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receptor depression. Multiple serotonin receptor subtypes have been 1dent1ﬁed 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).
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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.
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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 (1)

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

@

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

35
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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
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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.
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fol I ow ng be performed in an alternate sequence or order to give the

desxred 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, 24 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



The chem cals used in the above-described synthetic route may include, for
exanpl e, solvents, reagents, catalysts, protecting group and deprotecting
group reagents The nethods described above may al so additionally include
steps, eitWORWEBHSR or after the steps described speci PFEEPIN)OMEI4in, to
add or renove 20 suitable protecting grogps in order to ultinmately allow
synthesis of the conpounds of any of the fornul ae descri bed above, their
salt fornms, or fornmulations that include the conpounds or their salt forns.
In addition, various synthetic steps nmay be perfornmed in an alternate
sequence or Lito give the desired conpounds. Synthetic chemistry
transfornmattons and protecting group 25 nethodol ogi es (protection and
deprotection) useful opjp synthesizing applicable conmpounds are known in the
art and incl ugeé ot exanpl e, those described in R Larock, Conprehensive
Organi ¢ Transf ions, VCH Publishers (1989); T.W Geene and P.G M
Wits, Prote e A Qs in Organic Synthesis, 2nd Ed., John WIley and Sons
(1991); L. Fieser M Fieser, Fieser and Fieser's Reagents for 30

Organi c SyntheS|s(r§81 A and Sons (1994); and L. Paquette, ed.

Encycl opedi a of Reaggnt ORgani ¢ Synt hesis, John Wley and Sons (1995)
and subsequent editto : The specific exanples below are to be
construed as nerely illu fati@e, and not 35 linmtative of the remainder of
the disclosure in any way! whatsoever. Wthout further elaboration, it is
bel i eved t hat one in the art can, based on the description herein,
utilize the present injyention to its fullest extent. Al publications cited
herein are herebyNocoFporated by reference in their entirety. 40 WO

2006/ 134150 PCT/ EP2006/ 063249 6 Exanple 1 O 2\ I NH | 0=sS O1 0 O

HNa 5 N-[7- gﬁuflperldln I)ox -1 - benzof ur an- 5-yl ] - 2- met hoxy- 5-
met hyl bénzéh furafeis ety f ol | ows:

met ylbenzenesulfonan‘ude

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-yljoxy|piperidine-1-carboxylate,
which is hydrolysed in alkaline solution giving the title compound.

Example 2 (metabolite of Example 1)

OMe
HO\/©[
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25



10 7-i odo- N-(2- met hoxy- 5- et hyl phenyl ) - 1- benzof ur an- 5- sul f onam de is
produced starting from 2, 3-di hydrobensofuran. Treatment with chlorosul fonic
acid gives _the correspondlng sul fonyl chloride, which is iodinated using

i odi ne  mondOYBYIEEY Aromatization is done using NBS, rESHEETHYIEH?
7-10do-N-(2- nethoxy-5-nethyl phenyl)- 1 5benzofuran-5-sul fonam de after
treatnment with 15 cresidine. Hydrolysis of

7-i odo- N- ( 2- met hoxy- 5- net hyl phenyl ) - 1- benzof ur an- 5- sul fonam de in al kal i ne
sol ution using copper as catalyst results in 7-hydroxy-N (2-nethoxy-

5-met hyl phenyl)- 1 -benzofuran-5-sul fonan de. Reaction with a nethyl

car bamat e a@[ﬁmﬂbﬁggﬁgmﬂﬁﬁylﬁb@mgﬁuﬁnﬁygﬂQ%Mﬁmﬂﬁ&t@uﬁg2 results in methyl

4- [ (5- A 2- nBbiHe¥xYbeizenesulfonamide _ L
net hyl phenyl ) am no] sul f onyl ) - 1- benzof ur an- 7-yl ) oxy] pi peri di ne-

| - car boxyl aE,gam%l\@Agi @%tégomg@fglxxﬁl?;g 1?n al kaline solution giving the title
conpound. anple net abol | anple 1) 25 Ovw HONH | 0=S OC :00
0 HN WO 2006/ 1341500pRCT/ EP2006/ 063249 7

N-[ 7- (4- pi peri oxy- 1- benzof uran- 5-yl ] - 5- hydr oxynet hyl -

met hoxybenzennam de 5 Exanple 3 (netabolite of Exanpl e 1) OH NH |
0=S P O 0 HMa ‘ - pi peri di nyl)oxy-1|-benzofuran-5-yl]-2-hydroxy-5- 10

nmet hyl benzenesul fona'r}rll de BI OLOGE CAL TESTS
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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 pug/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.



The ability of a conpound according to the invention to bind a 5-HT6
receptor, 15 and to be pharnmaceutically useful, can be determ ned usi ng in
vivo and in vitro assays known in the art. (a) 5-HT6 binding Assa

Bi ndi ng af f W) Béb¥r i ment for the 5-HT6 receptor are p&CHEFPAVES 451—IEK293
cells transfected with 5-HT6 receptor usgng (3H)-LSD as | abeled |igand
according to the general nethod as described by Boess F.G et al.
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Buf f er I'ndi ng buffer consisted of 20 mM HEPES, 150 nmM NaCI 10 nv
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| ow- speed centrlfugatlon 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 [3BH]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 Kq 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
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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.

. ICso
Ki=

(equation 2)

1+—
Ka

L = concentration of radioligand
40  Ka= Affinity of radioligand

(b) 5-HTes 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,



Protein concentrations were determned with Bi oRad Protein Assay (Bradford
10 MM A rapid and sensitive nethod for the quantitation of m crogram
gquantities wab200pnsitied N utilizing the principle of protei pedyedsodiaag. Anal
Bi ochem 1976; 72: 248- 54). Bovi ne serum al bum n was used as standard.
Scintillation counting 15 The radioacti ¥ty was determined in a Packard
TopCount TM scintillation counter (Packard Instrunments, Meriden, CT, USA) at
a counting efficiency of approximately 20 % The counti ng effi ci ency was
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values).
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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 (Sf9 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 1-adrenergic receptor exhibits constitutive activity and increased desensitization
and down regulation. J. Biol. Chemn. 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 «] opioid receptor

multiplicity in the guinea pig cerebellum. Eur. J. Pharmacol., 207 : 135-141.



receptor (see Boess et at. (1997) Neuropharmacol ogy 36: 713-720). Briefly,
WD 2006/ 134150 PCTI EP2006/ 063249 10 HEK293/5-HT6 cells were seeded in

pol yl ysi ne -well plates at a density of 25,000 grown in
DVEM ( Dul be@g’gzt“@‘q]ﬁ/%g?fi ed Eagle Mediun) (without phenol ?(F‘é’gﬁ(’l'é"é‘?n‘?%‘ﬁni ng 5%
di al yzed Foetal Bovine Serumfor 48 h at;1 37Cin a 5% CQ2 incubator. The
medi um was then aspirated and replaced by 5 0.1 nml assay nedi um ( Hanks

Bal ance Salt Solution containing 20 mM HEPES, 1.5 mM i sobutyl nmet hyl xant hi ne
and 1 ng/mm bovine serumal bumn). After addition of test substances, 50 1
di ssol ved iHORESA)G.[PETERS, JIA., BROWN)A.M., LAMBERE,U.J0and BIACKBURR/C in a
5% CQ2 i ncub®! pro9e6) [ThaiBétietita tiéis o BufhanaS-biydfxg thyptitninkg redSdtorcgptant was
det er mi ned HsipBRALPLUAAGE S41FANReddel in UEKIDETRAM BRAUMPRLFHBLO! ech,

Bl OTRAK RP. ) 'I;;E%{)botency of” antagonists was quantified by determ ning

t he congent 'i{ﬁ‘i?t ‘caused 50% i nhibition of 5- HT (at [57HT]= 8 tines

ECso) evoked Lncrease.in ¢ Si t.he.formula 1Cso, =ICso/ (1+[5HT]
/[ ECso). 15 @%F%”%Oﬁ%é"%?%@%@gdé’f%ﬁi ty to 5-HT6 receptors with Ki and
| Cso,n values between 0.5 nMand 5 Mor display a %inhibition of [3H LSD
> 20 %at 50 nM and is an antagoni st, agonist or partial agonist at 5-HT6.
Exanpl e 1 MATERIALS ANDMETHODSy over 5-HTia, 5-HT, b, 5-HT2a, 5-HTZb, and
5-HT2c (see Table 3 for values). 20 Additional assays were used for Exanple
1, see Table 1 Table 1 - Additional assays used for Exanple 1 Assay Origin
Ref erence Bi bliography Conpound (31 Human reconbi nant cells Atenolol Levin
et al. 10200est comppund3 cel | s) J32 Human reconbi nant (519 | Cl 118551 Snith
and Teitler cells) (1999) K (KOP) QGuinea-pig cerebellum U 50488 Ki nouchi
and Past er redan}98 1. wabdisSalvedUiras % a¢ o) PRGA00,(0BH TvEIn §@228 nipwdaimal .
(1996) 293%cesdtt Bhffed) pRE6ETIRN EGFedpondaty olitiddeWablushll @s.veMMRILLO, S, ,
MUNTANER, Orhe sAMNERSSINheBoldtitths 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
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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«or 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



35 honpbgeneous groups according to body wei ght as possible. Each treatnent
group consisted of 12 rats: Goup | - vehicle, Goup 2 - Exanple 1 - 5 ny/kg

(11 nol/k&%) oup 3 - Exanple 1 - 15 ng/kg (33 nol/kg) - Exanpl e
1 - 30 ny/ F§%14 /kg). Further nine (9) rats were aJ?Qé%#%@még?g

measur enent of conpound exposure and pparnmacoki netics at each dose group in
parallel for the 40 seventh and the twentyninth days. The study was started

by basel i ne nmeasurenents for five days in order to accustomthe rats to the
procedure and to the experinentalists. Test conpound was adm ni stered
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Mettler ol edo PR 5002 bal ance. | "data were transferred into an Excel
tenplaﬁ%. On the twentyei ghth day, trunk bl ood was sanpled for determ nation
of serum 5 glucose, insulin, leptin, free fatty acids, triglycerides,

chol esterol, HDL, LDL, ALAT, ASAT and urea. Hematocrit was al so determ ned.
Epi di dymal white adipose tissue, liver and gastrocnem us nuscle were

di ssected, and wei ghed. Pharnmacokinetics 10 As descri bed above satellite
animal s for plasnma exposure (3 aninals/dose) were treated orally with 5, 15
and 30 ng/ kg/dag - Exanple 1. Day 7 blood sanples are taken fromthe tai
vein at the tinme points predose. 10 min, 30 mn, 1 h, 2 h, 3 h, 4h, 6h, 8
h, and 24 h after dose. Fromthe aninals in the treatnent group 15 of 15

ng/ kg/ dag, new bl ood sanples were taken on day 28 at corresponding tine
points as for day 7. Blood sanples (ca 150 L) were sanpled in heparinized
tubes and were placed on ice until centrifugation (4000 rpm 5 mn, +4 C).
Plasma was stored at -20 C until analysis. The bl ood sanpl es were anal ysed
by HPLC and el ectrospray ionization tandem nass spectronetry. 20 Statistics
The food and water intake, and body wei ght data are calculated in gramand %
of basal and expressed as nean +/- SD and/or +/-SEM The basal value at the
day 25 before (day 0) the start of treatnent was considered representative
since averagi ng the values over all pretreatnment days did not change the
results. The data of body wei ght and food intake was statistically anal ysed
by two-way univariate ANOVA with repeated neasurenents (treatnent x tine)
fol | owed by



30 one-way ANOVA~for conparison between treatnent groups at selected tine
points. dinical chem stry neasurenents were anal ysed by one-way ANOVA

foll owed by Dunnetts t-test for test of significance of treatnent groups
versus velYQ@PWoAHATr ol . A difference between two gr oupFHALRBNE2Her ed
significant if P<0.05. Statistical evdl uation was performed using SPSS for
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Effect on food intake

Example 1 decreased food intake significantly during the first seven days as
shown in Fig. 2 (Repeated ANOVA Groups F(3, 42)=9.887; P<0.001). Dunnets t-

5  test showed that the doses 15 and 30 mg/kg was significantly different from
vehicle (P<0.001) whereas the dose of 5 mg/kg was not. Thus, the minimum
effective dose is 15 mg/kg. The effect on food intake attenuated during the days 8
to 14 but remained decreased during the rest of the treatment period, although
not statistically significant (Groups F(3, 42)=2.459; P<0.076). The mean

10  reduction over days 15 to 28 was 7-12 % but only the highest dose reached
statistical significance (P<0.035).
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Tabl es 4-6, sone values as given in Table 3 for Exanple 1 are given for a
conpound coVEOXW¥ B4 Shrior art: 5 Table 4 - val ues given FST/EBQEWF’@9148
(N-(7-piperazin-1-yl -benzof uran-5-yl) - 1q7napht hyl sul phonam de,

hydrochl oride) in WD 02/100822. For Exanple 148, the NHpart of the

sul phonam de group is bonded to the benzofurane ring. Target Ex. 148 5-HT6
- Ki 0.18 nM 5-HT6 - fKi 6 nM 5-HT2a - Ki 412 nM 5-HT2b - Ki 19.7 nM
5-HT2c - Ki 158 nM 10 Table 4 shows that Exanple 1 has a superior

sel ecti Vit ¥nffhlea-4365sdRe Iatibeas genThZRLANY for ERARPRONRA &b Rripxanpl e 148

di scl osed 'd%n}ﬁgugal&g%% Zl!,lqo er to achieve a good selectivity for 5-HT6

to 5-HT2a, 5-HI2b and 5-H'rY c, the Ki-binding for the latter receptors

shoul d Be afapiEasty QR JilfoY Exanigtl 948 WN-pF Bl &zin- 1-y1-benzofuran-5-yl)-1-
naphthylsulphonamide, hydrochloride) in WO 02/100822. For Example 148, the
NH-part of the sulphonamide group is bonded to the benzofurane ring.

Target Ex. 148
5-HT6 - Ki 0.18 nM
5-HT6 - fKi 6 nM

5-HT2a - Ki 412 nM
5-HT2b - Ki 19.7 nM
5-HT2¢ - Ki 158 nM

10  Table 4 shows that Example 1 has a superior selectivity for 5-HT6 to 5-HT2a, 5-
HT2b and 5-HT2c compared to Example 148 disclosed in WO 02/100822.

In order to achieve a good selectivity for 5-HT6 to 5-HT2a, 5-HT2b and 5-HT2c,
the Ki-binding for the latter receptors should be at least 100 fold vs. 5-HT6
15  binding.

Table 5 - values given for Compound A (5-chlorothiophene-2-sulphonic acid, [7-
(piperidin-4-yloxy)-benzofuran-5-yllJamide, 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-HTla - 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-HT2c - 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, « (KOP) and 5-HT3, the

% inhibition for the latter ones should be < 70% at 1 uM.



Table 5 - values given for Conpound A (5-chl orothi ophene-2-sul phoni c aci d,

[ 7- (piperidin-4-yloxy)-benzofuran-5-yl]am de, hydrochloride) and Conpound B
(N [7- (4- | oxy)

-1- benzofur an- éd/ﬂﬁ%}fz trifluoronethyl benzenesul phonam deP)CT 2006/063r2é9c1l by not
specifically disclosed in WO 2004/ 000828. For both Conpounds A and B, the
NH part of the sul phonam de group is bonded to the benzofurane ring. Target
Compound A Conmpound B 5-HT6 - Ki 9 nM4 nM5-HT6 - fKi 6 nM3 nM 5-HTl a-

Ki 1515 nM >1000 nM 5-HTlb - Ki 1474 nM 1294 nM 5-HT2a - Ki >1000 nM >1000
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for the latter ones should be 5 70%at 1 M WD 2006/ 134150 PCT/ EP2006/ 063249
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5-HT2c - Ki 1250 nM 1370 nM Tabl e 6 shows that Exanple 1 has a superior
selectivity for 5-HT6 to 5-HT2a, 5- 10 HT2b and 5-HT2c conpared to conpounds
C and D covered by WO 70 2004/000828. WD 2006/ 134150 PCT/ EP2006/ 063249 19
CLAIMS 1. Wocompausd of the fornmula (1): RI R 2,1' NH PQT/ER2806/0632490 | / O~ O
HN 5 (1) or a pharmaceutically acceptﬁgbe salt thereof, wherein either: R
is methoxy and R2 is nethyl; or R 1is hoxy and R2 is hydroxynethyl; or

10 Rl is hydroxyl and R2 is nmethyl. 2. A conpound according to claim1 for
use in therapy. 3. A conpound according to claiml for use in the treatnent
or prohylaxis of a 5- 15 HI6 receptor éghgéed di sorder, such as obesity,

type Il diabetes, to achieve reductig body wei ght and of body wei ght
gain. 4. Ac ound cording t |aim1l for use in the treatment or
prohylaxislogngn%Eo Ofé%éBgBVﬂﬁélated di sorder sel ected from di sorders of
the central nervous 20 system 5. A conpound according to claim4, wherein
the di sorders of the central peryou system are cognitive disorders

i ncludi ng Al zhei ner' s di seass cognitive inpairment associated with
schi zophrenia. 25 6. A phap nasg cal formulation conprising a conpound
according to claim1l as B actYve Nhgredient, in conbination with a
phar maceutical |y acceptabl e diIuggL' or carrier. 30 7. A pharnaceuti cal
formul ati on conprising a compoun "Ea g—tR claiml for use in the
treatment or prophylaxis of a 5-HI6Or 2| at ed di sorder, such as

5 (M

or a pharmaceutically acceptable salt thereof, wherein either:
R! is methoxy and R? is methyl; or
R1is methoxy and R? is hydroxymethyl; or

10  R!is hydroxyl and R2 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.



obesity, type Il diabetes, to achieve reduction of body weight and of body
weight gain. 35 8. A pharnaceutical formulation conprising a conmpound
according to claiml for wuse in the treatnment or prophyIaX|s of a 5-HT6
receptor r &YQRWH1H1¥or der sel ected fromdisorders of thBCEEROPAISHEr vous
system WO 2006/ 134150 PCT/ EP2006/ 06324 20 9. A pharmaceutical fornulation
according to claim@8, wherein the disorders of the central nervous system
are cognitive disorders including Al zheinmer's disease and cognitive

i mpai rment associated with schizophrenia. 10. Use of a conmpound according to
claiml for the manufacture of a. nedicanent for use in the treatnent or
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for use in pro aX|s o receptor related

di sorder sej Q@sfe%tiafcroﬁmoqh&a&aﬁaﬁﬁ% cﬁaﬁﬁl%ﬁﬁl@%anﬁ%c‘ﬁﬂ‘é%f%ys'fem 12. The use
accordlng to.claim di sor der.s _ of tral nervou system
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i mpai r nent digsrsigt,i sitcbdaspbésitys fypeolb diadhetes, to achieve reduction of body weight
and of body weight gain.

11. Use of a compound according to claim 1 for the manufacture of a
medicament for use in the treatment or prophylaxis of a 5-HT¢g receptor related
disorder selected from disorders of the central nervous system.

12. The use 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.





