WD 2006/ 015828 PCT/ EP2005/ 008562 1 Conpounds whi ch potentiate gl utamate
receptor - and uses thereof in nedicine This invention relates to novel
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sée Bettl er and Muller C (1995) 34: 123-139.). Recept or subunit diversity

I s"increased furthe each subunit c n 0 nat| ve, splicing of a
38 anino atluipmale e ancaf"hge §€Y'J§E ‘PE’C&W aF‘g gf ﬁl8 FEFS'[GJ gt ar thegf ourth
menbr atfe swnml mepsdengardinkay, "neiahptropig! giurfﬁg;na*@mq: rifamdy, whigh| @& b | i p' and
"flop' _recamuwrdeﬁsitﬁqaom? Ghoup ( é(i‘rd‘gelr cr}nécguk?netng\?lugmrggw a?tm agd Cﬁ' et
properties RSy RSB mOIET K8y BhasedVon 38Gudice h 6!&? r

A, Kohl er man S 99 SCI ce 580- 1585) .
%5 Addi ¢ 0&5 @ﬁaﬁﬁ@e@r’ BehaliepR I Sha Fop PTG Ak P ﬁf?é

neutral gl AeaRenBharmacel Tesiept 34, 80§r%@aﬂ§é'@"& ie'i Getampteripeeptar family, nor rral :
humans26-99%hich dirsttiy sowslé tekbani-gatel icationaghanAeid Alan besubdividedyintuastheastli t ed G uR2
subuni t exitﬂké?-z' éub't s Gaked Hmdeﬁﬁéﬁﬁﬁ'%béétwétbbn(@%er&m?@)i gMistdDLyRinD- Seebur g
PH, Sakmann %ﬁ:ﬂ—am{nﬁ 3hnyé! FOXY- -mgtmhsoﬂk%fe-df-bn%p%n RUESSF %I\MBA) however,

that the nTiB g e ,
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25 | ,
Native AMPA receptors (AMPAR) exist as heterofetramers consisting of
- combinations of four different protein subunits (GluR1-4) (for review see Bettler B
and Muller C {1995) 34: 123-139.). Receptor subunit diversity is increased further as
each subunit can undergo alternative splicing of a 38 amino acid sequence in the
30 extracellular region just before the fourth membrane spanning domain M4. Such
editing results in so-called 'flip’ and 'flop' receptor isoforms which differ in kinetic and
pharmacological properties (Sommer B, Keinanen K, Verdoon TA, Wisden W,
Burnashev N, Herb A, Kohler M, Takagi T, Sakmann B, Seeburg PH (1990) Science
249: 1580-1585).
35
Additionally, post-transcriptional editing of GIuR2 mRNA changes a neutral glutamine
to a positively charged arginine within M2, In normal humans >99% GIuR2 is edited
in this way. AMPAR contalning such edited GIUR2 subunit exhibit low calcium
permeability (Burnachev N, Monyer H, Seeburg PH, Sakmann B (1992) Neuron 8&:
40 189-198). There is a suggestion, however, that the number of AMPAR with high
calcium permeability is elevated in certain disease-associated conditions (Weiss JH,
and Sensi SL (2000) Trends in Neurosci 23: 365-371.



calciumperneability is elevated in certain disease-associ ated conditions
(Weiss JH, and Sensi SL (2000) Trends in Neurosci 23: 365-371. WO
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activation, an integral stage in the induction of Long Term Potentiation

(Bliss TVP, Collingridge G. (1993) Nature 361: 31-9). Long 5 Term
Potentiation is a physiological nmeasure of increased synaptic strength
following a repetitive stinmulus or activity, such as occurs during | earning.
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30
it Is envisaged that compounds that modulate glutamate receptor function may be
useful in treating the following conditions and diseases: psychosis and psychotic
disorders (including schizophrenia, schizo-affective disorder, schizophreniform
diseases, brief reactive psychosis, child onset schizophrenia, "schizophrenia-

35  spectrum” disorders such as schizoid or schizotypal personality disorders, acute
psychaosis, alcohol psychosis, drug-induced psychosis, autism, delerium, mania
(including acute mania), manic depressive psychosis, hallucination, endogenous
psychosis, organic psychosyndrome, paranoid and delusional disorders, puerperal
psychosis, and psychosis associated with neurodegenerative diseases such as

40  Alzheimer's disease); cognitive impairment (e.g. the treatment of impairment of
cognitive functions including attention, orientation, memory (i.e. memory disorders,
amnesia, amnesic disorders and age-associated memory impairment) and language




psychosi s, organi c psychosyndrone, paranoid and del usional disorders,
puer peral psychosis, and psychosis associ ated wi th neurodegenerative
di seases such as 40 Al zheinmer's di sease); cognitive inpairnent (e.g. the

treat ment (of b JRabEMeNt of cognitive functions incl udp@ggpdobsfnbdeoN.
orientation, mendory (i.e. menory disorders, ammesia, amesic disorders and

age- associ at ed rrem)ry | npai rnment) and | anguage WO 2006/ 015828
PCT/ EP2005/ 008562 3 functi on, and ingl udi ng cognitive inpairnent as a
result of stroke, Al zheinmer's disease, A ds-related denentia or other
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30 chorea; tardive dyskinesia; dystonia; myoclonus; spasticity; obesity; stroke; sexual
dysfunction; and sleep disorders. In addition, it is envisaged that compounds that
modulate glutamate receptor function may be useful in treating non-impaired
suhjects for enhancing performance in sensory-motor and cognitive tasks and
memory encoding.
35
We have discovered a class of novel compounds that potentiate the glutamate
receptor.

According to a first aspect, the invention provides a compound of formula (1), a
40 pharmaceutically acceptable salt, solvate or prodrug thereof:



subj ects for enhancing performance in sensory-notor and cognitive tasks and
menory encodi ng. 35 We have di scovered a class of novel conpounds that
potentiate the glutanate receptor. According to a first aspect, the

i nvent i onwiy Avdidsgsa conpound of fornmula (1), a 40 pheeTeEP®os/Goesst |y
acceptabl e salt, solvate or prodrug thereof: WO 2006/ 015828

PCT/ EP2005/008562 4 2 (RRERPHO Het )~ SRS 5 0R (1) wherein: R1
i s CL.5al kyl, hal oCl_5al kyl, C2.6al kemgyl, am no, nonoC _4al kyl am no or di Cl.
5 4al kyl am no; R2 and R3, which nmay be the sane or different, are hydrogen,
hal ogen, Cl_eal kyl, hal oClL. 5al kyl, Clg#akkoxy, hal oCl4al koxy, cyano, am no,
monoC _4al kyl amino or C_ di CR3al kyl a ; each R4, which may be the sane
or different, is Cl.5al kyl, hal og algkyl, 10 hal oCl_eal kyl ,

Cl. 4al koxy, hal oCl1-4al koxy, cyang 'ng, nonoCl. 4alkyl am no or

di O . 4al kyl ani no;  pi s0O, 10r 24t : .8“R5 and R6, which may be the
sane or different, are hydrogen, halo%é ¢@1 ®al kyl, 15 hal oCl. eal kyl

Cl. | al koxy, hal oCl4al koxy, cyano, am ,RnDno .4al kylamno or diCl

al kyl am no; and Het is thienyl, pyri)dyl, pyrimdinyl, pyridazinyl,
pyrazinyl, imdazolyl, pyrazolyl, pyrrolyl, quinolyl, thiazolyl or fury[,
each of whigch may be substituted by one or nore groups independently

sel ected fW@ﬁthe list consisting of Cl.Salkyl, CL_ 20 ral koxy, acetyl,

hal ogen, h#l &C1is SGirsRlyl, halpEmenikvhi Eraglkenii ABINOnHRREr -elylamiagyioh sfiCand

di A . 4a ky| agalkydamimbe term "CL. 4al kyl " refers to an al kyl group having from
one to fouy GARRYRSAVNEFmalbe thd Sarhd BN E@fidrent] %rf%ldro‘géﬁrhaﬂiyeﬂ%&‘élkyl, ethyl,

propyl, isopg I,@t I , - I g@q[' er - hut. The term
PESPLL] 2P HAREL WA R0 o 6. B! i 05 2y i
diC,.salkylamino;
« each RY which may be the same or different, is Ciealkyl, halogen, Ci.ealkyl,

10 haloCy.salkyl, Cisalkoxy, haloC,4alkoxy, cyano, nitre, amino, monoCi.salkylamino
or diC4_salkylamino;
e pisD,1or2
e nis1or2;
« R®and R®, which may be the same or different, are hydrogen, halogen, Cr.salkyl,
15 haloC;.galkyl, Ci.salkoxy, haloCi.alkoxy, cyano, amino, monoC,.alkylamino or

diCy.4atkylamino; and
s Het is thienyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl,
pyrrolyl, quinolyl, thiazolyl or furyl, each of which may be substituted by one or
more groups independently selected from the list consisting of Cigalkyl, Ci.
20 salkoxy, acetyl, halogen, haloCssalkyl, cyano, nitro, amino, monoCi4alkylamino
and diCy4alkylamino.

The term “C4alkyl” refers to an alkyl group having from one to four carbon atoms, in
all isomeric forms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
25 and tert-butyl. The term “Cisalkyl” refers to an alkyl group having from one to six
carbon atoms, in all isomeric forms, such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, terf-butyl, pentyl, neopentyl, sec-pentyl, n-pentyl, Isopentyl, tert-
pentyl and hexyl. Unless oiherwise indicated, any alkyl group may be straight or
branched and is of 1 to 6 carbon atoms, such as 1 to 4 or 1 to 3 carbon atoms.
30
The term "halo” refers to fluoro, chloro, bromo or iodo.

The term “haloC¢alkyl” refers to a Cqealkyl group wherein at least one hydrogen
atom is replaced with halogen. Examples of such groups include fluoroethyl,
35 ftrifluoromethyl or trifluoroethyl and the like.



carbon atons, in all isoneric forms, such as nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl,
sec-pentyl, n-pentyl, isopentyl, tert- pentyl and hexyl. Unless otherw se

i ndi cat ed,w@Ryosakdeys 9roup may be straight or branched@ntbigoodscsl to 6
carbon atons, such as | to 4 or 1 to 3 carbon atons. 30 The term "hal o"
refers to fluoro, chloro, brono or iodo. The term "hal oCl$al kyl" refers to a
Cl_6al kyl group wherein at | east one hydrogen atomis replaced with

hal ogen. Exanpl es of such groups include fluoroethyl, 35 trifluoronethyl or
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or tri fTPuoPB}?éYli’RfSZ@O"é(rﬁ‘P P N*kg?‘amﬂe%ﬁg%éﬂgﬁyré?ﬂﬁs ipgludey i pddion.y | such” as
i sopropyl . penfognandehexory ahithe liIRZ and R3, which may be the sane or different,
are hydrogen, 25 halogen or Cl_ral kyl, for exanple hydrogen, fluorine or

methyl. In I?{ﬂq%qjd v n i ) i ch may be
t he sane or-rﬂ ?? ei_réare?%t Fﬁ?%ko&%%ﬁi%i?d h?re%%fﬁgi?g%‘g?ﬁaﬁa[xfgyggﬁ}h%'?hyI or
f1uorine. PRIGHVRETHB A T OngRYHRRPNFRIomM i [RDIRCRA WD MAgen SRAENRIES < f f er ent
ar e hy@Pogé&Hsh amursdgendedifi@romeatnagy or triftyoramelinyy enéhedikd. R6 ar e i ndependent |y
hydr ogen, fluorine or nethyl. 35 In one enbodinent, nis 1.

In one embediment, R' is Cy.¢alkyl such as isopropyl.

In one embodiment, R? and R?, which may be the same or different, are hydrogen,
25  halogen or Cysalkyl, for example hydrogen, fluorine or methyl.

In one embodiment, p is O.

In one embodiment, each R*, which may be the same or different, is Cyalkyl or
30 halogen, for example methyl or fluorine.

In one embodiment, R® and R®, which may be the same or different, are hydrogen,
halogen or Cyealkyl. For example R® and R® are independently hydrogen, fluorine or
methyil.

35
In one embodiment, nis 1.

In one embodiment, Het is pyridyl (eg 3-pyridyl), pyrimidinyt (eg 5-pyrimidinyl, 2-
pyrimidinyl), thienyl (eg 3-thienyl, 2-thienyl), pyridazinyl (eg 3-pyridazinyl), imidazolyl
40 (eg 1H-4-imidazolyl} or pyrazolyl (eg 1H-d-pyrazolyl), each of which is optionally
substituted by one to three groups independently selected from the group consisting



In one enbodi nent, Het is pyridyl (eg 3-pyridyl), pyrimdinyl (eg
5-pyrimdinyl, 2- pyrimdinyl), thienyl (eg 3-thienyl, 2-thienyl),

pyri dazi nyl (eg 3-pyridazinyl), imdazolyl 40 (eg 1H 4-im dazolyl) or
pyrazol yl {emoddibidsgyr azol yl ), each of which is opti onapdyrpiebsiokicat ed by
one to three groups independently selected fromthe group consisting WO
2006/ 015828 PCT/ EP2005/ 008562 6 of Cl.6al kyl (such as nethyl), acetyl,
cyano, hal ogen (such as fluorine or chlgrine), haloC, _6al kyl (such as CF3)
and Cl. 6al koxy (such as nethoxy). In one enbodi nent, the present invention

provi des a r , 5 | tabl e salt,
sol vate or §f§&%%§!dﬁsﬁéhr é%{,:(gﬁl, Iﬁ &IJ:%}']’ ﬁ&no@%@nngﬁa gmgéir?én&clﬂ@ﬁ [2% Rl are
as defined PaPCraIM{EUCN39)CFs) 30 EorkORESUELEIRRREXS: doubt, unl ess ot her wi se
i ndicated, the term"substituted" neans substituted by one or nore defined

gerUDS- I N ihgneC anBodvRBRIE tHa! Srufishi IFventid provdedCs ednbdsmm@rfamug;e]g?pfa .
alternative . .same or different. For
t he avoi%angggr&gg%éﬁ%pﬁac?%eﬁﬁées%’géﬁﬁggéﬁﬁérnu?mérgﬁéans that where 15 nore

t han one substituent is selected froma nunber of possible substituents,

those substituents may be the sarp Qr-eiN fqgyent. Suitable pharmaceutically

acceptabl e salts of the conpounds w@) (1)} include acid salts, for
NgregResi ungand 20 tetraal kyl anmoni um and

salts with ©Ohelappropriate acid for exanple

exanpl e sodi um potassium cal|_git

the Iike, or nono- or di- basi

organi ¢ carboxylic acids such as formc, aceti 5 | actic, tartaric, malic,

i sethionic, |actobionic and succinic @gids; organic sulfonic acids such as
met hanesul f oni ¢, et hanesul fonic, benzenesul fonic and p-tol uenesul fonic acids
an i norgani ¢ aci ds such as hydrochloric, sulfuric, phosphoric and sulfamc
aci'ds and t Waerein Hetjaad Rograasselipadfos ipdiadls of this invention may be
crystal losed or recrystallised fromsolvents such as aqueous and organic

ss)lt X_ent 'Si | PoStHE Bvcgié’aﬁm%é of e&u&_tmesslmhehmse fn@?clﬁﬁﬂ,; the e “sGYRAlidP wan@: udes
W In I11S | (o) ] C | | as
conpounds cgﬁq%gﬁ%e?’ngy @g?i%ﬁ'{“B*ea%%'ﬁ’ﬁgzﬁ@?psmm%df ﬁ% "Jfl'rré%r g@%ﬁ%ﬁa ucéed by

processes s@RIectediroRAMIMes of alisinativg orqupgythe sejacty EF°€E¥ sy Perle sfitke skill ed
in the art vhdifferert tFar thepavoidacteds dbwbi, Wret tere Sndependantipomneaalss that whererul a (1),

whi ch may bghorpdan Bhé Slibdtifuet kiseRted @RRIPA RGHbSI b Poddile sUBtitudh@ tHI8SSESS
phar macol Ogg&ﬂhw?&%'ﬂd YA tﬁ‘és@%‘l&g iﬁéﬂant”ay’ In certain instances, be
orally Kid 'I’? (

adm ni stere parenteral Ty and thereafter netabolised in the body
to form

Suitable pharmaceutically acceptable salts of the compounds of formula (1) include
acid salts, for example sodium, potassium, calcium, magnesium and
20 tetraalkylammonium and the like, or mono- or di- basic salts with the appropriate acid
for example organic carboxylic acids such as formic, acetic, lactic, tartaric, malic,
isethionic, lactobionic and succinic acids; organic sulfonic acids such as
(' methanesulfonic, ethanesulfonic, benzenesulfonic and p-toluenesulfonic acids and
inorganic acids such as hydrochloric, sulfuric, phosphoric and sulfamic acids and the
25 like. Some of the compounds of this invention may be crystallised or recrystallised
from solvents such as aqueous and organic solvenis. In such cases solvates may be
formed. This invention includes within its scope stoichiometric solvates including
hydrates as weli as compounds containing variable amounts of water that may be
produced by processes such as lyophilisation.
30
lt will be appreciated by those skilled in the art that cerfain protected derivatives of
compounds of formula (1), which may be made prior to a final deprotection stage, may
not possess pharmacological activily as such, but may, in certain instances, be
administered orally or parenterally and thereafter metabolised in the body to form
35  compounds of the invention which are pharmacologically active. Such derivatives may
therefore be described as “prodrugs”. Further, certain compounds of the invention may
act as prodrugs of other compounds of the invention. All protected derivatives and
prodrugs of compounds of the invention are included within the scope of the invention.



35 conpounds of the invention which are pharmacol ogically active. Such
derivatives may therefore be described as "prodrugs". Further, certain
conpounds of the invention nmay act as prodrugs of other conpounds of the

i nventi on. wAd doopimgmct ed derivatives and prodrugs of ceppendsorist he

I nvention are included within the scope of the invention. W 2006/ 015828
PCT/ EP2005/ 008562 7 Exanpl es of suitable protecting groups for the
conpounds of the present invention are7 described in Drugs of Today, Vol une
19, Nunber 9, 1983 pp 499 - 538 and in Topics in Chemstry, Chapter 31, pp

?c’;ggpi e?16 ( | Sd(?%&'tﬂﬁé FbieEH forthe Hsnmp%dﬁﬁgé\@ﬁéjpresﬂt%%hﬁn a{%?g% by
ref erence). ?SP”%dI’” oﬁi?éage égﬁg‘fréﬁe % 1% E@*s%%\qeﬁ -Hfgﬁ(é‘s art, that
certain rmmé}hearnstrykﬁmtert%, Bth §'ﬂ@ andkig "'P*PF‘S%@' Papdrugss by b BupRgaaid; es” | for
exanpl e as Hiesgsr 1088, Chaptdd.1 Grendisrmuds imwhibe dogmenfs dPe odompgsted(Hehsin
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i nventi on i piHidRundgeasd & sDegign b npdrugs: €hes d*Sﬁ'@%er é@t\@lw%h dogRsib it e
esters, ni tihcorpartied herehuby adferepcd) enay, bcﬁplbcﬁaulxordamromatajiascﬂondmbawheres, azo-
ﬁg?g?lrllgdse ﬁt&ﬂ%@r‘i@@ﬂa‘ﬂﬁ‘é arg|ep)’é“s%ﬁﬂ \ﬂifrﬁn c&ﬂ 3 hés oﬁﬁ@tir@vjeﬁtldméuh’dﬂel’ibr’édru s

sol vat eié n@ cf %‘%r 8“ ihe h’g?'&}?g ﬂ&ﬁ&f é:sg%i% 0?6}8&%?% aeg EFsh\S/l'ge nﬁ %gtﬁ}s( except

| nt er nedi at E*’Q?Bfﬁﬁj%@ﬁ'ﬁésv nﬁro RHYRI %‘Jifﬁtep?%‘?!%s ’}’d%ﬁf @midsse FATRRMEES: 270" conpounds

of the i nvecdmmmuhds, Phespbamides) gtysosidess éteers racetalsiand kefalg. exi st in one or nore
tabtoneric forns. Al tautoners and m xtures thereof are included in the

scope of th one
2P e ERTERE A Bl i Bl T b el
opt i cal 13 sobfefygs.legne i"efs“’tyé}séﬁ‘i:ts%#@r’ﬁv%ﬂan ﬁﬁxf?i?}r étgrr@thatg SHMBPUNTS I g I

rati os, e. gchemica piocestes) are esferr¢d¥b)asReorRzbunEE pf tRginkentidR™. H H N N Het )n S O
Het )nSO R5 R60" R R5 R60'" 25 Rform S form The invention includes all

suCh 1 0r 5, 1hcHARA 88| ind Gaith b SHEY Cors Ol hore B onfdr TGHRNT af SOTer 1 ©

forms may be & onvent'i onal
met hods, or aHWeéﬁ Werﬁﬁwrﬁ@%%%ﬁsweﬂﬂwﬁ FhiversBnsynt het i-c

met hods203r by stereospecific or asymmetric syntheses. It will also be
appreci at edpué fb fHRNErBsentk loh afMekt SMeOtR@l 6attley tHRCEdnyRuRBE BEthe8vdnba! t he

level of may exist in the form of optical isomers, e.g. diasterecisomers and mixtures of
isomers in all ratios, e.g. racemic mixfures:

R®R2 4 R’ p?
®Y, R ] R, R
( N\ -"O )rnlN\ ';O
Het n OJ,S\ Het n OJ'S\
R R R R
05 R form S form

The invention includes all such forms, in particular the pure isomeric forms. The
different isomeric forms may be separated or resolved one from the other by
conventional methods, or any given isomer may be obtained by conventional
30 synthetic methods or by stereospecific or asymmetric syntheses. It will also be
appreciated, in common with most biologically active molecules that the level of
biological activity may vary between the individual sterecisomers of a given
molecule. It is intended that the scope of the invention includes all individual
sterecisomers (diastereoisomers and enanfiomers) and all mixtures thereof,



bi ol ogi cal activity may vary between the individual stereoisoners of a given
nol ecule. It is intended that the scope of the invention includes all

i ndi vi dual stereoisonmers (diastereol somers and enantioners) and all

m xtures thghspliss¥O 2006/ 015828 PCT/ EP2005/ 008562 8 ipoufmpdiosgosses not
limted to racem ¢ m xtures, which denonstrate appropriate biol ogical
activity with reference to the procedures descri bed herein. For the
conpounds of the present invention, theg chiral internediate, (2S)-5-brono-2-
5 am noi ndane was prepared: | NH2 using (1 R -(-)-10-canphorsul phonic acid

as_resol vi ”ﬁhcﬁgﬁgt butaﬁotd ﬁé@stsdra'cé\nﬁr ﬁﬂfﬁ!ﬂﬂgs Ghich! derﬁtgd:’stra@y Bpproprigté al - 2001,
343, No. 5 urat |

cont, |
(29)-5- bronB'gggﬁﬁlle}‘FBY'ﬁd’ﬂ é'efeﬁ%ce(oé‘efﬂjcgg‘f{gﬁg?%cﬂﬁ?ﬁ‘n@?{ﬁg acid salt so
obtai ned was confirmed by single crystal X-ray analysis. This conpound was
used t o preperiBe compounds of the present invention, the chiral intermediate, (28)-5-bromo-2-
N-[(2S)-5- bgmmgngaﬁbgégw,@bgrey—l-l nden- 2-yl ] - 2- pr opanesul f onam de
(I'nternediate 5 In further enbodinent of the present invention,
conpounds of fornul a (I b) or a 15 p aceuliical |y acceptable salt, solvate
or prodrug thereof are provided whit rrespond to a stereochem cal i soner
of conpounds of formula (1), enriched in configuration S (R4) RB R2 P H
"IN Het )n "'s 5 RO" R R (Il b) 20 wherein Rl, R2, R3, R4, R5, R6, n, p,
and Het ar eusisg HéE)(1da-damphérsulphdnic &did as (asoliingagent, ahtiisciosedrin Prashad pr esent
i nvention pépe\fl,qimsE nBOCERL 200348 0udNs, @sﬁnmrrhe@bsaatbrmﬁﬁgmétmlory

accept a% € S5ebrgid \Qgér@n&ﬁdé?{e ﬁggf{gt'lh% Pé’ﬂl %rc(de§9ﬁ 'y Bt?taiﬂed 25

stereochem
copr qur at | BF sonsfutmeﬂé by eindlersnyalecrag aaalygis. TS hmﬁwﬁéﬁﬁe PR R are as

i ned f or Nfl@&Skathiorme-2,3-dihydro-1H-inden-2-ylj-2-propanesulfonamide (Intermediate 6).

In a further embodiment of the present invention, compounds of formula (Ib) or a

15  pharmaceutically acceptable salt, solvate or prodrug thereof are provided which
correspond to a stereochemical isomer of compounds of formula (1), enriched in
configuration S:

3
4 R p?
RY, R
H
.mlN\ O
Het n ',S\,1
RS RG R
(Ib}

20
wherein R', R?, R®, R*, R®, R, n, p, and Het are as defined for formula ().

In another embodiment, the present invention provides a compeound of formula (Ic) or
a pharmaceutically acceptable salt, solvate or prodrug thereof which correspond to a
25 stereochemical isomer of compounds of formula (1a), enriched in configuration S:

H
IIII'IN\ I,O
Het 25

o- \R1

(Ic)

wherein Het and R are as defined for formula (i).



WD 2006/ 015828 PCT/ EP2005/ 008562 9 It is intended in the context of the
conpounds of the present invention that stereochem cal isoners enriched in
configuration S correspond in one enbodinent to at |east 90% enantioneric
excess. | nyyhdiaks:@nbodi ment the isoners correspond 5 p@r/Bk0bsARdsds2 95%
enantionmeric excess. In another enbodi nent the isonmers correspond to at

| east 99% enanti oneri c excess. Since the conpounds of the invention are

i ntended for use in pharmaceutical comgositions it will readily be
understood that they are each preferably provided in 10 substantially pure
form for exanple at |east 60% pure, nore suitably at | east 7596pure and
preferably at |east 85% especially at |east 6 98% pure (% are wei ght for
Rer ght basi 815 VIRRPS 1Bt paFaNeRIY B SaRPoUEL GLiiRe MRPTbaMEoben

prepari ng t kereasbemicplisemérsramichesidd configuratiopifacereespond wadnecempasiineritons;
these | ess pdiatQeaspbERBhahlicMTic@kedst SinGABBetEfisodrhentltitt Bombri darradponeast 11%

more sui fably atqt%e%slt §§?%ten%r(ﬂon']e$lc%%bsgrl f ﬁﬁt‘ﬁ@ %rﬂﬂ&dﬂﬂ%ﬁ't%é Qoﬁgré’c‘afreﬁ)om mpound of

the inventi reclate e present 1rnvention I's intended
to include 2%%%?{??1 %eﬁavff Mg fY¥CeS8nbi nat i on of the features hereinbefore
mentioned. 20 Exanples of conpounds of fornula (1) include:
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d n1§ yand EEBfﬁf@J:ﬂhé@@l}pft@ a%icfia campound ofthe invention.
5-acetyl -3-pyridinyl)-2,3-di hydro- 1H i nden- 2-yl ] - 2- propanesul f onam de
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2-pyridinyl)-2,3-di hydro-1 Hinden-2-yl]-2- propanesul fonam de 35
6201 uExmﬂe@Wdodimyhdsﬁf&nnhldﬂl)dnawdei nden- 2-yl ] - 2- pr opanesul f onam de
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don- 2. YB35 By AT r Swele- eI PRSI ny! ) - 2. 3. di hydr o- 1
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( N-[5-(2,6-dimethyl-3-pyridinyl)-2,3-dihydro-1H-inden-2-yi}-2-propanesulionamide
N-[5-(6-cyano-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide

30  N-[5-(5-acetyl-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl}-2-propanesulfonamide
N-{5-(5-cyano-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide
N-[5-(5-fluoro-2-pyridinyl)-2,3-dihydro-1H-inden-2-yi]-2-propanesulfonamide
N-[5-(4-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide
N-[5-(2-pyridinyl}-2,3-dihydro-1H-inden-2-yl}-2-propanesulfonamide

35  N-[5-(6-fluoro-2-pyridinyl)-2,3-dihydro-1H-Inden-2-yl]-2-propanesulfonamide
N-[5-(2-methyl-4-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide
N-[5-(6-methyl-3-pyridazinyl)-2,3-dihydro-1H-inden-2-yi]-2-propanesulfonamide
N-[5-(2-pyrimidinyl)-2, 3-dihydro-1H-inden-2-y[}-2-propanesulfonamide
N-[5-(3-fluoro-4-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide

40  N5-(6-fluoro-2-methyl-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl}-2-propanesulfonamide
N-[5~(1H-imidazol-4-yl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide
N-[5-{1,3,5-trimethyl-1H-pyrazol-4-y1)-2,3-dihydro-1H-inden-2-yl}-2-
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N-[5-(1,3,5-tinethyl-1 H pyrazol-4-yl)-2,3-di hydro-1 Hinden-2-yl]-2 WO
2006/ 015828 PCT/ EP2005/ 008562 10 propanesul f onam de

N-[ 5- (6-met hyl - 3-pyridinyl)-2,3-di hydro-1 Hinden-2-yl]-2-propanesul f onam de
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N[ 5- (5-nmethyl-2-pyridinyl)-2,3-di hydro-1 Hinden-2-yl]-2-propanesul f onam de
5 N[5-(6-chloro-3-pyridinyl)-2,3-di hydro 1

H i nden- 2-yl ] - 2- pr opanesul f onani de
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N-[ 5- (5-chl 6’}‘&95193%&5 e )-2,3-di hydro-1 Hinden-2-yl r opanesul f onam de
N-[ 5- ( 2- chl V&= @WFY"@#WW)’Y[)ZZ@ iR HAInPep2rilfsAropans 35? $panesul f onani de
N-{(2S)-5- [64—[5t-(3+nhdtbw-l2qsyﬂdrhyib—)23314fpyydrq-ﬂﬂﬁlrydb]1-2a(l]32-mon§mwlfqnam+ﬂa nden- 2-yl }-2

H

0 propanesw fSC{B%ﬁEtﬁEﬁ-zl-\by%lﬂﬁ )-23- cﬁf@dfdnmmae&emtz eroﬁé(rﬁésul?or%nﬂddwdro 1

H- i nden-
N {(29) - é\] %ﬁpoagg) ’_@rig dro 1H-|nds]erj—2 é(‘] g-p ;;‘aggsuifoila | N dgn- 2-y1}-2-
pr opanesul fé\h d@emv s I]ﬁé%/qliwdrq; Hynqemnas i PEOPEREFUHQRATYYY
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mde N-( Zﬂ {(gs @HB&% yiRld Ly ndﬁnyl?érs' d?ﬁ;}a}‘é ARidnddnd-yar o-

H i nden- nesu

N-[ (29) 19 (ff@aa ‘4‘86%“6' 8- pyri di nyI) 2, 3-di hydro-1

H-i nden- 2- yll\]-E(ZS)rfr Gpentrere-2dyddiap)-8.8- dibydleh- ﬁﬁmdmwtz—wpmesatfm@pu@ol e salts,
sol vat es anqkl {Ggeﬁ'lflhbl%ﬁ%@fyl -2EyridpIpR\sndisyded-1Hiviiehivgngd on may be

pr epar ed, %a L inavariety of ways. In the follow ng reaction
schenes an nI ess. of herw se st at o R4 nd Net are
as defined | 'HEtP )S'WFWEB’ gpﬁ"\%&% E‘”"?ffﬁnfﬁj]hﬁ h%%ﬁ!f@'&‘%@' Bf the

i nvent i df. %[(Zﬁr%(@mmﬁ-mmﬂm@e%ﬁ*ﬁlhezdmr%hmdg'e&efﬂ-éfpmnﬂfﬁﬁml@amldé desi gnat ed

by Roman nunge )%-(Zéﬂubro-ﬁ-iﬁe)thy[-(%lpyhdlnyl)(—i Yaitgtie-1HomaseRs/jof t hese general
formul ae ar %fa Ia) (I'b), (lc) etc .... (IVa), (IVb), (IVc) etc.
30 Co d t d f
f or WFE"?Pl Felbe- QEU%{%S&MH@ g R BRSSPSR € i d or

bor onat e e@ﬂéph@lmace@tcaua@cgm’cablgrsﬁ%ﬁ golyates 9md/u¢r@ﬂr@g$ztheseqﬁydr ogen, al kyl or
two R groups forma ring, according to reaction scheme 1. Typical coupling

cond 11015 QLS & TRFhiion o trdhedd, A haP R BREG Bues baoe

{71 pheny! phdepTeEIs: rs?évaﬁgfe?ﬁ%%@g%ﬁﬂﬁ% o sy e RESRENC ¢ i o

or bor onat e PeXiddiet @&t py defingddn Frmelg(brulhese prqc?Sﬁ?éJmefurtearoﬁap?cts gf Beared from
t he correspdmdntio;. hal i de (typically the iodide or bromde). Typical

25
Throughout the specification, general formulae are designated by Roman numerals
' (1), (i, (1), (IV) etc. Subsets of these general formulae are defined as (la), (b}, (Ic)
{ etc .... (IVa), (IVb), (IVe) efc.

30 Compounds of general formula (I) may be prepared by reacting compounds of
formula (II) where X is a leaving group such as iodine, with boronic acid or boronate
ester derivatives of formula (II1) where R is hydrogen, alkyl or two R groups form a
ring, according to reaction scheme 1. Typical coupling conditions comprise reacting
(1) with (lil) in the presence of a base (such as aqueous cesium carbonate), a

35 palladium (i) catalyst and triphenylphosphine at elevated temperature (such as 80
°C). The boronic acid or boronate ester derivatives of formula (I} may be readily
prepared from the corresponding halide (typically the iodide or bromide). Typical
reaction conditions comprise reacting the halide with a suitable boronate in the
presence of a base (such as potassium acetate) and a palladium (1) catalyst such as

40  (1,1-bis(diphenylphosphino)ferrocens) palladium (ll} chloride, at elevated
temperature (such as 80 °C),



reaction conditions conprise reacting the halide with a suitable boronate in
the presence of a base (such as potassium acetate) and a palladium(Il1)
catal yst such as 40 (1, 1'-bis(di phenyl phosphi no)ferrocene) palladium (11)

chl oride, ayoedemedseyl tenperature (such as 80 C). WO 2%@,@;@%&56

PCT/ EP2005/ 008562 11 Schene 1 RR2 (RA)P R R2 P H Het-B(OR) 2 IIIZ) HNON
O )nHet )n S (R4 XR5 RRO =RR5 60 R " (Il) (1) 5 Alternatively
conpounds of formula (1) may be preparef by reacting boronic acid or
boronate ester derivatives of formula (1V) where Ris hydrogen, alkyl or two
R groups forma ring, wth conmpounds of fornula (V) (where X is a |eaving
group typi cg-?qsymg—{odi ne or brom ne) according to reaction schene 2. Typi cal
coupling conditions are the same as described for reactgon scherme 1. 10
SchemZ(R%PRBRZ#‘PRBRZHHet-X(V) H ROB GR-RN 0 )n s Het )n

'S : &) ‘ !

S RO RS 7, B RS . R I d p | 4 I | , ) ]

conmpounds of f['! l)H“}]eﬂM Smay (Ita), i.e
‘. s d\l v

par gd f rom conpounds
of formula (V) 15 yredrtion
condi ti ons rxqui

0 \s1ulfuric aci d
and gl acial acetic.# fo]RFowed by treatnment with Peysl GeiiC &id and

i odine. Scheme 3 (RA)p™R 3 RZ (R4)P R Rz H H5106 H '\F 0"_ 5 )R6 OSR7 12
| R5 6 /S\ | RRAIR NO(Ila) (I

5  Alternatively compounds of formula (1) may be prepared by reacting boronic acid or

boronate ester derivatives of formula (V) where R is hydrogen, alkyl or two R groups

( B form a ring, with compounds of formula (V) (where X is a leaving group typically

iodine or bromine) according fo reaction scheme 2. Typical coupling conditions are
the same as described for reaction scheme 1.

10
Scheme 2
3 5 R3 2
R, RR (R, R
H Het-X H
RO N.-0 = N .0
~B )n -8 ” Het )“ -
. T 5 O \R1 5 ESO \R1
RO R° R R R
(V) )

Compounds of formula (l1a), i.e. compounds of formula (Il} where X is iodine, may be
prepared from compounds of formula (VI) according to reaction scheme 3. Typical
15  reaction conditions require treatment of (V1) with strong acid such as sulfuric acid and

( glacial acetic acid followed by treatment with periodic acid and iodine.
Scheme 3
3
2 R®R2 4 R'R?
R, R R,
H Hsl04 N
l n /
8 Fga 0// \R1 I, HR O N
(V1) (la)

20
Compounds of formula {Vl) may be prepared from compounds of formula (VII)
according to reaction scheme 4. Typical reaction conditions are adding sulfonyi
chloride (Vill) to an ice-cooled mixture of (Vi) and a base (such as 1,8-
diazabicyclo[5.4.0Jundec-7-ene) in a suitable solvent (such as dichloromethane) and
25  then warming the mixiure gradually to room temperature.



20 Conpounds of forrmula (VI) may be prepared from conpounds of formula (Vi)
according to reaction schene 4. Typical reaction conditions are addi ng
sul fonyl chloride (M11) to an ice-cooled m xture of (VII) and a base (such
as 1, 8- di sxso6iehR[S. 4. 0] undec-7-ene) in a suitable sph¥eplooddsh as
di chl oronet hane) and 25 then warm ng the m xture gradually to room
tenperature. WD 20061015828 PCT/ EP20051008562 12 Schene 4 (RO.) R3 R2 (R
4) RR2 P NH RLIS®2Cl (VIIl) Hz \S\O4R5 )Re RS R6 0O RL (VII) NO S5
Compounds of fornmula (VI1) nmay be prepared from conmpounds of fornula (1X)
(see reaction schene 5) by standard procedures (see Sukanta Bhattacharyya
et a/, ( Synlett 1999, 1781). Scheme 5 (R0.) RR2 (R RR2Z PP ONH2 R5
)Rs RS )Rs €40 (VI1) Conpounds of formula (VIl) wherein R2, R3, R5 and
R6 are hydr n andfprfs 0, is available G rci &'IRf; for exanple,

st

2- am noi nda ht ori de may gg ggli E;'!Iﬁed gma- Al drich Conpany Ltd.
( 15 Conpounds @ N, ( | :6 2N R3, \R5 or R6 is
ot her than hy get),my be prepared accordi O KE

N

3 nacti,gﬁﬁ;gchene 6 from
conpounds of formysag¥ X) by synthetic procedures dengtn Hn \hhe art, followed
by suitable purification, typically chromatography. For exanple, when R2,
R3, R5 or R6 is alkyl, 20 typical reaction conditions conprise stirring an
i ce-cool ed sol utipgy of (X) in suitable solvent (sgh as tetrahydrofuran)
foll owed by consecutive treatnent with a base such as sodium hydride and an
al kyl ati ng agent such as an al kyl halide. Alternatively, when R2, R3, R5 or
R6 is fl%or@ompgiside&f farapiet(VBhmay Reirrersres fé%'i*rﬁ?ﬁ“@@’ﬁdéz&%quﬁyla((%) S8 th a
standard f | mactidnnedhieng &pdyt standznd Fsocddonet | (ser BukamtadBhstidchentya safcsl, as 25
gc@‘tonitri | gydisefoobeirahedron Letters 1996, 3591). Wen R2, R3, RS or R6 is
r ono,

Scheme 5
R® 52 4 R3 2
®, R R, R
0 - NH,
5 )ns 5 )nb‘
R R R R
(IX)
10 (Vi)

Compounds of formula (V11) wherein R2, R3, RS and R are hydrogen and p is 0, is
available commercially; for example, 2-aminoindan hydrochloride may be obtained
from Sigma-Aldrich Company Ltd.

Compounds of formula {IX) where at least one of RZ, R3, RS or RO is other than
hydrogen, may be prepared according to reaction scheme 6 from compounds of
formuia (X) by synthetic procedures known in the art, followed by suitable
purification, typically chromatography. For example, when R2, R3, RS or R is alkyl,
20 typical reaction conditions comprise stirring an ice-cooled solution of (X) in suitable
solvent (such as tetrahydrofuran) followed by consecutive treatment with a base such
as sodium hydride and an alkylating agent such as an alkyl halide. Aliernatively,
when R2, R3, RS or RS is fluoro, typical reaction conditions comprise reacting (X)
with a standard flurorinating agent such as Accuflour™ in a solvent such as
25  acetonitrile (see Tetrahedron Letters 1996, 3501). When R2, R3, R® or R8 is bromo,
typical reaction conditions comprise stirring an ice-cooled solution of (X) in a suitable
solvent (such as tetrahydrofuran) followed by consecutive treatment with a base such
as sodium hydride and an brominating agent such as N-bromosuccinimide. [t will be
appreciated by the skilled chemist that these bromo intermediates can by further
30 converted into the corresponding hydroxy/alkoxy compounds by freatment with the



typical reaction conditions conprise stirring an ice-cooled solution of (X)
in a suitable solvent (such as tetrahydrofuran) foll owed by consecutive
treatment with a base such as sodium hydride and an brom nati ng agent such
as N bronosussiohbikeske. It wWill be appreciated by the skij ,st that

t hese brono internediates can by further 30 converted igFlg)E?%ugggtgégrzespondi ng
hydr oxy/ al koxy conpounds by treatnent with the WO 20061015828

PCT/ EP20051008562 13 sodi um hydr oxi de{;sodi um al koxi de respectively in a

sui tabl e sol vent such as tetrahydrofuran. Schene 6 (Ra)v (RaA)a RR2 OO

)n )n RS R6 5 (X) (I Al ter pat.ive preparat.ions qf conpounds of formula
(X) are desﬁﬂdluﬂbd?ypé?x@"’ﬁﬁﬂ'f'@ aE‘@’f“t’i%r@g%g‘f'y VoI 2 % ,ﬁalﬂ%ﬁ Ve *ﬁlﬁ)taﬁer details
for the prdpteiydiaiirant conpounds of formula (1) are found In the exanples
section hereinafter. Thus, in another aspect, the present invention provides
a process fQeqparing a conpound as defined in claim1, conprising: 15
(a) reacting a conpound of forrmula (I1): (RR R3BR2 P,H,IVQ C_XR5 *)n60
"SR (I) mpvvherein Rl to R6, n and p are d8YgefinegFor formuila (1) and X
is aleaving gieWth a boronic acid or borgkateester derivative
conpound of o@& P): Het-BreR2—+H+) 25 m:@ t is as defined
for formula (1)>>and)R is hydrogen, alkyl (such as”Ci¥galkyl) or two R
groups forma ring (such as a 5 or 6 nenbered ri ng);R_55|RFi 30 WD 2006/ 015828
PCT/ EP2005/ 008562

5 0 - (1X)

( Alternative preparations of compounds of formula (X) are described in Organic
Letters 2002, Vol. 4, 2465.

10 Further details for the preparation of compounds of formula () are found in the.
examples section hereinafter.

Thus, in another aspect, the present invention provides a process for preparing a
compound as defined in claim 1, comprising:

15
(a) reacting a compound of formula (if):
3 2
Gy R R
H
{0
X n /,S
: R RS R
(i)

20  wherein R to R®, n and p are as defined for formula (1) and X is a leaving group; with
a boronic acid or boronate ester derivative compound of formula {llt}:

Het-B(OR).
(an
25
wherein Het is as defined for formula (1), and R is hydrogen, alkyl (such as C,.salkyl)
or two R groups form a ring (such as a 5 or 6 membered ring);

or
30



14 (b) reacting a boronic acid or boronate ester conpound of fornula (1V):
(RM) RBRRPH N RB,0)n0' \R ORR5 Ri (IV) 5 wherein R to R6, n
and p are as defined for formula (1) and R is hydrogen, alkyl (such as

C, . aal kyl‘#%gg0 {gm f groups forma ring (such as a 5 orpcgPRNBAISBE: i Ng) ;
with a co (3B  or mul a (V): Het-X 10 (V) wherein Het is as defined for
formula (1) and X is a |eaving group; and optionally thereafter for process
(a) or process (b): 15 . renoving any,pr ot ecting group(s); and/or formng a
salt; and/or converting one conpound of formula (1) to a different conpound
of formula (I). In process. (a), Xin formula (11) m _for exanpl e hal ogen
such as br@?i"ﬁ%’“ﬂgab?ﬁ)r?%?ﬁ’%%eboﬁ@q%e%@WWPW@%%,‘CWH]%&(such as Cl.sal kyl)
or two R groups nmay forma ring (such as a 5 or 6 nenbered ring). For
exanpl e, the compound of fornulg (111) nRYm2be Het-B(OH) 2. In process (b),
for exanple, the group -B(OR) 2(Rdef or mul & I?I\/) may be 4,4,5,5, - 25

tetranet hyl -1, 3, 2-di oxabor ol an- 2- m\fomHula (V) may be a hal ogen such

‘A‘w
w 0 y_Be prepared singly or as

as Br or 1. The conpounds of the

conpound libraries conpris &St ,)nfo,js'éxanpl e 5to 1,000 conpounds,
and nore preferably 10 to 30 1D0O conpoy 8s.0 Li‘ﬁnari es of conpounds of the
i nventi on may be prepared by a@®nbi naForiRl 'split and mix' approach or by
mul tiple parallel synthesis using either solution phase or solid phase
chemistry, by procedures known to thof¥)skilled in the art. Thus according
to a further aspect there is provided a conpound library conprising at

| east 2_conpounds, of fhe invention, .35 006/ 0158 PCT/ EP200 08562 15
The conﬁou%@r‘eﬂ]‘ﬁtﬁ%ﬁg’n(}éﬁ ipoﬂren%ﬁ/d%@eg:ﬁ??ifﬁf”ﬁ%?‘i&"%% @W@Woﬁ Y dosage

f ﬁr ms  pr efMcB@stiy-salsyh PhivigROrewsonnag g (BYrd asng Srari rmeibereddinglidar d

p

ar maceut wdtala compound of formuia (V):

Het-X
10 ' (V)

wherein Het is as defined for formula (1) and X is a leaving group;

and optionally thereafter for process (a) or process (b):
15 ¢ removing any protecting group(s}); and/or
« forming a salt; and/or
+ converting one compound of formula (J) to a different compound of formula (1).

in process (a), X in formula (Il} may be for example halogen such as bromine or

20 iodine. R may be hydrogen, alkyl (such as Cy.salkyl) or two R groups may form a ring

( (such as a 5 or 6 membered ring). For example, the compound of formula (III) may
) be Het-B(OH),. ‘

In process (b), for example, the group —-B(OR); in formula (IV) may be 4,4,5,5,-
25  teframethyl-1,3,2-dioxaborolan-2-yl. X in formula (V) may be a halogen such as Br or
1.

The compounds of the invention may be prepared singly or as compound libraries
comprising at least 2, for example 5 1o 1,000 compounds, and more preferably 10 to

30 100 compounds. Libraries of compounds of the invention may be prepared by a
combinatorial 'split and mix' approach or by multiple parallel synthesis using either
solution phase or solid phase chemistry, by procedures known to those skilled in the
art. Thus according to a further aspect there is provided a compound library
comprising at least 2 compounds of the invention.

35



carriers or diluents according to conventional procedures well known in the
art. These procedures may involve m xing, granulating and conpressing or
dissolving the 5 ingredients as appropriate to the desired preparation. The
phar maceut y63h)i15g3psi ti ons of the invention may be for}r@il,%;zggmﬁ%z

adm ni stration by any route, and include those in a form adapted for oral,
topical or parenteral admnistration to mammal s i ncludi ng humans. 10 The
conpositions may be fornulated for admjpistration by any route. The
conpositions may be in the formof tabléets, capsules, powders, granules,

| ozenges, creans or lLiquid preparatiogns,. such as oral or sterile

par ent er al EB‘? G?'T'B?f@déto”@dg‘f%'ﬁg'? E"ﬁ%.%efgmﬂﬁeﬁe m%%ve?%"ﬂﬁ?%ﬁg% M3t the
present i nverepasd byagontdnipg escompetnd of thiednventien witk standaidnphasneesutiefleans or
lotionls, ey earflbrdt sfealuenBNgcoeitingdto eaverliarab procagiures mal| eichowdr iasthe rggs and
aerosols, a | e o'wfgt}- S
preservati vgg‘?&?ﬁ)%ﬁ% n?aaﬂ H@ﬂ@ﬁ"@?h rﬁ@ﬂ%@?ﬁdg?{&gﬁp%ﬁgh%%@ﬁ ent sh?n

oi nt nent amre%%?%%%?pr@%emﬂber%ﬂrﬁ PEREAMY al so contain conpatible
conventional carriers, such as cream or ointnent bases and ethanol or ol eyl
al cohol for Thet peaifmacéitichl eampositicnsay he ipestoantmas He oormallasted o up to

bout 98% | i ' bout
SOOOAJUO f theo%%ﬁ'nm%trg%mg te, MRé ﬁngﬂﬁi@%ds\é if Q%rn’{"aééplte@?foﬁﬂ,nfbﬂl?al.to? abou

rmul ati,on. | ets and capsul es for oral adm nistration nmay be
in unit dosBarﬁgé?gﬁg@ﬂ'%rﬁﬁ?rblgrﬂ‘amrg 5 'W?ﬁg?'“@?ﬁffﬁ'r’ﬁ conventional excipients
such as1%i ndi ng agents, for exanple syrup, acacia, gelatin, sorbitol,
t ragacant h, The qopdpogitioyd pyay dlei Gomealatelli fdr eadiminibbatioax bpphrey 36uté.acTose, sugar,

T oL Eyn Sy R sy Youte SN G |

upr i S, X . i um s 2P y

ST e af GEATEGPARYG EPASR ST tapE o arne PG el SRR YEL i ng
agent's suchS¥EPengenf.-um | auryl sul phate. The tablets may be coated according
to net he8ls well known in normal pharmaceutical practice. Oal liquid

gr EBZL g‘ Io(r)12$ hér&?bic{é!?for]rﬂulhglﬁ\srcg _rtHBnﬁ}Bserft RHvertonaHia)hd Eﬁreséﬁé? Qél,qopihs@hée)r{ esent ed
u [ . | | ) X .
as a dry pr @ﬁ@ﬁnltl‘cf’o e$rg%ggg?tlop§,t ?%%’#‘ﬁﬁ%[‘ ,%r%g’%rorof e&o%ﬂﬁ%gﬁgﬁa@%hi cle
bef ore use. IG§ERGT ARFLAAOFAIS FAH MY SRBLAIRAPPEPHRE] canvasiora erdifvas syaaei ves,
such as suppsedaigsagaverds tdf assist danppenetratidn aud emoliety lin oktrhedt®sed gl ucose
syrup, ¢el atjeBms. hydr oxyet hyl cellul ose, carboxynethyl cellul ose, al um nium
stearate gel or 40 hydrogenated edible fats, enulsifying agents, for exanple
| ecithin, sorbitan nonool eate, or acacia; non-aqueous vehicles (which may
i ncl ude edi bR TMpiafions HRY alsQ SApRE QnRaikie GpTventng caters, such s Fream
gl ycerine, propinanidages/ end ethanolerriéyl alcobdidbr, lotdis2 086¢0¢HB8@8 may be
PCT/ EP2005/ pf85fi2is fibbn about 1% up to about 98% of the formulation. More usually they will

25 form up to about 80% of the formulation. '

Tablets and capsules for oral administration may be in unit dose presentation form,

( and may contain conventional excipients such as binding agents, for example syrup,
acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example

30 lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting
ubricants, for example magnesium stearate, talc, polyethylene glycol or silica;
disintegrants, for example potato starch; or acceptable wetting agents such as
sodium lauryl sulphate. The tablets may be coated according to methods well known

in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for

35 example, aqueous or oily suspensions, solutions, smulsions, syrups or elixirs, or may
be presented as a dry product for reconstitution with water or other suiiable vehicie
before use. Such liquid preparations may contain conventional additives, such as
suspending agents, for example sorbitol, methyl cellulose, glucose syrup, gelatin,
hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or

40 hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan
monooleate, or acacia; non-aqueous vehicles {which may include edible oils), for
example almond oil, oily esters such as giycerine, propylene glycol, or ethyl alcohol;



preservatives, for exanple nethyl or propyl p-hydroxybenzoate or sorbic
acid, and, if desired, conventional flavouring or colouring agents.

Suppositories will contain conventional suppository bases cocoa- butter
or other {loy&Gissde. For parenteral adm nistration, iéﬁ'siﬁosé%?sage
forns are prepared utilising the conpound and asterlle ve'f)nc e, water

being preferred. The conpound, depending on the vehicle and concentration
used, can be either suspended or dlssohged in the 10 vehicle. In preparing
sol utions the conmpound can be dissolvedin mater for injection and filter
sterilised before filling into a suitable vial aﬁgoule .and

se
Advant ageouQT‘Ve""ﬁ’@@ﬁt@’" exmple el g RippYhp Pﬂ@f"‘f’%" PleRAERIG i ac"a\f\d
buffering desmrtdscansentiooaldiayauing edcdlpuring@genthi cl e. To enhance the stability,

t he conposition can 15 be frozen after fiIIing into the vial and the water
removed undgy, y&ﬁMW[JP&’E%FI%OHJ%R@H Sppodt . L888-03f ?rld?'cd?tﬂep the vial
and an acco I'njec |on na e supp

reconsti®ut gR’FW ® iquid prior to use. Parenteral suspensions are prepared
in substantially the same manner except that the conpound is suspended in

the vehi cl eFonpheptbraf add@hisgaiidhs aal viest esdgs tiemd eﬁsabrexpareaoutmamgqhe be
acconpl i shed, dJHM%JHF'énrdaé ét@ﬁle gnﬁuecwaggaﬂ ? S’rﬁé & rh &H ure

et hyl ene oxi e ‘vehi usly, a

ore s
surfactant 8P 'We‘(ef"i‘ '?acg ei‘téa 'gﬂé‘fs &GN ﬁ ef %r fjtq t‘?s?'lﬂe‘i Qg‘ﬁ‘?l tate
uni f or ml0di yehi¢leuin mnparmgtswtl@reﬂﬁb@@nmpomﬁ! CERed fin water fasyniecda® ai n from

0. 1% by wei ghd filter stdritisebbaforeriiting o 8601idble viaker ghbouletind bealiagt i ve materi al |
dependi ng on 't he net hod of adm' nistration. Where the conpositions conprise

do age unit ch unit_w prefera contaip from 500 aof the
Foe I'nor Strafiabothe eafols, sEC o8 e Pisd i s ot ArEoATR T eERIERRG v 1 |

preferabl y ﬁaﬁ‘g%cawwlqwedmm@wehwg peenrige thestabilfy.tthe sempasiion egn per day

30 depensli nge dozémafterdiiiing iatodhé vaNEed the Wwateadmoved uhdén wiruurbuCheadrglosage

corr esponds gh ﬂseﬁ ﬂo?vdiép sTRAK Sedd md[ viaSifid %?&ﬂ}:ﬁnﬂﬂ%@&ﬁd Wathf f&ﬁ‘aS to 20

Ik h
opt i el " cualieign i gsaawée%‘*g”r'gégnsn@i’eﬂmﬁ ilogigg® U o BARIBIMA of the

i nvention mﬁ‘llﬁpeb%!m@ﬁetaéﬁ? rireraget yin t ostagiialy ethe apaine xpener ogxcepte thebrie t i on
bei ng treat esinpdund i§ euspentediirettenghitlel iastefd afl being sligsaledand stnitksatibe

B o B Py e 7
the art thaF kl}g{%ng ?xf‘%ase@{?u%s@ea‘?'" |%§P?T€ﬁe[afeo velgciet hgdy%\tﬂ% ’ Yoses of a
conpound of serfastand qr rWelig gaerfi Felcipded dnjhe sPmgogitian e daGiliaBeynifem days, can

be ascert ai dstlibbyont dftteeecongdouhd.ed i n the art using conventional course of
treatnent determ nation tests. V\D 2006/ 015828 PCT/ EP2005/ 008562 17 All

publ | cabl ony IELUGk DY mBooRigh Aot CweiB SRlrEraBY hroAR B HouaRp! | Cat i ons

cited | weight, of the active material, depending on the method of administration. Where the
compositions comprise dosage units, each unit will preferably contain from 50-500
mg of the active ingredient. The dosage as employed for adult human freatment will
preferably range from 100 to 3000 mg per day, for instance 1500 mg per day

30 depending on the route and frequency of administration. Such a dosage
corresponds to 1.5 to 50 mg/kg per day. Suitably the dosage is from 5 to 20 mg/kg
per day.

It will be recognised by one of skill in the art that the optimal quantity and spacing of

35 individual dosages of a compound of the invention will be determined by the nature
and extent of the condition being treated, the form, route and site of administration,
and the particular mammal being treated, and that such optimums can be determined
by conventional techniques. It will also be appreciated by one of skill in the art that
the optimal course of treatment, i.e. the number of doses of a compound of the

40 invention given per day for a defined number of days, can be ascertained by those
skilled in the art using conventional course of freatment determination tests.



this specification, are herein incorporated by reference as if each

i ndi vidual publication were specifically and individually indicated to be
incorporated by reference herein as though fully set forth. 51t will be
appreci ate invention includes the follow ng f ts. The
features aﬁ?@?fggg{i&gﬁents described for the first aspect%t@ﬁﬁ%ge further
aspects: 10 i) a pharmaceutical conposition conprising a conpound of the

I nvention and a pharmaceutically acc Pt able carrier or diluent; ii) the use
of a conmpound of the invention in the manufacture of a medi canent for
treating or Pre\(en,ti ngna di sease ?r_c ndi tjon ar%aus d b%/ a redugt' on or 15

i mbal ance M Rpblisatings: dnqugings ek not {imiteq B PRIRNTS nt applicatians CighBund of t he
i nventi on fibis speeificationr ewe i Imgyeior inporporatadi by wefaermease Hreacboindividuan caused
by a reductd®fica8sn i el spsdichily Ghd't ABRkiGallve FRbaE toint imdrporated byammal ; 20
iv) a corrp%%pen% h&% éﬁ@ﬁg@ﬁ}%@hﬁ“se as a nedi canment; v) a method of
treatnent or prevention o I'sease or condition caused by a reduction or

i mbal an®e in glutamate receptor function in a mamual 25 conpri sing

admi ni st er ithgilldre afrredates dhad it invertiondnaustes doa dollowing Herthes\aspestanthe and vi) a
combi nat i onfe&tlired SRIMRMbBEINEhist B8sdriBy@Tor & Vitst Nespactastiemt Yedset juether30 | n t he
case of aSpaesﬁé&sj i), iii) and v), relevant diseases or conditions are:
psychosis a psychotic disorders (including schizophrenia,

schi zo-affective disorder, schizophreniformdiseases, brief reactive
psychosils, ithi| ¢ phageacestital zoppesiioncomprisiog a copheens of thpwventignandiasor der s
such as schi zoi ghaimzelticaly yqaptapleicagidfbi didentdi sorders, acute psychosi s,

al cohol psychosis, drug-induced psychosis, autism 35 delerium nmania

i ncl udi ng acute nmani a), mani c .depressi ye chosi s, ., hal ] uci nati on,
eronso? By at 30 e STpnie RNS R AR
di sorders, puei@eresting oy dheyentng artisegss ohsanditionseavsedbEd vgduption or

neur odegener at i Wabdlarneas gittantiie Recastofuadioh ires mantiaiease) ; cognitive
inmpairnment (e.g. the treatnment of inpairment of cognitive functions

amestc o 30 o et SR e B Rl e 5. ®
function, and i senditinepueerd)hy airedudtiamar cadn alutastlg receptosfunelica

Al zheiner's di seagmmnfilds-rel ated denentia or other denentia states, as
wel | asgother acute or WO 2006/ 015828 PCTI EP2005/ 008562 18 sub-acute

condi tions ,tthat _nmay cau ogni tive decline. s CHEa. deliriumor depression
(pseudoder‘réWti a? ﬁ'lp&'} ?frtﬁ%ﬁ)ﬁ?ntlga?cﬁéj:aeg? ?&eéffca ms‘odegenerati on, drug-
v) a method of treatment or prevention of a disease or condition caused by a
reduction or imbalance in giutamate receptor function in a mammal

25 comprising administering an effective amount of a compound of the invention;
and

.
i

vi) a combination of @ compound of the invention with an antipsychotic.

30 In the case of aspects ii), i} and v), relevant diseases or conditions are: psychosis
and psychotic disorders (including schizophrenia, schizo-affective disorder,
schizophreniform diseases, brief reactive psychosis, child onset schizophrenia,
“schizophrenia-spectrum” disorders such as schizoid or schizotypal personality
disorders, acute psychaosis, alcohol psychosis, drug-induced psychosis, aufism,

35  delerium, mania {including acute mania}, manic depressive psychosis, hallucination,
endogenous psychosis, organic psychosyndrome, paranoid and delusional disorders,
puerperal psychosis, and psychosis associated with neurodegenerative diseases
such as Alzheimer’s disease); cognitive impairment (e.g. the treatment of impairment
of cognitive functions including attention, orientation, memory (i.e. memory disorders,

40 amnesia, amnesic disorders and age-associated memory impairment} and language
function, and including cognitive impairment as a result of stroke, Alzheimer's
disease, Aids-related dementia or other dementia states, as well as other acute or
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( amphetamine and other psychostimuiants and cocaine) disorders; Huntingdon's
chorea; tardive dyskinesia; dystonia; myoclonus; spasticity; obesity; stroke; sexual
dysfunction; and sleep disorders.

30
Within the context of the present invention, the terms describing the indications used
herein are classified in the Diagnostic and Statistical Manual of Mental Disorders, 4th
Edition, published by the American Psychiafric Association (DSM-IV) and/or the
International Classification of Diseases, 10th Edition (ICD-10). The various subtypes

35 of the disorders mentioned herein are contemplated as part of the present invention.
Numbers in brackets after the listed diseases below refer to the classification code in
DSM-IV.

Within the context of the present invention, the term “psychotic disorder” includes :-
40

Schizophrenia including the subtypes Paranoid Type (295.30), Disorganised Type

(295.10), Catatonic Type (295.20), Undifferentiated Type (295.90) and Reslidual
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particul ar sl eep disturbances associated with such di seases as neur ol ogi cal
di sorders, neuropathic pain, restless | eg syndrone, heart and | ung di seases;
and Substance-Induced Sl eep D sorder including the subtypes Insomia Type,

35 Hyper W%?@éﬂ;{'n%gg Parasommi a Type and M xed Type; sg&%z@@m@s%?ﬁnd jet-lag

syndr one: pectrum Di sorders including Autistic D sorder (299.00),
Asperger's Disorder (299.80), Rett's Disorder (299.80), Childhood

Di sintegrative Disorder (299.10) and 5,40 Pervasive D sorder Not O herw se
Specified (299.80, including Atypical Autism. W 2006/ 015828

PCT/ EP2005/,008562 _ Attention:Deficjt tivit ' der. | ncl udi th
O R onc AP Sy Bl B S S, R 5811
At t ent i on-/Bfaragtivity IRjsnsdeicCrmbingd Dipg of3dé.01 pr AltpstipmBeticl) Mypgractvivi ve Type
(314. Og)14 DAsdresrt Pedomirfanty tfndﬂlé?’qne_r apdel 1314\00), Dhisemtide-Defivip dypetdciety! Erlpﬁl se
Type . n 1SR t t Yy ; erw se
S%gci 1£ l.ed ﬁ%&{%&g%ﬁéfé&@% Q‘?E‘é‘?cwgb s%%ggpfsgl&sé%ng?%ée i ﬂ?i}\;/hﬂe.f)alfrm | sorders
such ad TICY °_§o P PR té}v '@u t’ﬁpi?gg %hi ﬁéﬁ%%(ﬁ’- ?{ggttvet ype

(321. 81), BeheviewcRigerdersseichggeondieh Dispydes inpludingpiBei subbipes shlidhood-312. 89) ,
Opposi t i ormbetDgfpea (82115 0AdelesdedtOnskt ) Typad (IH2s82) paridv &InBpduifiedo Phsdd sor der
(307, 23 i F SBpcaBfl Dant hitoldoP 03Pl DRnAYE PURBIA o' !

bor sonal | (7 GUESVRE SPpatet 878 TeLlorasls it s By R A, 20501 20).

Schi zdfypal Personality Disorder (301,22), C Antisocial Personality

Di sorder (FBshndlity DBrdies iricheinBeths sutzypes yPabiriold Besorali6/.DB3er (30310),i oni c

T5 vy dart EoR oSty oo, (R120), Sblpal aSAY Dokl (AR L Sor det
(gOl. 6), ‘C g%cgaiﬂ% §@9ﬁ%3?1§?r98r @s 'nEP'i%%Qngﬁ:geﬁ%@ﬁy(@ﬁ‘ﬁﬂ'} d%ber sonal ity
Di sorder N#strionig Rersgnaldy Bserder i(341.-§030NargissisticnRerseralibnPiserdet 6¥1i&.on

i ncl udisng Avhidattr Batsomeality Disoodegn([301.82), iDependent Mersonality IMEsord&0(3di $gases such
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and psych o AR oclated wth cognitive inpalirnent, e.g.

Al zhei mr@hﬂsgar%g&%@@og?iual dysfunctions including Sexual Desire

Di sorders such as Hypoactive Sexual 25 Desire Disorder (302.71), and Sexual
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Arousaly Didrbs slick0ds 7sthizapteB) BipB%e WidotdRr, Ebz;ﬁeééiﬁﬂ cftl?fé}zp%%)ﬁétri@_r gasm ¢
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Dyspar euni®NeBe s EHRa88 @ Yagi ni snus (306.51); Sexual 30 Dysfunction Not
O herwi se Specified (302.70); paraphilias such as Exhibitionism (302.4),
Feti shi smgefed ddilinctioh® tidcRidirgSsexud0Be<h8) DisdtaslaRiich ia8 HypBactke Sergafual
25 Desire Disorder (302.71), and Sexual Aversion Disorder (302.79); sexual arousal
disorders such as Female Sexual Arousal Disorder (302.72) and Male Erectile
) Disorder {302.72); orgasmic disorders such as Female Orgasmic Disorder (302.73),
(‘ Male Orgasmic Disorder (302.74) and Premature Ejaculation (302.75); sexval pain
disorder such as Dyspareunia (302.76) and Vaginismus (306.51); Sexual
30 Dysfunction Not Otherwise Specified (302.70); paraphilias such as Exhibitionism
(302.4), Fetishism (302.81), Frofteurism (302.89), Pedophilia (302.2), Sexual
Masochism (302.83), Sexual Sadism (302.84), Transvestic Fetishism (302.3),
Voyeurism (302.82) and Paraphilia Not Otherwise Specified (302.9); gender identity
disorders such as Gender ldentity Disorder in Children (302.6) and Gender Identity
35 Disorder in Adolescents or Adults (302.85); and Sexual Disorder Not Otherwise
Specified (302.9).

All of the various forms and sub-forms of the disorders mentioned herein are
contemplated as part of the present invention.

40
Within the context of the present invention, the term “cognitive impairment” includes
for example the treatment of impairment of cognitive functions including attention,
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25
The compounds of the invention may be used in combination with antidepressants to
treat or prevent depression and mood disorders.

The compounds of the invention may be used in combination with the following
30 agents to treat or prevent bipolar disease: i} mood stabilisers; ii) antipsychotics; and
i} antidepressants.

The compounds of the invention may be used in combination with the following
agents to treat or prevent anxiety disorders: i) anxiolytics; and ii} antidepressants.

35
The compounds of the invention may be used in combination with the foliowing
agents to improve nicotine withdrawal and reduce nicotine craving: i) nicotine
replacement therapy for example a sublingual formulation of nicotine beta-
cyclodextrin and nicotine patches; and ii) bupropion.

40

The compounds of the invention may be used in combination with the following
agents to improve alcohol withdrawal and reduce alcohol craving: i) NMDA receptor
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the i nventdyﬂ " ge% rbiks conbination with the fol l'ow ng. agents to treat
or prevent ntlpsychotlcs ii) antidepressants; ill) anxiolytics;
30 and iv) st| rrul ant s for exanpl e net hyi pheni date, anphetam ne formnul ations
and The compounds of the invention may be used in combination with the following

agenis to treat or prevent bulimia: i) antidepressants; ii) oploid receptor anfagonists;
25 i) antiemetics for. example ondansetron; iv) testosterone receptor antagonists for
exampie flutamide; v) mood stabilisers; vi) zinc; and vii) premenstral agents.

( The compounds of the invention may be used in combination with the following

agents fo ireat or prevent autism: i) antipsychotics; ii) antidepressants; iii) anxiolytics;

30 and iv) slimulants for example methylphenidate, amphetamine formulations and
pemoline,

The compounds of the invention may be used in combination with the following
agents fo freat or prevent Attention Deficit Hyperactivity Disorder: i) stimulants for

35 example methylphenidate, amphetamine formulations and pemoline; and ii) non-
stimulants for example norepinephrine reuptake inhibitors (such as atomoxetine),
alpha 2 adrenoceptor agonists (such as clonidine), antidepressants, modafinil, and
cholinesterase inhibitors (such as galantamine and donezepil).

40 The compounds of the invention may be used in combination with the following
agents to treat personality disorders: 1) antipsychotics; 1i) antidepressants; i} mood
stabilisers; and iv) anxiclytics.
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nol i ndone and | oxapine); and Atypical Antipsychotics (for exanple
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serotonin leu t ake i | |.tor5 l%su% as IC|tal o%rgag‘} escitalo ra%l
f1 uoxet i nf! ”?)‘%F%l WOHe-s BPPPE|dPh oMY i SPBRIPR) ndh d&%"rﬂ' & i ne
reupt ake Anfsyehades (fecexamples eplpzamping: nelanzapingx et'spasidansl uRtiRRyispr an) ;
Nor adr enabiipi@zole ctkprasiiend, Bivisiphios, iprsitne add taiae). i ne) ; tricyclic
anti dgpressants (such as 25 amitriptyline, clompranine, impram ne,
maprotiline., nortriptyline . and trjm pran pe).. . nongam ne oxidase inhibitors
(such as @%&F%B%zé'ﬁgf g CoBEMCAL, ’%ﬁ%ﬁ%ﬂ%"ﬁ&sg t P 1?'89"3_%m ne); and
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25  amitriptyline, clomipramine, imipramine, maprotiline, nortriptyline and trimipramine);
monoamine oxidase inhibitors (such as isocarboxazide, moclobemide, phenelzine
” and tranylcypromine); and ofhers (such as bupropion, miansetin, mirtazapine,
(,.__ nefazodone and trazodone).

30 Mood stabiliser drugs include lithium, sodium valproate/valproic acid/divalproex,
carbamazepine, lamotrigine, gabapentin, topiramate and tiagabine,

Anxiolytics include benzodiazepines such as alprazolam and lorazepam.

35 Examples
The invention is illustrated by the Examples described below.

Starting materials were obtained from commercial suppliers and used without further
purification unless otherwise stated. Flash chromatography was carried out using
40 pre-packed isolute Flash™ or Biotage™ silica-gel columns as the stationary phase
and analytical grade solvents as the eluent. Catch and release purification was
cartied out using SCX (strong cation exchanger) cartridges, consisting of bonded-
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oni satdbn Heengpe g i h 1 EEnTorié FSRLEeARS ek SseBE sRPi
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25

intermediate 1: N-(2,3-dihydro-1H-inden-2-y)-2-propanesuifonamide

C @-’NHSOZiPr

2-Aminoindan hydrochloride (5.16 g, 30 mmol, Sigma-Aldrich Company Ltd} was
suspended in dry dichloromethane (100 ml), and cooled with stirring under argon to 0
30 OC. To the suspension was added 1,8-diazabicyclo[5.4.0lundec-7-ene (3 eq., about
14ml, about 90 mmol) followed by the dropwise addition of isopropylsuifonyi chioride
(6.8ml, 60 mmol). The cooling bath was removed and the mixture stirred at réom
temperature for 1 h. The reaction mixture was washed with 1 M hydrochloric acid (2 x
50 ml). The organic layer was separated, dried over sodium sulphate and evaporated
35 invacuo (ie under reduced pressure) to give a yellow oil (11.8 g). The crude product
was purified by chromatography on a 50g Isolute™ Flash silica-gel column eluting
from 20-50% ethyl acetate in petroleum ether to give the title compound &s a
colourless solid (6.88 g, 96 %).
'H-NMR (400MHz, CDCl,) 8 1.39 (6H, d, J = 7 Hz), 2.91 (2H, m), 3.18 (1H, m), 3.31
40  (2H, m), 4.31 (2H, m), 7.21 (4H, m).
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with di chiBb dﬁﬁt(%’évrf@) E3fdlldqd z’oﬁrﬁ 2), 6-53 T V) 7 48k um acetat e (2. 64g,

26.9nm# ), and bi s(pi nacol ato)di boron (1.1 eq., 2.3g, 9.1lmml) in

di met hyl suhmiédifte GOO0NLE-WAS, sl%@ﬁewh 13 1o BEERIh L IEa Ry §al Ut i on of
I nternmedi gf & 7 (3,00 Suﬁgﬁr;ﬂ in dnethylsul'foxi de (20nl) was added and

the resul tTrg—m under argon for e reaction
h I 12 800C und f 3h. Th

m xture was all ovvedl luted with 25 ethyl acetate. This solution
was washed with wat g » e obganl c layer was
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A mixture of (1,1-bis(diphenylphosphino)ferrocene)palladium(ll} chloride complex
(' ’ 20 with dichloromethane (3mol%, 200mg, 0.27mmeol), potassium acetate (2.64g,
26.9mmot), and bis(pinacolato)diboron (1.1 eq., 2.3g, 9.1mmol) in dimethylsulfoxide
(60mi} was degassed with argon for Smins. A solution of intermediate 2 (3.0g,
8.22mmoal) in dimethylsulfoxide (20mi} was added and the resulting mixture stirred at
809C under argon for 3h. The reaction mixture was allowed to cool and diluted with
25 ethyl acetate. This solution was washed with water (3 x). The organic layer was
separated, dried over sodium sulfate and evaporated under reduced pressure to give
a dark ail (3.25g) which was purified by chromatography on a 50g Isolute™ Flash
silica-gel column, eluting from 0-50% ethyl acetate in petroleum ether fo give the title
compound as a brown oil (2.60g, 87%).
30 Mass spectrum (API-): Found 364 (MM-), C1gH2gBNO4S requires 365; TH-NMR
{250MHz, CDCi3): d 1.34 (12H, s), 1.39 (6H, d, J=7Hz), 2.90 (2H, m), 3.18 {1H, m),
3.32 (2H, m), 4.27 (2H, m), 7.26 (1H, m), 7.65 (2H, m).

Intermediate 4: 5-methyl-3-pyridinvl trifluoromethanesulfonate




separated, dried over sodiumsulfate and evaporated under reduced pressure
to give a dark oil (3.25g) which was purified by chromatography on a 50g

| solute"m Flash silica-gel colum, eluting from0-50% ethyl acetate in
petrol eumether to give the title conmpound as a brown 0jl 87% . 30
Mass spedYQ HHFPIARIS. ) : Found 364 (MH), C18H28BNO4S reaﬁf@g@%@?ﬁ%l H NMVR
(250MHz, CDC13): 6 1.34 (12H, s), 1.39 (6H, d, J=7Hz), 2.90 (2H, m, 3.18
(1H, m, 3.32 (2H, n), 4.27 (2H, m . 7.26 (1 H m, 7.65 (2H m.

I nt ernedi ate 4: 5-nethy|-3-pvridinv|QFrifIuoronethanesulfonate WO
20061015828 PCT/ EP2005/Q08562 28 OAS'OF ONF F In a tw-necked round

bottonmed fhasknxu Mrtrogen at nosphere, 3-hydroxy-5- nethyl pyridine (500
ng, 4.58 nmol}) s suf ed in 10 m of dry nethylene chloride.
Tri et hyl anin allded](2.5 m, 18.32 mml, 4 eq.) and the resulting 5
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Infermediate 5: (S)}5-bromo-2-amincindan {camphorsulfonate salt)

Br

20 The fitle compound was prepared using a similar method to that described in
Prashad ef al, Adv. Synth. Catal. 2001, 343, No. 5, pp 461-472: je by resolution of
the free base form of racemic 5-bromo-2-aminocindan using (1R)-(-)-10-
camphorsulphonic  acid to  obtain  (S)-5-bromo-2-aminoindan  {1R)-(-)-10-
camphorsuifonate salf.

25
The absolute configuration of (S)-5-bromo-2-amincindan  (1R)-(-)}-10-
camphorsuifonate salt was confirmed by X-ray crystallography. Furthermore, the
enantiomeric purily of (S)-5-brome-2-aminoindan (1R)-(-)-10-camphorsulfonate salt
was checked by HPLC using the following conditions:

30 . Column: chiralpak AD-H 5 um, 250 x 4.6 mm
Mobile phase: A n-Hexane; B: Ethanol + 0.1% isopropyl amine
Gradient: isocratic 8% B
Flow rate: 0.8 ml/min
UV WL range: 200-400 nm

35  Analysis time 17 min

Enantiomer 1 was recovered as 0.84% afa from the racemate. Rt = 11.9 min.
Enantiomer 2 was recovered as 99.16% afa from the racemate. Rf. = 12.8 min.



canphorsul fonate salt was confirmed by X-ray crystall ography. Furthernore,
the enantioneric purity of (S)-5-brono-2-am noi ndan

(IR)-(-)-10-canphorsul fonate salt was checked by HPLC using the follow ng
conditions: 30 Colum: chiral pak ADH5 um 250 x 4.6 nm Mbil e phase; A

n- Hexane; vy 20s/b@e + 0. 1% i sopropyl am ne G adi ent: PCEBER2005/008563% B Fl ow
rate: 0.8 mMm/mn UV W range: 200-400 nm 35 Analysis tine 17 mn
Enantioner | was recovered as 0.84%a/a fromthe racemate. R. = 11.9 mn.
Enantionmer 2 was recovered as 99.16% aga fromthe racemate. Rt. = 12.8 m n.
WO 2006/ 015828 PCT/ EP2005/ 005562 29 I nternedi ate 6:

N-f(2S)-5-brono- 2, 3-di hvdro-1 Hinden-2 yl 1- 2- propanesul fonam de H "SON ,

Br ~ In org f 5 d’ltermadlateS
was treateg . t=+d ; Fe . each pH=10)
in isopropyl as igol vent The free base form of Int ermedi ate 5 was

converted to -DINo-

2, 3- di hydr o- 1| pden<2-yl ]\ %Opropanesul fonam de by a simlar process to the
preparati offfof Inter medl@f’e usi ng di azabi cycl o(5. 4. 0] undec-7-ene and

i sopropyl sul fonyl chlori de>'07 ntermedi ate 7:
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Intermediate 7: N-[(28)-5-(4.4,5 5-tetramethyl-1,3,2~dioxaborolan-2-yl)-2, 3-dihydro-
1H-inden-2-vl]-2-propanesulfonamide
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O

Intermediate 6§ was converted to Intermediate 7 using a similar method to the
15  preparation of Intermediate 3 from Intermediate 2, except that dichloromethane was
not used.

Intermediate 8: (R)-5-bromo-2-aminoindan

(
Br

20 The fitle compound was prepared using a similar method to that described in
Prashad et al, Adv. Synth. Catal. 2001, 343, No. 5, pp 461-472. /e by resolution of
the free base form of racemic 5-bromo-2-aminoindan using (18)-(+)-10-
camphorsulphonic  acid to obtain (R)-5-bromo-2-aminoindan  {1S)-(+)-10-
camphorsulfonate salt. The enantiomeric purity of (R)-5-bromo-2-aminocindan (1S)-

25  (+)10-camphorsulfonate salt was checked by HPLC using the following conditions:

Column: chiralpak AD-H 5 um, 250 x 4.6 mm
Mobile phase: A: n-Hexane; B: Ethanol + 0.1% ipa
Gradient: isocrafic 8% B

30 Flow rate: 0.8 mi/min
UV wavelength range: 200-400 nm



canmphorsul fonate salt. The enantioneric purity of (R)-5-brono-2-am noi ndan
(15) 25 (+)-10-canphorsul fonate salt was checked by HPLC using the foll ow ng
conditions: Colum: chiralpak ADH5 um 250 x 4.6 mm Mobil e phase: A

n- Hexane + 0.1%ipa Gadient: isocratic rate: 0.8
m/mn UWQ&Q@@S%E range: 200-400 nm WO 2006/015828%&%%%20%5/ 008562 30
Analysis tine 20 mn Enantioner | was recovered as 98.6% a/a fromthe
racemate. Rt. = 11.9 mn. Enantiome]r5 2 was recovered as 1.4%ala fromthe
racemate. Rt. = 12.9 nin. 5 Internedfate 9: N- (5- brono- 2

3-di hvdro-1H-i nden-2-yl ) -2- propanesul fonam de NHSQZi Pr Br The title
conpound HaYsH EParEH™r om 5- br onp- 2- ani noi ndane hydrobroni de (Prashad et
al, Adv. Synth. Catal. 2001, 343, No. 5, pp 461-472) by a simlar process C
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1, 4-di oxan: wd /

was degassed with argon for 5 minutes. Then the
m xture wa n- to (2-fluoro- 3 pyridi nyl)boronic acid (1.1 eq, 28ng,
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Example 1 N-I5-(2-fluoro-3-pyridinyl)-2.3-dihydro-1H-inden-2-yi}-2-
propanesuifonamide
N
\ 4.0
TNy O//S
y >
N F
20
{ A mixture of intermediate 2 (65mg, 0.18mmol) and cesium carbonate (1.5 eq, 88mg,

0.27mmol) in a 3:1 mixture of 1,4-dioxan:water (4mi) was degassed with argon for 5
minutes. Then the mixiure was added to (2-fluoro-3-pyridinyl)boronic acid (1.1 eq,
28mg, 0.20mmol, Asymchem international Inc.). Palladium acetate (2mg, 0.01mmol
25 - alternatively, solid supported palladium may be used), and triphenylphosphine
{9mg, 0.03mmol) were then added and the whole mixture stirred at reflux for 16h,
The reaction mixiure was allowed to cool and partitioned between ethyl acetate
(10ml) and water (10ml), The organic layer was separated, dried and evaporated.
The resulting product was purified using mass directed preparative HPLC to give the
30 title compound (22mg, 37%).
Mass spectrum (APH): Found 335 (MH+), C47H1gFNoC2S requires 334; TH-NMR
{400MHz, CDCl3z): d 1.41 (6H, d, J=7Hz), 2.98 (2H, m), 3.21 (1H, m), 3.38 (2H, m),
4.35 (2H, m), 7.38 (3H, m), 7.66 (1H, m), 7.84 (1H, m), 8.19 (1H, m).

35 Example 2: N-[5-{B8-fluoro-3-pyridinyl)-2,3-dihydro-1H~inden-2-yi}-2-
propanesulfonamide




30 title conmpound (22ngy, 37% . Mass spectrum (APl +): Found 336 (M),
C17H19FN202S requires 334; 1H NVMR (400MHz, CDC13): 6 1.41 (61-1, d, J=7Hz),
2.98 (2H, m, 3.21 (1 H, n), 3.38 (2H, m, 4.35 (21-1, m, 7.38 (3H, m,
7.66 (1 4 (1 H, , 8.19 (1H, m. 35 Exanpl 0856

N- 15- (6%?%?’8253%pvr| di nvI) 2. 3-di hvdro-1 Hinden-2- ;QI:C{%IEZI’Z('OS,O 562

pr opanesul f onam de WD 2006/ 015828 PCT/ EP2005/ 008562 31 H NS~O O F N 5 The
title compound was prepared by a sim4ar process to the preparation of
Exanple 1, starting fromlinternediate 2 with (6-fluoro-3-pyridinyl)boronic
acid, except that, instead of stirring the m xture at conventional reflux
for 16 h, the reaction mxture was stirred in a mcrowave reactor at 160C
for 20 m nutes. Mass spectrum (APl +): Found 335 (M#), CL7HL9FN2Q2S requires
334; 1H NVR 10 (250 : 6 1.41 (6H, d, J=7Hz), 2.98 (2H m, 3.21
(11-1, m, 3.38 (2 .40 (2H, m, 7.00 (1H, m, 7.32 (3H, m, 7.93
(1 H m, 8.3 H tiNLE® conpound was al so prepared starting from
| nt er medi at g 9\ y 'é Ecess to the preparation of Exanple 1, using

— 15 Mass spectrum (ES+): Found 335 (M),
C17HLOFN2EE qwres 334; 1HN (400MHz, CDCI3): 6 1.41 (6H, d, J=7Hz),
2.98 (2}i, n), 3.21 (11-1, m, 3.38 (2H, ), 4.35 (1H m, 445(1H n,
7.00 (1H, dd, J = 8 &2 Hz), 7.34 (3H m, 7.93 (1 H m, 8.37 (1 H m. 20
The rdrenthe uibmpmmwd/\ﬂ@s pieparcd by @ sirilagiptrsessie thawarepartien effe@Eplsy HPLC usi ng
the foll owmgtnﬁgmdm intersiedian Rraith @Hluoad-Bpyiddiphbbroniogcid icept 4hdl, mm  Mobi | e
phase: aﬁg@éﬂﬁﬁmg eh:'ﬁ 8%& cdivat oﬁé‘ltreﬂdxsf&q@ﬁ itiGe RAMAdR mikard W&%W rate: 0.8
rﬂlan\} &' nm j[ma 20 m n Enanti oner was
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Oy o kst (BFT Founobi B RIS g 354 W
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i nt er nedi
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pr opanesul f onam de
The title compound was also prepared starting from Intermediate 2, by a similar

process to the preparation of Example 1, using (6-flucro-3-pyridinyl)boronic acid.

15  Mass spectrum {ES+): Found 335 (MH+), C17H19FN,0,8 requires 334; 1H-NMR
{(400MHz, CDCI3): 8 1.41 (6H, d, J=7Hz), 2.98 (2H, m), 3.21 (1H, m), 3.38 (2H, m),
4.35 (1H, m), 4.45 (1H, m), 7.00 (1H, dd, J = 8 & 2 Hz), 7.34 (3H, m), 7.93 (1H, m),
8.37 (1H, m).

20  The racemic compound was separated {o give the two enantiomers by HPLC using
the following conditions:

Column: Chiralpak AS-H 5 um, 250 x 4.6 mm,
« Mobile phase: A: n-Hexane; B: Ethanoi
(\, Gradient: isocratic 30% B
25  Flow rate: 0.8 ml/min

UV WL range: 200-400 nm
Analysis time 20 min

Enantiomer 1 was recovered as 51.4 % afa from the racemate. Rt. = 16.2 min,
30 Enantiomer 2 was recoverad as 48.6% a/a from the racemate. Rt. = 17.7 min.

The enantiomers of Example 2 can be prepared using enantiomerically pure
intermediates.

35 Example__2a:  N-[(28}-5-(6-fluoro-3-pyridinyl}-2,3-dihydro-1H-inden-2-yl}-2-
propanesuifonamide
Intermediate 6 was reacted with (6-fluoro-3-pyridinyl)boronic acid in a similar
process used for the preparation of Example 1, except that, instead of stirring




Internediate 6 was reacted wth (6-fluoro-3-py(dinyl)boronic acid in a

simlar process used for the preparation of Exanple 1, except that, instead

of stirring WD 20061015828 PCT/ EP2005/ 008562 32 the m xture at conventi onal

reflux for 16 h, the reaction m xture was stirred in a mcrowave reactor at

160C for @@ mignis®s; and instead of palladi um acet at ePGREP2005/008562

tri phenyi phosphi ne, pol yner bound tetrakis(triphenyl phosphi ne)- palladi um

was used; to obtain N[ (2S)-5-(6-fluoro-3-pyridinyl)-2,3-dihydro-1H 5

i nden-2-yl]-2-propanesul fonam de. The32Znantioneric purity of the N-[(23)-5-

(6-fluoro-3-pyridinyl)-2,3-di hydro-1 Hinden-2-yl]-2-propanesul fonam de

obt ai ned was chpe ksigtuRyattdBhéentishan gefluk for 3811 tteaBattioh oNistufswADStirtek én

s " Oy mbRRETE § 3@% bfa %0, FRRE! QB indedtf1or Vﬁsmw ed as
R

2.08% al/a from rac recovered 10
as 97.92% al a f"f“i??ﬁt‘f' RAd (Tpberdphosphie, HolVgrET P°W£%§§ﬂa(ﬁ%h8ﬂéé!? 3 Y onf i ried

to be N-[(2S)- 5pqlledlﬂmm50usedptprqbéﬁmW;Z&-,‘Ss(ﬁdmnrwﬁ-w@rml)125ﬂ:|@thydzoyH} - 2-
pr opanesui f on arrhdﬁ\—b-yu-é-prrmen@m{ﬁhamﬂdb Og'lhapinyntloﬁieﬁﬂmuﬂty% thdNAE[(28)-5-

2R) - 5- (6- 1l uoro ruB)F 223- ihgérd |Hdel‘1'—'b— Q?Po&n%m‘:‘édlfbgamﬂé
propanesulfona ng & Sl process
for Exanple 2a,° |Wa§t rl’ﬁ“"?l m HE (Fhalfﬁ' S?'Heo?"a‘s}f‘ o &r 8[)3}?% t he
correspondi ng wp@rﬁém@@mhemw@@ommd eheve: | EneatioraerpLiwas (eceyerethas

N-[ (2R) - 5- ( 6-f | 208%-4%a from the racemate. Rt. = 16.3 min. Enantiomer 2 was recovered

Checkel by HLC T ootk A hai 3he Zadtan. R pep ihhoneifn @ ohed 18s 20
g f Eﬁi\?f{? e an '3‘83"?‘15'?%‘9%%9'%’%%9?%%9Yﬁant|oner 1

Exanpl e 2 above®®
was recovered aRyoeanesubgnamiderbyohiayiee/skrallosraphs. Rt. = 16.62 min.  Enanti omer
Zgwas recovered as 0.96% a/a fromthe racemate. Rt. = 18.29 min. 25 The

1 1 owi ng conp 19 40 rWﬂ(@R}Eﬁﬂs—ﬁuﬁ?@&%ﬁ@l gmlé,s-dihg@ro FRBoHDYE-20f general
formul g. (1) where LSopropyl, n s I, are nydrogen and p is
0, wer pr epar%@ﬂ%}fﬁm simlar to the preparation of Exarrpl e 1,
starting from ThaElefsmpaved was prgpaned usip @simias PESSES Y ExeBPBG2olY ¢ aci d.

The boronic acifist arsingal Inteffiediatened cihalorder atai prapére fthe mcomespondingror e of t he
fol I owi ng SUDD'ﬁr@béwesﬁlﬁihﬁﬁﬁb%m Th@teﬁémfémeﬁequlundyn& theFNRQR -8l6 ﬁ@drsntl fic Inc.

and Sigma Aldri Syrld%\oﬁra%n(y hydtro~’l H—lndeHezt—yl]OZ-propganulfon%%u?e 0 talnSed was

20 checked by HPLC using the same conditions as for the separation of racemic
Example 2 above, except that the analysis time was 22 minutes. Enantiomer
1 was recovered as 99.04% afa from the racemate. Rt. = 16.62 min.
Enantiomer 2 was recovered as 0.96% a/a from the racemate. Rt. = 18.20
min.

25
The following compounds of formula (A) (see Table 1), i.e. compounds of general
formuia (1) where R1 is isopropyl, n is 1, R2 and R3 are hydrogen and p is 0, were
( prepared by methods similar to the preparation of Example 1, starting from
Intermediate 2 togsther with the appropriate boronic acid. The boronic acids are all
30 commercially available from one or more of the following suppliers: Asymchem
International Inc., Frontier Scientific Inc. and Sigma Aldrich Company Ltd.

Table 1
35

Eg | Het Physical data
3_ | 5-pyrimidinyl | mass spectrum {APH): Found 317 (MH+), C1gH1gN3098




3E Het Ph sical data 5- rimdin 1 mass s ectrum APl + : Found 317 M# , CHN
O S WD 2006/ 015828 PCT/ EP2005/ 008562 33 E Het Physical data requires 316;
1H NWVR (400MHz, CDCI3): 1.41 (61-1, d, J=7Hz), 3.02 (2H m, 3.21 (1 H m,
3.43 (2H (1H, m, 4.69 1H m7.37 3H m8.87 Hm 4
3-thi enyl’w@éasogmssgzéctrum (APl -): Found 319 (M+4), MGHigﬂ%g%gya@Sé%w res 320;
1H NWVR (400MHz, CDCI3): 1.39 (6H m, 2.93 (2H, ni), 3.19 (1 H m, 3.34
(2H, m, 4.32 (1 H m, 4.41 (1H, rQ; 7.39 (6H, m. 5 3-pyridyl nmass
spectrum (API +) . Found 317 (M#), C1 ﬁlZO\IZOZS reqw res 316; 1H NMR (400MHz,

CDCl 3) : }AOr(6H—, 3SO0—(2H )32+ (tH—)5—337(2H m, 4.34
(11-1, ,EQRM _(Jli,JrPhYAC&datﬁll—L 741 (3H 7 91 (14 . 8.57

(1H, m] 8.75 1 H n) | réutes Bi&IyENMRL400 e ODCH) AR-(BH, Gosidz)319 (MH-)

016HLONCRS2 | requires $ _ _ 1439 ((6Hn) 69 E7Hz) |
2.92 (gﬂ Ml 316 (1 Hﬁ%ﬁ% pE R, ﬁxgzsp m)ﬁ&a A 69]& H,)n'),
7.06 (1H—mi—7—26-

T 2t AR i el YA Sosn AR Erbrich 2R Bk CxoripasRbul 1 onani de
H N SO &' ON 5 Areruresi820,0tH-NMRe(486biHar EDEIH)80:38, (616, @29
ne

3- br ono- ﬂ“r' L hyl pyri di neol Imea.19 @8ih), 932¥2HD||11) zﬁ@(ﬂ-ﬁ%ﬁmﬂa(ﬂﬁmat €
(1. 5eq, TL08rvg 0. 33mm| )m) 3 Ifl?f'i mxture of d| oxan water (4i nm) was
degassed ~witA atgotr f-of ot —Palt+-adi—uf —-—G1mol ) )

fol | oned|By % pijéhw pﬂpmﬁuwwwr@”*@ 69%0@)17\/\@4'#& Pﬁ?arrr elifeaP and t he
whole m th urle stirred éplre@ﬁ‘é@@]ﬁ dH- -IDIARI (AQONTHIZ, LOGIgY. dv8BHdhaletldz), [ 10 The

reaction|mxfure was al lb@e@Ht &)coel (ﬂmdnp@rsw (zmrmadmat(meﬁ;)esdw acetate

and wat er. [The organi q: ﬁyrg{’ 3\/%5(,\2_@;&% ?I e@n Pieyg.ggﬂ_f UWH I educed

gressure The resultin Fl ash
i ca-gel colum, el ufi ) et her to
gi ve the|Bit]2themypound nass asgeeir:hmvx(kﬂl-l): FO@8h$19589H-), CigH1gNO2SH

requires 320; TH-NMR (400MHz, CDCl3). 1.38 (6H, d, J=7Hz),
2.92 (2H, m), 3.16 (1H, m), 3.27 (2H, m), 4.29 (1K, m), 4.54
(1H, m), 7.06 (1H, m), 7.20 (1H, m), 7.25 (2H, m), 7.43 (2H,

m).
Example 7: N-[5-(4-methyl-3-pyridiny!)-2, 3-dihydro-1H-inden-2-yi}-2-
propanesulfonamide
§
\ //0
3 04,8 '
= >
N
( 5 A mixture of Intermediate 3 (80mg, 0.22mmol), 3-bromo-4-methylpyridine (1 eq,

38mg, 0.22mmal) and cesium carbonate (1.5eq, 108mg, 0.33mmol) in a 3:1 mixture
of 1,4-dioxan:water (4 ml) was degassed with argon for 5 minutes. Palladium acetate
(2mg, 0.01mmol), followed by ftriphenylphosphine (12mg, 0.04mmol) were then
added and the whole mixture stirred at 1609C for 20mins in a microwave reactor.

10  The reaction mixiure was allowed {o cool and partitioned between ethy! acetate and
water, The organic layer was separated and evaporated under reduced pressure.
The resulting product was purified on a 5g Isolute™ Flash silica-ge! column, eluting
from 0-40% ethyl acetate in petroleum ether to give the title compound as a yellow ol
(38mg, 52%).

15 Mass spectrum (API+): Found 331 (MH+), C4gHooN205S requires 330; TH-NMR
(400MHz, CDCI3): 8 1.41 (6H, d, J=7Hz), 2.73 (3H, s}, 2.99 (2H, m), 3.21 {1H, m),
3.38 (2H, m), 4.36 (1H, m), 4.74 (1H, m), 7.12 (1H, dd, J=8Hz and 1Hz), 7.17 (2H,
m), 7.29 (1H, d, J=8Hz), 8.30 (1H, s), 8.43 (1H, d, J=5Hz).



15 Mass spectrum (APl +): Found 331 (M), CL18H22N202S requires 330; 1H NWMR
(400MHz, CDC13): 6 1.41 (6H, d, J=7Hz), 2.73 (3H, s), 2.99 (2H m, 3.21
(1H, m, 3.38(2H m, 4.36 (1 H mM, 4.74 (1 H m, 7.12 (1 H dd, J=8Hz
and 1 Hz), 7.17 (2H, m, 7.29 (1H, d, J=8Hz), 8.30 (1H, s), 8.43 (1 H, d,
J=51-12z). wWAR@eOBSB15828 PCT/ EP20051008562 34 The f ol PEWERYOIFMEPEuUNnds of
formula (A (see Table 2), i.e. conpounds of general formula (1) where R1l
is isopropyl, nis 1, R2 and R3 are hydrogen and p is 0, were prepared by
met hods similar to the preparation of 3xanple 7, starting from Internediate
3 together with the appropriate pyridyl, pyrimdinyl, imdazolyl or 5

pyri dazi nyiThéadlibding cﬁmﬂ@ui‘w bftfesmuis ¢AR{ske dabked)ci.al doynpauadd aibgemefal om one or

mor e of ttbes.at.@'d)%waw grg @fﬁ n%o 'kaar%the%é Ryd}og,érfa it d.apgaster

th 8 t
(ngl +)ESI : B’F?Bar§25 hﬂlﬁt s 1194R% oﬁrg ?'@‘Eﬂ s ’23/” 1@%&‘)&" il ,Spe(i 13C

N CHa CDCl Bytermfdmne (361:c|>get!1e=Ir Juiththe aﬂpmprlf(tgwyﬂdyl pxmy?ﬂ"(YBHml@a)zolyt o096 (21-1,
m, 3.29 ( pyridazinyl, haBd® Buch halidesndre oA.cBimn{e2tibliyrgvailable fidm(chetdr more bE8Hz) , 7. 13
(21 1, M, e fglﬁmﬁn;-q'\lés)dg KBrs: ApoRRSScibrtilc L&, én@tﬁwca&ef@mﬁgh&ﬁ%r um (APl +): Found
2 (MH¥) . Cl8HL BS requires 341; 1H NVR (400 NC N CDCI 3): 1.41
(61-1, d, J=7Hz), 300(2H m, 3.21 (11-1, rr), 3.38 (2H, m, 4.37 (2H, m,
7.40 (31-1, m, g HM 7.97 1H m 8.91 1H m 10 O mass spectrum
(API +) Found < MaC _C19H22N203S requires 358; 1H NVR (400MHz,
CDC13): 1.4l (6] : 7Hg)'/ 2.69 (3H s), 3.00 (2H n), N3.21 (1H m),
340(211 qu) 4.36 (1 HO” 4.56 (1 H m, 7.35 (1 H m, 7.45 (3H, m,
7.67 (1 H m, 837 (1 H m 11 NC, ~ mass spectrum {ES+}; Found 342 (M),
C181- 119N302S requi r 341 1H NVR (400MHz, CDCI3): 1.41 (61-1, d, J=7Hz),

3(00 (2H, m, 3.21 (1%- Nm, 3.40 (2H, m, 4.35 (1 H, n), 4.49 (1 H m,
7.38 (2H, _@?44941&, M 800 (1H ny 883 (1 H nj 897 (1 m

Eg | Het Physical data

8 AN mass spectrum  (APM).  Found 345 (MH+),

| C1gH2aNp028 requires 344; TH-NMR (400MHz,
HO N CH, | CDCla): 141 (8H, d, J=THz), 2.47 (3H, 5), 2.57 (3H, 5),
2.96 (2H, m), 3.21 (1H, m), 3.37 (2H, m), 4.37 (24, m),
7.04 (1H, d, J=8Hz), 7.13 (2H, m), 7.26 (1H, m) 7.38
(1H, d, J=8Hz).
mass spectrum (API+):  Found 342 (MH+),
CqgH19N302S requires 341; TH-NMR (400MHMz,
CDClg): 1.41 (6H, d, J=7Hz), 3.00 (2H, m), 3.21 (1H,
m), 3.38 (2H, m), 4.37 (2H, m), 7.40 (3H, m), 7.76 (1H,
m), 7.97 (1H, m), 8.91 (1H, m).

NC/(Nj/
10 7 mass spectrum (AP[+):: Found - 359  (MH+),
C HCJTj/ C1gHooNO3S requires 358; TH-NMR (400MHz,
3
| =
N

CDClg): 1.41 (6H, d, J=7Hz), 2.69 (3H, s), 3.00 (2H, m),
3.21 (1H, m), 3.40 (2H, m), 4.36 (1H, m), 4.56 (1H, m),
7.35 (1H, m), 7.45 (3H, m), 7.67 (1H, m), 8.37 (1H, m).

11 | NC mass spectrum  (ES+): Found 342  (MH+),
] C1gH1gN302S requires 341; TH-NMR (400MHz,
N CDClg): 1.41 (6H, d, J=7Hz), 3.00 (2H, m), 3.21 (1H,

m), 3.40 (2H, m), 4.35 (1H, m), 4.49 (1H, m), 7.38 (2H,
m), 7.42 (1H, m), 8.02 (1H, m), 8.83 (1H, m), 8.97 (1H,
m).

Y

\




VD 2006/ 015828 PCT/ EP2005/ 008562 35 E Het Physi cal
Cl71- 119FN202S requires 334; 1H NMVR (400MHz,
4. 34

(APCl ) :
CDCl 3) :
(21-1, m,

(1 H m Seoomenissrd ar

Found 335 (M),
1.40 (6H,

7.3

m, 2.96 (2
1 (1H m, 7.47
net hod

”data 12 - mass

1-1, n), 3.20 (1H, m, 3.38 (2H m,
(1H m, 7.71 (21-1, m), 7.81 (1 H,
s, Exanple 12 was al so pr epameehos/omsa

enant| oner starting with Internediate 6 which was used to prepare

| nt er nedi a

te 7;
tri phenyi phosphi ne,

except that,

i nstead of palladium acetate and

spectrum
F N

m, 8.52
single

pol ynmer bound tet3%ki s(tri phenyl phosphi ne)-pal | adi um

was used. Internediate 7 was then reacted with the appropriate pyridyl
hal i de to |ty ¢ HaP enanti oneri|ehysieapaignd which is believed to be
N-[(2S)-5-](H I di ar
an[eguhzoné dzb du e user% InPéﬁ%B{ t(Rpé')H- l@ﬂﬁ&l %gsfs(ﬁé{c?'rum
(APCl): Fgund C17H2aR0 P2} uﬁeﬁéléessﬁ@ @‘SWF% N /
CDCl 3): 1.{41 SL N 2.99 CZIcIa)nj 40$61-2,JmI .94, (2hf) m),333{8(1ﬂ 21}, B38n@ , 4.35
(11-1, m,| 4.58 (1H_m, 7.32 1R, M)67.42kiim), 641(21-1, m.
14 nmass spect fum (APCI) Fouq({%ﬁ% 9%&% ﬁg%ag% S requites 316; 1H NVR
(400Mz, |CDC13): 1.40 (61-1, b Vg (M 9 (11-1, m, 3.36 (2H,
m, 4.34 (1 Hl m, 4.47 (1 H, , 7.23 (1 H, : 7.30 (1 H d, JgHz), 7.69
(1 H m, |7. 7%6 (2H, m, 7.86 (L!smg simjigr m@h@‘f& Examplaj'lz WS aiacsgr&pp&edtrum ‘
EZSEZCL:IB): Eozgd gﬁS (|VH+)2, 97013%1595 ernﬁﬁtiﬂn’ieesst@l%ﬁ%\ﬂ*ﬁ M@nﬁéﬁ%’vﬁi 3%( N2H
. 2 55 (ILH, |dd. ?:ém'and(a%z 2yl 1 bre ‘ééte (ﬁ%’_écﬁ’émaﬁ e
2Hz), 7.84 (3H, m 16 - /" nd ech?‘ NI/
C18H22N202S requires 330; 1H mn(enomuﬁg tetn@ﬁ@(ir&)henﬂph@ph:ee) paﬂ;u;imm 67 (3H.
s)g 2.99 (12H, Im, 3.21 (1 H|wBs usdd39nferiediats,7 adndnlrddctelwitrdtndd (1H m,
7.34 appropriate pyridyl halide to give an enantiomeric
compound which is believed to be N-[(28)-5-(5-fluoro-2-
pyridinyl)-2,3-dihydro-1H-inden-2-yl]}-2-
] propanesulfonamide due fo the use of Intermediate 6.
13 AN mass spectrum (APCI): Found 317 (MH+),
| Cq7HogN2O2S requires 316; TH-NMR (400MHz,
N = CDCI3): 1.41 (6H, m), 2.99 (2H, m), 3.21 (1H, m), 3.38
(2H, m), 4.35 (1H, m), 4.58 (1H, m), 7.32 (1H, m), 7.46
(8H, m), 7.67 (1H, m), 8.64 (2H, m).
14 AN mass spectrum {(APCl):. Found 317 (MH+),
] Cq7HooN2028 requires 316; TH-NMR (400MHz,
N CDCl3): 1.40 (6H, m), 2.95 (2H, m), 3.19 (1H, m), 3.36
(2H, m), 4.34 (1H, m), 4.47 (1H, m), 7.23 (1H, m), 7.30
) (1H, d, J=8Hz), 7.69 (1H, m), 7.76 (2H, m}), 7.86 (1H, s),
( 8.68 (1H, m).
15 A mass spectrum (APCI): Found 335 (MH+),
Cq7H1gFN2O5S requires 334; TH-NMR (400MHz,
Z CDCl3): 1.40 (6H, m), 2.97 (2H, m), 3.20 (1H, m), 3.37
1 (2H, m), 4.35 (2H, m), 6.85 (1H, dd, J=8Hz and 3Hz),
7.30 (1H, m), 7.59 (1H, dd, J=7Hz and 2Hz), 7.84 (3H,
m).
16 S mass spectrum (APCI: Found 331 (MH+),
NI P C1gHpoNoO2S requires 330; TH-NMR (400MHz,
CDCl3). 1.41 (6H, m), 2.67 (3H. s}, 2.99 (2H, m), 3.21
(1H, m), 3.39 (2H, m), 4.36 (1H, m), 4.45 (1H, m), 7.34
(1H, d, J=8Hz), 7.41-7.49 (3H, m), 8.23 (1H, s), 8.59
{1H, m).




(1H,~d, J=8Fz), 7. A1- 7. 49 (31-1, m, 8.23 (1H, s), 859 1HmM W 20 0 610 1
58 2 8 PCT/ EP20051008562 36 E Net Physical data 17 - mass spectrum (APCl):
Found 332 (MH+), C1l7H21N302S requires 331; 1H NVMR (250MHz, N N CDCl 3):
1.41 (6H, m, 2.76 (3H, s), 3.00 (2H m, 3.21 (1 H m, 3.39 (2H, m, 4.37
(1 H m, wWodshspidssbt m, 7.36 2H mMm 7.49 1H m 7. 83 1H, MCT/EFA003M)8862 18 Nmass
spectrum (APCl): Found 318 (M#), C16H1I9N302S requires 317; 1H NVR (400MHz,
N CDCl3): 1.40 (6H, m, 2.98 (2H m, 3.20 (1 H m, 3.39 (2H, m, 4.35 (2H,
m, 7.18 (1H, m, 7.33 (1 H m, 8.2832H m, 8.79 2H, d, J=5Hz . 19 nmss
spectrum (APCl): Found 333 (MH4), CL7H1I9FN202S requires 334; 1H NWR

(n;1002/|—|:z%,4 (ﬁg DGLE) - 1 41 (alj’,;%ﬂ;s,cagdgtg (20, m, 3.21 (1 H M, i'?’ 25 EnZasHs
spect rum ( 9 (ESt 35501%%%2%5& uFP'é['é 3?&?“5 L IRiR (250MHz,
F N CDCl 3)[: m, 2.4%1¢EpqN302S reguirgs2 i 1m) HNMR (254MHy | 3. 38
L T e e i e 1 T
_ : ES8Y (2 )4 7.369;
(A0gMe,, GOOB . 2290 (OM M iory B2 38 (e Pha (i MM%QT;,W
7.74 1 H, 9B spectrlfma(SES)SpeFiﬁlélﬁd g&fg)ll ESE‘,IJUHCC1@-1§5 Y, [requires
2;17; 31?0 NI(N/T |(4 4 lsz,Bl §5DC:\| 3%2| €44 m14p@3@23d requirBHzZY17; ?Bj\IMBWMHzéZ) 9212|(4 2H,m)
. 3. . b , :
7.25 1H M WO 2 /6/015828 PC fa oggé. Bﬁg%???%ﬁﬁ m? Tiﬁ:r{ m;' g:&

(2H, m), 8.79 (2H, d, J=5Hz).

19 AN mass spectrum (APCI: Found 333 (MH-),
Cq7H1gFN20oS requires 334; TH-NMR (400MHz,
CDClg): 1.41 (6H, m), 2.97 (2H, m), 3.21 (1H, m), 3.38
(2H, m), 4.34 (2H, m), 7.36 (2H, m), 7.47 (2H, m), 8.45
(1H, m), 8.53 (1H, m).

mass  spectrum (ES) Found 348 (ES+), |
C1gH21FN2OoS requires 348; TH-NMR (250MHz,
CDCl3): 1.41 (6H, m), 2.43 (3H, s), 2.97 (2H, m), 3.21
(1H, m), 3.38 (2H, m), 4.38 (2H, m), 6.80 (1H, m), 7.11
(2H, m), 7.28 (1H, m), 7.58 (1H, m).

21 SN mass spectrum (ES). Found 306 (ES+), C415H1gN302S
requires 305; TH-NMR (400MHz, CDCl3): 1.40 (6H, m),
2.93 (2H, m), 3.20 (1H, m), 3.34 (2H, m), 4.33 (2H, M),
7.23 (1H, m), 7.30 (1K, m), 7.54 (1H, m), 7.60 {1H, s),
7.74 (1H, s).

: 22 mass specirum (ES): Found 348 (ES+), C1gHo5N305S
¢ requires 347; TH-NMR (400MHz, CDCl3): 1.41 (6H, d,
J=7Hz), 2.23 (6H, s), 2.94 (2H, m), 3.20 (1H, m), 3.35
(2H, m), 3.78 (3H, s), 4.33 (2H, m), 7.06 (2H, m), 7.25
{1H, m).
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—EHeT PAYSTCal data 23 Nass.

requi res 330; 1H NVR (400MHz,

(21-1, m, 3.20 (1 H m,
J=8Hz), 7.30 (11-1, m,
(11i, d, wéeddnss2d/si ng sim

3.

Spectrum (ES)

7.38

Found 331 (E5+),
CDCI3): 1.41 (6H, m, N 2.60 (31-1,
38 (2H, m, 4.35 (21-1, m,

(2H, m, 7.73 (1H, dd, J=8Hz & 2Hz),
| ar net hods,

7.21 (11-1,

C18H22N202S

2.97

s),
d,

8. 68

Exanpl e 23 waCTAR00590%5pared as a

single enantioner starting with Internediate 6 which was used to prepare

| nternedi ate 7,
tri phenyl phosphi ne,

except that,

i nstead of palladium acetate and

pol ynmer bound t ed7r aki s(tri phenyl phosphi ne) - pal | adi um

was used. Internediate 7 was then reacted with the appropriate pyridyl
hal i de t g Qe € enant | oner |p}]y$,gé]rag%und which is beI i eved to be
N-[(2S)-5 | T j
anesul f ongm d SP?\‘#%’ -fioing 331 E511:G18 m (ES):
Found 331} (ES weqsnrefséqeu rfbwﬁe(GOOMH{Z P@Wlendm-éﬁH r@Dcl 3): 1.41
(6H m, - 34 N ) 2(60163% sJTR.973289m),13.20 (119, m)3 338 (LRHR), rr) , 4.32
(1H m,l467 (1R m, 71§ ?27(g Jia 73g.§y Hrsg7. 58
1H m 8.53 1H/m 25 nmss speqt m 3 (Fﬂ 3 ;1@; }_98’8
requires {330 1 H NMR (400Nh45 s), 2.95
(21-1, m| 3{24 (1H m, 3.3 —?ﬁﬂ , 4. 33 (11 1 , 4.41 (1H n, 7.29
- (1H, d, J;8H#) 7.57 (2H, m, 7.75 (11 11, dd, J 8FE & 2Hz), 7.83 (1 H s),
8.50 1Him {6 '~ mass spect rl}!éﬂg/(gﬁﬁar HEH, §§gm|§,g§3)was gggb} eI N2C2S
requires 350] 1H NVR (400NHZ mlt%?ﬂ ) eite) ;12,98 (2H,
m,3.21 (L H n), 3.38 (2H |@.2 '?ée(eQ?—P e sia 80 (1H, dd.
J=8Hz & 2JHz), 8.56 1H, m 27 |midh wscesed derprepsye ‘nlﬁﬂmﬁféiafszw e{(@g#)hat C18H22N203S
requires (346§ 1H NVR (400MHZ,insBXdl 39 palladifitn G6tate, and fripheniptdssitendg, 2H, m) ,
g{gg gi ﬁ 2)') ) ~;> gg ggi' i ﬂ")poly%e98b&§la fbitg;\ﬁi% ﬁ;lpﬂ\el??y]lpr(o% n@?pall@dléﬁ -I( 1H V”&)
: , , 7. -1, m . om.
2006/ 015828 PCT/ EP20051008562"?aS used iHé'rme ate V\ﬁztl%n eacted ws% the
appropriate pyridyl halide to give an enantiomeric
compound which is belfieved to be N-[(2S8)-5-(6-methyl-
3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-
propanesulfonamide due to the use of Intermediate 6.
24 mass spectrum (ES): Found 331 (ES+), C1gH2aN2098
N requires 330; TH-NMR (400MHz, CDClg): 1.41 (6H, m),
l 2.34 (3H, s), 2.89 (2H, m), 3.19 (1H, m), 3.33 (2H, m),
_N 4.32 (1H, m), 4.67 (1H, m), 7.18 (1H, m), 7.28 (2H, m),
7.37 (1H, s), 7.58 (1H, m), 8.53 (1H, m).
25 x mass spectrum (ES): Found 331 (ES+), C1gHpoN20428
] requires 330; TH-NMR (400MHz, CDCIs): 1.39 (6H, m),
N 2.37 (3H, 8), 2.95 (2H, m), 3.24 (1H, m), 3.36 (2H, m),
_ 4.33 (1H, m), 4.41 (1H, m), 7.29 (1H, d, J=8Hz), 7.57
C (2H, m), 7.75 (1H, dd, J=8Hz & 2Hz), 7.83 (1H, s), 8.50
(1H, m). _
26 AN mass spectrum (ES): Found 351 (ES+),
l P C17H1g®CINgOS requires 350; TH-NMR (400MHz,
Cl N CDClg): 1.40 {6H, d, J=7Hz), 2.98 (2H, m),3.21 (1H, m),
3.38 (2H, m), 4.36 (2H, m), 7.36 (4H, m), 7.80 (1H, dd,
J=8Hz & 2Hz), 8.56 (1H, m)
27 S mass spectrum (ES): Found 347 (ES+), C1gH2oN2038
requires 346; TH-NMR (400MHz, CDClg): 1.41 {6H, m),
2.96 (2H, m), 3.20 (1H, m), 3.37 (2H, m), 3.98 (3H, s),
4.31 (2H, m), 6.81 (1H, m), 7.29 (1H, m), 7.35 (2H, m),
7.75 (1H, dd, J=8Hz & 2Hz), 8.34 (1H, m).




o

38 E Het Physical data 28 "TBsS Spectrum Found 351 , CLl7H1935CI N2CRS
requires 350; ; 1H NWR (400MHzOMHz, C N CDCI3): 1.40 (6H m, 2.96 (21-1,
m, 3.21 (1H, m, 3.38 (2H, m, 4.33 (2H, m, 7.31 (1H, d, J=BHz), 7.64 (1H,
m 7.74 2H m7.84 1H m8.62 1H m 29 ~ mass spectrum (ES): Found 351 (ESt),
Cl7H1g35Geemisegui res 350; 1H NVR (400MHz, N O CDargieods/oddsel 6H, ),
2.99 (2H m, 3.31 (1H mM, 3.38 (2H mM, 4.35 (1 H m, 4.47 (1H m, 7.29
(4H, m, 7.65 1 H dd, J=7Hz & 2H?-), 8.39 1 H n. Exanple 30:
N-f(2S)-5-f6-(trifluoronethyl)-3-pvri3hnvll-2,3-di hvdro-1H i nden-2-yi 1-2-
propanesul fonamde "1 9 1.4 ' (/ F1 FEN F To a solution of
N-[(ZS)-S-Eﬁl, ﬁei,S-tetrarre:t hyﬁhélc%d%féjl oxabor ol an- 2- yI) 2, 3-di hydr{o-

1H i nden- ' onant de .52 ) dl oxane
(5 m), BBn3) 3 ﬁf‘ﬁ“rrg,’z%’ [mﬁ/ 5*81 ooé@m was
added al o (7ﬂ‘1190f3 reapiyes @5% ("%’i'\éRnﬁjUOMHZZ mmol ) and
500 pl of Lmﬂ)@l@ MMON8HEM), ZIPe(2He ) B2h@1Him), 3138 {was heat ed

',
at 90 degreeg for 3 hours. ”I'(Qﬁnngf,;gg(g.pqm I?gg{[(ﬁ]ﬁ @eg%}{iﬁva;ss;@{ppved by
filtration ankd then the sol ve Jl ced pressurie. The

resi due was—taken—up—w-th Py iR 1 L e PgiHed—oF 25Mr
silica card%i dml ng w vi tTRags cy@ﬁ@ﬂ‘l&&ané&ﬁ&eﬂiﬂsomﬁlzgﬁn xtESHd | 150 my of

title conpoundiwerd recover eldCas \gﬁcmzﬂzssmqudes( 8509 1H£D¢MRMEO@MH£Fe use of

chiral Internfes the fl qr d3 59 6(E389) - 5- (6-
(trifluor methyl? 3- p9'r|d| nyll I3§4dr§?§gg mbsz%tz’l—?‘ﬁ% 329(@?'%2- 08

H i nden- 2+ yl ) - 2- propanesul f o ﬂ1'&‘ Eg'e%lt} GrlFl ("@ST I%I‘JHH §§§ (M),
C18H19F3 b_requires 384; HAHNRI= (0% RHE), 859Kt gn). - d, J=THz),
2.92 (2H, m, 323(3H rr) 414(1H n, 737(111 d, J BHz) 7.48 (1H,
d{ J=8Hz) , gy ( ] ‘ . \, J=9Hz),
(31 (1H 7 : ~ 8

N-f (2S) - 5-#4 A di nyII-2 3- di hvdrg?-lH-lnden 2-vll-2-
pr opanesul f onam de ~0 d ~ T25 i~ §

H 3

e
F lN,
Fr

To a solution of N-[{25)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yI}-2,3-dihydro-
1H-inden-2-yi]-2-propanesulfonamide {180 mg, 0.52 mmol) in dry 1,4 dioxane (5 ml),
polymer supported Pd{PPhs)s (10 mg, 0.5 mmol/g, 0.005 mmel} was added along
with 5-bromo-2-(trifluoromethylpyridine (176 mg, 0.78 mmol) and 500 pi of a 2M
10 Na,CO; solution in water. The resulting mixture was heated at 90° degrees for 3
hours. Then after cooling the resin was removed by filtration and then the solvent
was removed under reduced pressure. The residue was taken up with DCM, washed
_ with water and loaded on a 25M+ silica cartridge eluating with a cyclohexane/AcOEL
(\, 75/25 mixture. 150 mg of title compound were recovered as whitish solid (75%). Due
15 to the use of chiral Intermediats 7, the final compound is believed to be N-{(2S)-5-{6-
{trifluoromethyl)-3-pyridinyl}-2, 3-dihydro-1H-inden-2-yl}-2-propanesulfonamide.
Mass specirum (ES): Found 385 (MH+), C1gH19F3N2028 requires 384; TH-NMR
(500MHz, DMSO-d6): 1.26 (6H, d, J=7Hz), 2.92 (2H, m), 3.23 (3H, m), 4.14 {1H, m),
7.37 (1H, d, J=8Hz), 7.48 (1H, d, J=8Hz), 7.59 (1H, d, J=8Hz), 7.65 (1H, m), 7.95
20 (1H, d, J=9Hz), 8.31 (1H, m), 9.05 (1H, m)

25 c



WO 2006/ 015828 PCT/ EP2005/ 008562 39 To a sol ution of
N-[(2S)-5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) -2, 3-di hydr o-

1H i nden-2-yl]-2-propanesul fonam de (1 g, 2.74 mol) in dry 1,4 dioxane (15
m), poly ted Pd(PPh3)4 (54 ng, 0.5 mmol/g, 0.027 mol) was added
along wth é @?’gﬁg{ 8. chl oropyridine (1.05 g, 5.48 rmol PCARR2085803862 of a 2M
Na2CO3 5 solution in water and the resulting m xture was heated at 90
degrees for 3 hours. Then after cooligg the resin was renoved by filtration
and then the solvent was renoved und& reduced pressure. The residue was
taken up with AcOEt and water. The aqueous phase was separated and

aci di fi ed viota sGMNigACDT AFl(RS3:5t(#alcl. Stptiamethyl- N3 SrdioxabpsipnyidS-ditden-t ed to
basi c by addmhmm-gmj-zmadﬂ@ﬁ&mﬁbraﬂ@t(hgr 2e>4tmmot)nmmlrylmvw;b)kaneq@Etmly,vas

performed. (Alef ngp S@W% § f2d aRfae

HE4 B 3 &
e s I L el ca

filtered a u:%/ﬁ'p
cartridge i}
conpoun w@ﬁiéffonr diewater and dke (RsHitingG mixbue wes (eatgy at §0e dF@fe?ﬁ@"@s@U{ﬁ chi ral
| nt er medi atTaer afitheodlingahe restirpas rdmbgedoiy ifikratich tind lieen the solvent was

NI- ][ ( §S|)or gp('ég@u&j%ﬁgﬁregﬂééddﬁr&guge g-hté TéHids AR thkdr Lﬁ]ﬁjﬁﬁ’h ﬁtoﬂ_’?and water
Ci7H19350) NDEZSUPIESE wascsehafdiag ad o égﬁ@“t %E%cg ¢ & r%%‘é

J=THz), 2.9GOEp ﬁherr}rpH vgiszqvqr@m to hgsic by Mltpmqf Np,glcos anqb,gnqtneqq)drgctrog 8Hz)
7.46 (10H, with AtOSHms parf@ed 1AIHhe myganit. x0adid wike coileci@d, Abied Dh,N=3$0,, 8. 66 (1
H m 20 E’ﬁ%fq”g%r ?evaporated The crude was finall punﬂed on a 40M+ silica cartrld

N-((2S)-5-f | h -2-vl)-2-
br opanestl ih' o,y Sy RS Y Witlne: 802 i B flshegmbbu Wi V1)
f(28) 5- fecoyersd @ padtitisd estich {1 194), Pue 1gjtes Her PoFhiaL Misjmpdiates?. dhe: figr o-

| H i nden- 2cginpeihdps dyebeved ub fhendf 8e5-(a&0or0eg-pydidibil)-a1Bedifydror 1 Hrindeh;24  di oxane

(5 m) g5 pgil_grﬁépaﬁgmﬁgrﬁgem(PPh3)4 (10 mg, 0.5 mml /g, 0.005 mmol) was

added aI on r 174 mrol ) and
So0°pi “or " Jeskrh Aot rtdeg P o Rl R b A ST C v
heat ed at PONELy BMSG-d6): 3.2 tﬁ@ﬁhr‘%*’ fine-89 {2t Mod et (3 1Rk 41841 Mhs renoved
by filtrat 7@ (aHdd Tw8Hiz}, [Tedas(dHy end=8Hap §.86etHy el oQIEH, ma)ld®8d2iprrassure. The
resi due vva:ggta'axlgﬁ,r}nrp with DCM washed w th water and | oaded on a 25M+
silica,gartridge eluating with a cycl ohexane/ AcOEt  75/25 mixture. 95 ng of
title Conpound were recovered whi tish SO|Idé47%. Due.

Example 32: N-{{2S)-5-[6- ﬂffluoromethl) idinyl]-2,3-dihydro-1H-inden-2-yl}-2-

propanesulfonamide

Q=n=0
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25
To a solution of N-[(25)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1}-2,3-dihydro-
1H-inden-2-yll-2-propanesulfonamide (190 mg, 0.52 mmaol) in dry 1,4 dioxane (& ml),
polymer supported Pd(PPhs), (10 mg, 0.5 mmol/g, 0.005 mmol) was added along
with 2-Bromo-6-trifiuoromethylpyridine (174 mg, 0.78 mmol) and 500 ul of a 2M

30  NayCQOs; solution in water and the resulting mixture was heated at 90° degrees for 3
hours, Then after cooling the resin was removed by filiration and then the solvent
was removed under reduced pressure. The residue was taken up with DCM, washed
with water and loaded on a 25M+ silica cartridge eluating with a cyclohexane/AcOEL
75/25 mixture. 95 mg of fitle compound were recovered as whitish soiid (47%). Due

35 to the use of chiral intermediate 7, the final compound is believed to be N-{(28)-5-[6-
(triftuoromethyl)-2-pyridinyf]-2,3-dihydro-1H-inden-2-yl}-2-propanesulfonamide.
Mass spectrum (ES): Found 385 (MH+), C1gH{gF3N202S requires 384; TH-NMR
(600MHz, DMSO-d6): 1.26 (6H, d, J=7Hz), 2.92 (2H, m), 3.23 (3H, m), 4.14 (1H, m),



35 to the use of chiral Internmediate 7, the final conpound is believed to be
N-{(28)-5-[6- (trifluoronethyl)-2-pyridinyl]-2,3-dihydro-1
H i nden- 2-yl } - 2- pr opanesul f onam de. Mass spectrum (ES): Found 385 ( M),
C18H19F3N202S requires 384; 1H NVR (500MHz, DMBO-d6): 1.26 (6H, d, J=7Hz),
2.92 (2H, W 200803828 3H, m), 4.14 (1H, m, W 2006/ 015828TEEINEHMBRHA5/ 008562
40 7.36 (1 H d, J=8Hz), 7.47 (1 H m, 7.81 (1 H d, J=8Hz), 7.92 (1 H d,
J=8Hz), 7.95 (1H, m, 8.14 (1 H t, J=7Hz), 8.24 (1 H, d, J=8Hz) Exanple
33: N-[(2S)-5-(5-nethyl-3-pyridinyl)-4}3-di hvdro- 1Hi nden-2-v11-2- 5
propanesul fonamde NO < | N/ ,-3 To a solution of
IIFHE(Z(?) 521464115,,@ -JegHERTRITIMH; ) 37. 82 <d1w><cabjealgt)gg@-mll-|§ dZJ:iB({j-IiD ml(w4 oa 10

i nden- s mo in dry | oxane
(5 m), g?ql @%Eﬂ@g@??ﬁ%ﬁ%ﬂ@fﬂ '?% Zg 0.11 nmol /g, 0.0068 mmol ) was
added al ong W|th 5- rrethyl 3-p r|d|n I trlfluororrethanesulfonate (241 ny,
1. 026 nmol Exanm NH23 nefhyl-Z-pyrid -dihydroH-nden-2Wd2r esul t i ng
m Xt ur & Wagropgritisaifbnamid200 degrees for 3 hours Then after cooling the resin
was renmoved by filtration and then 15 the soI vent was renoved under reduced
pressure. The residue was taken up wth washed with water and | oaded
on a 25M+ silica cartridge eluati ng .na-s@?cl ohexane/ AcOEt 75125 m xture.
95 ng of title compound were re& fAsH ohttish solid (42%. Due to the
use of chiral Internediate 7, tRg#final conpound is believed to be
N-[(2S)-5-(5-nethyl -3-pyridi nyI )-2,3-di hydro-1Hinden-2-ylj-2- 20
propanesul f onam de. Mass spectrum (ES): Found 331 (M), Cl8H22N202S
requi res 3B9;a ddibtvR N-KQBNBIE4.4,65aEBaImethyl43B, 2-@ibxabordan-2=H3-dihgdrd3 (3H, m),
3.01 (#&H 1B-ind@n23/)(2 dropandilifonafhidt026@ gl 0.680mmdl) B&ir{ 3,4 tioEhe ( ﬂn:?5 (1 H m

TR E oAl sedetfulol i g o 00k b s o ot (1 H .

8. 4
N-f (2S) - 5- Wi %mqﬂw@@vwv iflygromeshasesiiiqyate §241Hng 4826 pmepl) and 680 pi
pr opanesul dfom2M e FO4 solilicd IO waterdandTthearesting mivturefwas heated at 80°
N-[ (2S) - 5- éerdosHoP3 hetirsanminBfter docling H RXALMASTEMIvelt by mtrauo% SHdhbish o-

(1['[5' ”dfg‘ %h&'sbrvénﬂké’so?éo?ﬁ@r dfuggirggﬁg e&f;?g%ﬂ?e T:h st“dE lm}a 'té]ﬁ; 0% it f") 05\229
Caded” 2l oM eshed BABIHATS:. o1 Pf‘cﬁ 25 667@%6”"@9%%‘%59 Wit 2 7 m of
a 2M Nazccﬁ/clohexane/AcOEt 75/25 mixture. 95 mg of title compound were recovered as

whitish solid (42%). Due fo the use of chiral Intermediate 7, the final compound is

believed to be  N(2S)-5-(5-methyl-3-pyridinyi})-2,3-dihydro-1H-inden-2-yl}-2-
20  propanesulfonamide. .

Mass spectrum (ES): Found 331 (MH+), C1gHooNo0o8 requires 330; TH-NMR

{400MHz, CDCl3): 1.43 (6H, d, J=7Hz), 2.43 (3H, m), 3.01 (2H, m), 3.23 (1H, m),

3.40 (2H, m), 4.38 (1H, m), 4.65 (1H, m}, 7.34 (1H, d, J=8Hz), 7.40 (1H, d, J=8Hz),

7.43 (1H, m), 7.71 (1H, m), 8.44 (1H, m), 8.56 (1H, m)

25 _
L Example 34; N-[(28)-5-(5-methyi-3-pyridinyl}-2.3-dihydro-1H-inden-2-yll-2-
propanesuifonamide ‘
®
e AT
.
N
30

To a solution of N-{{2S)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2, 3-dihydro-
1H-inden-2-y(J-2-propanesulfonamide (700 mg, 1.92 mmol) in dry 1,4 dioxane (15
mi), polymer supported Pd(PPhs)4 (38 mg, 0.5 mmolfg, 0.019 mmol) was added
along with 3-bromo-5-fluoropyridine (675 mg, 3.83 mmol} and 2.7 ml of a 2M Na,CO,
35 soldtion in water and the resulting mixture was heated at 90° degrees for 3 hours.
Then after cooling the resin was removed by filtration and then the solvent was
removed under reduced pressure. The residue was taken up with AcOEt and water.



35 solution in water and the resulting m xture was heated at 90 degrees for
3 hours. Then after cooling the resin was renoved by filtration and then
the sol vent was renoved under reduced pressure. The residue was taken up

wi th AcCEt @g%ﬁ@é WO 2006/ 015828 PCT/ EP2005/ 008562 41 The aqueous phase
was separ VO33R i dified with 3N HO and extracted WCQIEP2SOESs2 Then pH
was reverted to basic by addition of NaHCO3 and anot her extraction wth
AcOEt was performed. Al the organic extracts were collected, dried on
Na2SO4, filtered and evaporated. Thetlcrude was finally puri fied on a 40M
silica cartridge 5 eluting with a cycl ohexane/ AcOCEt 80120 m xture. 270 ng of
title conpihgnagusene phaecwye sephraied vindt dckiifies okithd 3% | Gigand étira2#a with of

slightly 'mtptﬁe‘a Jmfa@é.leomeo(e\b%alby adarw&wa‘ﬂf@os drd@nbhef Brakiih Of chiral
I nt er medi af, he Il

b
N (28 - 5 i AR sl oot A 1€ Sodie PRt iere EBlecisd dned gn NesSO,
pr opanesulfitgipanandecvaporaings Shg rEede wag (i Pqﬂﬁ%@"%@ww&:a centridgeo FN202S
requir&s mmgmmyc!onmmommp mmums A761mg ,of ditle Tomipz)nd ®e@l (2H, m),

3.23 (1H Rovereddss Wikilith 8lid alcfng“wﬁpﬂol & sl %s%zﬁure fradionk I6be éﬁ) 7.37
(1H d, J yrlﬁlig)/%“ogé%ldel@ Hsﬁfﬂ%ﬁr@ ?e 7(': naq)cbmpm?nd |§ %!e_fievgd fo =9Hz)

8.48 (1H,
N ( 2(8) 5-82. f | uor o- 6- met AR E-nginwyA-pyriging)-gidibwdso-1 Hindemehyib2~ 11- 2-
pr opanesuldfropemeseiendinidd0 To a sol ution of

N-[ (23 S-pidssspectarh (EBREIUAY | 335, (?m db?mh‘}%b-%qw&s 234314l NMFU o- |
)

H-| nden- 2- anes ) r di oxane (5
pol }&QM @ 8? d ??3)' 1?;:% "E) gé‘% (rmb was added
eng wi t43( t‘)‘f =8H3); ﬂl@ §/7fb 9 PTEH2)1 642 i 4 FB8HRWGI4P and 680 p
of..a 2M N&EO@BE&I(&H;ahnl—BHz)v\amarﬂHTn)eBﬁﬁﬂH tnng mxture was heated at 90
degrees for 3 ( 25 hours. Then after cool i ng the resin was renoved by

filtrationand et lﬁn v . ’ \ o reduced, Dressal re. The

resi dué we R l i PCVTWo =1 W e T 25MF

silica c\ar&&ﬁ@@%“-’f&ﬂ@ﬂﬁng with a cycl ohexane/ AcOEt 75/ 25 m xture. 175 ng of
title conpound were recovered as white solid (74% . Due to the use of

chiral Internediate 7, the final d i believed to be NN[(2S)-5-(2 30
fl uoro-6-net hyl - 3-pyridinyl)-2, "‘{11%— \nden- 2-yl ] - 2- pr opanesul f onam de
. Mass spectrum (ES): Found 349 ), Cl8H21FN2O2S requi res 348; 1H NMR
(400MHz, CDC13): 1.42 (61-1, =fHz), 2.55 (3H, s), 2.98 (21-1, m, 3.21
(1Hn)339 (211n)433(2H m, 7.11 (1 H d, J=81-1z), 7.31 (1 H,

S6: "B 5308 Splien B (P B et 5 AT prdaiertdy e o ©

pr opanesul ﬁgen ao/li-2-propanesulfonamide (250 mg, C. 68 mmol) in dry 1,4 dioxane (5 ml),
polymer supported Pd(PPh3)s (14 mg, 0.5 mmol/g, 0.007 mmol) was added along
with 3-bromo-2-flucro-6-methylpyridine (124 mg, 1.02 mmol} and 680 ul of a 2M
NazCOj; solution in water. The resulting mixture was heated at 90° degrees for 3

{ 25  hours. Then after cooling the resin was removed by filtration and then the solvent

i was removed under reduced pressure. The residue was taken up with DCM, washed
with water and loaded on a 25M+ silica cartridge eluating with a cyclohexane/AcOEt
75/25 mixture. 175 mg of title compound were recovered as white solid (74%). Due
to the use of chiral Intermediate 7, the final compound is believed to be N-[(28)-5-(2-

30 fiuoro-6-methyl-3-pyridinyl}-2,3-dihydro-1H-inden-2-yl]-2-propanesutfonamide.

Mass spectrum (ES): Found 348 (MH+), C1gH21FNo0O2S requires 348; TH-NMR
(400MHz, CDCl3): 1.42 (6H, d, J=7Hz), 2.55 (3H, s), 2.98 (2H, m}, 3.21 (1H, m), 3.39
(2H, m), 4.33 (2H, m), 7.11 (1H, d, J=8Hz), 7.31 (1H, d, J=THz), 7.37 (1H, d, J=8Hz),
741 (1H, s), 7.73 (1H, m).

35
Example 36; N-[(28)-5-(2,6-difluore-3-pyridinyl)-2.3-dihydro-1H-inden-2-yll-2-
propanesuifonamide




O 20067015828 PCT/ EP2005/ 008562 42 niHO O F N F To a solution of
(2,6-difluoro-3-pyridinyl)boronic acid (2 g, 12.56 mmol) in dry 1,4 di oxane
(30 m), polymer supported Pd(PPh3)4 (126 ng, 0.5 mmol /g, 0.063 nmmol) was
added along with N-[(2S)-5-brono-2, 3-di hydro-1Hinden-2-yl]-2 5

pr opanesuWommai$e2s(2 g, 6.28 nmol) and 7.3 nml of a 2VMPREEEWBS/#EFaAt i on in
water and the resulting m xture was heated at 90 degrees for 3 hours. Then
after cooling the resin was renoved by filtration and then the sol vent was
removed under reduced pressure. The 4Zsidue was taken up with AcOEt and

wat er. The aqueous phase was separated and acidified with 3N HCl and

extracted with AcOEt. Then pH was 1 ert@dsto basic by addition of NaHCO3
and anot her extraction with Ac &NroTed. Al the organic extracts
were col |l ected, dried on Na2504] fliltered a(?1d evapor ated. The crude was

finally purified on a 40Mt silF cH” cartridge eluting with a

cycl ohexang, tiofl (b Q6[H|ﬂ£tbl=&f§-pyr709r§ll)ﬂa'oﬂf; dcidt {289 CRIBD HINLIVR! &y epovered as
‘(’:‘Q'rr;)'oﬁﬂdsfz ég?@ %Ql%’@%Wrﬁgppor%é%epu‘iﬁphﬁe(ﬁg' 10,8 PESEEI0Rk Gulony the title
N[ (2S) - 5- V&8 6- daddpdior oalengy r i withny | WN-B29-5Hpraipgrde3-piydradshinger;24/1-2-
propanesul bmpmnsdlﬁ)nahtk%(zfg)@cz&mnmn BE) 7.3olwfds 38 NLGOE Foluith? HI8&BN202S
ﬁr)equ'gr S; ?éfr’d Q%N}ﬁg rhiR@MRs hEVEPa6°: de re s %or 3 Rddrs. d‘heﬂ*a?téizéoohr?g 90 (gldj
(11-1, rgls‘.)n ireinovgd(by f'ErﬁErRa'y %‘z I-‘?Oh'e W%}gg%%ﬁ;do | calre(oifgsay The
ability of prepwire. okAgJasidue was tah@n R i AFGRE and Walere The aAueQys phasmwas recept or -
medi at ed r seppcaisd andraridifdde with B30 HO) dnd  erdiacigd f Witto he®EENTheabli was | ndi cat or
%giurf‘ﬁ wanéaﬁtﬂé&?ﬂ gg%aﬁ&f o 'h%P@UCYanHOéno%l%xﬁéﬁlﬁﬁNﬁthCRé@EMNQSSungél ?gd
K003 ool PR &1L ME GRS el e 2aleBitd, LATL BRSOl ieren Wt
prepar ed ceyaparaadsdhe sridepuat finafiy aurifipd ong 4@itk sios cardjdag eldipgeyihrer st abl y
expr essi ngcyatohtxanescit| 80/20r mddrec 788 my ofhtiteucampdand Rizeré | repoveradesas t ed)  AVPA
{ gggpt or stﬁuem éondTﬁea‘?@ De8td thefl REBX it INBIMAHRIR b Sthe §8 torAp de‘NME’/r’snd e

wol 15 for cboiBed, 3o e Nﬁ?&iﬁﬁ?&@‘%ﬁb@fﬂaﬁﬁﬁ T L

st abl e cel PmP’i"??éU C?D@B“ NaC), 5 mMKC, 1 mM MCl 2, 2 nM CaCl2, 20 nmM
N-[ 2- hydr oMges Byedirupt (E8)aFound- 3533(MI1+3 @1M@§§Nt®g&|r@qmes @52. HEIPES)R 5.5 nM
gl ucose, piHodmMRk, DMsw-ad‘) & 1\os tore, b2 @ j\?,, esbzqmslrﬁpm fy@nsfected

R A SR R

Biclogical Assay

The ability of the compounds of the invention to potentiate glutamate receptor-

mediated response were determined a) by using fluorescent calcium-indicator dyes
( 25 such as FLUO4 and additionally for some example compounds, b) by measuring
glutamate-evoked current recorded from human GIuR2 flip unedited HEK293 cells.

a) Calcium Influx Fluorescence Assay
384 well plates were prepared containing confluent monolayer of HEK 293 cells
30 either stably expressing or transiently fransfected with human GIUR2 flip (unedited)
. AMPA receptor subunif. These cells form functional homotetrameric AMPA
receptors. The tissue culture medium in the wells was discarded and the wells were
each washed three times with standard buffer (80 L) for the stable cell line (145 mM
NaCl, 5 mM KCl, 1 mM MgClz, 2 mM CaCl, 20 mM N-[2-hydroxyethyl]-piperazine-N-
35  [2-ethanesulfonic acid (HEPES), 5.5 mM glucose, pH 7.3) or with a Na-free buffer for
the transient transfected cells (145 mM N-methyl-glucamine instead of NaCl). The
plates were then incubated for 60 minutes in the dark with 2 pM FLUO4-AM dye
(Molecular Probes, Netherlands) at room temperature to allow cell uptake of the
FLUO-4AM, which is then converted to FLUO-4 by intracellular esterases which is




R i 2 ko

(Mol ecul ar Probes, Netherlands) at roomtenperature to allow cell uptake of
the FLUO 4AM which is then converted to FWO-4 by intracellul ar esterases
which I's WD 2006/ 015828 PCT/ EP2005/ 008562 43 unable to | eave the cell.

Af ter mcu%iwo h wel | was washed three tines with buffer (80 pL) (30
pL of buffer tenai ned in each well after washing). ConpttkiE&0e5¥008362

I nvention (or reference conpounds such as cycl othiazide) were 5 dissolved
i n di methyl sul foxide (DMSO) at a stock concentration of 10 nM These
solutions were further diluted with O using a Bionmek FX (Beckman Coul ter)
in a 384 conpound plate. Each dilution (1 pL) was transferred to anot her
conpound pingble todpavenitibraall. Aer ipeybatien eactuwell was viasbad dires timeas| with

(gl ut amat eufiet @OGILYKED [ f paufedrentainediirs sahwisligfteosashingyl ut amate in water to
give a concentration of 100 mMM This 10 solution was diluted with buffer to

f f 500 pM and di 384- viel |
ol At o (SORETRINS BLIRIENER (AP EARETHAT RS Ay COHRRCELIPIo | af o vas

t hen t riansdiesoived in ﬁt’“@ﬂtbyi?rulf%ﬁ%@Mﬁ e af ﬁaﬁ‘?@ﬁgc%\lca‘%t@“@ﬁé%d OrreMadbesel such as
t he FLI PR3&utiohdweeflditer Dituted adth DMSD bsisgh Bivendd fX (Beskwac Couksapineg was 15

Laken oversg bhobnd e AL (198) wadHaidiétRakd aﬁB{hEF&lﬁ ARl Pneaireats e ion
(in a congﬂﬁt?@ﬁ)g‘# c"r) ac@; r#ﬁ@%o%ﬁhspﬁuﬁﬁ?ﬁwaﬁgé pé\ %&'5 EEP C\/e a final
concent ratf?YoW5$qli"'l€h@¢%@@-‘ta’B e fvwater 30 aie. a?ﬁ’@“ﬂ‘”@’i‘ﬂ*’b@fc@%@ isr ead over 5
m nut elQpersohdion 2@8 diftéd)Wifit buffer éo gieoh fihal condehBation of@90 alfickerd didpensgdve a fi nal
concent rat:hi%%@fheﬂ@@—@éﬂplatywo@_ﬂmefli HQ]Z;%MH% (MRSroldPRydi6as). over a 4 mnute

period. The activities of the conmpounds of the invention and reference

grrpounds were determ ned by neasuring peak fluorescence after the |ast

di tion. Teeceag was tbﬁ‘str%%"eé%ﬁ@é@&ﬂeﬁcé'ﬂ% impginglata dased (RE”¥scence
i ncrease i {mathcadthbyFLdRiR3GH (Mclarutie Deviced)piA bamsinarilvoresmpon seading. veas  gr eat er

; hagcgg gwhkerz&e(\bl10&6@&@'3&&@3@%@%&@%@1@&%ﬁﬁéh H 1418 cOHREifng D) Z?d| gg\sfte
OEA) t hat g‘#&m%:’bﬁd n ggﬁ%%g {1’\8@?#8 b %ta%ggddq%ﬁ?pgélgt%g Q%gﬁ‘%@ %{60 ounds gave

a pEC50 edgnge frgmde PMhwas aﬁdeﬂ ﬂ%ﬁ'&%ﬁlf@ah‘:@&@@faéﬂo frcthe r8fges. 0. 30 b)

Whol e cel 130vad¥ tca@el\fh,l%eﬁluereeoencewgeaﬂ o8y SAdBEy pehidds 508 phygluamateved t he

el ect rOphys%mb@gjmaL) Q28" addeRlr i1 abiveNa Oofnaf\dAcdrR@ast Odf 10PSiN)l VEheTodul at ors

usi ng ;}aEKZf%%re;SL qﬁeﬁfagm% rSéch\{é?a'4ﬂ-ﬂlnD€é@g fﬁ@%c{dlﬁe% qﬁ}ﬂé"@&l&ﬁﬁ'&r subunits

whi ch ‘rece aceIIuIar

recor di ng Y&t MERIL AR rREIPNES SORPYRdE Wers ‘Pﬁwme By MAERYEIRPEE M\ CaCl2,
12 mM N- [ Fiotedeence etfiay tHe- ipstpasidiiien nEra\adtite whs alse 1dxpressed Eadatide tHERES), 10 nmM
D- gl ucose, flupRsdente- indr8sd MHdUBEE bl WyalbthERlddt 4tofhe® GRAdhiRdrecddtReMie.CsCl, 10
greater than 30 pM).
25
All example compounds were screened using Assay a) and gave a pECsq equal to
( or greater than 4.0 and demonstrated an activity at least 40% that of cyclothiazide (at
A their maximal responses). Some compounds gave a pECgq equal to or greater than
4.7. Example 4 gave a pECgq of 5.0.
30
b) Whole ceill voltage-clamp electrophysiclogy Assay
This assay involved the electrophysiological characterisation of AMPA receptor
positive modulators using HEK293 cells stably expressing human GluR2 flip
(unedited) subunits which form a functional homotetrameric AMPA receptor. The
35  extracellular recording solution contained 135 mM NaCl, 2 mM KCI, 1 mM MgCly, 2
mM CaCl,, 12 mM N-[2-hydroxyethyl]-piperazine-N-[2-ethanesulfonic acid (HEPES),
10 mM D-glucose, pH 7.35. The intracellular solution contained (150 mM CsCl, 10
mM N-[2-hydroxyethylj-piperazine-N-[2-ethanesuifonic acid (HEPES), 2 mM ethylene
glycol-bis(g-aminoethylether)-N,N,N',N,-tetra-acetic acid (EGTA), pH 7.3. Intracellular
40  solution containing amphotericin B (240 ug/mil) was used to backfill the pipette while
intracellular solution alone was used to fill just the tip (the patch clamp pipettes have
a resistance of between 2-5 MQ). Amphoteracin B creates small pores in the cell




mM N-[ 2- hydr oxyet hyl ] - pi perazi ne- N-[ 2- et hanesul fonic acid (HEPES), 2 nM
et hyl ene gl ycol -bis(g-am noethytether)-N, NN ,N,-tetra-acetic acid (EGTA),
pH 7.3. Intracellular 40 solution containing anphotericin B (240 pg/m) was

used to ?Bﬁﬁfﬁ'fﬂlﬁszﬁ he pipette while intracellular solpgyEmedlesse: was used to
fill jus tip (the patch clanp pipettes have a resistance of between

2-5 M2). Anphoteracin B creates snall pores in the cell WO 2006/ 015828
PCT/ EP20051008562 44 menbrane beneaifr the el ectrode which allow small ions
to pass across the nenbrane (and therefore allow electrical control of the
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conpound) . ivity can & activity of

a1 U amat AT NSk it e o6 s e v & of er ente
conpound)glytamate reepanse imiée presepemefdhe sampeandy the nvenvan éoriraferaiee)pr esence of
cycl ot hi aariddepasibg#ias %rakpatatiatitresitog glagamaAd alofd adspbnsk (gihteea@pund of
formysa (fd PseRcd NG TRE Cibnigehd Yorraee Rhdticn S@F t reflret® \BhpPound).

Alternatively, the activity can be expressed as the activity of glutamate in the
) presence of the compound of the invention (or reference compound) relative to the
(___ response induced by glutamate in the presence of cyclothiazide at thelr maximal

responses.



thereof. H (1) O FIN 2. N

[ (2R)-5-(6-fluoro-3-pyridinyl)-2,3-di hydro-1Hinden-2-yl]-2-

propanesul fonam de, or a pharnaceutically acceptable salt or solvate
thereof. 3. N [(2S)-5-(6-fluoro-3pyridinyl)-2,3-dihydro-1 Hinden-2-yl]-2-
propanesul fonam de, or a pharnmaceutically acceptable salt or solvate
thereof. 4. A conpound according to ckgim 3, which is N

[ (2S)-5-(6-fluoro-3-pyridinyl)-2,3- dihydro-1

Hinden- 2- W J-2- propanesul fonam de. 5. A pharmaceutical conposition
conprising~a conpound as clainmed in any of clainms 1-4 and a

phar maceutically acceptable carrier or diluent. 6. Use of a conpound as

cl ai ned i nlany ngOEﬂPQWFhOflfOHﬂWh (¥ e arphatmacetiinady etceptableeshlicermnsatvatef or
treating othepgafventi ng a di sease or condition caused by a reduction or

i mbal ance in glutamate receptor function in a mammal. 7. The use as cl ai ned
in claim6 wherein the disease is schi zophrenia. 8. A conpound as clained in
any of clainms 1-4 for the treatnen praverti on of "a di sease or condition
caused by a reduction or inbal ance 0 .nd&e/tﬁceptor function in a
mammal . 9. A conpound as cl gi'mdg-7 n~&t"ai 8 wh8rein the disease is

schi zophrenia. 10. A conpo 4s clained i iPan clainms 1-4 for use as a
medi canent . F N 0 :

2. N- [(2R)-5-(6-fluoro-3-pyridinyl)-2,3-dihydro-tH-inden-2-yi}-2-
propanesulfonamide, or a pharmaceutically acceptable salt or solvate thereof.

3. N- ) [(2S)-5-(B-fluoro-3pyridinyi}-2, 3-dihydro-tH-inden-2-yl]-2-
propanesulfonamide, or a pharmaceutically acceptable salt or solvate thereof.

4. A compound according to ctaim 3, which is N-.[(28)-5-(6-fluoro-3-pyridiny!)-2,3-
dihydro-1H-inden-2-yl}-2-propanesulfonamide.

5, A pharmaceutical composition comprising a compound as claimed in any of
claims 1-4 and a pharmaceutically acceptable carrier or diluent.

8. Use of a compound as claimed in any-of claims 1-4 in the manufacture of a
medicament for treating or preventing a disease or condition caused by a reduction
or imbalance in glutamate receptor function in a mammal.

7. The use as claimed in claim 6 wherein the disease is schizophrenia.

8. A compound as claimed in any of claims 1-4 for the treatment or prevention of
a disease or condition caused by a reduction or imbalance in glutamate receptor
function in a mammal. -

9. A compound as claimed in claim 8 wherein the disease is schizophrenia.

10. A compound as claimed in any of claims 1-4 for use as a medicament.



