5 receptor using (3H)-LSD as | abeled |igand according to the
general nethod as described by Boess F. G et al. Neuropharnmacol ogy val.
36(4/5) rosfiirEmt of O (N OHYallhe dalra asedy vid@ative Wasie s §x=HeKi vgluuﬁé for
t r ansf ectfedmpleH qugprssentsdindaplos. Mhdndapaligddigapds displasebthamracificed
Eagl es ModndingbdiHi M in 8 aangeairgtien-dependentypanner.sdpeitat diffesent BRL
10106- 16Pptemrics. finesisaknrdpy plmeteacufer ecompaundserias meathiotiepini8nNG beo
BRLI 013 >migngenin (1H2ndIY s-Hie(236paMs ageghysergidet(f2 M) xmpesuleiden cal s The
radi ol i gdh?7Q 8M). LSD 60-240 G/ mmol, obtai ned from Amersham Phar naci a
Bi ot ech, (Bucki nghanshire, England) was in ethanol and stored at -20 C. The
conpoundPrateia determlinationn 100% DVSO and dil uted with binding
buf f er . Difspieiabbecadratiansdeeedatedhingdewith BigRad Erotes fhesdy Brodfordm
pol ypPopWNMné maipid end (s€ositivagnéthod foothaquantitatiogA)f misaegrassquentitienelibat ed
i n Packarpgo@ iupiliaing theguoitariplel of pirotemelys bBading. SnehBrogbam T9é6;72:248-
Net her | ardd$.) Boviihe senimalallbummim wasfuseddedstaadaal.i gand was neasured in Packard
24-wel | Barex plates (Packard

Scintillation counting

15  The radioactivity was determined in a Packard TopCount™ scintillation counter

(Packard Instruments, Meriden, CT, USA) at a counting efficiency of

approximately 20 %. The counting efficiency was determined in separate sets of

experiments.

20 Saturation experiments
At least 6 concentrations in duplicates of radioligand (0.1-20 nM of [3H| LSD)
were used in saturation experiments. The specific binding was calculated as the
difference between total binding and non-specific binding, which was determined
as the binding of radioligand in the presence of 5 uM lisuride. Bmax and the

25 dissociation constant, Ky, were determined from the non-linear regression
analysis using equation 1. L, is the unbound concentration of radioligand, and is
y is the amount bound.

_ B L

y Tu+ Kd (equation 1)
30 Competition experiments
Total- and non-specific binding of radioligand was defined in eight replicates of
each. Samples containing test compound were run in duplicate at 11
concentrations. Incubations were carried out at room temperature for 3 hours.
The ICso value, i.e. the concentration of test compound that inhibited 50% of the
35  specific binding of radioligand, was determined with non linear regression
analysis and the K; value was calculated using the method of [Cheng Y.C.
Biochem. Pharmacol. 22, 3099-3108, 1973S] equation 2.
1ICs0

L
14—
K
L = concentration of radioligand

40  Ka= Affinity of radioligand

Ki = (equation 2)

(b) 5-HTs Intrinsic Activity Assay

Antagonists to the 5-HTg receptor were characterized by measuring inhibition of
45  5-HT induced increase in cAMP in HEK 293 cells expressing the human 5-HTg
receptor (see Boess et al. (1997) Neuropharmacology 36: 713-720). Briefly,



Instrunents B.V., Goningen, The Netherlands) in the presence of
Mcroscint(tnm) 20 scintillation fluid (Packard Bi osci ence, Meriden, CT,
USA) . Bufwenoddms4isondi ng buffer consisted of 20 nM HEPEBCTAPOosNbIaLl , 10
mM Mgl 2, and 1 mM EDTA, pH 7.4. Methods Menbrane preparation Cells were
grown to approximately 90% confl uence &% 24.5 x 24.5 NUNC cul ture dishes.
The medi um was aspirated, and after rinsing with ice-cold PBS, the cells
were scraped off using 25 m Tris buffer (50 mMIris-HO, 1 nM EDTA, 1 niM
EGTA, pH 7.4) and a w ndow scraper. The cells were then broken with a

Pol yt ron H%%%’e/rﬁ-ﬁé%, caliziweshsgadicd dn Ralyly ine soatede? ¢-srellplatescatry den sty

| ow speedf @800 § wgdlt arodh grak@0 Ox DM E MY (Dmlbeaco’sRindifieyl, Eddhe Meelidonanes wer e
col | ect eqwlthoht ghesglered) cemtainihg @b idialy£e20F @akBgyine Sespanfde d-8 n abi ndi ng
buf fer, @TdCfincezs% CO, ldubaddis Tale médiuth wasadhehiagpiidtdd aad Aeplhcarbn cel |
menbr ane®. vefleadshp weetiu i Rdilat Balynte Barrogtitide domtdifing 20 N THEPES,
honogeni ze5 mMndols@tyRhethybanthid@ad 1985 mapevinkisetrimbebdmin)\Mtesham Li f e
Sci ences additich bf tesEB@bstatted, W0 POdiBEdlvetd de Ay vnbaRab Sthehails Reeref t he
tubes. Afif&ip£e4Rb 1@ mihng Peeds 185LCoRMEtBHIL AHOhedR Wi £t 1000 g,
and subseguentdyaSYTRERARND ddhtétt Whs AbtRhided dsiiy 4 PAAiBEEHRC AP IkiP! at e The
bi ndijpg 1LAEEL IR WS B{Htéétﬂtlﬁﬁfﬁa’ﬂé‘ﬁ%%ﬂ‘. leQpdt PhtakERists
conpoundsy 40t A1giMePsy HhingSHe REH ér?t'?at?i‘é;;? ALl /E’?ﬁl'li% idH of §OM

{ eper at P (o (B AS SRlnilk 4 S5) URiaSHDIGREE G MBS Gl bl gount [ ng. The
ori gi nal IéSPO,corr— ED ?1+"{’§151T1 Q) except for that ne anes were prepared

15 Example 1 has a selective affinity to 5-HTg receptors with Kj and ICso,corr values
between 0.5 nM and 5 uM or display a % inhibition of [3H] LSD > 20 % at 50 nM
and is an antagonist, agonist or partial agonist at 5-HTg . Example 1 shows good
selectivity over 5-HT1a, 5-HTa2a, 5-HT2a, 5-HT2p, and 5-HTac (see Table 3 for

values).
20
Additional assays were used for Example 1, see Table 1
Table 1 — Additional assays used for Example 1
Assay Origin Reference Bibliography
Compound
B1 Human recombinant cells Atenolol Levin et al. (2002)
(HEK-293 cells)
B2 Human recombinant (SO ICI 118551 Smith and Teitler
cells) (1999)
k (KOP) | Guinea-pig cerebellum U 50488 Kinouchi and
Pasternak (1991)
5-HT3 Human recombinant (HEK- | MDL 72222 Hope et al. (1996)
293 cells)
25

References in Table 1

LEVIN, M.C., MARULLO, S., MUNTANER, O., ANDERSON, B. and
MAGNUSSON, Y. (2002) The myocardium-protective Gly-49 variant of the beta

30 1l-adrenergic receptor exhibits constitutive activity and increased desensitization
and down regulation. J. Biol. Chem. 277: 30429-30435

SMITH, C. and TEITLER, M. (1999) Beta-blocker selectivity at cloned human
beta;- and betas-adrenergic receptors. Cardiovasc. Drugs Ther., 13 : 123-126.
35

KINOUCHI, K. and PASTERNAK, G.W. (1991) Evidence for «1 opioid receptor
multiplicity in the guinea pig cerebellum. Eur. J. Pharmacol., 207 : 135-141.



from HEK293 cel |l s expressing the human 5-HT5 receptor instead of from HelLa
cells (Dhnh DM Zaworski PG G Il GS, Schlachter SK, Lawson CF, Smth MN
Val i dat i omoabodmsmsn 5- HTS receptors expressed in HelLa ceCli/preoonsses:
saturation binding studies, pharnmacol ogical profiles of standard CNS agents
and SPA devel opnent. The Upj ohn Conpan I Techni cal Report 7295-95-064 1995;
27 Decenber). The specific binding of [3H LSD was saturable, while the
non-specific binding increased linearly with the concentration of added
radi ol i gand. [ﬂ LSD bound with high affinity to 5-HI5 receptors. The Kd
val Ue vaHQRE) A o PETEBS 5J .o BRANNe A My, FAMBERT,.) o and BLACKBYRN, The
total bi fdPnEL2R6)Lhaygrtearizationgha hyypapthBaigHYPEIRIE 1eSEPIon tYR®H in t he
conpet i t i(lop-FEkFeAishenbgnit wéasbly eppresiseq iB GEK @pmhcelndBriheg. Spevneal., bi ndi ng
mor e tharny j80%23%7Hi4saused a concentrati on dependent inhibition of [3H LSD
bindigg wth an over all average Ki value of 236 nMihen tested agai nst two
di fferent(c)r@]g&ane,oqup@@ggg&,@dlsnfa'&wiﬁtak@r assay variability over three
experiments showed a CV of 10% wth an average K values of 173 nM (SD 30)
and a Hillcoefficient of 0.94 (SD 0.09). The intra assay variation was 3%
(n=4). Ki__val for. Ex le 1 are presented in Table 3. Al unl abelled
| i gands HODS i nding of [3H LSDin a
concentrati on-dependent manner, albeit at different potencies. The rank
order of potency for the conpounds was nethiothepin (2 nM >m anserin (190
nM * 5?! E236 n% !>rret hyser gi de (482 nM >nesul ergide (1970 nM. Protein
det ellpn' n 0 concentrations were determined with Bi oRad Protein
Assay (Bradford MM A rapid and sensitive nmethod for the quantitation of
m cr ogr afixgeepieilt was disfsolyedtininYauwi/lv) PEGg@he0. %4 ‘Reeen 800f10omdt sdpdivety e
bi ndi ng. adatate Busiehephl 60 The TRriz4gonding soBaiomwasarserhas talméle. was used as
st andar d.The stability of the solutions were checked upon storage for 14 days. Solutions

15  were formulated twice a week and stored in freezer. The solutions were analysed

for the actual concentrations and found similar between the two occasions.

Animals

20  Hundred (100) male Sprague-Dawley rats were raised on high fat diet at Scanbur
BK AB (Sollentuna, Sweden) which upon their arrival to the Biovitrum animal
care facility weighed approximately 700 g (17 weeks old). The rats were
conditioned and weighed for approximately three weeks after their arrival. The
rats were singly stored in standard cages during constant room conditions (temp

25  22+/-1°C, humidity 40-60%, 12 h light/dark cycle, lights off at 10 am). The rats
received the same high fat diet (45 kcal% fat, 4.7 kcal/g; D12451) as they
received at Scanbur. The diets were purchased from Research Diets, Inc., New
Jersey, USA, consisted of pellets and were stored under dry and cold conditions.

30 Experimental session

The high fat fed animals which gained the highest weight were selected. This
population weighed 799 + 60 g. The selected forty-eight (48) rats were
randomized and divided into five treatment groups in order to obtain as

35 homogeneous groups according to body weight as possible. Each treatment
group consisted of 12 rats: Group 1 - vehicle, Group 2 - Example 1 - 5 mg/kg (11
umol/kg), Group 3 — Example 1 - 15 mg/kg (33 umol/kg), Group 4 — Example 1 -
30 mg/kg (66 umol/kg). Further nine (9) rats were allocated for measurement of
compound exposure and pharmacokinetics at each dose group in parallel for the

40  seventh and the twentyninth days. The study was started by baseline
measurements for five days in order to accustom the rats to the procedure and to
the experimentalists. Test compound was administered orally once a day at 9-10
am in a volume of 2.5 ml/kg i.e.an average of 2 ml per (800 g) rat. Pellets and
body were weighed each day in connection with the injections. Water bottles were



Scintillation counting The radioactivity was determned in a Packard
TopCount (tm scintillation counter (Packard Instrunents, Meriden, CT, USA)
at a counwongoefiisei ency of approximately 20 % The courCTrmEp2@bibisency was
determ ned in separate sets of experinents. Saturation experinments At |east
6 concentrations in duplicates of radi OF | gand (0.1-20 nwof [3H LSD) were
used in saturation experinents. The specific binding was cal cul ated as the
di fference between total binding and non-specific binding, which was
determ ned as the binding of radioligand in the presence of 5 nMisuride.
Bmax and Waighed enescr eeknThe Heighings rare dene Witk @ cAmpadet aeistedMetdlsr | i near
regr essi divlesdeally 092 hglapce dldatavere transfeged freto g Beeel teBilalst r at i on of
radioligand, and is y is the anount bound. D max' LM. y = - (equation 1)
Lu +Kd C&pere tweniyeighth dagntrynikdileed waggammed facdsteamipiatigny serum
radi oPi g@hacasesingefing tapting fesedhtty aeils, deglyserddess sbples@aab 3L cldAkai ni ng
t est conpdurid ARé¥leand rean Hierpatossit avast alsa detenadned. Epididymal iyehibat i ons wer e
carri ed @dipese tissom Hegnrndigagteodngmigs ousele wene disssotedapnd weighed.t he
concentration of test conmpound that inhibited 50% of the specific binding
of radioligand, was determined with non |inear regression analysis and the
Ki val ue Rhasmagokimeticed usi ng the net hod of [Cheng Y.C. Biochem Pharmacol.
22, 3099-3108, 1973S] equation 2. Ki = - (equation 2) L = concentration of
radi ol i gaddescribed above satellite animals for plasma exposure (3 animals/dose) were

treated orally with 5, 15 and 30 mg/kg/dag — Example 1. Day 7 blood samples

are taken from the tail vein at the time points predose, 10 min, 30 min, 1 h, 2 h,

3 h,4h, 6h, 8h, och 24 h after dose. From the animals in the treatment group

15  of 15 mg/kg/dag, new blood samples were taken on day 28 at corresponding

time points as for day 7. Blood samples (ca 150 pL) were sampled in heparinized

tubes and were placed on ice until centrifugation (4000 rpm, 5 min, +4° C).

Plasma was stored at -20° C until analysis. The blood samples were analysed by

HPLC and electrospray ionization tandem mass spectrometry.

20

Statistics

The food and water intake, and body weight data are calculated in gram and % of

basal and expressed as mean +/- SD and/or +/-SEM. The basal value at the day
25 Dbefore (day 0) the start of treatment was considered representative since

averaging the values over all pretreatment days did not change the results.

The data of body weight and food intake was statistically analysed by two-way
univariate ANOVA with repeated measurements (treatment x time) followed by
30 one-way ANOVA for comparison between treatment groups at selected time
points. Clinical chemistry measurements were analysed by one-way ANOVA
followed by Dunnetts t-test for test of significance of treatment groups versus
vehicle control. A difference between two groups was considered significant if
P<0.05. Statistical evaluation was performed using SPSS for Windows.

35

RESULTS

Effect on body weight

40 The aim of the long-term study was to study whether a prolonged treatment
period for four weeks may result in maintained body weight reduction and
further be able to determine the minimum effective dose. The doses were selected
based on earlier acute and long-term studies with Example 1. The body weight



Kd= Affinity of radioligand (b) 5-HT6 Intrinsic Activity Assay Antagonists
to the 5-WIQ receptor were characterized by neasuring inhibition of 5-HT

i nduced iwone&sB4isn CAMP in HEK 293 cel | s expressing t hechwramnwsheidid
receptor (see Boess et al. (1997) hburogharnacology 36: 713-720).

Briefly, HEK293/ 5- HT5 cells were seeded!¥n pol yl ysi ne coated 96-wel |l pl ates
at a density of 25,000 / well and grown in DVEM (Dul becco's Modified Eagle
Medi um) (wi t hout phenol -red) containing 5% dial yzed Foetal Bovine Serum for
48 h at 37Cin a 5% CO2 incubator. The medi um was then aspirated and

repl aced ¥ @ecreagedasignificantly b & Ighrgpghousthe whelgitreptmenssrigfing 20
nmM HEPES,(Rapestedy AN Grpwas 3.4 8hT he-Qe PaAPOL) fijend)- fbgitadusienyif BPEYIn n) .
After addveigiinvere 3-8s8-7samd Patiedar thspdegesdt lsornd d Simeg Asg egppaetdvaim t he

cel I s werBupnettpittest P-09d for all growroys vehiclshiSeedlabiedbat or . The medi um
was agai n aspirated and the cAMP content was determnm ned using a radi oactive
CAMVP kit (Anmersham Pharnmaci a Bi ot ech, Bl OTRAK RPA559). The potency of

ant agoni sts was quantified by determ ning the concentration that caused 50%
inhibition of 5- HT (at [5-HT]= 8 tinmes EC50) evoked increase in cAMP,
using the formula I C50 corr=1C5q/ (1+[5HT] / EC50). Exanple 1 has a
selective affinity to 5-HT5 receptors with K and |1 Cso. corr val ues between
0.5 nMand 5 mMor display a %inhibition of [3H LSD > 20 % at 50 nM and
is an antagoni st, agonist or partial agonist at 5-HT5 . Exanple 1 shows
good selectivity over 5-HTi a, 5-HT2a, 5-HT2a, 5-HT2b, and 5-HT2c (see
Table 3 for values). Additional assays were used for Exanple 1, see Table 1
Table 1 - Additional assays used for Exanple 1 References in Table 1



LEVIN, MC , MARULLO S

MUNTANER, O,

ANDERSQON, B. and MAGNUSSOQN, Y.
(2002) The nyocardi um protective Gy-49 variant of the beta 1l-adrenergic
recept or wehnd/3sisoonstitutive activity and increased desempratenat2zson and

down regul ation. J. BioLChem 277 : 30429-30435 SMTH, C. and TEITLER, M
(1999) Beta-bl ocker selectivity at cloned human betai- and beta
2-adrenergic receptors. Cardiovasc.—Drugs-Ther., J 3 : 123-126. KI NOUCH ,
K. and PASTERNAK, G W ([1®91) Evidence|fof Ki opioid receptor nmultiplicity
in the guinea pig cerebel$umw Eur.,| J| Pharnmgcol, 207 : 135-141. HOPE, A G,
PETERS, J. A, BROMW, A Mg <-AMVBERT, U.J. and BLACKBURN, T.P. (1996)
Characterization of a hupag s- hydnox rgpt m ne3 receptor type A
(h5-HT3R-As ) subunit stpbhbyr—expressed+na—HEK 293 cells. Brit. J.
Phar macol , 118 : 1237-1245. (c) Efife@ |Bn|dady wei ght and onfood i ntake
MATERI ALS AND METHODS Test conpounds/ 3xgnpgte 1 was dissolved in 5 % (wv)
PEG 400, 0.2% Tween 80 +10 nmM sodifun aget oy € biffer, pH 6. The
correspondi ng solution was_used ag v Shil Tl The@stabi lity of the solutions
wer e checked upon storage for 14 days. |Sol utlioms were fornulated tw ce a
week and stored in freezer. The soLutHicns wer e @anal ysed for the actual
concentrations and found/&inilar bgt \Q@eﬂ 1Pe t occasi ons. Animals Hundred
(100) mal e Sprague- Dawl ey—rats—were—+rairsed—an hEgh fat diet at Scanbur BK
AB (Sol l'entuna, Sweden) Which @pon thei L arrii vag to the Biovitrum ani mal
care facility weigh appfg’@j_na,tel,y Z’b(mg ;17 weeks old). The rats were
condi ti oned and wei ghed f@%’ _p%rmfrrﬂ ePy| @ hreeffweeks after their arrival.
The rats were singl Qsto et nstandard—eages déring constant room
conditions (tenp o § §
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22+/-1C, humdity 40-60% 12 h light/dark cycle, lights off at 10 an). The
rats received the sane high fat diet (45 kcal % fat, 4.7 kcal/g; D12451) as
t hey recewovedosats4aSoanbur. The diets were purchased frompResPascheidet s,
Inc., New Jersey, USA, consisted of pellets and were stored under dry and
cold conditions. Experinental session The hi gh fat fed ani mal s whi ch gai ned
t he hi ghest weight were selected. This popul ati on wei ghed 799 60 g. The
selected forty-eight (48) rats were random zed and divided into five
treatment groups in order to obtain as honpgeneous groups according to body
wei ght ai(?%%ghgj)gd . E Q treatnment group consisted of 12 rats: Goup 1 -
vehi cl e, - le 1 - 5 nmy/kg (1 1 mol/kg), Goup 3 - Exanple 1 -
15 nmg/ kg (33 nmol /kg), Goup 4 - Exanple 1 - 30 ng/kg (66 mmol/kg). Further
nine (9) Ex@inSpldar GecibiRearbed ihQikeBASHESBN HubhgGREPRSNSERXRRSYE and

phar macokhp&il iaSrig! 2 §REpeASS ANTIWA! Grbﬁp@@'(:§1|42‘?4=9 kar7; phe.ovayemhineRa-t he
twenr gni REH Prved thae thé HQé(esWﬁ§ adHAJ Ry vhasq 1@1%aﬁﬁ§@lﬁf&€ﬁf‘fr§nf or five
days in QeHRle Fr0AGEYSHIPehd %hé abse 05 k%ﬁk?&se o R th & ndiffinum

exper i menk@l &oseT“%SltS g Uil BRSctaAMJBH Thelethdaldt¥ AiER hd@ayals 9- 10

amin a yghung,Ofentaine a'se&dﬁ% Vt%%@t S thg t%atﬂ%‘ht RPBaTAthétgh Pel | et's
and bOdyr}@% ?atmicq ?%@ﬁﬁ %M}rb ﬁs@" Pl )"Fﬂe%% Ans. %/\ﬁt er

bot t ligs d?& @ as Q2V% tl’ﬂaefl%hl Q8o feAched

conput er - @gg t?éa?%@%@ﬁ R 50 aI anc data were transferred
into an ce nrye| ghth day, trunk bl ood was sanpl ed

for determ nation of serum gI ucose insulin, leptin, free fatty acids,
triglycerides, cholesterol, HDL, LDL, ALAT, ASAT and urea. Hematocrit was
al so determ ned. Epididynmal white adi pose tissue, |liver and gastrocnem us
nmuscl e were di ssected, and wei ghed. Pharmacoki netics As described above
satellite animals for plasm exposure (3 ani mal s/ dose) were



treated orally with 5, 15 and 30 ng/kg/dag - Exanple 1. Day 7 bl ood sanpl es
are taken fromthe tail vein at the tine points predose, 10 mn, 30 mn, 1
h, 2 h, 3wb2po63m3506 h, 8 h, och 24 h after dose. From rhe/ERniocmbr49 n t he
treatment group of 15 ng/kg/dag, new 18l ood sanpl es were taken on day 28 at
corresponding tinme points as for day 7. Bl ood sampl es (ca 150 nl) were

sanpl ed in heparinized tygbgs—and re—ptac mjice until centrifugation
(4000 rpm 5 mn, +4 C).|Pl asna|was| gt ored atﬁ-zo Cuntil analysis. The
bl ood sanpl es were anal ysed by HPLCQ and el ecf&|ogpray ionization tandem nmass
spectronmetry. Statistics|The food|l gnd Wwat ef igwtake, and body wei ght data
are calculated in gram and| % of | bpslal| and exmes sed as nean +/- SD and/ or
+/ - SEM The basal value at|tlhe day before (da Q) the start of treatnent
was consi dered representat]vie since averag ng'bthe val ues over all
pretreatnment days did not changeé fhe|resul fsje|The data of body wei ght and
food i ntake was statisticallly anal ylsed|by tw&w&w uni vari ate ANOVAwW t h
repeat ed neasurenents (tyeptinentS)sE|neE) f pl kawed by one-way ANOVAf or
conpari son between treatment| gro8p3 At |Sel ecitg&|ti ne points. dinical
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Functional (inhibition of cAMP activation by 5-HT)
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In vitro binding at the human 5-HTg receptor

Table 3 - Biological data for Example 1

Selectivity Binding (Ki)
Binding % inihibition 1 pM

Assay
Binding (Ki)




based on earlier acute and |ong-termstudies with Exanple 1. The body
wei ght was decreased significantly by Exanple 1 throughout the whole

t r eat mrentwpenisd4(sRepeat ed ANOVAG oups F( 3, 42)

=12. 6; PeOTEP2)06(063299 1) .

The reduction in body weight were 3.9, 3.7 and 6.9% for the doses 5, 15 and

15 ng/ kg respectively (Dunnetts t-test

1'P<0.001 for all groups vs ve

hi cl e)

(See Table 2).Table 2. Sunmary of the effect of 28 days treatnent with
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Table 5 - values given for Compound A (5-chlorothiophene-2-sulphonic acid, [7-
(piperidin-4-yloxy)-benzofuran-5-yljJamide, hydrochloride) and Compound B (N-
[7-(4-piperidinyloxy)- 1-benzofuran-5-yl]-2-trifluoromethylbenzenesulphonamide)

20  covered by not specifically disclosed in WO 2004 /000828. For both Compounds
A and B, the NH-part of the sulphonamide group is bonded to the benzofurane
ring.

Target Compound A Compound B
5-HT6 - Ki 9 nM 4 nM
5-HT6 — fKi 6 nM 3 nM
5-HT1la - Ki 1515 nM >1000 nM
5-HT1b - Ki 1474 nM 1294 nM
5-HT2a - Ki >1000 nM >1000 nM
5-HT2b - Ki 356 nM 545 nM
5-HT2¢ - Ki >1000 nM >1000 nM
B1 80% 82%

B2 89% 82%

k (KOP) 71% 83%
5-HT3 90% 91%

25 Table 5 shows that Example 1 both has a superior selectivity for 5-HT6 to 5-
HT1a, 5-HT1b, 5-HT2a, 5-HT2b and 5-HT2c¢ and superior 1, 2, « (KOP) and 5-
HT3 inhibition values compared to Compounds A and B covered by WO
2004 /000828.

30 In order to achieve a good selectivity for 5-HT6 to B1, B2, k (KOP) and 5-HT3, the

% inhibition for the latter ones should be < 70% at 1 uM.
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5-y|]-2-trif|uoronethylbenzenesulphonaﬁ§de) covered by not specifically

di scl osed in WD 2004/ 000828. For both Conpounds A and B, the NHpart of the
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10

Table 4 shows that Example 1 has a superior selectivity for 5-HT6 to 5-HT2a, 5-
HT2b and 5-HT2c compared to compounds A and B covered by WO

2004/000828.



Rl is hydroxyl and R2 is nmethyl. 2. Aconpound according to claim1l1 for use
in therapy. 3. Aconpound according to claiml1 for use in the treatnent or
pr ohyl axiwoabosa35t50HTS receptor rel ated di sorder, such aeTmPesicloy3249 ype ||
di abetes, to achieve reduction of body weight and of body weight gain. 4.
Aconpound according to claim1l for usel?n the treatnent or prohyl axis of a
5- HT5 receptor related disorder selected fromdisorders of the centra
nervous system 5. Aconpound according to claim4, wherein the disorders of
the central nervous system are cognitive disorders including Al zheiner' s
di sease and cogni tive inpairnment asseEABM8d with schi zophrenia. 6.

Aphar maceuti cal formulation conpr|5|ng a conpound according to claim1 as
an active-iAnepreBeerd of the fosmpiladli on with a pharnaceutical 'y acceptable

di luent or carrier. 7. Apharnaceutlcal formul ati on conprising a conpound

according to claim1 for use thR'treat ment or prophylaxis of a 5-HT5
receptor related di sorder, § @s obesity, type Il diabetes, to achieve
reducti on of body wei ght angd

body wei ght gain. 8. Apharnaceutical
formul ati on conprising @ Snpound gecording to claim1 for use in the
treatment or prophylaxis of a 5-HTb receptor rel ated disorder selected from
di sorders of the central nervou9=s _Apharmaceutical fornul ation
according to claim8, wherein the di 4p s o the central nervous system
are cognitive disorders including 2 S di sease and cognitive

i mpai rment associ ated wth schi zophreni 17 Amethod for the treatment or
prophyl axis of a 5-HT5 receptor relate dlsorder such as obesity, type |

di abetes, to achi eve reduction Or::ijy'welght

5 D

or a pharmaceutically acceptable salt thereof, wherein either:
R! is methoxy and R? is methyl; or
R! is methoxy and R? is hydroxymethyl; or

10  Rlis hydroxyl and R? is methyl.

2. A compound according to claim 1 for use in therapy.

3. A compound according to claim 1 for use in the treatment or prohylaxis of a 5-
15 HTg receptor related disorder, such as obesity, type II diabetes, to achieve

reduction of body weight and of body weight gain.

4. A compound according to claim 1 for use in the treatment or prohylaxis of a 5-
HTg receptor related disorder selected from disorders of the central nervous

20  system.

5. A compound according to claim 4, wherein the disorders of the central nervous
system are cognitive disorders including Alzheimer’s disease and cognitive
impairment associated with schizophrenia.

25
6. A pharmaceutical formulation comprising a compound according to claim 1 as
an active ingredient, in combination with a pharmaceutically acceptable diluent
or carrier.

30 7. A pharmaceutical formulation comprising a compound according to claim 1 for
use in the treatment or prophylaxis of a 5-HTg receptor related disorder, such as

obesity, type II diabetes, to achieve reduction of body weight and of body weight
gain.

35 8. A pharmaceutical formulation comprising a compound according to claim 1 for
use in the treatment or prophylaxis of a 5-HTg receptor related disorder selected

from disorders of the central nervous system.



and of body wei ght gain, which conprises adm nistering to a subject in need
of such treatnent an effective anobunt of a conpound according to claiml.
11. Anet hwo 2b@r13815e treat nent or prophyl axi s of a 5- HT5premepiosns32ed at ed

di sorder selected fromdisorders of the central nervous system which
conprises adm nistering to a subject i A0need of such treatment an effective
anount of a conpound according to claim1l. 12. Anmethod according to claim
11, wherein the disorders of the central nervous systemare cognitive

di sorders including Al zheinmer' s disease and cognitive inpairment
associated wth schizophrenia. 13. Anethod for nodul ating 5-HT5 receptor
acti vi t y 9- dopprimaagsyticahformitlatiomgeeqrdingishlan & wheseia thectaemdegmof

ef f ect i véhaeeniial BETVAUE SHPSHNh araeestvh gisorlers dneiuding Alzhegpers disegsfrpound
accor di ngndecagnifiva impairmepkasaesifted fithesedtizephrediccanent for use in the
treatfent or prophylaxis of a 5-HT5 receptor related disorder, such as
obesi ty, 10ypemethad foisdhe dreatment bt pyephydaxie of erb-biT b selepirdl ighatednd of body
wei ght galisbrddf. sudheasodberits ) teUN disetey, db Bghicde ebdhdtioh bDbodyneeighnuf act ure
of a nedisgdéBodyckeidBEghin, WhecH EERMpABBE aBmifiseid fxa Subfectibnkddof ecept or
rel at ed diushrtdetntel @6l dtbctive anthanrater Somdpolime acesitiirgl ton@aeus system 16.
The yge according to claim 15, wherein the disorders of the central nervous
syst em arg, aogetHdd/fordhé eFd@msnt BE pysliHigaAk 2 ai STBIT, Sedtiptsaated cognitive

| pai 1 meng A38PskiALRE f¥h hiSHRLAL &Vetral nervous system, which comprises

administering to a subject in need of such treatment an effective amount of a
compound according to claim 1.

15
12. A method according to claim 11, wherein the disorders of the central nervous
system are cognitive disorders including Alzheimer’s disease and cognitive
impairment associated with schizophrenia.

20  13. A method for modulating 5-HTg receptor activity, comprising administering

to a subject in need thereof an effective amount of a compound according to
claim 1.

14. Use of a compound according to claim 1 for the manufacture of a
25 medicament for use in the treatment or prophylaxis of a 5-HTg receptor related

disorder, such as obesity, type II diabetes, to achieve reduction of body weight
and of body weight gain.

15. Use of a compound according to claim 1 for the manufacture of a
30 medicament for use in the treatment or prophylaxis of a 5-HTg receptor related

disorder selected from disorders of the central nervous system.

16. The use according to claim 15, wherein the disorders of the central nervous
system are cognitive disorders including Alzheimer’s disease and cognitive
35 impairment associated with schizophrenia.



