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WD 2006/ 015828 PCT/ EP2005/ 008562 1 Conpounds whi ch
potentiate glutamate receptor and uses thereof in

wore@ico13ses This i nvention relates to novel conpPUNEBR2005/008562
whi ch potentiate the glutamate receptor. 5 The
invention also relates to the use of the derivatives
in treating diseases and cqnditions nedi ated by
potentiation of the glutamte receptor, conpositions
cont ai ni ng Y their
prepar at i on%%pl?? ﬁ?u%‘?’h'ct{%teﬂ me%m%nﬂlé%ﬁé?réedgérat e the
majority of fast e®edusgsdh mssion 10 in
the nmanmalian central nervous system (CNS), are

zitlﬁ\)éﬁfl@rg rdited RS n&)@ 'cbﬁhb@ubﬂs WNtM @oRetiste the gluthraa@treceptor.

H})’PQF 3 e%’fg@%tesr CgF rﬁqaég g?ﬁ@ﬁ/gifr@gﬁrgg diseases and
CC(HdUlOaﬁraﬂ”@dla&%m)’orp@t%ﬁt'% Qi heqgdrtamats PP t(formosmons

cdritshing @ dervativ@spamalt ocesees fot hefguepatatis senger - | i nked
"netabotropic” glutamate receptor famly which can be

ol sy gh‘@h%‘%ﬁﬁ%ﬁ%"%&%*%@" ex&gﬁ*# "@ Remission

|nntﬂeur®ammallar7 cen@lurggrv%@@t@n eﬁ'@ea 5( sxcnatory
anior e ILLghlitamate @rsrduietisea Wmmhaucsmg(sgaardﬂamee\ﬁ $tomore T

(1%8)"5.}3&(1%%%,%#& §£’1(11§§§3 Ann Rev Pharmacol Toxi col

[ onotrop| c" glutamate receptor
famly, 20 which directly couple to |igand-gated
Ghaarnate rsisaptord san duen divised Uit Wl €iptingt oS, okg G-protein or

séd%@&nééﬂ@nﬁ@nemkbas‘ﬁibtmmﬁi&bIganamaingreaephovMmﬁmwby:h can be

sibdé\ﬁ&é §z§%§wlm@u‘la&§ﬂam&§ GRMBAY, mGIu2 and

m@@,grou%% np@l,uﬁ, f’n?éﬁ@? Ssad @l SERReE h@bfdgy and
inDiape)lukd itraesER)ctiBo mysharismBdiar geviaw seadtons &) a(ui@yg) JB{1997)
Afn REY PhamAEY! TsRcAI?A20528D! The "igriiRpR) griarsate asceptor family,

WE‘ %#Jrérgétﬁ;c! {téllﬁggca Bgtreh'?:g @g& E? B@Qﬁ%dj\fld%ngo at least
tere E¥ieypi based L APRRSTETG aggtGIDY Bolbciechdonsie EaT-D-
aspitate t(INMIDAYy si-daryinoS-hydcoxy s methylisaxaeeledspropigais acid (AMPA)
aSURYME aG@NKANGRF 96vial ts8k MBihaEins i Bbags ¥, Bovad, amynelis S

nce in the 30 extracellular region just
(@%pg?igﬁﬁ "fourth nmenbrane spanni ng domain M4. Such

editing results in so-called'flip' and 'flop' _
Nafae pPAMPA srfceptoss WAMPARY) f éxist ias kinetetoteraarads consisting  of

@lﬂﬁl HRGR &gﬂoﬁﬁblf@Féﬁ? 6tbiﬁssdb§ﬁmlu§1 -M&idnae@bwlsee Bettler B

8 gt i, RARER gl (gt r o

ea@geumgga)an @mep@uiattqaraquq §p|ClﬁgSq & P RHNG ﬁplpoﬁggpence in the
eg@hdelingr edgiéa jUs? UéRM\ tndéleimgﬂfs memteane apamyling aoma:m Mdo Such

eﬁtlﬁg?éstu'ltggt /%GEQ gfﬁ gfIJH Ré%e}%o‘i‘ mo?brh‘% wHi¢h 8igeflkinetic and

ite
PRBMARPIEicE AP ?%(a“ G KOt W‘?fé}"{w |y Wisden W,
Boedasheni, plerméammertly) Tawghhchakmaan Ropgaburg 8%9)@'6“%
2kYl 1580k B (1992) Neuron 8: 40 189-198). There is a
suggestl on, however, that the nunmber of AMPAR with

Add%onally, post-transcriptional editing of GluR2 mRNA changes a neutral glutamine
to a positively charged arginine within M2. In normal humans >99% GIiuR2 is edited
in this way. AMPAR containing such edited GIuR2 subunit exhibit low calcium
permeability (Burnachev N, Monyer H, Seeburg PH, Sakmann B (1992) Neuron 8:
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.
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calciumperneability is elevated in certain

di sease-associ ated conditions (Wiss JH, and Sensi SL
W@ 206/0)587% ends i n Neurosci 23: 365-371. WO 200BC¢DLBRREB008562

PCT/ EP2005/ 008562 2 AMPAR depol ari zati on renoves

vol t age dependent Mj2+ bl ock of NVDA receptors which

inturn |l eads to NVDA receptor activation, an integral

stage in the induction of Long Term Potentiation

(Bliss TVP, Collingridge GL (1993) Nature 361: 31-9).

A‘Vlﬁ%g%g%c@ EOt ?qrr%i)v%%i 2 déapfeg‘la'glit lﬂé?«g 'bl%%l( WA ?eé%ptors
which fruturs Ie@ds f NMRA wceg@c ﬁc@@tl%@mrlgteew ﬁt?@euréﬁlen'r'ﬁlgcﬂon of

LéAd B&in astbhmtdnqsnga‘ TyPuCalimdrizige eBle pt998}% Natura 6 hi 31-8). Long
Tén’?n Clpd?%ﬁtf;ahgﬁ‘ Ss k@s%io‘éﬁc%ﬂ%@asuke Gfpt lﬁ&refaé'&i:ts!yﬁé‘ptlcs strength

folinG TR v 6 RUP GR AP irGE 25 ARPARCHT RN

all osteric nodul ators, alone, do not activate the
Dfr@&%&lﬁétloﬁldfﬁgfkﬁtbly\até‘k@wmefs byvagenistbeinl dopditidns where glutamate
re(:%gt%t %l‘?&%E elsolredﬁ%pd% mbr%a?ése trisk AYPARBRAUMAL HAS additional

rea

AT
oA SEOIE oo AP AR ARRNELAES IR RE, FBRE et actvate the
regeptoa rdireetlyi. sHowé \eas edmeanfbel kgaad| &-glotapiairl cat AMBAY -is present

ARPARDIbEUIERELRERESS FdcRBtor AbtiVil TSN AMPAhieeEptacinodsiators only
eflﬁbanc?e ﬁ?R%Atltcl f\ﬂﬁct%l l\ﬁﬁér} élhﬁarﬁg‘?g%o?él s%d havss %ﬁ-:nf(ost)m%t post-

ase and Nt receptor (Aral
SXH?PH%EQC?PWS'@%ta E, Lynch G (1996) Neuroreport. 7:
2211-5.); reduce receptor desensitization and reduce

%Sﬁﬁd%" higle QéttdsVﬂVIPﬂR doditiee aﬁ&teﬂl@ﬁrﬁﬁﬂ@étom h&R@asdeh shown to

'“Ce{?&ﬁ‘éﬁ'?%’s?z %1? %ﬁiﬁg?% e%e&%ﬁ?@rgin éél? d&ﬂ Af{ %&?Q e {_{/}%R G (1996)

Neworeport. 1yaeH-&); (%@6) regeptop SS“?'“@HB“ i #dy r%q)uce receptor
dédtiaatini (Adai REr des¥ler Xty RogdReg@r byrh Gn(R0an) 198: 802843) and
fofel iR Be %duEtYd?FBf Cre b8 n & ’Er@C(ANﬁtA é@l@gttlsﬁi' C8sta E, Lynch G
(FERP 7 oty BN GF ot AP B b, spoe

Eleoden$, Lynzh\k61894) ProciiNethsash S 1: Bdi 8&( | HR) vPudh eptereunds
alto dahBatd ahdViesbiag aarkd, péivrahante of vABoysl 88g)itivePEEKS® Tr2 rodent

%&%@%&moﬁo é:érﬂohhc?fvﬁ LEun&@@L BB (12892 EVcdidotti A

B fare U0 0 Lol 5, P Rl it P
AL a05S2).oub-meen pénate @hampaen DIV guddotinA, DiBella M, Costa E
(Y8} Prod NGE ABEN S&i 92: D67 76l ) Gidangar(Irigvakis $intbrosvingerson J,

OB oyl S 4B el S

gI utamate receptor function may be wuseful in
treating the follow ng conditions and di seases:

1tRS ¥ptissded At chPPSIRAIs that BoaMERES Statials ketbdbRg function may be
u%ecfﬁl Ii\oll? Jt%ﬁ @e fgﬁJIV\aﬁ@ c@ﬁélﬁ&ﬁbgﬁd gﬁsﬁgg&erpsgchoss 'ﬁmd _psychotic

S
dispidees dﬂ@é{d'@c HchiZRRTERRa, SChizoraltastive fisd %'p g%@%ﬁﬂﬁom
didbssasd evrief steahties mytiasis, dohilkd  sosetz stlyipehrenia,s dsehidopirenia-

c‘ﬁ‘%ﬂedl&rdé%uélﬁzh BS ¥ehoSiH Sor §dh¢z@>ﬂﬁﬂal I@ébé@hé’lﬂy Sisorders, acute
prCﬁgf'{ﬁg% ﬁ% E?Q’c%ﬁg% ugaﬁ,g ggcrhgél 1 rI\L|t|£mn'dglerlum mania

(including jasdte arRNi ng@g@qgggresswe psychosis, hallucmatlon 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,
amnesia, amnesic disorders and age-associated memory impairment) and language
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psychosi s, organi c psychosyndrone, paranoid and
del usi onal disorders, puerperal psychosis, and
w@sgpehoses associ ated with neurodegenerati ve dPGEEBES5/008562
such as 40 Al zheiner's di sease); cognitive inpairment
(e.g. the treatnent of inpairnment of cognitive
functions including attenti @, orientation, nenory
(i.e. menory disorders, ammesia, amnesic disorders
I8 255G lidhphirREht" ) g ’
32%8%’7’3%%3@ pﬁ %‘éﬂ?@‘%%’dﬁ@%@“%@“s??%ﬁlﬂf’* gﬂ%@ ieHSimer
PRETU AT B GREMTae fhMEREReRLa S1aless @5 1Wek 2% pihgk goute or
sup-apide nepnditiongj Hwhseay Araisser epanite diaekng i suchbr ast feirium or
dejeraesidn pselidddzmnentia stited) taamal Agihg,atioke, riurodedBn@BtdIe drug-
ingigeé’d biaRR3S nélm‘g{ox@é(gse%?sﬁ,szrilg 98@6 ifiein r?%ﬁmelnp ealgti. L+§Elte%scognitive
. eL|r|¥n1.r epressi o (pseudode t]a states " .
ORAITIART iy R Ghanivg ARPSHRE N DPHE S SHRdgmy ogonitive defic
relatgd de dosyehasiss  posteleorencneulsige ritesjmenti rethterb gogniiivee disorders;
ahXip@i disaroérs @Eudig gbRstalRENEHIIMNG diddi&, SBBIRE andely! &Sdrder,
a ifelti@ﬁ,ef‘je 'édc‘@ bﬂ%ﬁ{oﬁiﬁﬁdélt witﬁ)@r%ﬁﬁ lr‘?‘g;ps?/Eﬁ&E patients, panic
cognitive deficCl related to psychosis, >
disgiier. and QbeerayR eararyeive Figaidepnheyrafegengrativg siseages (such as
Alzheiorere ciseasaratnystipplic saferht sglerosiscnottir nguper elistlass @dd other
mabot idRdoydets §g¢rd|§§ Pafi@sbA’ di’éé)él b8 {iMcIHing rElRF fromQGchrﬁ{)tbPHeﬁcits
i.al . n - a in psyc I C
sAGB o 3600,y TS AE PRl BBl
trgmgl@, JERSYKINGSIA: o RFENBeS | RodgTiBadRd gavata) akinesia, rigidity,
digjurthasiceof bsladd:esg‘aiseq-oaﬁr;aﬁbn,o@ui z disarisanek of pbsiuey, dementia in
P cerse | sEhRra 2 DA fisefic Pifobptiitiuced
PARERLER SR P TH 258 bslds HelESkER oG stptey sageac
argetnPYMPRRY PRy teAuMEAlc| lraip iniHrvp sPipakeard| injkpvenibstlike, and
ddzmﬁ‘lin;)ﬁng }d;ésﬂimt}ek !sne?siajﬁml;;jtgomessd{émﬁs laad @md&b@ig&a%?hsclerosis);
JdSRUSIGH (WA TSR] frciudb8 b diAr id! R RIRC iR PR Fand
i e e e by
withawit pexphetic fallires getatonieipablires ielanahglictedtures, atypical features
(eRar lethaspni cser-aathd/cedity, e hgypsdmeia) @8, postpartum onset, seasonal
aﬁ&ﬁﬁé’gég%?%ﬁé'oggth?mé, %‘é’?f&si%-rr@lg{%d Sy, Hs cf?cftir%ed%g)redssion,
[, monar. E%B%F , r@un@ i C_brain in]ury,” 'spinal cor
aff#f%&rﬁssa e FRETRIS EesuliRg Tome mAsNerRl mericaicoB AR indliding, but
noislimited itpl enyoehiiasinfarction, alighetesspmiscafraper at abortion); post-
trau@heticOsties}) ; syRBrofRp rALAlicH deNd Giborer: MatieRtdrH defcidhRRl-attivity
dié&&é\l; PPUIQQ§@L5<%§S(ER&&EIWeU %aniﬁél B Bthgpgisséé{éﬂﬁe Ialn ésthetics,
uni pol ar’ depr essi on, singl e or recurrent Taj or ) '
ARSI Be, e S R COPRIRTUANS \aneh G0RAINGS yipRiEiPts: Huntingdon's
chioees; varde dyskiaesiaj dysteria,umgsclonust apasiiolty; cotfesity; steke; sexual
dy@ftM@ti&@@HQﬁéééf @8ordefs. Oin A&t &Yis envisagetd that compoundts that
- e s [ r .ROSt partum onset,.
RGeS (NBBhCREY 8 (e HRGHY neRRbarec
S”El?ﬁfseéogi BMansing: RETIMeNee yin SANFERINPIEr il Eagnithe, tasks and
memdrydpeodisgi ve di sorders resulting froma general
nmedi cal condition including, but not limted to,
rdial infargtion, digbetes ' rri,age . or
WEYBSR! GkSaveldl B Soosfraphd st Yk BT n qigamate
regRAPei t di sorder; attention deficit hyperactivity
di sorder; drug-induced (phencyclidine, ketam ne and

ARbRfg B 8SME Bipete RBARTBH gﬁévide Epéb‘%ﬁﬁdg}'nﬂeof%ﬂnula (), a
h I d ; ’
PR B A8o4 s 3L 0Nk iR IG ervle o dyst oni a

myocl onus; spasticity; obesity; stroke; sexua
dysfunction; and sleep disorders. In addition, it is
envi saged that conpounds that nodul ate gl utamate
receptor function nmay be useful in treating

non-i npai red
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subj ects for enhanci ng performance in sensory-notor
and cognitive tasks and nenory encodi ng. 35 W have
waele@enyseed a cl ass of novel compounds that poPEHEPEDF008562
the glutamate receptor. According to a first aspect,
the invention provides a conmpound of forrmula (1), a
40 pharmaceutically acceptable salt, solvate or
prodrug thereof: WO 2006/ 015828 PCT/ EP2005/ 008562 4
(R RBRRR PH N,O, Het )n@'@B R6 R (1) wherein:
Rl is Cl_6al kyl, hal®@l 6al kyl,*C2. 6al kenyi, ami no,
nmonoC, - 4al kyl am no or d = 4aHkyl am no; R2 and
R3, which may be the sg Brent, are hydrogen,
hal ogen, CL. 6al kyl et ol e kyl s “Cl- 4al koxy,
hal oCl4al koxy, cyano, am no, S/ Q@Cl-\ al kyl am no or
di C1_4al kyl ami no; each R4, RthRch may be the sane or
different, is Cl.6al kyl, h@ ogen, Cl.6alkyl, 10
hal oC1_6al kyl , C1-4al koxy, hal oC _4al koxy, cyano,
Itro, am no, nonod .4al kylam no or did. 4alkyl am no;
WB?'?@;lorZ; nis 1or 2; R5 and R6, which may be the
* sdtieisofr.ciilfyl.eh@nCcatitve Guedikenyn anmieg, onenoC Galkglahind or diC,.
15alk@abefeb; 6al kyl , Cl1-4al koxy, hal oCl _4al koxy, cyano,
« AR RDORICh AR B YR L B dirrllefl AP hyb O] AiocBRYC. calkyl
t 1S tPleE\/l,lﬁg&rl P/ . pyrimdi nyl; _¥Jyr azi 9 .
py PG sIYL Cradlisdd PRIOCHAIDY GYano, @mipe| genoGuialkglayino or
t WiGzelkylamino; f uryl , each of which may be substituted
. lbi)eaeﬂilﬂ?gpwhédﬁ?ﬁﬂygzgeoﬂ'fésséarﬁéiQ)‘PQMW@BM',ZYS glz.};élzgl(,eﬁalgééé}{? (Tt.‘ﬁglkyl,
ndpieSaRaIRY kol e Ry, ovatio, ol B HonBCakyamino
mS’ﬁG%I—.@%Y'WW&M no and di Cl al kylamino. The term

» " @ls Dal ky2" refers to an al kyl group having from one
et @i§ 9f 2carbon atons, in all isonmeric forns, such as

el hyl., |, _1sopr ., butyl, isoputyl,

* SRRy WAh ol Sl RS, Al g By, Csa
r 8pRLssdleylafalleyy. BrieGpaE@NY neyanooMite menelxakuamine or
at:ltﬂmalkylgmimt andgoneric fornms, such as nethyl, ethyl,

o PHRPYY ,thiéW,pbWL,p)}PiH#id‘lhyl, 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 Cysalkyl, C;.
salkoxy, acetyl, halogen, haloC,.salkyl, cyano, nitro, amino, monoC_alkylamino
and diC;_salkylamino.

[X

The term “Cyalkyl” 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
and tert-butyl. The term “Csalkyl” 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, tert-butyl, pentyl, neopentyl, sec-pentyl, n-pentyl, isopentyl, tert-
pentyl and hexyl. Unless otherwise 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.

The term "halo” refers to fluoro, chloro, bromo or iodo.
The term “haloCq.¢alkyl” refers to a Cy.salkyl group wherein at least one hydrogen

atom is replaced with halogen. Examples of such groups include fluoroethyl,
trifluoromethyl or trifluoroethyl and the like.
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i sobutyl, sec-butyl, tert-butyl, pentyl, neopentyl,

sec-pentyl, n-pentyl, isopentyl, tert- pentyl and
wheooglo158el ess ot herwi se indicated, any al kyl PCDEP200E§08562

be straight or branched and is of 1 to 6 carbon

atonms, such as 1 to 4 or 1 to 3 carbon atons. 30 The

term"hal 0" refers to fluordi chl oro, brono or iodo.

The term "hal oCl. 6al kyl " refers to a Cl.6al kyl group

THE &R T, ?élkér@lﬂ%fe?é“ﬁ) é‘¥ﬁ£|§l§tfdgubréﬂdh€a 'h§dr’o€§r‘b@§r oeqﬁ &Jhtalmng
lg%o? ?ﬁ}?uor orre?&ﬁé?n 8?%%%% @ét'}%‘/lng ﬁ%[nt%g Of ‘f(aé rv\btoms

Unises riesuise instionted 65 beroue Mde Cerépifm Up to 3 double bonds
whiCB_rbay lbengdrijugatdcer £xbmpaassbfr suichhyroops ndindh ethenyl, propenyl,

blﬁté 105N HBKEHMP, Vi IRy IIndButRetghypr  1TOr e

arbon- carbon doubl € 'bonds and haV| ng from2 to 6

car bon atons. Unless otherw se indicated, a
Tie tegen JeeqnpCr g@lolaiming} refoisttaian apinocargupisubstitutadimisa Cyalkyl
grebp cduchey nim?thylam]nugamsi‘ldmnﬁs praplyRmind osbigyla®imeu he term “diC;.

@'II@/QnHﬁ’@ etdreny b %‘?é/dé) %ubétlgl}goe ltWQI_ ) lgﬁroups such as
d"}%w%ﬁ o nth ”g@f’ers tjgaalnegirno gr oup

substi t ut ed by a C1.4alkyl group, such as
Teetenyl ‘@i, aikoxye tdiglsasi arm—ODH@Mﬂ §idup il @ IRV i8@s defined

he}giﬁ R “(gl Ik v\g? é%y AS%PWé eln QLR S a'ho (2@1 Ggm/ln%o% RHBrein

tut K
{I A5 &fig rh%whgﬁ@miﬂ 8{ %043 gr@pp@ include methoxy,
eth@gy mmxﬁndr eiftexys FxaanlesQE, Cdalkoyy ggeupspinaibge,einraddition,

pertoxdaniHexbsy @fi efiked herein. The term "Cl_6al koxy"
as used herei n refers to an -QOCl_6al kyl group wherein

Cl, 6al ky s defi ned her ei n. npl es of Cl1_al kox _
The Biips e C kot ADped 5rein Kefels topao%@ﬁgfo&harwwiﬁerem
defiradmihercinht Easb6eandk bydrogeroatos ismepladed with hatbgiehi Bxamples of
SURRFEULY iRdletid @mfymathexy BietriflidremethdRy bd the Iika! O

Cl_6al koxy" as used herein refers to a Cl_6al koxy
g}p as herein defined wherein at |east one hydrogen
In bodiment. R del Casdlky! BUsLBRISOPIERENDl es of 20 such

groups include difluoronethoxy or trifluoronmethoxy and

Intdhé énhﬁ‘d%hmérﬁ Rﬁﬁn@'woﬂ/hi@ﬁ'?ﬁay E@tﬁessé;ﬂe @?‘hlﬁ\é}erﬁ ugh h@rgrogen
hatI %RrO?%l a(,;IFyI P ?)gné[ﬂ‘b RdeP%e%)H?@bee?{ mggyj hal ogen or

Cl. 6al kyl, for exanple hydrogen, fluorine or methyl.

Inbneerrﬂaoé'rrrtamdipﬁel@t, pis 0. In one enbodi nent, each R4,
which may be the sanme or different, is Cl_6al kyl or

30 hal o e Le methyl or fluorine, In one
in &g A fifientkdach }erBh o Tan brafe semiang Qe Croatky or
halggen dpeaxample eatipd polieaiine. hal ogen or CL_6al kyl . For
exanple R5 and R6 are independently hydrogen fluorine

in 8h égﬁfoeﬂentsﬁs b Waewﬁ WA&%% srbrﬁeso ?lfflapen?rkﬁe hydrogen
re in

ha gsn or g a}llﬂ{l g‘Fﬂryean dgpeno%n ly hyc}/rogen fluorlne or
methyl.

In one embodiment, nis 1.

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

woRasomsemzol yl ) or pyrazolyl (eg 1 H 4-pyr azobP@i/EP2005/008562

each of which is optionally substituted by one to
three groups independently selected fromthe group
consi sting WO 2006/ 015828 P&/ EP2005/ 008562 6 of
Cl. 6al kyl (such as nethyl), acetyl, cyano, hal ogen

o% ‘(Q,U ?s&c!hu%;h‘% ae&%lo gﬂ‘f@ ’ha@@hq 62 K¥rineS&Chiorine),

I n one
héh’@oeﬁ |(r°t“° taﬁé: b -9 %CB@S;S‘P %s a conpound

of forrmula (la), a 5 pharmaceutically acceptabl e
IS Bh& enfRdMasr, BE dessht Wlehtie plided 8 rompdidt of Jormulh h), a

rppfactifl ookt CER Ny L Heiocs. of her wi se

i ndi cated, the term’ substltuted" means substituted
by one or nore defined he case where
groups may be selected ber of alternatlve
groups, the sel ect p i -ﬁ% sane
different. For the 0|dance of qu t he term

"i ndependent | y" neans that where 15 re t han one
substituent is selected frﬁgja nunber of possible
substituents, those substituents nmay be the sane or
di fferent. Suitable pharmaceutically acceptable salts
whierdim Blet ampRUadsasadefihed farlfanulg (). ncl ude acid salts,
for exanple sodi um potassium cal cium magnesi um and

etraal k nluman the [i " »
F%)gg]e avggaapgé/ Rf {[ nglegfspo |sgt réci( %ac?(g tl?gpe'?% s&;ﬁtlﬂ]ted means
sgbgjiiipe hyapmwlm@reaée inedsgrerPsInf henfase wb@&el groups may be
skleeteldGront amuatbiee of alttdrhative gregtshihersetgctéchgroaps ovay beahe same

o? U%Féﬂt Cp fhgsavofa'éﬁﬁé‘abf:d&}kblt iy 'té?maﬁid‘éﬁeﬁdé‘hh "BPeans that where

e & ?%ﬁ%ﬁ%iﬂ ielfipe s SEIERA P Piiyrich oL ot SUoREA, those
shipslituritts ey be thesare pediffgiedsphori ¢ and sul fami ¢ aci ds

and the 25 |like. Sone of the conpounds of this

§uﬂ%ﬂ98 hgﬂnﬁn@ﬁl Cé’o}féﬁtﬁblle;ngg oPfnd ESHY r@%'dfff&%ulé {19 Holude

ueous ani ¢ sol vent

aE'Qse%‘a So %rt e EXFARRIE b SOHR: meaota g, i GG onm??ﬂﬁsms and
tetraalkiylanimenigoepd the ies i oo oralidesisicagadis Withdhe apprgpriate acid

f&y&ram;ﬁé ofsanie bArbassylie U R é‘é)fdrmidlla@ltld/aé(btﬁbkaﬁanc malic,

i S 1800 I ahd3sy b id& d DYl such as
GG BB ehd sy i %Féfd‘ég pptg‘é;@&.%%e

RGeS, PSSR G e esngs NS 7, PPBPERI Jgric adds and
irbeganiaacige sudf as bydrpchiernits solfuricopimsiphortd and suifiaotic acigs &rd the

liR&. Ao R 'onhet SorApdunaa|of diKB ifleRfdr Ay stalli®ad o fdcrystallised

fr@& Z\f ﬁltﬁo%@bné%c %Jgg%cg“d ‘é}ghlw {)Mer?tg é%gés S5¥ated H1ay be
fsenegint Ehigl INYENspRl iRghedes ayihin 'tﬁeitcg%ﬁt%ziomﬁtﬂf:rﬁ@'\@&ﬁ/'nfs@d'ng

hiydnatas as well as compounds containing variable amounts of water that may be
produced by processes such as lyophilisation.

It will be appreciated by those skilled in the art that certain protected derivatives of
compounds of formula (1), which may be made prior to a final deprotection stage, may
not possess pharmacological activity as such, but may, in certain instances, be
administered orally or parenterally and thereafter metabolised in the body to form
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.
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35 conpounds of the invention which are
phar macol ogi cal |y active. Such derivatives may

wao b@oeisee be described as "prodrugs”. FurtherPCTEP1085/008562
conmpounds of the invention nay act as prodrugs of
ot her conpounds of the invention. Al protected
derivatives and prodrugs of7 conpounds of the
invention are included within the scope of the

E@NBQ bP&lt?M@p?&QéianJgﬁ?%g fﬁ?@ﬁé E&%Q&W@Qﬁgﬁﬁgrﬁ%nt invention are
e A A s o 635 1 opes
inCehayaistaf, Cheatey 31.ua0 36— 36 ang,ippBesign OEB ylglg Bundgaard
ERdWeandss, n:hapwr asthel diso@sereissi wpich Coapments :aae lnpqypgl(asad. herein

gq'gfepe'ﬁge)' i g‘eﬁh%} o aBﬁr%@Lé{éESb mbsé' skifed Gy aige @rt, that certain
P HBRE

t_he, ure
n@@@gmp\é/n ci)lnatp% a‘t P %élegg‘s Fg ag I?ile?crlbed
by Hi.| Bfiaigaaest nméDamm e %{pé@gﬁy(thﬁdb%c %%kqu I"éd"’ '?h FH@Jmem is
indbriporaktdta hereRY hyaidferend) etdyeise plaoedvon tapptdpdste fekdtiohalties mwhen

S%&eﬁqﬁ&@ngﬁles R p@%bﬁ%eﬁﬁn corh 6un%§ %@m%nt@ﬂs SLikdMRdprodrugs

Pr.odru
fof} eQMRSIEIR® §1 thﬁmn&%“‘f@ac\ﬁ‘ﬁleﬂ? i §StetSy C%pr"é‘%et Egier, gmiesters,
physphetecesierse fitmesstdre, pilfatsegstens, spfxidesi amides, Carbamates azo-
cBrHP&Jrid@ NsHosbhRHided) ?Wcomheménscéd:dmghmd ketsilsar e present
ithin conpounds of the invention. Suitable prodr ugs

10 for conpounds of the inveption
Hemnivad ETBSLORS, THEEEREHAIY AROSALE sals e € Sivates and
prodrugs, defirexdsin anylasped Cée‘.meamsentml (ﬁm@pﬂ éﬁerﬂéﬁﬁ'ﬁ\iéé‘ﬂmpounds in
cﬁé\ﬁ*&@l‘”ﬁ?‘&@e%se@zé?e r&TeNBP I EES compesRizaTitiseBvegiont.osi des,

ethers, acetals and ketals. Hereinafter, conpounds

their phar maceutijcal |y acceptable salts Al
The| cpatregnegnh @l thesinyerfianugay edfist ithene % "é‘?f)‘f‘ tgg’ﬁg};elr ic Jprms.
tdlteméns\eadtrigiordsatkerept arerinaudesdn meesaopﬁpétmcmewmt invention.

chem cal pr ocesses) are referred to as "conpounds of

the i vent| on". T 0 [
Due; tgt ¢ presence Ipf ﬁgfeéa%f gﬁ? %ngeﬁ c%f@ré ht’ﬁe &Eﬁ:{&h?@ offf% |nvent|on
maydexistxinuthesformeefeomtical é"om%ff ultéd dlﬁﬁtecr?%s%?fﬁearlﬂ‘ npﬁ\éres of
igonese M all raticy) eigo racedtic Dirdures: t he presence of at | east
one chiral centre, the conpounds of the invention may
exi st in the formsof, optical |somsrs €. gR3 2
di ast er@@sorrers SRI m xtures of(RY, soners'| R al |
rati os, q»« et |[pxtures (R4)° BERARI) R R~

: Me N)nSHet )n ;8 ‘RN O R5

2 4 0 i nv ntt| 0 ¢des akF -such
f or ms, HER partl cu d’rot’ e pure i'soneric for 6OTh
dlfferent |sonerRi5cR?orrT1.Rnay be separateg’d® res6l ved
one fromthe other by conventional nethods, or any
gi ven i sonmer nmay be obtai ned by conventi onal

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
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 stereoisomers of a given
molecule. It is intended that the scope of the invention includes all individual
stereoisomers (diastereocisomers and enantiomers) and all mixtures thereof,
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wewomsag t h nost bi ol ogi cal ly active nol ecul eBCT/BR1005/008562

the |l evel of biological activity may vary between the

i ndi vi dual stereoisoners of a given nolecule. It is

i ntended that the scope of tBe invention includes al

i ndi vi dual stereoisonmers (diastereoi soners and
iﬁaaaﬂé%owr Aot BRfted! lo WheehhE %ix&d?’@é,e%ﬁich%%ggﬁfﬁés%%priate
EQTM I%% q Q9E§P%¥ Sé n%Iudlng but' not. [imted to

VR Ao WIfDETeroinec TR RSREI SR doSabra Brielt ¢

bi ol ogi cal activity with reference to the procedures

e tios chrapoureiseif the preseritveveation) ahendisirad intérirdpite 328)-5-bromo-2-

ArANEREAR Wwad PRpshigr @l i nternedi ate, (2S)-5-bronmo-2- 5
1 NOI d: A~ NH2 Br using

am nol ndane was prepare

(1R)-(-)-10- canphor sul p,,QlN,gls resol vi ng agent,
as disclosed in Prashad “et-al/ AdV. Synth. Catal.
2001, 343, No. 5, pp 461-472. The absol ute

configuration of 10 (2S)-5-bronp-2-am noi ndane (1
Wng( ¢1JR)-1-0-1 0anmipbosulphbrioiacidags @ssigihg agentpbs disblededPrashad

AU Ad/BYInRY CSal D061,03465 N8| 575 21-2FR YR sbsollf¥ Sonfiguration of

und s .used to epa . . .
RSP PSEie Earincans’ P REGR L sampharsviehonys jack! st e abtpined
wasorfinarRd bY pinalerasyitaltXeray)analyisis. ahisonipoune was disee i prepare
1e{(2818-bpsres-2/B-dihyareH-idBen-2 HIIROpHaPen <l INHE AIrtéiMedRite 6).
a 15 pharmaceutically acceptable salt, solvate or

r odr t hereof ar rovided which correspond to a
'ﬁ@eﬁ%@ghswgeirﬂ%@éﬁ% BEseynpWRItiae: eampnesiof feqmula (Ib) or a
pearmadesitically acsenfeblgupalt,i snivas: of RradruglthBgof Riréd prédted mvhich
cBrresfndRoba GtéreoéHeMical 28brére b€ tdmpdund&Zof Bﬁnulg“(;l), RAriched in
Bhi lﬁaﬁorh,s.and Het are as defined for formula (1). In
Another enbodi ment, the present invention provides a
conmpound of formula (lc) or a_pharmaceutically

acceptable salt, sgé uate or pR%ﬂP—ug t hereof which
correspond to a 2 Rsfesr eqchertcal i somer of conpounds
of forrmula (la), enricligx onfitlguration S& COH ,O
Het ;S\ R1 (lc) wherg 1d''R _gye as defined
for formula (I). Wi POCIS\EPZOOS/ 008562

R5 R6 R1

(Ib)
wherein R', R? R®%, R*, R%, R%, n, p, and Het are as defined for formula (1).
In another embodiment, the present invention provides a compound of formula (Ic) or

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

(Ic)

wherein Het and R are as defined for formula (1).
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9 1t is intended in the context of the conpounds of
the present invention that stereochem cal isoners
we@eososes i n configuration S correspond i n onePCT/EP2005/008562

enbodi nent to at |east 90% enantionmeric excess. In

anot her enbodi nent the isomers correspond 5 to at

| east 95% enantionmeri c excesg. |In another enbodi nent

the isomers correspond to at |east 99% enanti omeric
excess. Since t he conpounds of the invention are

b S 5 e L o S, SETBE M Snlcton. trt

sperebmearbd:q}r Isg;mars dadchad inl@nigiyetiemBicaregpendt i@ drer @mbodiment
th Qf 18N enavitidn NS lexEEEK) Mr@thémﬁﬁ;oammérﬂtmeyns@heis%%spond

SRR B ABRIFFE RBLksh, LERRE o plhinRa B BbindRlrresponc

t?ﬁb’ﬁﬁ%tgﬁr/éﬁ%?’ﬁpﬁ@ﬁ'geé?eslshe corrpounds may be used for
preparing the nore pure forns used in the

S HRE RUpBahdC OIS iikVePhsn dr&afRNHES FoPWEE in pharmaceutical
S0l PRI bl Bl Wl
Sybstﬁﬂt@g%uaﬁ fme MrBaRPlot leAE 8070 ONES. gRore|suitaply jat lpast 75%
papparet preferably hblkeastB5% respeciblly atvezst D&% puse (Ntaeeded wedght for
We’b’-Ht Be&is F AFRRHD fé alRBYhSr tﬁé‘ﬁoﬁlﬁgf‘md%%éypﬂe aed 1’6@ preparing the

ur es . herei

n&%ﬁpgwﬁdg s 1“8?(%”1 a[%(el H?W&chaféca% componﬁlons ?hese less pure
Preqasatiops of ther rnaRoppes ghcmw gargain.af leig§t % more suitably at least 5%
ahld ipreferab B-fdn 4@ 4159 aifi @ Sohiponedrofdtle invention.
N-[5 (6-fluoro-3-pyridinyl)-2,3-di hydro-1

e(e gpq%?%ﬁ{ﬁdzlp ; a&%égrhfuﬁ\&%%rg is intended to include compounds
halvmg @ey compinption efrtbe faatyes henelnbetpse mentioned.
N-[5(3th|enyl) 3d|hydrol

\'[n gon¥| J:ur%’s ?’c%ﬁ@?asﬁ{!‘) H@é“ de 25

_édiﬂréz’% D’ |d|§ 1= ,grjiéwgé%ﬂ dlhcgqﬂ ?d'¥l] -2-propanesulfonamide
N\E5f(5-f(uzﬁct-ﬁ1pw@4m)|) -2,33lihjidng-diHdnden-2-yl]-2-propanesulfonamide
NH5HBASAmAdingl }-2,3-diyaRR Mie Shd non gl panesulfonamide
(s B

S8Ry leéylir?rﬁe@ HwoéFblpﬂf?ra?ﬂih%p@p@%vﬁwdq
N—[5r(ﬁdblan32)-9 IS} dilzydoe-0 peindu?-/ PR epropmesulfonamide
ﬁ%ﬁﬂ(ﬁ hEh@YRPRTAYDYL, 3 GIhWﬂo)‘rﬂir%eﬁlzt&{}ji Brobanesulfonamide
5

(g%e@m%trﬁ( lp%g&) @Fagﬁﬁ (9 gﬁgﬁ%ﬂg aﬂ] g pIopanesulfonamlde
NF[5r ﬁd?gﬁD(QS |dlgy 1HJReeR-&l]-2-propanesulfonamide
NP{5E(5-e(cé’eybQwodlﬁylbg,ﬁl-cﬂhydm -1 HAn@erd2-pif-@rmrodanesulfonamide

Qné’-?:éﬁy}ldla IFQ%@%&WT—IQH@@H A§1-2- ropanesulfonamlde
[<§<§'

Hro Yr ao riy f %H 8&% I%I 6’?9&?@1 %@T% propanesulfonamlde
NNE[(Q_p(yﬂdlwl Q&cﬁgyyqro-jHgn@ﬁ:rhg-(yﬂa_p_[opanesulfonamlde
NH5HBggrididyly-2 &&hyﬂr@ﬂﬂne&&ﬁ - gnamprdganesulfonamide

%L(é”ﬂ(ﬁro@é’ [) ﬁ 3% dFB Iﬂ¥ ‘Mo%nlz yl] % ropanesulfonamlde

(5Kl wsggam R oy pmresuronamic
N%T(ﬁmhﬂﬁmr idazipyl Bérﬁé@(ﬂr@éHamin‘eZ yl]-2-propanesulfonamide
NNS{(Z—W%W}M}Q 34iinydro- ﬂﬂ-mdeh 22yII32-férd'p>)édé§lxlfbnamlde

Cf'l? 024%5 n?y 9—‘31?11 ﬁ]dZ r%oaneiulfonamlde
1N ny
5( ﬂgﬂro hyﬁ a% gi‘é@ﬁ/ @ﬁjé?ﬁ" Heinderi-2-yl]-2-propanesulfonamide
Nl’ﬂ5{(W{m@p¥®|r%|ﬁ2@y¢IWYQQ-3Hdntﬂrcydﬂ-(yl-] -P-propanesulfonamide
N5 Seatridreytyli-1 B=gyi sopas L, § arh96ﬂodﬁ4 lnden 2-yl] 2-
N-[5-(3-fluoro-4-pyridi nyI) 2,3-dih
H i nden- 2-yl ] - 2- propanesul fonam de 40
N-[ 5-(6-fluoro-2-nethyl-3-pyridinyl)-2,3-di hydro-1
H i nden-2-yl] - 2- propanesulfonam de NJ[5-(1
H-|mdazol 4y|) 2 dlhydrol
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WD 2006/ 015828 PCT/ EP2005/ 008562 10
pr opanesul f onam de
WORGBA(B2%et hyl - 3- pyri di nyl ) -2, 3-di hydro-1 PCT/EP2005/008562
H i nden- 2-yl ] - 2- propanesul f onam de
N-[ 5- (3-net hyl - 2-pyridinyl)-2, 3-di hydro-1
Hi nden-2-yl ] - 2- propanesul f organ de
N[ 5-(5- rrethyl 2-pyridinyl)-2,3-di hydro-1
g 2- propanesul f onam de 5

sl ;
rﬁq[ %&égthf 8§/r?d2r§yéf %Béﬂ@@{ﬁ a ﬁy%n {/WZ-rp%planesulfonamide
N G-ethyinep widimsly3, 33lipydrd- thiliden-2y B2 girdpeaesulonamide
N=ES- (Betasthidl 3-byricinypr 2 RalHEAE-1 19 RIdhdBy(]-2-propanesulfonamide
ﬁ%ﬁi @-dnor g@l {195@%-@’5 il 5%'1%—[ %dgn—% eJ%)ijEn%pginesuh‘onamlde

N{il@den wp{l)liag ncbjh)jdr%1g—laqiq{y%m/&21propanesulfonam|de
o-2yyyidinyp2chdihgdrot t-bindem-@ey/1]-2-propanesulfonamide
N‘fﬂ(@%‘ﬁ)or@ékﬁmﬂih; 12| BJ@ih%FEHWinheﬁt (12)}1[2 Hﬂoﬁéfﬁésu%oﬁ’hrﬁlbgydr

11=32 ?m&b }-
%ﬁ)—g{oga 9 rE pfép%ﬂggul fonam de ‘%%?(X T

T\N(zﬁ’se)%ﬁ@llcpr@ é pi&dﬁny@eﬁ , Sty tino- ) H-hdey+2-glj-2pldpaReSuifdhbiyidic
GI@er
kg%ﬁ e praE s 07
proopanesul fonam de 15
o @9%5 ?'PW&'W’BZ gyihyararyiyindens2-wi-gypseranesulfonamide
NI-l(ZS)eﬁe(ﬁ-fR;oyda -B-AyriginplparBedity dro1 &iihden-2-yl]-2-propanesulfonamide
Nbﬂ(is()%SQZfﬁro(@s%é%ﬁylﬁg Eyrmﬂyh)d 3-3RYoL fHi-akh-22yigo di hydr o-

2" propanesul f onam de
plhp X 6- di f uor o- 3- pyri di nyl ) - 2, 3-di hydr o- 1

NE(ZS) (R &0l HQrosR- wrtsiﬁyﬁe%%rldmehr@rﬁfwdeaﬁcwll -2-propanesulfonamide

aphpharezeettioaly hoceptubpsat) vitdd snd HrobNgs Grastd

prodrugs thereof 20 Conpounds of the invention may be
ar wn nmanner in i ety of ways.

C?"['@B%‘f S i PR o b v, rkpomeirasmet n = e of ways.

Indhe &igrvie readiice schamesamhemsafterpuniess tlbervaseestated R1 to R4, n

p ded iHeedrd as eftned| i fdrinula Uﬁ&'ﬁ@s@ﬁ@@@ﬁé@i’roﬁpfﬁh@ﬂﬁd@%{s of the
indshRRt s of the invention. 25 Throughout the
specification, general fornul ae are designated by

Roman nurer al s (ry, (ry, (111), (1Vv) etc. Subsets of
Thrasghoulehe saeciication genersl fordeidenad desighbte), by( Rtthan hlerals

(D19, (1), (V) kMaBubédtyla) thebt Yenerdl ormdde GREBEIHEISaL ia), (Ib), (Ic)
etgene([uadé@@;rm@ dil) may be prepared by reacting

conmpo ormula (1) where X is a |eaving group
such as iodine, with boronic acid or boronate ester
Corepourgsi Qfegerm‘ralf ormula(l) i) bevreemared ity readtiog@dmpounds of
forhly [(1auhdrax iR agléﬁﬂgg f'd&brﬁuéh aE'l&gne ith o%rﬂg akid or boronate
W

es'i&aocetn\/gﬁ{/e?d?? u?a (1 gr\%l?ﬁ Y r?geq] ﬁﬂ&y ar Moeéeq{e;éoso rm a

€ rea
nng B g)é i e ﬁeaggo%a 1c 8% ceuplingreendlfions c@Bprise reacting

(prltha(dl)wm thel presartcal 9fsa tmsd (sudhpbe yupb@s RBSINM drbonate
paﬂiracﬁ}grﬂt(ﬂﬂ cé@%?éﬁ’(ﬁ ﬁeﬁvgﬁbvﬂﬁeg% el&date T{é rfé?%t?@ n@u@ﬁ' g}

EIRTEA N A TR YO ik
Prerayed érgm ;fﬁ% ﬁ%rr¢~°<5>@n@lé9 dralige diypigely. they jsidiciel or bemudé)oTypical
reaadiodi ¢dnditions @opiprise reactinli theg fidlide haitd deswifable Boronate in the

prédént@bt £ bhes @0ak 8s ibBtak&Bm acetate) and a palladium (11) catalyst such as
(1,1-bis(diphenylphosphino)ferrocene)  palladium (ll) chloride, at elevated
temperature (such as 80 °C).



presence of a base (such as potassium acetate) and a
pal | adium (11) catal yst such as 40
W@ 1908/01382% ( di phenyl phosphi no) f errocene) pal | adPCFEPI0D3/008562
chloride, at elevated tenperature (such as 80 C). WO
2006/ 015828 PCT/ EP2005/ 008562 11 Schenme 1 (R4) R3 R2
(RAp RBRR2 R), HHet-B(GR2 (Il1l) HO Xn NS'O
Het )n %6\. R5 R60 ~R1L RS R60O RL (I1) (I) 5
SAlteerpatively conmpounds of fornula (1) may be prepared
—%%?Lrl]—eacti ng boronic acid or boronate ester derivatives
of formula (1V) where R is hydrogen, alkyl o%gtl:(vz\o R

roups fRifgR a ring, with conpounds f or mul
('% éﬁa | eavi ng, group: t yip cal(lefP iodj
coHdi ng Ln_r_rgcm_scherre
gridht iqns are the sane as des
«&hemS 1. 10 Schene 2 (R4lleiR3 R2
Wl . k)N 5,0 ROB)n .S Het 0' As1:6\ R
ROR5 RB RTR5 R6 R (1v) (1) Conpounds of fornula

(I'1ta),(l).e. conpounds of fornula (I1) wher® X i's
i odine, may be prepared from conmpounds of fornula

5 ATBIED CSORRIET GhOPURANBRY PR BF reind Borgpic aci or
barbnatagstee iddrivatives afsfornula (V) wheta B ishyfroggm elkyl ordwatR groups
fopi £ rihg) WResmYuldseat feamulawiV) iwherei Xids G lavidg agrdup typically
io'ﬂfﬂ%’ d?%rgﬁﬁ'n@%%dlé@‘% ﬁ%%ﬁlai S&ﬁ%%lg %g%yﬁéal R(%ugir}@'/ cc%ﬂgiilt%ﬁs are
thg\same(gs dgscribed for reaction scheme 1.

10
Scheme 2

—_— e =

2 4

3 3 2
R, v R, R
H Het-X (V) H
N\ O = N\ /O
RO~ b .8” Het h .87
: ’ O ! 5 60 R’
RO R”® R® R R° R

(IV) (1)
Compounds of formula (lla), i.e. compounds of formula (Il) where X is iodine, may be
prepared from compounds of formula (V1) 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 R'R® RY, R R
p
H H510, y
N\ ﬁo > \S§O
| n /
R® A - R 0K

(Vi) (l1a)
20
Compounds of formula (VI) may be prepared from compounds of formula (VII)
according to reaction scheme 4. Typical reaction conditions are adding sulfonyl
chloride (VIII) to an ice-cooled mixture of (VII) and a base (such as 1,8-
diazabicyclo[5.4.0]undec-7-ene) in a suitable solvent (such as dichloromethane) and
25  then warming the mixture gradually to room temperature.
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20 Compounds of formula (VI) may be prepared from
conpounds of fornmula (VIl1) according to reaction
W@ ehenessas Typi cal reaction conditions are addPCIEP2005/008562

sul fonyl <chloride (VIIl) to an ice-cooled m xture of
(M1) and a base (such as 1, 8-

di azabi cycl o[ 5. 4. OJ undec-7-¢ne) in a suitable sol vent
(such as dichl oronmethane) and 25 then warning the

m xture gradually to roomtenperature. WO 2006/ 015828

PCT/ EP2005/ 008562 12 Scheme 4 (R4) RB R2 (R4) R3 R2

S S@A (M11) PNz ~SO 5) 6 R R 0\RlL R
s R? 5 Compounds of for (V1) Ry be

pre m conpoung %f \; r mul aP X4 ee yreaction
sc NSi, an t Art-e

Bh 2

(R4) RIRZ(RAYP RR2 PO N2 R5) Rgt RORORIX)

10 (VIl1) Conmpounds of formula (VII) wherein R2, R3,

R5 and R6 are hydrogen and p is O, is available

comre(rvﬁ' ally; for exanple, 2-am noindan (kydrochl ori de

may be obtained from Sigma-Al drich Conpany Ltd. 15
Compounds of fornula (1X) where at |east one of R2,
CBBpoRIdsof TRBnile (Bheay bharepaigd frogerpmiprwids of farelar @) (see
red@HEH GchRemé 05) BRCSthriaré Qreseiufest (su@ SORaraa Biattadharyya ef al,
Sf@rmbgg (1)%1)by synt heti c procedures known in the art,

'8P owed by Suitable purification, typically
chromat ogr aphy. For exanple, when R2, R3, R5 or R6 is
Selhdmé 5 20 typical reaction conditions corrpr':ﬁse

stirringgr i ce-cool ed sol ution of i n smigabl e
R & f'%ﬁ? o

dhvent (such as tetrahydrofuran)
co reatment with a base suc LN
hyd d an al kyTating agent such kyl *?

hal i de. Afternatively, when R2, R3, R5 or 6l S
ical reaction conditions conpri%e reacting
(X) wth a standard flurorinating agent such as
Accuf(ll)(())urTM in a solvent such as

(Vi)

Compounds of formula (VII) 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 R2, R3, RS or RS is other than
hydrogen, may be prepared according to reaction scheme 6 from compounds of
formula (X) by synthetic procedures known in the art, followed by suitable
purification, typically chromatography. For example, when R2, R3, RS or RS is alkyl,
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. Alternatively,
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
acetonitrile (see Tetrahedron Letters 1996, 3591). When RZ2, R3, RS or R6 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. It will be
appreciated by the skilled chemist that these bromo intermediates can by further
converted into the corresponding hydroxy/alkoxy compounds by treatment with the
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25 acetonitrile (see Tetrahedron Letters 1996, 3591).
Wen R2, R3, R5 or R6 is brono, typical reaction
w@emdiolisess conprise stirring an ice-cool ed soPC/EP008608562
(X) in a suitable solvent (such as tetrahydrofuran)
foll owed by consecutive treatnent with a base such as
sodi um hydri de and an bromqmti ng agent such as
N-bronmosuccinimde. It will be appreciated by the
skllled ch h t r
b 18P SOcRh ot SEeRENy L SoRaas SoneAl B as
tewgmfd@@a‘ym koxy conpounds by treatment with the WO
2006/ 015828 PCT/ EP2005/ 008562 13 sodi um
sdherioxi de/ sodi um al koxi de respectively in a suitable
—sofvent such as tetrahydrofuran. Schenme 642 3 (R4)p
FRA)PRR2O )n)n RBRR6 5 (X R At ative

prp Ga) ons of conpounds of fornula cribed
@ ghni et t ers 2062 Vol —s, 246 Tt her

in
detab{ s br the preparati on of compoun of; %grnula
(1) are found in the exanples section hereiRafter.
Thus, in another aspect, the present invention

provi des a process for preparing a conpoug%

definmgd in claim1, conprising: 15 (a) d ing a
conpound of formula (I11): (R RR2Z pH N . O Sn

0 \Ri 20 wher ei
@épgtﬁlgdpxﬁgﬁrqﬂgéw comp)ougg]s o?(fgﬂ"m}lé) e Valr%gc?e%?%%daTWO?ﬁanlc
Letteh®2008, Yohdh 4@ bor onate ester derivative conpound
of formula (111): Het-B(OR)2 (I11) 25

Further details for the preparation of compounds of formula (l) 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:

(a) reacting a compound of formula (1I):

3
4 R"R?
R,
H
'N\ o
X )n //S\/
R5 RGO R1
()

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 (Ill):

Het-B(OR),
(D)

wherein Het is as defined for formula (1), and R is hydrogen, alkyl (such as Cqsalkyl)
or two R groups form a ring (such as a 5 or 6 membered ring);

or
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wherein Het is as defined for formula (1), and Ris
hydr ogen, al kyl (such as Cl1_6al kyl) or two R groups

wo e0oa0esses ng (such as a 5 or 6 nmenbered ring) ; POI/EPB05/008562

WD 2006/ 015828 PCT/ EP2005/ 008562 14 (b) reacting a
boroni c acid or boronate ester conpound of formula
(I1V): (M) BRRPH N RIB)n S:015CR ORR
R6 (IV) 5 wherein RL to R6, n and are as defined

I
Wit o il ﬁ?f%ﬁa@égfg??ﬁﬁpo%kgf(@uﬁﬁ §9:2% or
6 merrbered ring); wth a corrpound of formula (V):
Het-X 10 (V) wherei [ Pef i ned for fornul a
(1) and X is a |eavi ) up; apd optionally
t hereafter for process ( ce!s!s (b): 15
renmovi ng any pr ot i ng {d « formng a
salt; and/or conveftgrig o€ CU ounds formula (1)
to a different conpouhd of faory %O(I)‘ 11 n process
(a), Xin fornmula (11QRmay bRfoR exan‘pl e hal ogen such
as bromne or 20 iodine. R nay be hydrogen, alkyl
(such as Cl_6al kyl) or two HVgroups may forma ring
(such as a 5 or 6 nenbered ri ng) For exanple, the

e formil a

cess tpb% qg%gx%'{?p?s ?jefnr'\%é f fgﬁ'ﬁ’u BBM_%% 1§ BYSreaaNg alkyl
E c{% a¥gyl)gorgtwg 1 groyps foen @arlnggquyh asia 53r B stembered ring);
wmb»@mmm -dt formulaXM)yn formula (V) may be a hal ogen
such as Br or 1. The conpounds of the invention may
be prepared singly or as c?@ nd libraries
conprising at |east 2, for @mple 5 to 1,000
compounds, and nore preferak¥ly 10 to 30 100
conmpounds. Libraries of conpounds of the invention may

r Lit: X'
e G R G o G R ST
ei ther solution phase or solid phase chem stry, by
apd eetienalls §heceriton far prodess éa)skiprdcess {(): the art. Thus
saceaiodinggny prétettingtdrelip(@s BRGbr t here is provided a

cofgﬁﬁngggalltbér@'/gr conprising at |east 2 conpounds of

the ntion,
. conver¥|ng one compound of formula (I) to a different compound of formula .

In process (a), X in formula (ll) may be for example halogen such as bromine or
iodine. R may be hydrogen, alkyl (such as C,.galkyl) or two R groups may form a ring
(such as a 5 or 6 membered ring). For example, the compound of formula (11I) may
be Het-B(OH),.

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

The compounds of the invention may be prepared singly or as compound libraries
comprising at least 2, for example 5 to 1,000 compounds, and more preferably 10 to
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.
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35 WD 2006/ 015828 PCT/ EP2005/ 008562 15 The conpounds

of the invention may be adm nistered in conventi onal
waelewagesstor ns  prepared by conbi ni ng a conmpounPCDEP100&008562

invention with standard pharmaceutical carriers or

di  uents according to conventional procedures well

known in the art. These promedures may i nvol ve

m xi ng, granul ating and conpressing or dissolving the

'ﬁwe'&% ‘iithQB?tP%Sin\?eﬁ%rqm é/acie acfr]qlnFs?e‘?e&jﬁ'(S%Jn‘?/gntl EI g%sage forms
p

prep ar ation
APRATee iPYrPOFRRINIA: af GTRAAS &1 e fnveRtn Wlta sieade 'Wf@ﬁ?ut'ca'

qaoiere, or adidentschasdeding 6 eonverdiohar proeeriyses dvell knawraln, the art.
'Ith(éﬁé ®rdceBlires mﬁﬁﬁﬂ%lmfﬁn&bﬁl A cbrAp BB 0B dissolving the
legﬁ S 1 Géﬂ)ﬁpcﬁﬁlgg tQSQhe gsnr%g réﬂo?nns may be

mni s rat| any route. The
corrp03| tions nmay be in the form of tablets, capsules,
Trewgdasmacguioall esmpbsiiersged, ther ipaendioar rha'z)qued formulated for

é&hﬁtﬂ@t’?é’ttdnodifsanysﬂéﬁfe hd WhdeOthoSd &Y & lf@rmoéc'lﬁffﬁci;d?1’0@|oral topical or
r%g'% cal formul ations

bRl B RN GA ng Tll FhBb 2 ho o
i nst ance, oi nt ment S, Creans or | oti ons, eye oi nt ment s
Taed ceyeositiorsamair es forMmmtag rfat escdimndst@s:hngy amd route. The

c@ﬁf %§i%r$s n%?%eqﬁ)fh&ﬂi?haéfrla@%r eé)ééu@sep&ﬁ&é/rgnér‘aﬁﬁlég Iozenges
ve eservati ves,

SO V nts to a
o Sl sRalt e i Eh et 67 ieinehareMafhl Soons or
SUPRRIPENSThe fornul ati ons may al so contain conpatible
conventional carri ers, such as cream or ointnent

HRSESi cé\rfgrrﬁilg'tgfﬁglof e Bijegé{rlnt lﬁ\}e%ﬂgﬁ’ 3/06 ;B@Eéﬁt@é as %ﬁn‘nstance

ers na resent roma
%%%ems B PrftBT ofVE ARBCUS.AI $74 198,20 GTpPs, Jgoregnated
dregsings @ndestsol, 80 wWayfcontain apprapiiate conventiomal @dditiverisuch as

preRpUH1i0Ss,f Diventsato ashiBtnired hahéteaiontanddembiientsiit off®ents and
ntation form and may contain conventi onal

exci pi ents such as binding agents, for exanple syrup,
acacia, gelatin, sorbitol, tragacanth, or

Thelformuigtiqnermay aldoeentain ¢drepatiblef canventionpl ear@ers| awthoasecream
o WiHifnenBAgER- SR EHANOICEH by MIcuHRS RArabRonsS O8hEH BarrieFs may be

p?c%éé%’t Q?frohaéﬂoﬁi %'1{%) fo ta]‘%&Bpf @P*oftheffﬁnfmlﬁé‘t%'ﬁp'l\ﬁorﬁgﬂglﬁﬁ tHEY will

or Sl
m%‘mf"e@t}%’ﬁ?% qu?e 85(5%?'@ potato starch; or
acceptable wetting agents such as sodi um | auryl

TebleRhake caﬂ_shh%stfépbﬁ‘l %dmﬁstr@ﬁoﬁ% ﬁaglﬁﬂt?tlr dhsa%h rééentatlon form,
B oS ot o gl BB uch BEWTRARS Sachfl 5(? e,
a3 DElalBg SOBIS. rRGEPIInS Gt RebeinyipyTolidaat ifWers, for example
latedes | sugar, mpizepstaroh, eblckint phosphat@y soibéolpbe syydires] @bletting
Ilﬂ)rfééﬂtsrﬁ&dﬁ%mﬁlgrmbéﬁé’élﬁﬁ'été‘érbfen ’tﬁk:t rbo}%ﬂﬁlfen@r gQtHesr silica;

TR I B ooy i Poieenlafiey velihS P Qo
sgdigpeadyheirhipat She fa@bt%mmﬁra@ogt?ﬂ ice@dingrig mafinods well known
ircedrindl piErmagbutioas pragidel Oraidued preparaliyiey @xy &y the form of, for

e§§|+1bl%| 2§ Feous ¥F BR}HEPERONS SHILHEARS BmuiidhE! Lrt8 SL&RFSTP may
bg presented as a dry product for reconstitution with water or other suitable vehicle
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
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 glycerine, propylene glycol, or ethyl alcohol;
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40 hydrogenated edible fats, enulsifying agents, for

exanple lecithin, sorbitan nonool eate, or acacia;
wmarveatseous vehi cl es (which may include edi bl BCDEPR)5/008562

for exanple alnond oil, oily esters such as

gl ycerine, propylene glycol, or ethyl alcohol; WO

2006/ 015828 PCT/ EP2005/ 008568 16 preservatives, for

exanpl e methyl or propyl p-hydroxybenzoate or sorbic

aci and,. i f S| t] UL QL ;

ARG TRG or eprEabA o AONE B ARR ALRHRLE! i€ cid, an,

desirrie GPMERHEPNA {|BYRYEINY OF GOIBHEW2988y . cocoa- butter or

other 5 glyceride. For parenteral admnistration,

SubpbshtoHBs WildQmae chVeBort] SupscRaryashses, d.4.SédtgatblRer or other

g@png@ynd and a sterile vehicle, water being preferred.

e onpound, depending on the vehicle and
concentration used, can be either suspended or
For gmeenteal iadmiristralion v éhid cirét dosaeger épasi arg srebatedontdising the

chgogﬁﬂﬁ'En%‘ Bt&rfd vBRiciRl Rak vRfhg! frefdrka! THR! cdnid @bl @pending
of

a ilter sterilised before fgl||. [ .
e ViR il rpeafriEn et o te iRy shdhsthaBo o dsBaEd in the
vehicls- dB peerapibaisolfenssihasempoupd g3 b gissqlved Hywater for injection
ahoffiler stegliseadrrdrs fitiag inte a duistié vietor ampdute amhsedieg. To
enhance the stability, the conposition can 15 be
frozen after fiJling into the vial, and the ter .
AR slcaseDis. it S5 ) ahpndly eV Gand, puffering
aghels cee e aisspived inethgivahiclgn d oanhagesifgitanility the eemegsition can
bwerkezen falter filling tb ities viahund ¢hes waflr ireslover uegerngicutinit €The dry
opRsd o fadt it Merd Sellifin R5\EM'aRH 2 acidTRERTHD O ?@?ﬁtef for
heRon B ob PRI 4 JREGPUILE tE VLR GTer Flsbigad Barenteral
sbepangions sgrel weabagard int subistangallyi gre Zamsammaitnepeexcept that the
caepenm isshepehded inl thealdhe inkleadcsaEmy dissalted @nd sterilisation
cgﬁﬁét'de?c%gm*ﬂ}fsr}%ﬁp&ﬁfﬂ{r&i nt oTI‘%QJr{w&ﬂﬁﬁ gﬁﬂnd@e ?t‘éfil%reﬁ by exposure
suspending I n e sterﬂ,e veh) c e.1g vant age sly, 2
ta thviRnea AXIE rbeiRvEL PiRpPeAgRALIN; e; HEr Galiigler ¢ Advantdgedusly, a
sudagiadi of ovetiing Bgeit| ist mckidedi if othe cathsasitidnuta dacildétet treiform
dFRTRAUN B thdompBus@nposi tions may contain from 0. 1% by
wei ght, preferably from 10-60% by weight, of the
active material, dependi ngO on the method_ of .
TRENGAMROSHIRDS apay opreipie reme O.Enb weighbnerefesanly ifiam 10-60% by
wahig i g thenadtive nesdertal uiepending on pirehmethald|of adwmirisdiation.r Winere the
cé&bégﬁ%nds”?ogﬁﬁriaste[}'ﬁ)ﬁ%% 'u\’]ﬁs,'te%gzhatqmnge\)tvﬁl -praﬂéﬁhb@péﬁfﬂﬁn &fom 50-500
B AP AeROient sb R o Srveet padl S Regfppent wi
prajergbly @age Joora elient Ae0b Mg Mer [dgkit Eor dRstanse JGBH YA grer day
dependimgs t sratthenrouliucdnda fidqaayy of cadmisstration.t o Slich & odosage
I | t Be; ' £
%?%ﬂ%ﬁ%% TORDIRR by SELARF BRI keRR 48 o
PPh9%%e art that the optimal quantity and spacing of
35 individual dosages of a conpound of the invention
IWill e becatpisetipyree diskil retheadrtithat tharsptimal quantitf atdspacing of
A S 40 BB e MRS ORAS, e o
apil extesh of De PPN GRIER RAS AR o I Y SR hegingation,
apd tiveeparfianal marerahbejugeated, and thatsush opémemg caa badetermined
b eorventiBhalEtHriques. tihwillaido bdappretiB@dat driepdf skilllingke aft that
tlﬁigaﬁrﬂanéourée Gr tr%gﬁné?\'t{n&?rthgfnu&%?%f anos@s %‘F"Ep@émgoﬁfd of the

invention given per day for a defined number of days, can be ascertained by those
skilled in the art using conventional course of treatment determination tests.
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days, can be ascertained by those skilled in the art
waigiongisesvent i onal course of treatnent deter nPCHEPINS/008562

tests. WD 2006/ 015828 PCT/ EP2005/ 008562 17 Al

publications, including, but not imted to, patents

and patent applications cited in this specification,

are herein incorporated by reference as if each

Ali H%!?l @‘H‘ér | EJH [ye §Lgttﬁogqpﬂ‘é¥8g?o Sp%gégtrté gﬁ@kﬁ% E‘Qgplrcatrons cited in

thrSersée@irr@éIOﬁeraéﬁr heseint ineamRrated | By Jeferenspt AS Yig gach yingjvidual
puiticatpr ecrat speciibalty whe |ndwemallyonndm@’tbdd’@s behéncorporated by
fodh fPREtsHnh. The features and
effér?r%ﬁ% r?e?%ltns?%dtﬁe(g?rhlfged for the f| rst aspect ext end
these further aspects: 10 j) phar maceuti ca
It sdlhpe sipprasiatech Higt ithe Wge'é“%‘o'ﬁﬁléﬁ?ﬁj ther foflpuing rtwénﬁr FRedfy’he
featuré antaembbdicehtsy daswibpt afol ehe afirst aspent ehténderitgsei further
agr% isuse of a conpound of the invention in the
nuf acture of a nedicanent for treati ng or
preventing a di sease or condition caused
i) r edue phaymaseuticeb ComPREIARCOMATISHIoA a9rRRPQY eqfétpﬁ tswention and a
f uncghzpmatsutidalieaeaptablei dayriex oc digeotind of the invention
for use in treating or preventing a di sease or
condjtion caused by a_.reduction.o
g1 ut A8 o SCERRSET O 13 BientRR 18 i FRRNAREER bl medicament
conplouti@atify pherdventng potisdase arseondiion GRyged é’iﬂreﬁ‘rfedL\‘PS'O” or
a mehibahneé i gleahiEateceptopfubictdit in@mafnel,di sease or
condition caused by a reduction or |nbalanoe in
_glutamate receptor, function in. a onpr
”'gdm FiCoMEPHIR Oh fheginyenion,far Hﬁ%dhtfga‘fngam Bfr%ref PS Steﬁge or
i nvecrndiion caaset by jp radedioniaiambalaned ingglaiemeda rageptor fynstion
I NveRtd @amal;h an antipsychotic. 30 In the case of
aspects ii), iii) and v), relevant diseases or
conditions are: chosi s and psychotic, di sorders
Vi ncd G@“H@“@&flt%ﬁ‘%‘?@m“a{‘?r‘és@lﬁ MEHCRTEN e di sor der,
schi zophreni form di seases, brief reactive psychosis,
v ghr | & niR&d oﬁﬁ@étﬁ%ﬁhbﬁﬁte@entlonsﬁ"'é RRsS I dosdiRs Ealdkd by a
i sor ers Suc chi 0| c S
di sof g?tgon e%u@ 8h§13| utquate We?e%tgrpafkn&%ﬁ ﬂpaé h¥mmal
dr ugCaPRIisiNSRdRaipiS §9 an effgetiveramamt agr e?maﬁﬁmdw%mh%'nvenﬂon
(i ncangdi ng acute mani a), mani c depressive psychosis,
hal | uci nation, endogenous psychosis organic

sychos ar anoi del usi 0
huer periprag e KRS FlABaiteh S8 a0 LB Gt
neur odegenerati ve di seases such as Al zhe| mer's
Indihe &as€ bof asgepe 1i), Vg and PR refewant diseages oheohditartsnamt pgychosis

aﬁdg‘pgé pé di%rd‘epegn ﬁdl&'cﬁr;éeugeﬁri ?erhé‘C's‘éPlizB%ffectrve disorder,

n, 1 ent

Pl “SseSer c O, 7PN N S, GUBORTSH crfneoP Teria
acrbmpryemmectrmw’t yisarders agvghage schigaigt obrichizatypal personality
disoreleti]i Aits QBNEHDsIEe dicamal rpEpcHoskS drug-frilukéd qfsysiiostss eautism,
déé?uﬂﬁ ! rﬁsﬁras(lncludlng 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,
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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di sease, Aids-related denentia or other denentia

states, as well as other acute or WO 2006/ 015828
wEON6BPBAHS5/ 008562 18 sub-acute conditions thBCT/RP2005/008562

cause cognitive decline such as delirium or

depression (pseudodenentia states) trauma, aging,

stroke, neurodegeneration, @ ug- induced states,

neurot oxi ¢ agents), mld cognitive inpairnment, age

el at ed Lt ' ' n i | .
S ESEOML HR, AP LU ol Bt v o
deperssia (PSR UABBMERUA Foise) Erien. 0N SYOke) BEYPARaRTErAon, drus-
inducedtstatas, neiratbxid agenfs), inildecaginive dupairmeninggefgjated cognitive
i bﬁ%ﬁt‘?%ﬁtiéﬂw {P&bt@ﬁ'c%@niﬂ@é‘%@iﬂnf&ﬁ,_ PoW'€ byhdibrae clgjn_itgj deficit
C anxi ety di.s r i40 | _
oIS A L PP bon R o (SHRLbriRE orsrs
anxjedyy difordera {inClBEgs enREAIBBRRINENY, §isgrdehy §Hg!: anxiety disorder,
adiatiorgdegeivar abciek ati smat@sl (withetnawal _inA|p§V|@1q&erp@tients, panic
di%réglg%ﬁd oﬁgé/éégvﬁ%hﬁ{ﬁléi@ BEGHHe N ChairedgeneraBid tisegsssqsech as
se .and ot her . 0 , .

AREIRERS s Upuei T AL g Sy ey BeP R disees apd other
mdfef disotdsrs awally a5 Parsingen '8 disgase (pgjuding, t:q“sefp?fa QGapgtey deficits
andiérrae®t digalsliits gihtlLiding slowlpincreasied uisabiitysmpotposeful movement,
trérﬁ@rg?;tgad R Rgshanedly RRTdEeRAST and nBederedt akmedia, rigidity,

se , Inesia, rigid.ty, dist o

iSRG 5 B B e IR By B i
Parkimeon’s a dissasdardemesda’ & dHyelingion'gefigpdsea NRUroleptic-induced
P &M bRISH N dS tafdi e apskinastis! abeptiegerienationeidliding stroke, cardiac

o5 LRSI RS, BULE SRR e o oo et on
CTYaHBRT AIgAsRS Such P TRAPIcCoqrap ans ot Bie RlgrSectegosis)
demmession Grhicthderr keludas dbipadrFnfyeanio) sAGPRRpSHNS daduding (g | and
1y INUAIpRACISHESISS isshghner Asrunttophjor depressiad episodes with or
wﬁl—:fpgﬁ irpgfc'hg}ié reatl 78S %%fdltﬁ@? fRIrED h&smRAoRE Q{?és,@tﬂ%a@features

epressi on 1 Ing type | an ell),
(authi 1981359y, dR{SFegEnpPPestyn VRETERMEIBL oF ¢ Pa}?&ﬁgro”jsee seasonal
aftbetive sisower epd stydtymid, tdepressRo-relatatoanxigisrsyelote depression,
arﬁcf@&b#’é@?vef @%E)?He%‘iré‘s(:ftﬁ@tfkjnﬁ?&%,ggéﬁﬁr@ﬂﬂbﬁbélCcofne'ﬁiblulﬂmﬂuding, but
C e I . ef. . . ..
n%vﬁ'%it%(i ﬁo %Q;ég?d? | IrfarBtio ig5etd . miscarriage or abortion); post-
KPR g A T R
didenes sisigmduedfpbdnayalidiee, ketapsine laod iothed dissegsiiveranaeaihatics,
a@Eﬁ%}??ﬁe‘é%Pﬁ' ?ﬁ%@%é%h&@?ﬁblbht@gaﬁd Q;Ubéin@)eﬂi%bﬁiers”reld@JM{iﬂgdon's
L udi n ut . L0, a
i Bl s Ao Sies HPHh GRS, PR ESEHE] seval
dysunatiquirand despx ¢iegfdersy ndr one; attention deficit
di sorder; attention deficit hyperactivity disorder;

\/\gtlﬁlw}gthia.r&gtlfléﬁfjof(tﬁg REGKA ihtdrin, thetidsestmsing tHesihdications used

. V. het het am .
ngisjrelaeaPat 0o Hebnksiart PG Heflo el Baprer, 4
Ediion,epyblishedibyetheyArieries Bsyeljaitiesgocialies: (Balfs'V) and/or the
IrftgtAatdrl Classik@hiof Dissasesk elpttsEditiert (ICDYH).UTbe verigusaudtypes
ofhERAUAEIEkEredHlbl b ol okl s aor omeraaonion
NygibersHin bracketsafter fheel'ggqcﬁgiﬁ%se&%g Sworgke}rgo g}s?dclgs%ﬁlcgffo% code in
DSMatM.sti cal Manual of Mental Disorders, 4th Edition,

publ i shed by the Anerican Psychiatric Association

LDSM | I pat « jid disstabP cdfdes :-
it thrRorThe biaBent AR 1y Ot o BRBIC AEAE s
35 of the disorders nentioned herein are contenpl at ed
Salsizgatrenia findlhding rthes enibtypesy Batanoid. Typau(98r39).i Rispicapiead sType

(Bt /), (Oaatbiis 8P di208 208 SURGHSWNTi@ESTYpe (296.90) and Residual
classification code in




10

15

20

25

30

35

40

DSMIV. Wthin the context of the present invention,
the term "psychotic disorder” includes :- 40

w@ehspogsks eni a i ncl udi ng t he subtypes Paranoi dPAHPR2005/008562

(295.30), Disorganised Type (295.10), Catatonic Type
(295.20), Undifferentiated Type (295.90) and Resi dual
WO 2006/ 015828 PCT/ EP2005/ 008562 19 Type (295.60);
Schl zophreni form Di sorder (295.40); Schl zoaffect ive

%ZgB%VGO)gz%%ZB%re‘nﬁsﬂndeﬁgmte e(299‘5 der eTb?s%rder
%Heﬁ?su%”tg\eoee; s BBl nhinecand pr%g»s Delusional
binsludingghe SP’@WB@&:EM@%W fepe, %mﬂioee Type, Jealous

Tybegeléleﬁg@ﬂo@rﬂfp'énmtlﬁl‘@@ede Bypecbn® Utspedindd Type; Brief
P@Ml@@lscﬁggs(ﬁ)s 8 S@)@:@S’ Pay ettblgor rﬁ/gjf% ﬁég%aﬁé/ Disorder

|1 C
DURES ot srtpraledion CopEtonintiding s sshyPam Kk Refosions and with
Hﬁ&wmﬁflpn&t Puhedancsdpduced desyrheliscBigoriey dimiuding Dies sutiyres With
Deetuslonsli (2938 e asd Wistp erllWiidlionDeem 82 Sinb 493 cBddc QI%Grder Not

O\Mérﬂ Had o s (293.82); and Psychotl ¢ Disorder
Not 'SQ rﬁ"gr@mbggégg%gmfl ed (298 9). 10 Conpounds of

formula (1) and phar maceutically acceptable salts and
Cenipoundss of tfawmwaf()napd aiheomaeeutitallys eceeptabiee safte adrde sblvates

thefedf htayfandd iy bM@edh & teRftrhentld B ibviRg aRErdered
di sorders including Major Depressive Episode, Manic

ode ode and omani ¢ Epi sode;
Dﬁﬁrﬁﬁgéél Ce E?’Q%‘fo‘@?‘g' I grﬁc I'W%W“ﬁﬁ%r I %%‘?Sé@s iBpisode, Manic

Episeds. ddixed [Bypitadg nanc Bymmaim EpB008e4Depibesive Disorders including
MBjos WeppsssiNet DisCEdaer ﬁyrﬁi@@%&‘d@id (é(ﬂ)u) DeB Pé%@'v@rDlsorder Not
EG‘W b il ($th8edeP et MR bipol 1 1pty, Boolar
Fra?ﬁ Maige Bppressise Bpisodesyith bypgmenic Bpisedes)(296.89),
Cycmmyrm(e) MdeBl (201at3) Dasdr BipolaNdDis6dberNéts ©tiramel iSpdcified
(286. BO?Qﬁh&OMooﬂj’ﬁfrd%%l@l M@@& @Ié G4 éﬂg)n g@r Medlcal
C%d?t?% %?g \ghuf‘rh éneittg%tsatg ){pﬁslﬂ %qrg%snf@e fe@t,u%s With
Meipt P epmstyle “B@pE@%@evéN ith R\éaftﬂbl':%tﬂ!ées and WWKmriViiged Features),
Ststdnoedsdumed Wddd MisedergRiclitipg) the SsUBjHRAC @Yt du§REssive
t
Fdaqds, ViR "Sric Feafrkddibng V\VI{P‘leM%E fﬁﬁﬁwﬁ@em q?c’gérégs Not

Ot’ﬁ%@v%ﬁjgaeﬁwal(?agpa Ct Feggugﬁe?wl se Specified

(296.90): Anxiety disorders including Panic Attack;
Ariiaty dlisDrans diaﬂudlrlig: Padicngttd3rn Penitl Sig6der deMdH'gOPEmc Disorder

w%g{; a gg%)(p ). QH& Iggrﬁé CDlgbrglgF et Wk r%)hgbla (300.21);

inoot Listabr sePapisoBioosier G9a@RL | Speciic
P@@'a:’lﬁw %9 ( '@UOemg SlmpbrTEhblyaBunthcbng:’hhmla:)atylpasl Ardlinag Type,
Ndthvel Euﬁt@‘m@\t mypgaBloiE&mectuoNa% \sntGQﬂ‘HF%NryJé’ BRd Other

Tygleg@oél ﬁﬁ el %§0@aly r/%ﬁ(?%f i d%rua%d)(lf,_)\ﬂér e({l%}soeaslg%?tgg}pulswe
Disgy er2é30 &5 ﬁa{r’@a@ﬁr‘%{ﬂ%l@ém dey 430%481). ("g0te Sjress Disorder
(3¢%3), ﬁ?@@:ﬂ%@iﬁ;b’sﬁ@l@gj (MO@Z}%@@XI&&)DE{?HK SZué;ttdS @SSeneral
MddiicP Caaditio SURRpcalnEREd H%lb@/tﬂls &()'SeBhration Anxiety
Dléo:?’ggr (@8@ 21%]&&1%19 ﬁ‘gorggrs thl'l AnX|ety (%GP %) and Anxiety Disorder

Not Otherwise Specified (300.00):

Substance-related disorders including Substance Use Disorders such as Substance
Dependence, Substance Craving and Substance Abuse; Substance-Induced
Disorders such as Substance Intoxication, Substance Withdrawal, Substance-
Induced Delirium, Substance-Induced Persisting Dementia, Substance-Induced
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35 Medical Condition (293.84), Substance-Induced
Anxi ety Disorder, Separation Anxiety D sorder
W@ 209/02B8»8 Adj ustment Di sorders with Anxiety (BOPERA)P5/008562
and Anxi ety Disorder Not O herw se Specified
(300.00): Substance-rel ated di sorders incl ud| ng
Subst ance Use Disorders suck0as Substance
Dependence, Substance Craving and Substance Abuse

Pél“g?s?ﬁ) n&rﬁnéé’fﬂuﬁﬁgrdep' §96é¥§¥c%cjﬁc’j’t§deda§ D&t By o gubs’?nce

TR N Blspecien Ut e nuse: Apgsty S%tg%@ﬁ%ev%stance Aduced

Ss&tuﬁé Dysfveciion Sbstanes-rolgesd Sisep Disurte EPEds/LoTes 6 Pepisting
PRaycpliG |mgoré@m¢snasmoda<§)pr deéohosabetw@sdm@&ecgath as Alcohol

GRLL ﬁfﬁh %%B§é %o %&Q@ﬂ P‘ lcohol
a4

(ol et i Mool dobea 8@W%%%’Y%epe“”“m

AlgetiolHadyaedi Rﬁﬁg@hﬂn@@er@e@ua ﬁ@:oheielndleqﬂdu RatsiBlirgpAtteestic Disorder,
A(th@ISlh@ﬁse@S)’,syéH(m@h@hsoRﬁrat/ﬂQolﬁl—ﬁ@UG&[ SM&&6® hD@&rder, Alcohol-

fg RO R &gl ARns, (305, 90)aucoc
&?95 ° hphRe/aieda PissrianeNpt Qingrwige: Srefified (291.9);
Amh@rmmal (olDd-\m;DhajlamneAllk&)-tRﬂIatem ddiserdeRe sgcts tasngdmphetamine

DEp&RRnES., (364, ﬂOﬁoAmbﬁ&Hﬁﬁ@ Reusd IBONBOYAMASHhdtEmine Intoxication

(ég?%p{d?\r’r]phg @Q%{g}l.ﬂé&%&& ?zodi’zsc}sc%%‘g et&n%g n d?(ga%cgtlon Delirium,
ARRRE B 6D|@&F@%PSY@N’GH&’POK’%u‘éf@ah%ému@r'ney@qduwepd disorder,
Adipbetaoiing-imducetiAldetP| epd @, somtietandmetintiuced Skxike [Dysfiction,

ARpReGAfie-Nalicdd e Wso?@@rc'afntieﬂn‘(o%&%rrﬁae Reﬁm‘%%&e Not

Oibﬁ%“ﬁﬁ?p%%%@%%eﬁ?gﬁ é?eftegmd'i%??%gﬁw% TR o Cafeine

B p3tion ) (30aRPh deaffainteindueask Parietyo Riso(dey Cafigine-Induced Sleep
DArmdeebamom‘eWatFkEdﬁt&WEDmc(r&&Z\lél)Othéleﬁ&éSMIm (292.9); Cannabis-

REBIRXDi¥rd 8 el tHsUBann Mhﬁéﬁﬁh@ d re%wg@b F’%rﬁla%' S‘L\buse

S o A e DS comane

Infipens Paishesic | Rigowder Sarnatlis-Dgusach dnxisty, Disorder and Cannabis-
RélatedeDiasndee Noh QtteedisSl Syepifibt SRIzIe): C@ﬁdme-Related Disorders such

ad\IRREHE T 5@1‘16’5 ?% 4 égﬁmm usé1 564 ﬁﬂ) F"n%' f‘n'to%:atlon
) i, Va5 U A Lo
Ingueasr dsychatiaf Pisiorster| ﬁ@seleelrsllee@ Mpba dpigendenn@ocaine-Induced

Akadtl eDigerdse | @oesinBilisdiceer Sdkial GRS @@@éihé-lrﬁ!daced Sleep

Dé%irfi%r 9land C@H&Qﬁ%bﬁ?&& ESP%@E?GP@W d@{ %n/zg& Shecified (292.9);
HeTRGB0ge) ReEl o e E?O%HCEata?oHa Hpogg) Depghdnnses (304.50),

Hallutcmgefat /NmﬁeDéibOﬁ 3Q)mHalaeinaders -Intbridatoad (P33/89)ot Hallucinogen
P&kis M EPercéFa’@lBﬁ abisdrdef déﬂé%ﬁbé’ék& 92 @9)3 Oﬂé’lﬁfcm%ﬁgn IntOXIcatlon

gg,ﬂ% e g R n\a@amcg S e o

BENPgRIY ng@ge (Hadigcipogen- &gléqur@sorder

NotnOdhereisei Spedied 2922.89) lnhﬁlamaRelatéd/ Distirdenal schO 2s0)nhalant

%&aéﬁ@e (86 050) Ca{hhélantD%bhéé @b, §@)C annﬂsland rh%?.@&'non (292.89),
In

T e
Indigse@a Psysofici neispesier, nirinduger dMepds) Risgrden kbalgai-Induced
Aragedy Gl)smderealﬁldallmaahtﬂekaiedi@sd\ddér @bhetmmeeseeemﬂ‘ dde(R92.9);

N(é&ﬁ%ulgélated Hadid 1880488, Rel ahpelit SB% cﬁné%‘lcgdo Nicotine
W@J@@a'(@%ﬁgsﬁ TN R et

OpigifiRetatad gldigorders such as Opioid Dependence (304.00), OplOld Abuse
(305.50), Opioid Intoxication (292.89), Opioid Withdrawal (292.0), Opioid Intoxication
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Persisting Perception D sorder (Flashbacks) (292.89),
Hal | uci nogen I ntoxication Delirium

wodobacisegen- | nduced Psychotic Di sorder, PCT/EP2005/008562

Hal | uci nogen- I nduced Mood Di sorder,

Hal | uci nogen-1 nduced Anxi ety D sorder and

Hal | uci nogen- Rel at ed Di sordet! Not O herwi se Specified
(292.9); Inhal ant-Rel ated D sorders such as | nhal ant

Iﬁéﬁlr@&p@@dﬁllﬁﬂu(:@psﬁﬂbtlc brbRleR M pidiaLaduded WModdDisorder, Opioid-
QEQ ld%éxd(?ﬁ l&)l’r %%Zlnﬁ eed Sle%ﬁab%gdelr 'Hn%xb‘b?o‘id RBlated
ﬁrﬁ‘ﬁ%’d

SP%?' 1(1?%2 @r éj 6’\98%¥° IdinRHQr d’rﬁe“PYFdei'@@d-'ke)'

Radateld DPsordges ,sucinhad dihentyeidioe dDependesty (BD4.60) ePhenuyiclidine

AUEB@' d@& &h@ﬁcﬂan‘ﬁﬁé diptoxiatior™ (2.8 s ePRRRGERdIRI Intoxication
hen

ﬁGm ggéé? dLBEP ?%ssﬂhcgﬂc 4§ s&fcﬁi %H&R?y% cﬂ@lz cgc? éMood

o]
%c@%& O el WO Gl s@”dSpBEWq ine-Related
Diggderdot Ot@pms@ismlfzﬁde(éwmm&adehm Stdypnodis-, GpAnxidlytic-Related
mﬁé}@%‘%ﬁ ab HHaf), HyPROWR, dr Aﬁk@l tic bggéﬁo@%e 42 )dsedative,

MR FUE et (e e
2.8% PM\YP hysensitia- errtnixiobidic MéRhdrwal ¢293- Qb Sgdative, Hypnotic, or
AQpiobytid- Imoicatidn Mbediridh s dBetztive, OpHyphdtic, | bd utmdoldix uAlthdrawal

dangfimnct 58fativeRi Wyﬂnét%du%?dA&lgl f-PhiR %A rD@Fh‘éntl Sedative-,

| d- Rel
B8, 57 bl P, Shaechc R Seiahes Hypnotic, o
W!oattl@@qycg@r%ﬁefrcgot% Pisorder.pRedrtiyet. i dynietice ms niedrigic-Induced
Mcdd4 .D5€)rderPh 8adativiel, diHypndticAb us € AaRIBFti&Mhduced Anxiety Disorder

S%HQ(\)%Y AliyoRE:, bm\ﬁﬁbl _Ing Cédzgéibépb fErtﬂcq fYEh éil\/QeHypnotlc-
NGt koo e e

Disosdgroet, OtbReyiss §pedﬂ¢£b(29a(ﬁ)c%@lywb§ta@py-ﬂala¢ed @égordardsuch as
PRlyenisstehdedDBgeridehad €804.83)s ahd @thdvofor DrkebWA)S Bubstance-Related

D%b‘?&ér% s@gn éﬁgﬁa@hg S%gi@g' frate IRMA E aﬁ Nitl us OXIde

Anxi olytic ate sorders suc eda

Hypnotic, or Anxiolytic Dependence (304 10), Sedat ive,
Si@loi—glpwder%mcmdlrmnmlmam sleepsligoeddrs Ghich 09s, Dgestaniae such as
Pﬁmﬂyotlhgommé (307142 y Frigndr t ygefstniriia %3()29121 S%rcoleps (347),

g%; Y\%iat{%/ %\8%6 %.sc%eégﬁéb' 5?‘&)5,'t I(E)ér%\faa ré%@t‘ ( %?eep isorder
@9§| i3 D@é@@ﬂlwo t Qipsres §pe<a?e%m7di twr&nWtsmmdmrders
sl a% iPargsoBwmikst $uob-3s Nggptmaredl-)lsorder (307. 47) Sleep Terror Disorder

(A7P4e)) Sbbﬁwﬁﬁhé'[ﬁ&érﬂgr @@'731’65 lbAd P%%HnYe?Not OthRIRE! Specified

(gf XS%le t gorde‘fsr ?&' %Eéodp%léﬁngﬁ% M n%lslgﬁ?]rgﬁ% &jCh as Insomnia
Relajech i Aeotted Meglal ¢ Disgedest(39€42) @qgﬂpzl&swéomn@rRelated to Another
I\/hnial dlisdrder- (30d idgdSledp MisdieroDaerto aSedadral Bedical Condition, in
pbb( Binat 'sﬁeep Qﬁst&trbéhééé/ ta‘sEoéléﬂgH C\‘ﬁ/ﬁ!h A:(,\.ifdhe5£(se@‘se°‘s°rég'err]eurologlcal
(Y notic Anxi ol tlclnrycegl H

d| d% Cr{eurorP I'Eré 8gpr r%stl § I dxome Iaga an Iung iseases; and

aréﬁeylmecq%d%l@@@l Ql@aﬁrulwm thed Tbtypes vénsomnia Type,
Hbrwrsm’nnla Typsy, Perasavhnia iTypBRedrat RikedDIrgsy: @éepN@Fnea and jet-lag
)gdp&ﬁgw se Specified (292.9); Pol ysubstance-Rel at ed

sorder such as 20 Pol ysubstance Dependence (304.80);
and Qther (or Unknown) Substance-Related Disorders

Adiifnm Sgectpia bigardersinslusingsAutistie Digoedari{Be9.60) Asperger's Disorder
(290180p URetEX iDisord&l (29P.80), SOHidRGSd IDKItEgiange Riddi@éry(28b qep and

PSR Nt BN RS P oy A DAY
(347) 25 Breathl ng- Rel ated Sl eep Disorders (780.59),
Circadi an Rhythm Sl eep Di sorder (307.45) and Dyssomi a
Not Ot herw se Specified (307.47); primary sleep

di sorders
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such as Parasommi as such as N ghtmare D sorder
(307.47), Sleep Terror Disorder (307.46),
w®k@epvisbki ng D sorder (307.46) and Par asommi aPCEP2005/008562
O herwi se Specified (307.47); Sleep Disorders Rel ated
to Anot her Mental Disorder such as Insommia 30 Rel ated
to Another Mental D sorder £307.42) and Hypersomi a
Rel ated to Another Mental Disorder (307.44); Sleep

AQéﬁt%rnQ%ﬂC Er%cﬁ\/ "Eﬁé berlVBS Gdthg Cﬁﬁ%d's% g}' Rite tlon Deficit
PR

artl ar ep tur nces Cl
et e GOl Qo PR Al her ey
Dro‘@gielré@@do@g\aﬁwdrﬂaﬁe@twmé@me @ﬁﬂODhn@ttﬂﬁ@e@ﬁéglt /Hipreractivity
Dol angseradideaaguibt eeypeDi(30NOYr and CAttehitiog-Difiéit /Hyperactivity

%HFHGY pﬁ%t | GM%@n%}SE fied 5(_}3'1'5( @‘?r H(fhe-[xp?)lsorder Disruptive

ar aso
BERAVIQUS PISgAT B ngﬁ‘%g@f’? ier e ihnes iighpoc-
oraet i ypé (3@ $4). dédolesgmi-Qupet Ayper @éﬁ 82) Chirgbridtspecified Onset
(312%9),80pposRehél Beflang Digbeder (8988 B0and ﬂélrdgﬂlg@%hawour Disorder
Ng QlishfE RproifsdandiiEbintraer <tk aB 5 urehts TR AR 46 20
Atypi cal Autism. WO 2006/ 015828 PCT/ EP2005/ 008562 22
Peesoerality DisoDiers inctudingpibe sobiypes Pa@insr Bensonaiity Ditioroter t(3@&1.0),
SRy PRFsoalit9 isSdePedd1c20), séﬂr&&§¢sélqiéryéﬁaYtyDD&@Fdé@r(3o1 22),

ﬁﬁgglar‘%{s@ﬁgﬁt}//(ﬁéérdg éSOfA‘br gé&)tr&émén { lersqn% éyt %lﬁfmrc\% (301,83),
rﬂ; EIC( r,_sror@ﬁy}y DigordentB&ho @efi\]aéq:lqsm;tqqupgﬁqﬁhMptsyrder (301,81),

Adiidant dearsehgligr Bésordes- Bap6Rs eDapamelei3 P4rsdhalitprdisorder (301.6),
OBéds8RbicUngRdive PerdMRG SN} (301
Ogemg%ﬁgc'%‘%@hi \?gzd (3?4 9)rJd F&%e?lg%ﬁrggﬁnéggdj igorder Not
Sru Ve our Disorders such as Conduct
Di sorder i ncl udi ng the subtypes chil dhood- onset type
Erffedtedént ofAchgnitivon éndluding ée FyatmenBd2 cE@itichnichpairment in other
dl!&'é’b%@@cétfchegs Q&ﬁﬁbphr@%&z bﬁ%)ar 8?9&%%* L éésnﬁ?f HtRBE gsychlatrlc

order (31 our. Di sor
cirgrpde; Bhy puEndll) cPRituals” phEdatEa D S
Alzipimer's disgassi 86¢ der (307.23): 10 Personality Disorders
i ncl udi ng the subtypes Paranoid Personal ity Disorder

Sé)&gﬂd@unctlwi%md §é>§ﬁgﬁleéﬂ'é/ D@ [g %Q]l&ﬁ)%ctwe S?xual
sPrde

S
DoTPLRaRT 305 CEr raaii 'Sekud Byorsigp, A el A rousal
dlﬂf@@fsd%uch(a@fe@@le Sepiuslt Arastsak Dﬂmr@rnéaoizt@) BirgloMaer Erectile

Dié&adr BOR.72)adrgasisit Slidoeddre s66mas Feiald offdmic DRBAICB1302.73),

M%gg r(ﬁ’g%grﬂ%%lsgr%%? ?\'gﬁ 745 %@Fn%% @i&c"ula%i%}\ ég% 95? %g%al pain

digSESTor RN ?SD%’SP@SP“' 3d 0?4 )a AIOPOISIHRINS y (PG dSexual
Dygéunctian iNat vidthervdpre Specified ((302.7Q)) :paBapifilias esueht aoExhibitionism

(3024))i Femhidnnclaadisng lFiP&tetuhaﬂthg;f %‘Bhﬁléomoz 2), Sexual

Mé%ﬂi’swg@ 8@ %g&faf 985,) dg‘g é@%’:‘rﬂgn FetﬁrHSé'p (302.3),
VOYeYiST 4105 82) dndoarapia HHHOHWME%@P@C'@%@QZ Yhgender identity
dispsdays isathe ds sandec adpntityi Digordepiai Chileingn (32d5) and Gender ldentity

Dlﬁré&eiﬂmaol‘ést%rﬁ@@?QAduﬁE‘C@@EBS')a'an@ygé%?tDlém@eﬂ NB& ‘&hé]’g.nse

ire Disorders such as Hypoactive Sexual
Spggﬁ é?’(%ggéorder (302.71), and Sexual Aversion D|sorder

(302.79); sexual arousal disorders such as Femal e
Alext uihé Various doridl snd drub-fORMR .of e alsbrddrt emBntkeiet | gerein are

contemplated as part of the present invention.

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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Di sorder (302.72); orgasm c disorders such as Fenal e

Orgasm ¢ Disorder (302.73), WMle Ogasmc D sorder
W@ 2@8/075828 and Premat ure Ej acul ation (302.75); BEKEP1005/008562

pai n di sorder such as Dyspareunia (302.76) and

Vagi ni smus (306. 51); Sexual 30 Dysfunction Not

G herwi se Specified (302. 703 paraphilias such as

Exhi bitionism (302.4), Fetishism (302 81)
o%rg%tf:&lrﬁéa?ﬁh D&, m'g% é'n@er{] éeéHfrf\lema amnesic
d"??rzgﬁgﬁ/eir??% etd 03‘?? s?ﬁn(@fﬁ §yndrorv8y&r} (@5%'@?9 ifgnory
immairgient) prd N@touepe dHoftios; Speeiive @ap@lmt%s ayeeridir of stroke,
AlzHeinter’s Wisediss OH detirgita'sc Hisaaseancle tiskae) tAl@e)erI&té@ ldéffentia or

oﬂh@r %‘ér{wg‘it%n §t§t@g ) cﬁnghdoegﬂ%gfa}&egélggxﬂ a%o%gﬁéje&erjn@ntla

cent S or
YR pled delggRt, i3 SSRPISSH 1 Q1P fesipnerative
diserdags suel %W&hﬂlaﬁsatt‘ﬁphm@d dmyotrapicdatamhsclereis; hineeacute or

sub-geute Ocuraitiohat gt asapacdusef codiftivier @eelie isO¥ENAd Odblirid@ or
dePrbdidh | &%u&&f&rﬁéﬂtla .Iftafegﬁ tr%(:ﬁ%e'%?b r}ya%'?;]ié oe{be H?ﬁe& odhitive

ognitrve |
d‘%ﬁ? gtﬁ%%e 6@”]%3??%?&" rug-dgheed \ﬁéat%neﬁqreﬁ%w agents, mild
cagniive dmpgiraene rageorelated czxgoa;ve) lisaBmPQT/ER2D0®IAEB BB nitive

imp3ireeht ND&WH'® Nsynliaia)i dtynflive odelieit Srelt@(TRé s%hdéis and post-

elg&a%%é%{vnﬂ%lﬁjrtr%%{rﬁent%‘?gd acogﬁlg%e%'ls%rde% §W c@é%l ?téc[ ggorders

“r‘\’grn?tsy af‘ﬁ‘g?ﬂ meliepsen dPeUERRSdRAYCEA c PR Soe'ég‘hl ang, etardive
dyiskipesiasrent as a result of stroke, Al zheiner's
di sease, Huntington's di sease, Pick. disease,

Tt@ gﬁmf’?‘f'ﬁtﬁfe& fﬂ?ng%ﬂtlﬁp or(wa)? Q%f: hﬁ?e:gl F\e%ﬁgﬁqcﬁ \%tﬁ $he olpawmg
Ci tFest A Ripverd Reyehpt 'Géh%ﬁ‘#ﬁ*r& i) apiEpsyehnliss (sich as olanzapine,
rls@ssdmeatc@daplne otipreriddeg @ndrtainetaet); i) 6mgdéd5rse>&mpbraaﬂdal side

effeRfsCisH baimé TRRMN0IASYIRMEAEH @RI &n&%;ﬁﬁ@l bi o%rno%lroct:ychdme

t acut cond | on o
arky Mﬁé&vﬁﬁéﬁ@%@ﬁnﬁé%me uGERF AR Ryt 2be gRaminergics
S'{%%@!Ba@ﬁé'ﬁ? i) §ﬂ%ﬁ9@§988?ﬂ§uwhamw@ﬁd3t ard)wecogaijige enhancers
for exarhiglel obolijEstarase blibites! (sueh astta@ite, donepezil, rivastigmine and
galidAREgener ation, drug-induced states, neurotoxic
agents,” mld cognitive inpairment, age related
cognl tive inpairment, autismrelated cognitive
Therfeainonas fnggmveatl@ymav bAwised geanthinaiogefithaartideprleasands to
trdaOomyeélﬂﬁesresabd ap@ #icodeligeddroconvul si ve treat ment
rel ated cognltlve di sorders; and dyskinetic disorders
such as Par Hson S dlseasg ne rol epti c-induced
THSFUTRRIOHP < (e daventipyinRy be gisgg oIk Groaginglionygh the following
ageoiso dieatoropreverd hlnwearrchspeasemmynd@d steddlbers) iy entipsyetidtiosy and

iii)\wintidepréssah@l | owi ng  agents to treat or prevent
psychotic disorders: i) antipsychotics (such as

ol anzapi i speri.done, clozapine, ziprazidone and
T SeRaRDS ot 1hs ToiERler Fopy B3 ieaByi sianepitaton dep e olowing
agentsde treat drprevexbapliaty disbideho i) anxiofitics; ansiuiy Bntidepressants.
benztropi ne, biperiden, procyclidine and

Thgréc{@ﬁgﬂgg %lf qp{é )mveﬁgéﬁ Wm yn‘sm neﬁ ésu%r&n:aﬁlog with the following

398 anaHFFPf@ye rl'mt'pe anthQﬂ@‘H@leé%ﬁ?QUCq VIiCOtifex i G5RYRg: ci§ ; nicotine
repiaztment cthgrapyi Y& exampleeras subliiguek omheatinoldf naisbifea R ta-

cyélé%&xhﬁéﬂcﬁni&&hﬁ%fba%e%?éﬁdi iBuprdpRAPezi |, rivastigm ne
an

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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gal antam ne). 25 The conpounds of the invention may be

used in conbination with anti depressants to treat or
w@e@eenms2giepr essi on and nood di sorders. The cOPQDEPZIS5/008562

of the invention may be used in conbination with the

following 30 agents to treat or prevent bipolar

di sease: i) nood stabilisersg4 ii) antipsychotics; and

iii) antidepressants. The corrpounds of the invention

FEYorhSs %P%xéﬂ] féo'égérﬂ | et t@Aég rech;l)tlo W Bﬂlstsaﬂﬁ"né&mple
te%rﬂaam?tf and wﬁ@aw?@a?ﬁ %gowés o5 ﬁﬁ%ﬂﬂ'&é’aﬁfexf’ﬂ%

i nvention may be used in conbination with the
ThedCb@pbinis e0@BtiAvdriioh AVYBE Udeddhi ddenbMdtiba nawatheaflowing

a qiéjc(gl F(Rfe' Bﬁafer @Wch&gw )anﬁ”r% b &'%pi t@@ré\ﬁﬁ intoplmd mu
T 12 Rty B g usRoss, op G i )

erap

eX
reblBy PHENHAREIS €aBPa JeSAPIar APt Aok FYIMRIS RuREanomliie: 1)
opipiyl  egapdi emiaghdisthefoc orpaopids naftrexbee;i randntiiilorvasagilatory

artPyp6reshsives ErERbmplel 16fxiwingh the fol lowing agents to
i nprove al cohol w thdrawal and reduce al cohol craving:

i) NMVDA receptor, WO 2006/ 015828 PCT/ EP2005/ 008562 24
T%PQ@BH‘H%"(SSO B iByeiionemax Aepiershine compinaiigipith dbe feligwing
agepénite ttsedt cor prexemt eleepiegr dibandatse;i) dedzodiazepBesofod example
tehrREEFArRY Iéﬂﬁe@%@bﬁ{ Sedt@rolfNaBRY € tiblaheX @ QﬁonTlS%zodlazepme

h){ﬁggﬁc%ulﬁg 8){29{1;?]% ZS'H 0%}4‘5 Qég glﬁpga%/a&@p‘?%?rgegdgbo {n’g 'bar%ntura?es for
XA PRIRRATOH A bw@ga@éa'o peRtpkareitaly serpbarbjta gsidrhgnakarbital; iv)
antideppssantsigohi athéropedativekgppatics e toepexamplat aigoral stydfale and

cHiorAHERi&-dpIpr enor phine; ii) opioid receptor
ant agoni sts for exanple naltrexone; and i | [ )

vasodi |l atory antihypertensives for exanp
Theoeenpelings. of1 theTiRkertigRpvands vied tmecqwnbleﬁmqrbwﬂhdpe Hellowing

agentsd to rtrezd ndrionadia:on swpelite Bémblhtsoférngxargentypréteptidine; i)
ar{tlﬁgﬁres%nté) rlfﬁ)vé‘rﬂlb?ﬁhgﬁ& ;% M %F\g rerjnénﬁtral ﬁ%ents for example

pyé@?’ﬁ%%?%‘irp%ggseémn%ole:':(\am i) non beggcr)ndl azepi nzze bam

hypnotics for exanple zol pi dem zopiclone, zaleplon
TrmﬂdompdnrMSOde theel inyerftion &y bat @sedf r corﬁmﬁzﬁminewﬂh the following

PR ISP oL re‘tfﬁt%f’%ﬁ@b&%sts

D ITES SRS ndinsslmRn v SN atRRibT, Sagbrists for
exampdﬂf#éamld&zw) reoodrétebitigargoiie; efd vihprémersital egentay be
used in conbination with the following agents to

THe' 8&{1?%%@2 'fﬂé ih}irﬁngﬁ%%e dlﬁée'au’na&;rﬁblﬁ& onegﬁmhg following

acehlsi (Bdipehe Rrewsnt sy Thentpsyenalivs:y ankdepresspNisgiharydolytics;

andoiv) estieiEnds fry exatopie neethyighenidgte s tehetesning ermulations  and
pepikpeunds of the invention may be used in combination
with the following agents to treat or prevent

bulima: i) antidepressants; ii) opioid recepto
TheneymeeHngeof the invention may be used in combination with the following

agents to treat or prevent Attention Deficit Hyperactivity Disorder: i) stimulants for
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).

The compounds of the invention may be used in combination with the following
agents to treat personality disorders: i) antipsychotics; ii) antidepressants; iii) mood
stabilisers; and iv) anxiolytics.
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25 1ii) antienetics for exanple ondansetron; iv)
testosterone receptor antagonists for exanple

w0 babarisele; v) nood stabilisers; vi) zinc; andP@I/EP2005/008562

premenstral agents. The conpounds of the invention may
be used in conbination with the followng agents to
treat or prevent autism i)2&ntipsychotics; ii)

anti depressants; iii) anxiolytics; 30 and iv)

sti nmul ants for exanpl e met hyl pheni date, anphetam ne

f or mul atl s The ou of the .
i BB B myBEIR aE essest T ROWP Rt it e fotowing
agesits ©iresg or agaantgnale sexush dygkngiioayie phosrhodigsiemse V inhibitors,
foPedxafriple Mypiehafit avd tsydéh#lmldedopan)lnétagﬁmiswa@pénﬂlﬁe temsport

mﬁ%ﬁ‘&@l %r”%&QMb@h%b%?&m@% tfi‘l'&];dgﬁl ohOrif azﬁHao%réHB@eptor

I,LNE

S0 o DG teld, BB eBinR: (71 WPLoplenif Bgonists for example
alpostaditey) irsjosterang lagoistadsushoas trstostergoei ¥ se(atenin teasport

inkibiters dfon eéxan&m@ | SEPPLORIBS E?élfpt?akeﬁm&iﬁtbm lv) a&v@drenaline transport
infiBRAS Fn"b tllﬂle L8h %H dﬁg 2H P‘A %ﬁo)g@!safgr 3 Abe qli/b%g(seenne.

donezepi conpou e I nvention

used in conbl nat| on with the following agents to
The ecrop@uads eh#ie inyendioponalebe used inaeamiisationoritrcthie same agents
speafied efr eaeadikgal dysfunclidiof trédt dRipké\eat fomaddekial dysfunction,

amﬁlaghyéﬁgﬁ%esme%oa% élé 8487l LR 005/ 008562 25" The

oun ron may be ®Used in conbination
vvlththefollovvlng agents to treat or prevent nale
Andipgycdioticlydstigm dndlugte; Typicalhdstidspchiatiss gfaisexavhple rohkirpromazine,

thfoﬂﬂaz@r’(eﬂnphfésbﬁd&ﬁféafl huﬁ%ﬂaﬁhéde%frfbﬂenaklhé dapaEAIsHBerazine,

trlﬁ\%g)'a?as)rﬁa{ g@ﬂgﬂlgﬂgu g H&ﬂt réohn?lc;'l{)Jl ar 3W§W8$e ngfﬁtyplcal

Arg w@@%t gox o@xeé&%pw@zawaﬁt&amﬁawe i yigperidone, quetnapme
aripirezdla gifasidoneg gonis uiirslef zipreeidangpbed tahgiantst adi | ; v)
t est ost erone agoni sts such as testosterone; vi)

AREESESOLT, A AESRade SGUR) Bidele imERTR G5 BS' SBlichram
eSPFﬁi@Mﬁ%rngomtrneemeéne engix eefitralinedh @lugl isgrofanimgxadrenaline
reagjake Bhibjtofsolsueix asrpérdafbkindahsedetine and hﬂlnab:ﬁrmnmu@r@aanne

re@étal’ié‘emhim(&%t '(beh”aal‘éeg@b&(%ﬁﬁe) triE%r@' %ﬂ (% eé@aﬁg t(?@ch as
arS PR~ ipr RS  bhgRat . TS Supe: e e re i iomine)
MeRGMInG @deﬁseémh*bj@éﬁw (sughrass isosarbpxagides Snecietientide, 1ghenelzine
andntrapaoyphrariing); dand) Sothere | (@deh Tagibuplophsh, | IARVWEEH, | @ftazapine,
ne?efz%or‘?e?(mr&o‘a%@r promazi ne, thioridazine,

Y

nmesori dazi henazi ne, perphenazi ne,
prochl orperazine, trifluoperazine, thiothixine,
Maong sisbiliserodrugsoinciude nighiamd sodivapivatdroateivelpatiy mcwdhvalproex

cafyim2epin B abmeFigife) GaltapRih, Qoit-P7A bAE tiagdAtz api ne,
rlsperldone quetlaplne aripirazol e, ziprasidone,

AH? @g a2| done and tal netant). 20
Anxjopyt E‘F P %?&B'”P%P%%S derBPBA ?\“dr le(RzeaR®-
inhibitors (such as cital opram escital opram

Exbhpxet i ne, paroxetine and sertraline); dual

Th3FHRAE BRREAHHIS BRambEY LR Bl BRI t OF o (Such as

venla axine, i né
Nor adrenal i ne reuptake inhibitors (such as
Starthg roatariats) wererab&idd froracbidepeigissippliess bsdiosedwithout further

purification unless otherwise stated. Flash chromatography was carried out using
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
carried out using SCX (strong cation exchanger) cartridges, consisting of bonded-
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25 am triptyline, clom pramne, impram ne,
maprotiline, nortriptyline and trim pram ne),;

woreweAanisee oxi dase i nhibitors (such as i socar bPXHEPZE;/008562
nocl obenmi de, phenel zine and tranyl cyprom ne); and
ot hers (such as bupropion, manserin, mrtazapine,
nef azodone and trazodone). Z0 Mdod stabiliser drugs
include lithium sodium val proate/valproic

ph%g%%'llgé\(l@r!hp&ﬁ’i%ﬁrc a&@f&ﬁgg@ﬂ :rcg}?)s Ii\/%g@td'irbalbﬂ%reparatlve HPLC
quneapru% OHEHQB%Ilaagﬁ?rﬂes E%QI 'lnazol 2088 hg (iR, reversed

am a
pHase A¥atpesnAtiangs cebamfpae?e@eﬁ’q@ﬂqnﬁwhass RNds2 gradigst frameyater +

0.y, fohsicRerNp ssetslasity et etntivact as tHengluemit he a&luent was
mx\ﬁ oﬁeoo b&ya' nslﬂat(efso @9%055!182%%@& §|*r' |érﬁr &) El\)ﬂgrona%Q ZQ mass

uri

ot her e o? %ﬂfled
SPEFaolen: bifailisy PABRDIO ARV ol GRS JPRated; Bre of s
isqlated paatérial. N¥BI apeetrawarshobtaned aERq8Ka gbthen figauprey. Hated using
elﬂ‘l@F HIBASeRs" HPR4GT &t drPORfoN PBRGRersT 260aMizinsadhirgr ardierun as

a aﬁgg %glzgf?r?gﬁ&B% anﬁ’ees'gtot@ Ebt&@g AI?NEW@S éEt'lra' dreabieRdhce
todawmewéae%ec&% Be Onflo & BbRANRIMAGOITBRPFTS GSRHED ih hertz
(HRG TAEPRAGRICOS5 6 Ibeligrhasinglet), ¢, Whroad sindlethi & (drubipt), t

(téd@}? tq' (gné\itetg ke %@&Jblé\/l@ﬁ 8oGHiste s He@onblepentalbid amPGmultiset).

arr ed out using a 19 nmx 100 nmor 30 nmm x 100 nmm
m reversed phase Waters Atlantis, col umm

L@/ (Listéd @hmfa%tegraﬁay & Mgea FireRomsiHm Prqog@!nf&,uSIng an
Aél@htﬂwd 100 ||'tPLn)S}8m ofth tar4.6 exm x0T, Srium, gewrybed abaael,waters

AfAEM collBR & %?engta‘ﬁ@%r& ﬂﬁé@étﬁlr@ddlaﬁt 3lu¥éh efotn 99% water +

5 Z,Efgg@?r@plgalrg é%ggtloﬂlérq% (ﬁ%%?%r?n gouﬁgg %7"/(1 ?cetonltlrlgz + 0.05%
formaig acideaven Beningtep piystq iigher mg@pea@cg@nwag gp|§ g}lxtXrlqma flow rate
of SRE @Al Amikewges 0bddasn & elter2ORetentidn tie if repgued ey rsitetes dwith

p#ﬁ%r?g% ﬁ'tént%ﬁ%_ﬁﬁ‘ PEESE%H’H@‘]’Q@V&H’[ p%@kpsfp@&?‘osco ic monitoring

wgwpggfprg?p Hsipghans glll\éHés ﬁ({%@?ﬂ? g ;J @(A‘z Od_et%t& Né{esed?xw
egpottive ligkirscattering defeeton (FLiSP)t Eelehivatqwrest fragrs Wemephizined

fob, el&ﬁro@brayﬁbésnﬁ@uahd Negatives tictdatioar ES+e p dE$-¢ daridn atmeospheric
{eg&) Bﬁ! ;ﬂ% 3%?%@%{\/@@1&%\%'(}3@‘3/ﬁp()sl nglet), bs,
triplet q
(quartet) dd (doubl et _of doubl et s) dtI (doubl et of
u tes): Nat@i3 g angesilfe

Ch graphy / I\/ass Spectrorretry) data were obtai ned
15yAghl;gnt TM 1100 HPLC systemwith a 4.6 mm x
P tam Fever sed phase Waters Atlanti sTM col um

the stationary phase. A gradient elution from97%
leﬁﬁ‘r‘ilﬁémd“an ﬂy@'@&ﬁlér%é'f‘(i’ﬂ@?gl &0/ m&?& aSighRAlticH SompanPisd) was

SLLS\%%P%% ﬁ]#ﬂgkﬂlo?%@tﬁgﬁ GBPH% afd Eo?e@ With sfn‘?fn u‘ﬁd@lﬁérgon to 0

US a n n
OGi %@ theesugpension mslreéi@@d ia d'fZ%P'%‘O ﬁi L}Lg%d o, about

14rhie abbuteddt mmidd tfelluviedrbyt therdrapsviseepasitiancofasopopulgugeny! chioride
(6(.8\1# '%o%?ml%ﬂf ‘Fﬁé‘tcéglﬁ‘lg't BAtR Vedst denidved %d/ thELrbur® istifré at room
rel evan ro
T8 Top SRR A0 RSP Mg o e
5 ml)eah@prganloda@mmpa@%érla@ PYRE SPfi'g'm sWphiite apdl Ryprorated
inceicas (ie runt&lSBlicedTpreasure)oto giver ai geltowt oib(ld B gleiTbe crude product
WQQ ﬁhﬂﬁfjb ch?r’on%lt@gfrEE;B B %YS({ag‘_)?%bFSL’J'té"ng?%% Qlféh?l@élV&Jlumn eluting
rerwe of2bfe fts&iE@P%;ateaﬁu RSP\ AREERT S U fipEofogung as a
colourless solid (6.88 g, 96 %
"H-NMR (400MHz, CDCls) 3 1.39 (6H, d, J = 7 Hz), 2.91 (2H, m), 3.18 (1H, m), 3.31
(2H, m), 4.31 (2H, m), 7.21 (4H, m).
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25 Internediate 1: N-(2 3-dihydro-1

H i nden- 2-yl ) - 2- propanesul f onam de NHSQ2i Pr
wQ20haomsesrdan hydrochl oride (5.16 g, 30 nmol, PCT/EP2005/008562
Si gma- Al drich Conpany Ltd) was suspended in dry
di chl oronet hane (100 m ), and cooled with stirring
under argon to O 30 C. To arhe suspensi on was added
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (3 eq., about 14ni,
about 90 mmol) followed by t he dropmnse addltlon of
I sopr.opyl sul fonyl 6

efnediale 2, Nr(5-igde-2,3-diayaro-1 H propanesifonanyde .

I"erature for 1 h. The reaction m xture was

In

NNBOyel ochloric acid (2 x 50 nl). The
e~lAyer was separated, dried over sodium

I’'sul phat e and evaporated 35 in vacuo (ie under reduced
InfRFAsSiEes) (1.75 gi ¥ 82aniyel) waw disdolvedilin Ylagjal atétc asidiged ml) and

th?rli ﬂ?é‘t{é& _[\Aﬁdf’@fbggﬁﬁd’ét @gul*ﬂ}ﬁc%@m Y fRBYe® By Qva'?&g(z 8 ml) with

o 0oy
Stigingy | This; BVAYE iR féen F Gedler it BPted GRS B e
mmwmm@dms (@. 430&31 o300 @gs3§6|mr@ok),@r@@hg whode gyx wegsfigd at
d 4800Hz-4 GDGINR) rdacllorB thixtbtd, wes allowed tbizool and thér? dartitioned

be@?_?ng ﬁs}’@" %\%{t‘atﬁg%r)doiggzgq l%%]ll Sl a% )Tbe‘i’aﬁéulf{tg H?I'hé")orga?ncz ﬂayer

was seneraied and dpied Rve ESQAHHR sg FVaP tiraged in vacuo to give the
t|tllel-oond>enn<2a§/ia)yem3\qoold)(i’a9fiaghl fonam de 1J__NHSQ2i Pr
mhsd epsRAInRt(Es: @%uﬁ’@ B4 (VA3 3’%% M:Qsalure@miesesba n'H-NMR

Bl PREED "Bl b Sedt) QF JDB SEaRy ks an

m}, .88 (HH) mki 887 (B1ids # TRy P2 en treated
with periodic acid (O 23 eq. , O 38 g, 1.67 mol) then

|n’ce%b&‘i§te( 0343/\/ g

The reaction
cool and then partitioned
¢ and 10% aqueous sodi um
aabc | ayer 10 was separated and
eSO e and evaporated in vacuo to
etlfre title conpdlnd as a yellow oil (2.95 g).
ectrum (ES"): Found 364 (IVH'). Cl2HLI61NO2S
ires 365; 1HNVR (400MHz, CDCI3) 6 1.39 (6H, m,
2.90 (2H, m 318(1H m, 3.28 (2H, m, 4.28 (1 H,
A “’r}nxttﬁe 6& 1 Idis (& &Bsﬁﬁmd)‘)ferd)cede)ﬁal&diﬂitﬂ(lI) Thtstidé 1cdrplex

) g q'ﬂe % bBé@g”ﬁ‘f*ﬁﬁﬁ (t dbeBite (2640,
2 arfwm@nzaw HARERE ot Lol b béf: AnelYisylioxide

(60ml) was degassed with argon for 5mins. A solution of Intermediate 2 (3.0g,
8.22mmol) in dimethylsulfoxide (20ml) was added and the resulting mixture stirred at
80°C under argon for 3h. The reaction mixture was allowed to cool and diluted with
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 oil (3.25g) which was purified by chromatography on a 50g Isolute™ Flash
silica-gel column, eluting from 0-50% ethyl acetate in petroleum ether to give the title
compound as a brown oil (2.60g, 87%).

Mass spectrum (API-): Found 364 (MH-), C41gH2gBNO4S requires 365; TH-NMR
(250MHz, CDClg): 8 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-pyridinyl trifluoromethanesulfonate
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A m xture of

(1, 1' - bi s(di phenyl phosphi no) ferrocene) pal | adi un{I1)
w@kioenizses conpl ex 20 with di chl or omet hane ( 3nRCBAEP2005/008562

200ny, 0.27mmol ), potassium acetate (2.64q,

26. 9ol ), and bi s(pi nacol at o) di boron (1.1 eq., 2.3g,

9.1 mmol ) in dinethyl sul foxikde (60m) was degassed

with argon for 5mins. A solution of Internediate 2

3.0 8p22pwol ) in dinethylsul foxide (20m) was

adge dt resulting mxture stirred at 800C under
ar on.for oé/h. he reaction m xture was all owed to cool
an

uted it h 25 ethyl acetate. This solution was
washed with water (3 x). The organic |ayer was
Ins aplaozitasyed derst botjemed dlabki nunger fritrageanatnosppere aBeydroxy-5-

mﬂwynmadqﬁed Mg,e5358r o) §ay susper@datiin0id nl f289) methylene
M’Ql‘l %v&g F&de@é??%l“‘é%&h%n"%ﬁ] feéqgand tf}? gﬁwltmg
S%lv‘mn &'A i%lftPBWé e eRRfangs (b1§é“t 87tmple 1.5 eq) in
1@ anipoiu Ay a@tfaflqﬁlewmormel weg .ty ad8Fd)droBasdvbbise splation dumed
plrpR. After fhewnd o3 @k bddttion th@lﬁk@?@%@é&ﬁ&ﬂk&é@ ﬁ@ﬁemperature

at15|' §) o) ? rcs tem gr’ r '? é vaent’ was
reﬁno;ggg@péf?ﬁ%:’fgéﬁgzi%uqé c}:%)rg:émq;@ ﬁgﬁkgmgg ina I;Pmarl?i;uantlty of
DCiM anchiediied en 4:255 Bilich ghrirkigey(iST)i Tilyd column was washed with pure
cyicldnekary Qﬁ@ﬂﬂaagﬁ uétfévn@é@d WidnZ8 @6 R&Acoa 9/1 mixture. The

pnP ga-ét%va% gé 9@08 %’8 ffel%‘u?é S % i% Rne gcﬁaﬁg Ww¢ ggbﬁng% and a less

P%{?rﬁ?@p(ﬁéﬁ*@e liguiy 3¢ 3,099, sdditiopal st sriAtsén TEE@ENEslight aliphatic
impuntigs indise $HSYMERY ddtal HZLBOmmbl 67 Hlyigiaret hyl ene

MESE BpleB®um TIESL Yl mTquNMR
Bafte o P BRI  Anh

eq) in 10 m of dry nethyl ene chl ori de was then added

Intbropuiate: (B)6-isroinotd-aminoindas deanmhopdondtktsar) t he end
he_addi tion the m xture was stirred keeping the

I h and then allowed to warm
@o ﬂ\g'f'ﬂﬁg.ogghe sol vent was renoved under
BiVacun e crude oil obtained was taken up in a small
uaptit 0 DCM and | oaded on 25 [
RS |dphedind e Frebaces QRHOwATHRBetat Ip ikt described in
Pr@?'&@doﬁ%&/aﬁdv apinth. eatak 38013430 Noe bt bl 46l 14 2aje by resolution of
theycfﬁe@hebaee/fén@Etof Odceixt lﬁrtﬁomEEIEGammbmddﬁt uemy  (1R)-(-)-10-
HRk t Vé@ldf ragti oS %)uﬁ Brdths F!a%ﬁcg%%;gz"(‘fh?( )-10-

q %]ﬁ ess pure one (orange
az%[g‘iof R SAEI | spots in TLC and sl i ght al i phatic
impurities in the 1 HNWR). Total -2.6 mol, 57 %

The el ghsollte MagsnfRRestidhum GES) S)Mdo%amﬁ%mﬁbn (1R)-(-)-10-

R fﬁ s%ﬂ%gsxﬁedl ng\h@s ﬁ% VR o%rﬁ the

er@ptlom %pwgé of 1(8)- -2:2riPgiRgaD { MR (b1 Gegmphorsulfonate salt
wescehnepkast ByuHPbG a:smgélae fo)lowa*lZ:o@diyler%A Br

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

Analysis time 17 min

Enantiomer 1 was recovered as 0.84% a/a from the racemate. Rt. = 11.9 min.
Enantiomer 2 was recovered as 99.16% a/a from the racemate. Rt. = 12.8 min.
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20 The title conmpound was prepared using a simlar

nmet hod to that described in Prashad et al, Adv.
w@ymwbi158Gat al . 2001, 343, No. 5, pp 461-472: iBCDEP2005/008562

resolution of the free base formof racemc

5- br ono- 2- am noi ndan using (1 R)-(-)-10-

canphor sul phonic acid to obpain

(S)-5-brono-2-am noindan (1 R)-(-)-10-

canmphorsul fonate salt. 25 The absol ute configuration

r27 V1 2 p;opanesulfonamme
enantlonerlc purity

of OWON2- ani noi ndan

(IR ?Psul fonate salt was checked by HPLC
Blsi ng the fol b ng conditions: 30 Colum: chiral pak
AD-H 5 um 250 x Z#76 nm Mobi |l e phase: A n-Hexane; B:

Et hanol + 0. 1% isopropyl amne Gadient: isocratic 8%

InBorE{alofH &ﬁ%lﬁ thg 1% 'Ha/sén an&/ nygrn‘lre?{é%ag E\go 4§‘%éeng] aY%aeéstreated

I oner

Wi glﬂéol-gf 3 F?‘HH‘?’{ WeW?tﬁb éﬁéﬁaéf 1eg to reach phi=Ohin isopropyl acetate
aEmiVﬁnt ohher frée base foen ®f drtethauiat® 8. vididcavartéd @ NL[(BS)-5-bromo-

IABAAPS-GH-imlen-2= nesulldRarfes/ @15§2§|mllar process to the
prEﬁ/ E@fog?/ %)ér %eg ggp‘gl ngg 85"3 O<|1’|.enzag|cyclo[5 4.0Jundec-7-ene and

'SWrPM%HfOQy'\thof'err opanesul fonamide H..." N Br Oln
order to obtain the free base formof Internedi ate 5,

InfeithEaiERAI At R1-[P> NS (4146 BlEFbmEhYI 1 8 2N 6rbM SRl i LAhydro-
1A %tzerll_%ﬁt IeasJf nag !to reach pFELO) TN I SoOpropy
—ac free base form of
Interrredl S cp,nverted to N-[(2S)-5-brono-
2, 3-di hy cden- | ]-2-propanesul fonam de by a
si ma 0 th //éreparatlon of Internediate 1,

' |azab|cyclo[5 0] undec- 7- ene and

yl sul f onyl chl o)“d@ 10 Internediate 7:
2S)-5-(4,4,5 5-tetfanethyl-1 3
i oxaborol an-2-vi)-2 3-di hydro- 1
Intekrhéulgm- 8-Wad 'c&@rfé@i%\?ﬁ#%r&%@t%gé d2‘5‘usm & Sifiar method to_the
pré&tf I8 Bt eutetE s M SlehBrun 2 o iR dious RREIATe was
nogu$edom | nt er nedi ate 2, except that dichl or omet hane was

not used. Internediate 8: (R)-5-brono-2-am noi ndan |
Int®ediate 8: (R)-5-bromo-2-aminoindan

Br

The title compound was prepared using a similar method to that described in
Prashad et al, Adv. Synth. Catal. 2001, 343, No. 5, pp 461-472: ie by resolution of
the free base form of racemic 5-bromo-2-aminoindan using (1S)-(+)-10-
camphorsulphonic acid to obtain (R)-5-bromo-2-aminoindan  (1S)-(+)-10-
camphorsulfonate salt. The enantiomeric purity of (R)-5-bromo-2-aminoindan (1S)-
(+)-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: isocratic 8% B

Flow rate: 0.8 ml/min

UV wavelength range: 200-400 nm
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Br 20 The title conpound was prepared using a simlar
nmet hod to that described in Prashad et al, Adv.

w@ymwbi158Gat al . 2001, 343, No. 5, pp 461-472: iBCDEP2005/008562

resolution of the free base formof racemc
5- br ono- 2- am noi ndan using (1 S)-(+)-10-
canphor sul phonic acid to obtain
(R) - 5- brono- 2- ami noi ndan (1 S)-(+)-10- _
263 ,gqrh%ulzb gte salt. The enantioneric purity of

')%) rorm am noi ndan (1 S) 25

+) 10- canphor sul fonate salt was checked by HPLC usi ng
Engetiqnegr] bwiasgrecoyried iasn®8.6%GCakauiom tbairacsmate. AREH 31.9 min.
Enamticdsd) 2wds ecovardl bs h eiophasism the BN &t B12Bthignol
+ 0.1 %ipa Gadient: isocratic 8% B 30 Flow rate:
0.8 nl/ N wavel enth ran(re“:j 280 400 nm \/\Df

1 was recovered as 98. 6%a/a fromthe
¢ —RNHsb.Br M n.  Enantioner 2 was recovered
4% fromtﬁeracermte Rt. =12.9 min. 5

Bfnterrredl ate 9: N-(5-brono-2, 3-di hvdro-1

The | tﬂléel&oﬂTprhd vdy QranRsdl e asioftno-MEBRGKbiRGare \nydfbromide
(%Q%watd' &! ag WE@ME deoxap ﬁeﬁ‘? %eﬂo‘;ée%'ﬁ‘(agr {72\ Y gsimjar process

r ono- dane dr'obrom
toARG Pregarat figh Geitgmed ﬁ%i; 343, No. 5, pp 461-472) by a
Messrisbeatrupn dE83:sFourd 86 (Mle)pcezlatdfmmzs rdquires 18 dj H4-IMR

(4boMMeS s DM, 6t1r3meﬁ-|5§1) 2. EQWI% B61d M’ }nabeﬁ/gg (2'?:68 4.30(2H,

rh NI\/R 4
mf%gg {%ﬁ% 58@% il "Hi””? ( 3. 28 (2H
,430(2H ,708(1HdJ 8Hz),7.31(1H,
m, 7.35 (1 H, n). 15 Exanple 1:
EXdrhpte ( 2- T | ugr o- 3- pviy- g @Mlubre23-ByStii 5 8- Cﬁhvdre-ij-l-lnden-Z_vﬂ-z-
Elééggﬁﬁ]o% ?{I!I -2- propanesulfonani de H N
of Internediate 2 (65ngy, O. 18mm|) and

cesium carbonate (1.5 eq, 88nmg, 0.27mol) in a 3:1

Ei di oxan: water (4nml) was degassed with

Hs. Then the m xture was added to
di n\gl;)fboronl c acid (1.1 eq,

0 >‘

N F

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 (4ml) was degassed with argon for 5
minutes. Then the mixture was added to (2-fluoro-3-pyridinyl)boronic acid (1.1 eq,
28mg, 0.20mmol, Asymchem International Inc.). Palladium acetate (2mg, 0.01mmol
- 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 mixture 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
title compound (22mg, 37%).

Mass spectrum (API+): Found 335 (MH+), C17H19FN20O5S requires 334; TH-NMR

(400MHz, CDCl3): & 1.41 (6H, d, J=THz), 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).

Example 2: N-[5-(6-fluoro-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-
propanesulfonamide
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28ng, 0.20mmol, Asynthem International Inc.).
Pal | adi um acetate (2ng, 0.0lmmol 25 - alternatively,

wa@odosai1ssepport ed pal | adi um may be used), and PCT/EP2005/008562

tri phenyl phosphine (9ng, 0.03mvl) were then added
and the whole m xture stirred at reflux for 16h. The
reaction m xture was all owed1to cool and partitioned
bet ween et hyl acetate (10m) and water (10m ). The
organi c | ayer was separated, dried and evapor at ed.

The resulting product was purified using mass directed
preparative HPLC to give the 30 title conpound (22ny,

379 . Mas m (API +): Found 335 (MH+), C1l7H1
9FN2028 re %t : NVR (400MHz, CDCI3): 6 1.41
) 98(‘@1’» m, 3.21 (11-1, m), 3.38

4.35 (2H, @F\7.38 (3H, m, 7.66 (1 H m,
H m, 8.19 (1 m. 35 Exanple 2:
H\I—f5 6-fl uoro-3-pvridi nvI) 2 3-di hvdro-1
Hinden-2-yl|l 2 propanesul fonam de WO 2006/ 015828
CT/EP2005/008562 31. H\' S N O / F N5 The title
NS GRAPY Wrepsra@ddy asiaiiag pracessrie dhss Breperatine of Example
1 p s‘@ptmgafrom nintermEstiatep R ewithl (6-Buao3HpgidingHisarbhit edoit; @bt that,

indtadldtdn sﬂr@in? kteOMfktte BY EbreRYONPRINAR S 18H, the BEERIN mixture was
sl PORMERE ElerdATEb e 28 ales'c s ot rred 1

NES%SE?@M%AF%CIEW%%&M@X &1700 RN RuSeaquives 834; 1TH-NMR
(%pMHzr CRQIHPI &) 41Kednd, BIbizf, 469 CHChYHESHNZAR &), 3.38 (2H, m),

R et 2 SN

40(2H m, 7.00 (1 H m, 7.32 (3H m, 7.93 (1 H,
T?ﬁ litlg_compoungywag) alsq rpéenarecu @tafmwﬁ’gmdlmﬂmedlmg by a similar

pmt:es;ﬂo&bb ﬁﬁe@afa’nbg of Emﬁléﬂ ehdIRgl (A Rr&3-fYidmySbdFbhigkcid.

f
M@“’ u8 Eﬁg Eo%n*ﬁc CHIATMG 00 WAL a34: HNWR
P?r %é e 2o Eth o), B8hi(] demB 438 (2H, m)
4 ﬁ(NN/Rn) (44450 (Hz m)ClD@QI{)IH 8d,1] 48 & @Hilz)d7.3d £IMHzth), 729BEH, m),
8.62KiH,m). 3.21 (11-1, m, 3.38 (2H m, 4.35 (1 H m,
4.45 (1 H m, 7.00 (1 H, dd J 8 & 2 Hz), 7.34 (3H,
20 The racemc

i Wﬁsmcm@g%%ﬁwat@é & gwe tﬂP%tW%n%Hlaﬁtelf%h)éﬂ'ﬁ’L@yUSIng
thelfaliowing eagditivhs f ol | owi ng condi tions: Col um:
Célbmnal pak A%Maﬁna‘k'ﬂS B urs, 50« B mmMobi | e phase: A

M%E@g@g? d\gtlﬂ%%l Qé‘tﬂaﬁqt i socratic 30% B 25

Grad |en isocratic 30% B
Flow rate: 0.8 ml/min
UV WL range: 200-400 nm
Analysis time 20 min

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

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

Example 2a: N-[(28)-5-(6-fluoro-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-
propanesulfonamide

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
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W W range: 200-400 nm Analysis time 20 mn

Enantionmer 1 was recovered as 51.4 %al/a fromthe
woamemsses Rt. = 16.2 min. 30 Enantiomer 2 waBCT/EP2005/008562

recovered as 48.6% a/a fromthe racemate. Rt. = 17.7

m n. The enantioners of Exanple 2 can be prepared

usi ng enantionerically pure32i nternedi ates. 35 Exanple

2a: N-1(2S)-5-(6-fluoro-3-pyridinyl)-2 3-dihvdro-1

';Feggéﬁgﬂmgdﬁfrleb‘t %On%ggiéT ‘?@M})/(foP?@h e 6}5‘%&5 I()H‘?quﬂgeewgs YPed in
si mi Iaa?" \Ir\%‘?’%v@eé%achj e 1 %Q & EPé %Cpéﬂé?tﬁ?l Bh d@SQ%REm@"ad'Ufn
1, eReepte @%F‘Phﬁwf@ééhlﬁﬁ rAlyPen brynddepadgirphesdphosphine)-
PCT/ RRR05Y 028562d; B1bitdie N(X$)6-E6-Bbore-Greitiny2ed-dihydro-1H-
ref | ingehQlyls prpahQ&lfBﬁéﬁFd'eonrr{B éH‘uSm\é'ﬁé ﬁﬁtgrcg%ie WY(25)-5-
PR TR ArTE A AR LA (LM

pol yﬁb’ﬁa'fﬁéuWéSt@IGP@d Syt HPpReusing Hbe pteinmee Jcongitibhsadisufor the
was segtatidnoofahé eacemic compound above Enantiomer 1 was recovered as

NI ( 3%}3" /(aGf‘rcfrh Wy %c@nﬁ}/é I g %qnﬁ Ehind ry_!/vgs recovered
[ nden 5 opanesu fonam e _enanti omerjc
purl /hea/%_f §3e gacemate = 17.7 min. Enantlomer 2 was

(6-f pmitrmee -tpyhe M[(%S))S—@ -fBioti- Byxyndmw) -2,3-dihydro-1H-inden-2-ylJ-2-

H i ngepadesuifbna@nige ®f 20y Whfisearigr obt ai ned was
checked by HPLC using thel&gsarr?gc%ﬁ] itions as for the

sepa at| on of 'c co ound above_ Enant| oner 1
was Fes | g ipyire-1Heipden-2-yl]-2-

16. 3pbancsaiianariderr 2 was recovered 10 as 97, 92% al a
fr onThdGtld eSBPRING. wdd preparkd -uéing dsimRBARNOLETEBOr ExMRSIe 2a, by

conffér% g Bﬁern}eg_l (?p)?rl"c}l rﬁie)r éospaep%;%répel corresponding
H i nEFQ ang if?nazm ®r oP¥h 8aRItiontesiRi Rsith pf He AL(2R)-5-(6-fluoro-3-
cr%/?gygidybg}mmydro%mbeﬁ@bw l;j)stopanesulfonamlde obtained was
N- k&d LBQsthgthB Y%A 'd’(‘)Yn iods as for

3 d'EXé?ﬁorﬂ O &C tﬁ 5|§ %nfeos azz S aratgn o_f_ﬁacemlc
titl 508 ? %aﬂgy e tam! ?ﬁ:e@%an iomer
for E)M?pr%;OZ@e b@s 9l9r % A ifiagn h@éﬁ@ﬁ!ﬂ@tate% Fn16.62 min.
or defEnanbiopiee Gawas telcovered raes(mﬁ%la@from the racemate. Rt. = 18.29
propamesul fonam de. The enantioneric purity of the
N-[(2R)-5-(6-fluoro-3- pyridinyl)-2,3-di hydro-1

H i nden- 2-yl ] - 2- pr opanesul f onam de obt ai ned was 20
Thentdreing rspmipuads: of igmulse(Ad daee debldi bi bescamspdunds ofigeneral

fozg;ar(l&%m}?mre Rﬂals &propyl, £§xanﬂ2§arﬂj angeve g mg@pbn@ Ras o, were
prépsedNBY YRébtho é 'Er“m@@s ?éﬂ dd?'é‘ {rﬁtno '?Jffm xéﬁ%«%ﬂ % om
'“{%('E’Hgg{egé IRERRE 5 %?PP@@B%%@O% agido£be RPEoniG 8y ﬂ@ all
comyperaathe avaiable- frogy 2oe er more Bf Thee folvwingrisngplieospasymithem

Inefndtionaluha, Krbhtidrssfentiadlire. dnd Signf: AISRERIOsHESNO td.
gener al forml a (1) where RL is isopropyl, nis 1, R2

and R3_are hydrogen and p is 0, were prepared by
nmet @ arHto the preparation of Exanple 1,
sta N
\ O
Het /S:

e

(A)

Eg | Het Physical data [

3 | 5-pyrimidinyl | mass spectrum (API+): Found 317 (MH+), C15H1gN308 |
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Internmediate 2 together with the appropriate boronic

acid. The boronic acids are all
wa@shske from one or
| nt er nati onal
and Sigma Aldrich Conpany Ltd. H N Het O S
Table 1 35 Eg Het
spectrum (APl +):

Asynthem

30 comercially

nore of the foll ow ng SRPPEPENT008562
Inc., Frontier Scientific Inc.

g s (A

Physi cal 3data 3 5- rimdin | mass
Found 317 (MH#), CHN O S W

EGIPALD1S828 Fh)sicaliias 009

008562 33 E Het Tysn cal data

Il'\\ L O]

4.
1Ha

J=[THz)

ITGS?J.O
3.02
7 (1 H m|
m 4 3-thi

oS 16 fjHﬂM(al@ppMH)z CBCigy RN 611,)d J=THz),
3.02 62H, DN, 3127 (87, BH, 388 (2, mwmy(m& m), 4.69
Nl mYBES7 EPEFH) 8187 (AR m), 9. 19

4(M

-Q}i(—;:n o 'ﬁ%%%z é&%ﬁ gz%Hlﬁ T6H49NO2S,
34 (2H, ), f@qla'zeS(iPQA Hr)IM GDClgy 1??9@3406)4293
5 3-pyri dyRHmass34pgdHr my 8881 (2H; nBodisa (3H:17n()]\/l¢l"4)1 1H,

7H2ON202S rrﬁﬁl;tlggngSH;@; 1 H NWR (400MHz, CDQ 3

3vQ

o
W TWH
w2

:g};& 243*41 ¢ rﬂa§4é?ictr'g|m !Dﬁg g’hh 131?(&}5##'303@4 oN2028
, 7. 41 (|3rRUires, 318; éhi NMRHHOCWHZ FBCI3):11.44 (GHnd J=7Hz),
;5 %/H H, mc1 H0C {2Hi reN)\d.2 RS, BRELIT W, (rAPI4344 érgwﬁyi 5.04
1 L SIS A 2y S M o

03) 1
327 /')u H ncLJl RA (1|—| m 70&

2 3

o |
|:\q

H-thigny! 7. 24 r(lassHspar)trurrV (@B1:2Round , 318, 48HORH: 16HAGNO S,
anple 7: N‘fr5qt§n‘és"@0h9/i|-i'ha\ﬂk)(4@)ﬂd‘lﬂi|dD@lg? 1d381wilrfa 3=7Hz),
i nden- 2-yl I|-24 §‘4 HH mﬁ4 54

2 P%S
ture of 1 iaHEAPARE

A AR 1 apﬁéw,lneg?éogsﬁgm>o7z§m F)ahd3 @H,
cesium car boHem)eil 5eq, 108ng, 0.33mmol) in a 3:1

3.1@

m Xt ure
Example 7: N-[5-(4-methyl-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl}-2-

propanesulfonamide

X
@)

= >

N

A mixture of Intermediate 3 (80mg, 0.22mmol), 3-bromo-4-methyipyridine (1 eq,
38mg, 0.22mmol) 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 triphenylphosphine (12mg, 0.04mmol) were then
added and the whole mixture stirred at 160°C for 20mins in a microwave reactor.
The reaction mixture was allowed to cool and partitioned between ethyl acetate and
water. The organic layer was separated and evaporated under reduced pressure.
The resulting product was purified on a 5g Isolute™ Flash silica-gel column, eluting
from 0-40% ethyl acetate in petroleum ether to give the title compound as a yellow oil
(38mg, 52%).

Mass spectrum (API+): Found 331 (MH+), C1gH2oN205S requires 330; TH-NMR
(400MHz, CDCI3): & 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).



of 1,4-dioxan:water (4 m) was degassed with argon for
5 mnutes. Palladiumacetate (2ng, 0.01 mmol),

w0 odobovise8 by tri phenyl phosphine (12ng, 0. 04mMmuoP)T/RR2065/008562
then added and the whole m xture stirred at 1600C for
20mns in a mcrowave reactor. 10 The reaction m xture
was allowed to cool and par8i#ti oned between et hyl
acetate and water. The organic |ayer was separated

T%%I%WE@%S&MQ%%FW? (s@éelsa%ﬁgg |eﬂ&8m58§rlrﬂst6fr§éneral

bR whke B rerramlich o™ B BT e D Argi D vere

Piepaisst byl BxHioss heimilan teithe piseakation eofc xpmaied 7asstarting from

Ir}ah'iediaé% 3 éﬁﬁﬂe@gﬁ%ﬁ?ﬁa a%%rg;rmas syr&jglt,ar%wﬂnﬁl&ﬁyﬁ)umldazolyl or

pyrRiaoR id h h n?é%’iblr or more of
e Lt

th%%@lg’“("ﬂ—? Cp%:clarsgA%Io cmf_rftl |ﬁ]’jd agd %miag o 1 H
,474(1H nm, 7.12 (1 H, dd, J8Hzand1Hz)

) 29(1H d, J:8Hz), 8.30 (1 H 5s),
Hz). WO 2006/ 015828 PCT/ EP2005/ 008562
] i ng\ce@pounds of formula (A) (see Table
Hey, i conpo of general formula (1) where Rl is
|sopropyl nis 1, and R3 are hydrogen and p is O,
wer e prepared by/nmet hods simlar to the preparation
of Exanpl AV, starti ng from Internmediate 3 together
Taé b the appropriate pyridyl, pyrimdinyl, imdazolyl
SN T AR GA R Al

elbl alry avariiaor < 1T IUIIU ur LILA AN A tllb

854l | ow i el gasppolspectsEn entARlF: LFaundand845  (MH+),
ancast r Syt hesii €4lgHG4NoBbS NFefirddet 340/ (‘H)NMﬁathBOMHz
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at S CLl
(Mtﬁs)C d’ﬂ9H24‘R§o @%ﬁm%% @gig WF{%@}%
N|CH3 cDC13): 1.41 M3 2d)H '?) 35(6’
3H, s), 2.96 (2H, 7rﬁ)4 (181, zleE&HH,, i3, (281, 317) 728, (1 m), 738
137 (2H, ™), 7. 041K, U|;8Idz) J= 8Hz) 7.13 (2H, m,

7026 (1 7.7 9 T
° (kP [ FOunG 312 @?ﬁ« ol iR, T
L NVBL( 4 NETR RS 35 Tequrese 34Ty, H-NYIR) (400MHz,

0®"( 2HN n) 3.21 COC13)1,1.41) (613.8B8=BE), enﬂ)o (2H,3%), (2 (1H,

7.40 (3H, 7
e 10(o nasrg qkﬁw) fgﬁ%émm? 4)137 2A, 9:?(?5218%& ﬁa} 7.76 (1H,

HE-CIYHP2NPO3S ¢ : : ;
10 mass  spectrum (API+): © Found = 359 (MH+),
CqgH2oN203S requires 358; TH-NMR (400MHz,

IN

3.‘*’

=~
D4

2

H,C N
| CDClg): 1.41 (6H, d, J=7Hz), 2.69 (3H, s), 3.00 (2H, m),
NG 3.21 (1H, m), 3.40 (2H, m), 4.36 (1H, m), 4.56 (1H, m),
735 (1H, m), 7.45 (3H, m), 7.67 (1H, m), 8.37 (1H, m).
11 | NC N mass spectrum (ES+): Found 342 (MH+),
| C1gH1gN302S requires 341; TH-NMR (400MHz,
N CDCl3): 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), 8.09 (1H, m), 8.83 (1H, m), 8.97 (1H,
m).




CDCI3): 1.41 (6H, d, J=7Hz), 2.69 (3H, s), 3.00 (2H,
m, NV 3.21 (1 H m, 3.40 (2H, m, 4.36 (1 H m,
wa2@®6/0(B2H, m, 7.35 (1 H m, 7.45 (3H, n), FCBEPL025/008562
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nd 342 (M),

3.21 (1H,

8.37 (1 H m.
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11 NC mass spectrum (ES+):
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uires 316; 1HN
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( )“%34 i?18m)F7(’> é‘wH 74Pk xh 4, 7.71
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as a_ singl e enantiomer starting
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insteadr fapaledium taeetake anaptpplaﬁmyimpephme
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Nggé %‘1%(?_]_ lﬁ%rr% Q{eﬂl %\fs then reacted with the

' erroRiinte haVTae Ftds rioe oitearar engntiomeric
AREhpounBoitich 18 beliévddth be N:ﬂ(ZS[EG-NE—ﬂQ@o-Z-
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olingl 317 (MH+),
» N CDCl 3)
m, 3.36 (2

. m, 7.30
6 (2H m., 7.86

1,

maps  ispectrigss (ABEDE r UreuAPCIY  (MH+),
ﬂacﬂﬁg“{%aﬁ L)wgegg 32(3;%6'?#1 1 I-1-NMWR£4OOMHZ
C 6t/ m),2 ( ) H;-m), 3.38
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@H. ). 697 (1H, m) 864 (2H, m).
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mass  spectrum (APCI) Found 317 (MH+),
Cq7HogN202S requires 316; TH-NMR (400MHz,
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

mass spectrum (APCI): Found 335 (MH+),
Cq7H49FN202S requires 334; TH-NMR (400MHz,
CDCl3): 1.40 (6H, m), 2.97 (2H, m), 3.20 (1H, m), 3.37
(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

mass spectrum (APCl): Found 331 (MH+),
C18H2oNo0oS  requires 330; TH-NMR (400MHz,
CDClg): 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).




8.68(1H, m 15 - mass spectrum (APCl): Found 335 (M#H),

C17H1 9FN202S requires 334; 1H NWVR (400MHz, CDCl3):
wazee/no(Bes m, 2.97 (2H, m, 3.20 (1 H n), 3.BTI/EP0BA08562

m, 4.35 (2H, m, 6.85 (11-1, dd, J=8Hz and 3Hz),

7.30 (1 H m, 7.59 (1 H dd, J=7Hz and 2Hz), 7.84

(3H,  m. 16 mass spectrum gAPCl): Found 331 (M),

NI C18H22N202S requi res 330; 1H NVR (400MHz, CDCl 3):

A (BH M, 2671 i3 —;j,saatazﬁg(zpl n) 32 (1H

E 39 (2H M

1?1 ﬁ 7 [ SoPedph ny (AR Fornas) 338 501,
06/ 0158 2B PBTNERRS05£q0856233136 THINMER  (250MHz,

E’RH) ,&itg’t HgllKBE@Cr;l%Pequwn (rﬁ\)DQIﬁa é‘ NRW?% 6@%2H m 3.21

Nlopai 3): 1. 41 (GF%I?H i @‘:gl 27 ¢ (7 736

21 (1H ), ’%’%C(Z"JLH“)%49(4 m)ﬂ (Hy. Mg @é((”ﬂ;ﬂ

1&) m 7. A9ndsd, mspe@RINLH, (APTINA Foisd 1818TRSHIH),

o f::%%ﬁ“ig%gééﬁ i SR oo

3. 2( (641, 20 339
7.18 (1 H m 3B}, (43842H), 8’1§81H(m;| 7a§(1|$ mp 8.28
J=5Hz) . 19 (PRs8), SprecRHue) JFAPE).) Found 333

/H- Cl 19FN2( e 34
3):\ "41 (6H, %?SE‘ qé?éggg? ré:y :’ﬁ (MH-),
38 F (2H m, °¢ 2§f°’4 H-HME7 (9RiHz,
_,) u d13IA_,|§ ?)ﬁ CDI:I@B1(4JJ (E;:IF nwgog g@r(gl:ﬁm) Zﬁ’?@;(ﬂ-ﬂ;m) 3.38
tS) : Foun m), 6 4
AUGHESTOMEI: S i Wiy
¥ 6,80 (1 Hmeﬁf ﬁpfitru"(‘ZH(Eﬁin%d(l 9 m (ES+),
. 21| @agblosEeDsSinTddaBhs  H48)nd HIVGR( ESBOMHz,
NN r egitic19s 13056HL Fh)NYR3((400M; 12,0700, R): 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).
mass spectrum (ES): Found 306 (ES+), C15H1gN302S
N\; requires 305; TH-NMR (400MHz, CDCl3): 1.40 (6H, m),
N 2.93 (2H, m), 3.20 (1H, m), 3.34 (2H, m), 4.33 (2H, M),
7.23 (1H, m), 7.30 (1H, m), 7.54 (1H, m), 7.60 (1H, s),
7.74 (1H, s).
22 mass spectrum (ES): Found 348 (ES+), C1gH25N302S
S requires 347; TH-NMR (400MHz, CDClg): 1.41 (6H, d,
N J=THz), 2.23 (6H, s), 2.94 (2H, m), 3.20 (1H, m), 3.35
N (2H, m), 3.78 (3H, s), 4.33 (2H, m), 7.06 (2H, m), 7.25
(1H, m).
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M,
W@ 20061013828
348 (ES+),
CDCl 3) :
m,
(2H

93 (2H, m, 3.20

7.74 1
1.41 (6H,

3.20 (1 H m,
m, 7.06 (2H,

7.23 (1 H m,
C18H25N302S

(L H m, 3.34 (2H, m, 4.33 (2H,

7.30 (1 H mM, 7.54 (1 H m, 7.60

H, s). 22 mass spectrum ( ESyCT/EP2008§008562
requires 347; 1 H NVR (400MHz,

d, J=7Hz), 2.23 (6H, s), 2.94 (2H,
3.35 N (2H, m, 3.78 (3H, s), 4.33

m, 7.25 1H m W) 2006/015828
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my
requi res 330; 1 Hy

%@,QEI(J Phy5| cal data 23 nmass

15P2005/ 008562
tTum(ES)» Fo
2330; ( 400NHBPass

197 (2H,
, 7.21
H m, 7.7
US|ng

(
J=2Hz) .

epar ed

except that, i
i phenyl phosphi ne,

halide to
bel i eved to be
pyridinyl)-2, 3-di
nesul f onani de due P
1SS spectrum (ES

as a Ssi rd?'é
Internediate 6 whiJeBH@as used to prepare Internediate

S GHOP G (ESK FOpRLos hiES NG I8 zoNZ028
regyire8.330; QH—NMRN@}QOI\@-W&‘EQQIBI) 141, (6H, m),
A8l ¢3H, s()i 2. 978 )m), 73,2@(1011 rh} 3Ms (2H m),
Gl e 2 2o s
aﬁt 3okt 44, a9 t8H7g dwRkr). 8.68 (1H, d,

nst ead of pal | adi um acet ate and

SSROHTE mOBAHS Fopinga scelso prepared
aﬁh@rﬁlm%&r@atww stanéng aipr bermediate 6
gihich \aas eseahiol weedre dnteroediate My exbdt fhat,

N’is[te(a%sbf éﬁa@f tdrgtat trl henylphosphine,
G %58' e b et sraner ot

wasgipgd- 3Bternediale 7 uBHIEN2G28ed with the
Hbﬁobﬂél@l\/b?ndyﬂ)@haé tol . 94\2'9 (H.enBhtiomeric

2./34 (3H s), 2.8 c&n%b'ourmwhlgh:lsg v F[@\%- -%é'methyl-
n),N4.32(1H,}E'§ 424 _d ibpéw;
7028 (2H, m), 7.37 W qu) "7 ' ME-53 (1 H
m|. 25 nmass spect gm@ggulfomwa dgg 1o tHeSse, of Intermediate 6.
24C18H22N202S reqU| h%%s@ B8ctrun (& L(r{JjQﬁ\ﬂ-E +§3Q§3]|8@ 023
(i s 36 (2 % 3 'N 2 SR
IR I o 9-sfg Hs?) 2@342»—@1) 191ty 3&@ <2H m)
J+8 NHz), 7.88432 (M, &), 4.87 B, rﬂ)—l?rrh8 @el, m)s% 28 (2H, m),
spect rum (ES): Folnd73%d, HEBSS (1H, m), 8.53 (1H, m).
25 AN mass spectrum (ES): Found 331 (ES+), C1gH2oN2058
l requires 330; TH-NMR (400MHz, CDCl3z): 1.39 (6H, m),
N 2.37 (3H, s), 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
(2H, m), 7.75 (1H, dd, J=8Hz & 2Hz), 7.83 (1H, s), 8.50
(1H, m).
20 A mass  spectrum (ES): Found 351 (ESH+),
l P C17H19®¥CINoO5S requires 350; TH-NMR (400MHz,
Cl N CDCl3): 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 AN mass spectrum (ES): Found 347 (ES+), C1gH2oN203S
| P requires 346; TH-NMR (400MHz, CDCl3): 1.41 (6H, m),
Y 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).
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C17H1935CI N202S requi res 350; 1H NWMR (400M#z, C N

CDCI3): 1.40 (6H, d, J=7Hz), 2.98 (2H, m,3.21 (11-1,
wWorpgo68183 (2H, m, 4.36 (2H, m), 7.36 (4H m , PTI/BP2005/008562

(11-1, dd, J=8Hz & 2Hz), 8.56 (1 H, m 27 nass

spectrum (ES): Found 347 (ES+), C18H22N203S requires

346; 1 H NWR (400M—|z CDCI 388 1.41 (6H, m), O N 2.96

HZH, m, 3.20 (1 H m), 3.37 (2H m, 3.98 (3H, s),
4. Ble 2H. M, 6. 81 ﬂ fémd:gg 29 (I H m, 7.35 (2R
A G { (T H—m—WO
2%06, 015828 CT/ EFZU‘?}??/ oo%%Eumss (E@HetF i c&3P1 daf&ES*)
28 mass$ trum (([EB)7H1BO MG re@gmes, 350;NTH-NMR (400MHz,

CDCIHS 53¢ 400(2§Hreqm® § JW%EM%)NWG;((QQO 321@H m), 3.38
): 1. , 936 5'31’1 §|12(JrH6 ézlpg6é41H

3.38 (2H, m, 4.33

(U H—) 7. 74 2H, ' f. 14421 1Ny 708450 Hy ) §
2%pe S): Fomnles@Sl ipiéﬁtrolm QEBH1935@IHN202$1 (ES+),
reqyli res| 350; 1H NR g\lrg] i€2Ch30: 13- MMR @b?%

2H, m, H

| m N 4P (1 H % %941; 2% e ~g”3w TS

J37Hz & 2Hz), 8.39( (1Ekz§mr)p|4é7£(0H 7.29 (4H, m), 7.65
N (2S)-5-[6-(tri fl(ud,rdﬂ;retﬂyi} 2Bizp)8. Y (1Y Inh)- 2

3-di hvdro- 1Hi nden- 2- vl } - 2- propanesul fonamde F O F
NF., 5 7To,a,.sal of . . .

W?Daneﬁimﬂﬂmmkb 1 H-|nden 2 yI] 2. propanesulfonan1de

(190 ng, 0.52 mmol) in dr h di dkane (5 ),

pol ymer supported Pd(PR | ”ﬁ@ﬁ .5 mmol /g, 0.005

nnDI) was added al gng
-brono-2-(trifl uore

nnDI) and 500 pl f

The resulting m xture was heated at 90 degrees for 3

Tl 00 e e P 2 R B
1 @&ee-@a/ Int-BopgPesulphamided 1 9Q mawa.S2takah inugryvii4 Hiogeng (5 mi),
palyasdrestippaitec PagRRIT).a(10 thgatlédnmol/g, @B04 nehbl) aas added along

witab bk drige- (ﬁ‘lﬂu@rtolrﬂ&h))‘l‘}I mlﬁe v Rl Wﬁmﬁmd %@g%ﬁ of a 2M

Né\%}%ﬁ{sl 10&591 W teg A’Ilie Itl%@nrgéyu&]gaa;@a COV§(5 egrees for 3
@0?“”9t he resinavascemyad dyi fitration avcethendghesolvent

wa‘s-r{e(r@@d Bncﬂ@-reduced pressure. The residue was taken up with DCM, washed
wﬂ&wt\K/é\télL & @Jﬁ&é@%)a S 5hidy ?éﬂrad 3 gﬁla‘ﬂhgmﬁoa éyclohexane/AcOEt
75'/&5 mlx?ure 21@6 r1}1g of Pt e o%]p%%Hd were recovered as whitish solid (75%). Due
to the use of chiral Intermediate 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 spectrum (ES): Found 385 (MH+), C1gH1gF3N202S 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=9Hz), 7.65 (1H, m), 7.95
(1H, d, J=9Hz), 8.31 (1H, m), 9.05 (1H, m)

yl)pyridine (176 ng, 0.78
Fa 2M 10 Na2CO8 sol ution in water.

Example 31: N-[(2S)-5-(5-chloro-2~-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-
propanesulfonamide

mN- s—<

al /N
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Mass spectrum (ES): Found 385 (M), CL8HI9F3N202S
requi res 384; 1H NVMR (500MHz, DMSO-d6): 1.26 (6H, d,
wQ 20060)58282. 92 (2H, m), 3.23 (3H, m, 4.14 (1 HCTEP2005/008562
7.37 (1H, d, J=8Hz), 7.48 (11-1, d, J=8Hz), 7.59 (1 H,
d, J=9Hz), 7.65 (11-1, m), 7.95 20 (1 H d, J=9Hz),
8.31 (1 H mM, 9.05 (1 H ngp Exanple 31:
N-[(BFS) 5- (5-chl or o- 2- pyridi nyl)-2 3-di hvdro-1
To & 'safl%0n GF WLIC g;?%%}é} m3dﬁd|9xaﬂo¥6lbh-§')ﬁ)zbo@ydro-
1 HSZ%dQn_?dH %%Eagiéégéiml 42%Cr)nso/l)olfr)18c?ry21 4 %?ox-gﬂe 6{1 5 ml),
polyret 26ppdtaddPd(PRhB) t(B4 magred: wmmql/ge 0027 Bwegbowas added @ong
with- 2Ry sl-B¥Slicopyiiciel 2 51e] iy GpATEES uhif o a2MNE,COs

SO@IH% o'Pt"Eang 19%3;?51}(! %94%1 )gurg ehéé’t% gl do° d%éé@'ﬁfr 3 hours.

Thaasfigrn gedling Biegresii WAs ze%gwgbs flteq @Po?ﬂ}f fhgnae ‘@" was
reffoven ditlemneduced paes3ut. ithe mesn@@wam@@@pwﬂw@@éb@nq yater.
Th eoéé‘ h&&@ \A/fag%é i e Bhél(ta@fdﬁ‘lewaﬁltmeﬂt 0l ahd tracted with

%?inﬁlﬁﬁ‘ nﬁww B o p 1B, AL RGO, PR BB
wmhe%nﬁliidv%mﬁéiormé@lﬁbfbeﬁfw%rac %erﬁ@gﬁ%%%%sdtomw
fut@r@dvuzrtdwemate@nmemame wasTfieallgcuieified qphas®Miasilica cartridge

elli%@fﬂ $ rbﬂe%esﬂAé@adsm@ i @822 Exiitieacsrapouict were

re ﬁ%asaw tlgtﬁ 89%&1 ggf":)t flg%% |% 8 L%%Sdf%q% |¥Wﬂt§5!g{é Pfthe final
copwofiod ircbeliened t@ e M{(§§hﬁd5-§$llpfoa%1pg”%¥'lez @cﬂ'hyé’é? -4 ff;inden-2-
yljgr p@?amum%ﬁ@ée filtered and evaporated. The crude

Bltrfdunbl%%o(ﬂ/wﬁﬁ@ slsctlm 058/ kg iifge350; 1H-NMR
R el LG e Y
7.37 (™, d, DaéHz)o7t4ﬁe(1Hsd SF8HZD 7-86 (wnr@} r?e%ﬂ Eitb m), 7¢9_d2H, m

8.66 Pc’p-l m)conpound is believed to be
( S)|5 (5 chl oro-2-pyridi nyI) 2 3-di hydro 1H—|nden-

Drémnam&}d& 1. 25 (6H d J= 7HZ) 2.90 (2H n’)

3.24 (3H, M), 4.14 (1 H n), 7.31 (1 H d, J=8Hz),

7.46 (1 H d, J=8Hz), 7. Hom, 7.90 (1 H m,

7.96 (2H, m, 8.66 (1 H Bxqnpl e 32:
yI')-20pyridinyll-2

}-2- propanesul fonamde o H 11

3-di hydro-1 H i nden-
0O NF FF F

To a solution of N-[(2S)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-
1H-inden-2-yl]-2-propanesulfonamide (190 mg, 0.52 mmol) in dry 1,4 dioxane (5 ml),
polymer supported Pd(PPhs), (10 mg, 0.5 mmol/g, 0.005 mmol) was added along
with 2-Bromo-6-trifluoromethylpyridine (174 mg, 0.78 mmol) and 500 pl of a 2M
Na,CO; solution 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 DCM, washed
with water and loaded on a 25M+ silica cartridge eluating with a cyclohexane/AcOEt
75/25 mixture. 95 mg of tittle compound were recovered as whitish solid (47%). Due
to the use of chiral Intermediate 7, the final compound is believed to be N-{(2S)-5-[6-
(trifluoromethyl)-2-pyridinyl]-2,3-dihydro-1H-inden-2-yl}-2- propanesulfonamide.

Mass spectrum (ES): Found 385 (MH+), C1gH{9F3N202S 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),
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25 To a solution of
N-[(2S)-5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2- yl

w0 20681382hydr o- 1H i nden- 2-yl ] - 2- propanesul f onBei/@R2005/008562
(190 ng, 0.52 mml) in dry 1,4 dioxane (5 nl),
pol ymer supported Pd(PPh3)4 (10 ng, 0.5 nmol/g, 0.005
mol ) was added al ong with40
2-Brono-6-trifluoronethyl pyridine (174 ng, 0.78 muol)

796“61}509 PgHp 73472%?}’ 11904, UjdsPp :rﬁg Kl aJl%H‘zi‘ergs
frii e N N

sin was rennved by
f||trat|on and then the solvent was renoved under

Exsptleed p33ssur a.[(I8)&-(Gasbiivie3-WakdinyAKE B-diydvd-t A-iddM-2-vi]-2-
m@gﬁﬁglfoﬁ@rﬁi% wat er and | oaded on a 25Mt silica
ating wth a cycl ohexane/ AcCEt 75/25

m xture. 95 ng of title corrpound vvere recovered as

whitish solid (47% . Due _fse of chiral
Internmedi ate 7, the~l oun s believed to be
N-{(2S)-5-[6-

(trifluoromethyl)-2- p)}‘h di nyl ]-2, 3-di hydro-1
H i nden-2-yl }-2- propanesul fonani de. Mass spectrum

Td E¥oitfoRusdng )-% N2O3 i BB olefS2 184 2- dihydro-

i@;:i yl] g;%l\gzé mngi %géﬁggél méﬁ@gy% g@%@gﬁ mi),

r@ﬂ@@@ﬁ@@@(@@nah 4‘@ mgse 1(11mrHo|/gu 0 QeasHmol) asTaqdedilong

with 5- r’r%ﬂﬁd—S(pl/nMnyldrlflubf&hBﬂﬁanJSLﬁana(té (23:4; ?‘?jx J:986%ImolY afP 680 i
t

of (|:3>1< of ,\IQ %3 s&lﬁtnéﬁl H whter Jany_%e re§u| t"e \%as %egﬂ%l) at 90°

degree(sz‘gas ours. }I;Jgeqﬁﬁte_rsqoBWg merfﬁelp_vgsg_emop{e@ Py filiration and then
thedspiveleinwas ergoves widep sediset froessuralelhe rebidiie veasstakert up rwith
DO, washed with water and loaded on a} 25M+ silica cartrldge eluatin W|th a
ol an
yf* é%ﬁé’ﬁfcdf* 52 Tk, G Y o i iR B Rlipierd as
%68 Dﬁlﬁép)t § Hsejp cfilra,jr I@e@m@e 75 thﬁ fnal compound is
bepeﬂe;dme rtosumeor t Nd(Z&)L@RBhBe)thyl(B?p)ermyl)@ aililhlydml-’!fg-mden 2-yl}-2-
é},@@@fdmgm,ae was added along wth
- 32 QW fI or I fonat 4
@ﬂ b T O o ﬁéf) SR 22 PRSI BRSE Do MR
(4QRz, %H@lse hb4¢ 48l €.i 1y 1) x2-68 d3Mas) haat éaHatn) 9923 (1H m),
3.4ke@tes), #38 (3Hhoyr 465 Thenﬂ;afnm (lehal, UagHi)he. 4063 HNdWesBHzZ),
74§wﬁg Pyq wtnﬁ)abuagﬂnm) tdes 1%155@*18 sol vent was

renoved under reduced preSsure. resi due was taken

up W th DCM vvashed vvlth vvalter and Ioaded on a. 25l\/H-

pjﬁné@l%ahﬂfee 95 ny of title conpound vvere recovered
as whitish solid (42% . Due to the use of chiral
Intermediate 7, the final gconpoungd is believed to be
N[ (2S) - 5- ( 5- rret hyl - 1..91.-' 3-di hydro- 1
H i nden- 2-yl]-2- 20-pfspavésyl fidgam de. Mass spectrum
(ES): Found 331 (MHX, #C18H22N202S requi res 330;
1H NVR (400MHz, CDCl 3): 1.43 (6H, d, J=7Hz), 2.43
(3H, ), 3.01 (2H, m), 3.23 (11-1, ™), 3.40 (2H, m),
Toda 38Iutidn Hf MFI(ZSF5Q54,(5J5 tdtramethyl-1 3R2-fibxdborlan-23BFE B-dihydro-

1H7m&e91é I]Jd~pr9 a g? |dé(% ﬂr% H.93mdly filalyle B difane (15
ml), polynger Suppo éd I{n 5 mmol/g, 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;
solution 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.
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Exanpl e 34:

N-f(2S)-5-(5-nmethyl-3-pyridinyl)-2,3-di hvdro-1Hi nden-
WwW@200b4013828 pr opanesul fonamde F HS-( O N 30 AGI/AP2005/008562

sol ution of

N[(2S)-5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl
) -2, 3-di hydro- 1H i nden-2-yH] - 2-propanesul f onan de
(700 ng, 1.92 nmol) in dry 1,4 dioxane (15 m),

msr s gegg}ag‘d glgg,(a?é:’d@ %@ﬁleﬁg\mt@ 3R HEPhAd exRa&d with

Ac@j 5? hed, pHwgs rem@ﬁpg ’ccgi iobya u%'y%tlée Ie@(?ractlon
wiBioAdOH tavasi perfoahed. Alritle thganieexitactsigeraioptieated. Wigd KB ANEO4
fllt@'rtedg%odgwp%%ﬁeé OThe3 cnhu@lér\ﬁas fifdgnpuafiiee ronca cloMg silitee cartridge

eILWQg wi *bﬁo%@ﬁgﬁ%{ge{ %’O J (S/gé‘trh&tﬂre‘f‘%ot &Jﬁ Noft ﬂf‘e §<9rhﬁ!&md were

recckent 2w SACEONG A VRIS T6I6a 51 S EcToNS Toverall
ylé?@Zé%FZDQét&th&%é of dtfiraT hreerampdéate 3, ihrdinel composieg i balieved to
and acidified wi 22l dinytitd-1 Ardeh-2-yl]-2-
b hen vvas rewr {QszJHt ﬁ?ﬁ?g‘s %\;ﬂd;rggl ti o‘r?yof NaHCCB v
prepanesy fxtraction V\/lthAOEt was perf ormed.,
Massesmaolyam (;E&‘éxfparad 33QMEt+g.0H é‘éﬂ@z':d\'ZQl?§ &AYgs -NMR
4boMHer €e0Ca)d1 @8 aprr df eezHZFha.0¢ r(@de m)as.28i (Al My, 342 (2H, m),

f| £9)-90 i thi. G H.rd, dgeH5), .48t (1HY dMJEBHR), 7.45
496]& dhéxJa(r%ef)z\ 1;?/5 ?gﬁﬁ@f 1%7 )rrg Of(tl tlhe 4
“Ho%&ﬁﬂj 1\Welde 3 {135 ol'i d al ong with

240 ng of slightly less pure fractlons (overall yield

Eé0e  B¥le N-g2g % (2eorefe-rabihyiad-pyridied A Biditydror Hiinden-2-yl1-2-
—flnal dis believed to be

=met hyl - 3-pyridinyl)-2, 3-di hydro-1
H i nden-2-yl ]-2- propanesul fonamg% 10 Mass spectrum

(ES): Found 335 (MH), C \R.Q requi res 334;

1H- NVR (400MHz, CDCl 33 , J=7Hz), 3.01
(2H, m, 3.23 (11-1, Im. 3.42 (2H nm, 4.30 (11-1, d,
J=8Hz), 4.39 (11-1, “mN 7.37 (11-1, d, J=8Hz), 7.42
(11-1, d, J=8Hz), 7.45 (1 H, n), 7.61 (1 H d,

3 é 3. “@ 5,58ePAnéthyiHd 3 @dlé@b@bﬁmi-@l)&% dihydro-
TR thoncof Bt g by
1%meﬁ2§ﬂ?§2frmn%}ﬂé nni (40 g @%6'3#@ b 1 gigere 5 i
pdiinéd Sapportet Pﬂ(PH’IM)JZ(momgoOé @mqjg, 8904 fmmol) was added along
with BiZSno2-Adbrd-6mEthyigyridwe i tod mb, 3.2 dintolpbod @8angl2efya 2M
N%ééysipgl %dgrg wa}er'_kl'hg‘#@%ﬂt%gy ol T%e RE£PREESY L apabkgiees for 3
hey56-y hiean gf@ﬁgmgo{lr@gjﬂ%sd@%\ggﬁ r%njgrveﬁg%(y gl?rgﬂ%p% herbthsosplvent
w%rt‘dmomﬂsundddmdueécbprgssumx'Fhesresldp@N@sgalfqn WpowiEh BCHY. washed
f ot er%ﬂ'l@aded"!ﬁl 4 26+ silica kaldd Lidtirgneitt58 @y¢bhetane/AcOEL
nﬁlataf%aé 7§tmggé1L @% J:@m&ﬁ#n%rw dhEcdverdd &d RHitdTsSildUf78%). Due
to the use of chiral Intermedia e 7, the final compound is believed to be N-[(28)-5-(2-
fluoro-6-methyl-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2- propanesulfonamide.
Mass spectrum (ES): Found 349 (MH+), C41gH21FN202S 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=7THz), 7.37 (1H, d, J=8Hz),
7.41 (1H, s), 7.73 (1H, m).

Example 36:; N-[(28)-5-(2 6-difluoro-3-pyridinyl}-2,3-dihydro-1 H-inden-2-yl]-2-
propanesulfonamide
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25 hours. Then after cooling the resin was renoved by
filtration and then the solvent was renoved under
w0 edaoes2pr essure. The resi due was taken up w PET/EEND5/008562
washed wth water and | oaded on a 25M+ silica
cartridge eluating wwth a cycl ohexane/ AcOEt 75/25
m xture. 175 ng of title cosgpound were recovered as
white solid (74% . Due to the use of chiral
Intermediate 7, the final &gppoungd i,s believed to be

N-[(25)-5-(2- 30 (L ns<
fluoro-6-net hyl - 3- pyr nyr) - 2, §' di hydro-1
H i nden- 2-yl ] - 2- pr opangsSw f onam de. Mass spectrum

74 544 %%“Wg@%rgm&% i I_glgl\%oﬁ%lsddlifgw 255 Aiecin dry 1.4
dipge SP, ml) %YTPQ’I—FURWJWEQ %PEHSHQﬁ)mgBO ggnmopey, 0.8§3 mmol)
wds 33 ddddd ) alorgll (ith- 1, Nd(2S)=8Bbtomo-Z,33hydid 4 Blsindbn-2-yl]-2-
pr% gﬁ'é%bl’for?anﬁae (21% é-28 ‘#nmezgﬁg» 13 ml ofd 2MINELC ) soluftioh 3in(Water
t&?frFﬂ'ﬁt\"}? '§' |“fﬁsﬁ.{ﬁa§\é té@al%éﬁeg for $ibPugeben pitar_cpoling
th@ TR ES L@m@mﬁydfétrmnmahm%wlmmwg@mm@le@lowgweduced
préé’su.@e IThelebldGe ¥&5 'taken, upl\ilntH-IA&G)EFarh\di Waikf. Thesajuebu® phae was
%r afnhué’él&fié}ﬁ Wt(rrj)l gNan)g éé% ;c%%' n%&)sEtlzforﬁ %—I was
L e gt A

|a tio
pQﬁﬂOﬁ'ﬁgd Wit hhquo[g(az@) eXxragtowere? c@lle@tadydined 1on NaZSO4, ﬂltered and
evilpbiatR) The Wrlide2was BhaRanesisl foanaabme siidaGartfidgs iRy with a
cy@l%qei n%/AUOIﬁf (92@'}41 %%C%Bsm u{)f* @Be E{)}n e erﬁéqg%pobgred as
re E}] ure was 0 ees
Wik <0 'd?ﬁ%r@imeetp B Upe ﬂ@f © chial Ieisimedials & Splifiecampound is

beﬂleV&dr atd orbeandV-i 28)rb-(Zhe-dilobroedpynidiry 1) 23 Brohydraiidénden-2-yl]-2-
prb;%jw@@mmam@ssur e. The residue was taken up with AcOEt

e r at .and

Sl 0P AR MR RRer3R0LR R seg, Jpnuim
(5B¢Wés MEO-dert £45H8HpAsI HBY 2803, oW §122NaHoos. 4Ad (1H,
mMRATREH, extd+éddd)] 0.84RHhmACOEt (wasn) Fea7t dHeld J=g44), 8.66 (1H,
mprgani c extracts were collected, dried on Na2SO4,

filtered and evaporated. The crude was finally

purified on a 40M+ silica cartridge eluting with a
Biglogicalfissavne/ AcOEt 80/20 mixture. 798 ngy of title
Theoatpititynaf ther eomsm.mide rafdthasinvartioh i tshpstehtiate ((h@afhteDrsseptor-

médiatbi®e ﬁs@ﬁrve?é‘@eféh’hfn@ﬁ a') y Qfs%dﬂll.%trgsc@nt t8uinlihdi€ator dyes
suRf RSO0 ol caciftondl rs“ﬁ“ﬁ P@fﬂg%%w@pguaﬁwrw feasuring
glyipiaisegvoleq £ Fgirent regorrsHea hEmaa Gl flinasedigsld EK29d cells.
(ES): Found 353 (MH). CLl7H18F2N202S requires 352.

a)@é&ﬂhﬁlnfﬁ?%@gceﬁ%\@%&@ 6 1.25 (6H d, J=7Hz), 2 90

35% \Aﬁ_&n?atef sggre( Eﬁpam@ cqn%gf@m@lcqqﬂumt mwg!a)yquof,_ﬁEEI 293 cells
eitpergsia Iy egpRgsiiig o trangigntly tr@dishéaied with hapwayGIuR2 flip (unedited)
AMPA receptor subunit. 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 buifer (80 L) for the stable cell line (145 mM
NaCl, 5 mM KCI, 1 mM MgCl,, 2 mM CaCl,, 20 mM N-[2-hydroxyethyl]-piperazine-N-
[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 uM 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
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The ability of the conmpounds of the invention to
potentiate glutamate receptor- nedi ated response were
waledenniseed a) by using fluorescent cal ci um i NECT/REPZINS/008562
dyes 25 such as FLUX and additionally for sone
exanpl e conpounds, b) by neasuring gl utanate-evoked
current recorded fromhuman3d uR2 flip unedited HEK293
cells. a) Calcium I nfl ux Fl uorescence Assay 384 wel |

un%ﬂ:@< g%gvg tF‘F pgeﬁpg\ft %‘nggtl%ha 4 \ﬁéll;@vlggglygshgﬂ ?ﬁﬂe@ﬂﬁﬁe@f/vith
bufarAB& HEHEDYILLT Aeesor btk o1 wertindl,

(unedited) AMPA receptor subunit. These cel I s form
Eﬁéso&a{hehﬁ\'i@{tlgﬁ r(@mé'féréné&\/l%knpcbme piuch s cyolettiazida)evere

dlsagly?cg lq/vgﬁe hg%%#ﬁ%d& qﬁe%)hét YaFH %@éﬂ?ﬂloﬁr& {0V&M. These

ndard
sollarsareregutharyipisn WHONPANG FIOTR 2 (e Caglep in 2
385 coMbi@id platenadiyd@iEion 21 piv m@sfqaeoﬁmanother compound plate

an&‘l'b[uﬁ‘e %_Sl‘é F}‘R_ W@éshé(ddedphﬁeﬁg@ﬁlsﬂemhhlﬁé (§|@tabridie)neate | Wasnprepared
bya@,éssp}v B L,n’g g‘:l'lftgpn{\éltﬁl M%tiégﬁs'gg)r%tg cBhceMirattbil é}OO mM. This

el l,s
solutiarswas/Hilutad with ougiere giverrinah serssgt ratrow\%f%%b fiad diSpensed
int® babtesr 3&1-well late Goplvaladsifga Medidram(hesndlapsyRilemsar k

wth 2 pM FLUX- AM dye (l\/bl ecul ar Probes,

Net her | ands),  at ro
Rt Rinekce
[suchtasa’tt\elEMFBBS‘EW@IE%@SDQHP%] AsP30iDe HBPIS eSS reading Yuas
tal@ﬁTdvEPao@tbm%EondBemmnd then 1@ al.dronheadteplpte gentaining a

IK)C? éd iaghesdt buree sbiuti®s (iMd Boncentration
::rg%e? fg?m E?-‘g %ﬁ I e f&qe élgcre %%gpg&deﬂtrgt?&hm"iﬁé kange
30réd & élpMs) Ermhmneﬁmenswas seadgMer StAINHIL; RESIP dyRiGuMglutamate

soflkiss 0{1‘@9@) imsdizamedy s Witoxa dinal DideCentedtion sf ok0 uM). The
fluaqugi?en&e%%socﬂﬁf/%aﬁ%vm 4%%&1% r?ee?@b UtHORSiviBS 6f tﬁércbﬁh@bunds

of jthe gnvestian EHRPGIATENGS ag@POLEE@hWBF% ﬂ?ﬁg%'”‘?éfa"a ﬁgggdrﬁ,g peak
flubresnsfcer afeart the lash atitition.chrepacivily pleatalso expiessgrrelatiysdp the
fluBlescé¥Re AEARde iNTuRAOBY T clsthidrideust (liutraninte) rpsdnse (i.e.

e by di ssol ving sodium glutamate in water
gr%,'\%e 11%9'%%@ pg)ghcentratl on of 100 mM This 10 sol ution

was diluted with buffer to give a final concentration
Améxa!aﬁme pdpouhddi wperssegned nisingakesey @) 288 Jave BIPESi5et @dual to

lb l)o &% ﬁn&s%ieﬁ'éﬂmfﬁﬂv éteémua%smsmwaloth'azm (at

e was

o mseosass%méeg@@fﬁﬁc{% O S BgE e o

4(|\E)¢a@m@ 402reqiPEESPIf SA: basel i ne fl uorescence reading
was 15 taken over a 10 to 240 second period, and then

b) Y&k cEif 08Tta -g:tbup él%@tr EiaioEym\gs% conmpound Of/_(t he

Thig) AssaY rlré\{qlv tr}eaﬁ gcr? Pgmo%@ a IL\éﬁh cﬁeagg H%P MIE%? cept(.)r

psitive gmedulatars nising: 3 é:puq)nstqaqu teﬁ@rqsg urggn yrg fiip
(uBedidd) stibenifs! whick Sorm ce funstiorrat b noteranterici AMPé\ rﬁ@epwd The
@%@elﬁﬁér%&%r@ tRutiskle ﬁﬂa%d(@@%ﬂn NES! Qdﬁwkccit 0 rgIag@l,, 2

ina h 2
FEENC ek pBLne MLy Sl BeFR SRR B EPES)
1M IReglocoseo phidé35.0Tha Inrapellantsobiion saniPEEE @Ag. s C5Cl, 10
mWW@HV&*@xy&Iﬁﬁ] ;ﬂﬁér@tlﬁb-ﬂkﬁﬂ! dflamazakonic agd PERRES), 2 mM ethylene
glyi?oi Blsfd: Sﬁghs%gte N*Nf N ﬁS{enﬁda%ﬁ 88 €d§¢ﬁ§§H Etmgﬁmmar
sqlifipncen eag)nsa:?mpta?tﬁr'aa\éj@ Do as a6 Y6, B U BEEE while
infracatiular solution alone was used to fill just the tip (the patch clamp plpettes have
a resistance of between 2-5 MQ). Amphoteracin B creates small pores in the cell
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greater than 30 pM. 25 Al exanpl e conpounds were

screened using Assay a) and gave a pEC50 equal to or
w@e@aness2g han 4. 0 and denonstrated an acti vi t yPEI/EP®aT008562

40% t hat of cyclothiazide (at their maxi nmal

responses). Sone conpounds gave a pEC50 equal to or

greater than 4.7. Exanple 44gave a pEC50 of 5.0. 30

b) Whol e cell voltage-clanp el ectrophysi ol ogy Assay

m@%b?aﬁ"ec' ShehiRY Hev & cFrB@e %rﬁ&ﬁ ra‘?lBW/y%‘th oighé: a[l) Raps, across the

ract 0Sl t
8% e Betelore Satapiets 6 SPaBd afRg rliiestuiihe sipiys of
S%Qﬂﬁ\édms(s@y\g@mmql@ it iof Fefasi nwhich gerdd iresdtlin metabolic rundown
ohaimeteel rieading cto AlBAnsistert pieeeptor Retidlnelifgtie ! &, UGHcometti A,

ro% eé#'m%rgfahatm\% g@b%mgﬁ %z?ofozwuwaﬂ»har?nm K54 155.161)

T 8?%99"8? Ssdves hrld Rt 180 mvhanrbeerfqraisreatah damp
eeﬂMs)slologyooaﬂwrme@lusmsHEKﬁmardwd Sofevaret(Gaoeaiy)l @he cell
waolpmkitfomdlﬂﬂfrahtﬂéﬂjth(elﬁgt Vi E5ikkariiyl Grrafdéd channels. The system

a?/ ? %gmﬁftﬁ%@lﬁ& h&&"iR 4t dAE o%\l'a[ énﬁé %%EE%S&AJ)B& %el?%llowmg

eihahed pRY AIRGRSARR)PatioRdMes pheolytions (foefiose ifarmation see
higiawyesiggtricanse?), Jhelfirstr eremnblutentaidéd otrodli ouffer for baseline

cufett dhetsOEnHRTPHE BE&INA &ahﬂéioccﬂ%n%d SVHM Iﬁ%ét@ which was

éﬁ%%fté He éé}q’opéébe%%et? }(“Q’.lolme ? ctoﬁ{é&a( g@ haio%z{%sr?ogfs%rﬁye third
Crﬁ"ﬁ@'t? a'ﬂ%\Q/é’o”ﬁa'rtégfe§l"‘$’l'F@eW6$ le® argalg foe)l)to 3 min. The
fomtbh@ta@nalmcnntamedeartm g nednhpquodesf ithe timeentieh | on\@ reference

oPRSHUNG Lrt2Ro¥dTih ERRAP 85HhE Q:ﬁﬁ’ﬁ% oné‘]mﬂ@t@bﬁ'ﬁé‘ Bt @%Ecérﬁ&ned

SRS 00 Bl B oS p oLt
th?r?@ EY Wtmﬁtlxhw@armeépga@ta@e@morrg@lmér Whish evegbed off the
gluiahvetalpes test (wfrefenenceficbmpatmd forcbtd @ mes Ulthis brocedure was

rePB4BR b/ ﬁcféé@ﬂ@%nc@ﬁtratnbﬁs oF 'elthéreé‘gbr?lgeﬁr% bpﬁ%nlﬁ{lérjftﬁﬂtor a

L S T 98 e LAYt i o
mesRriRades Paalsourtent BmdeeﬂﬁéherﬁW@r enser P ewrve §500oms) foe the
glatairatersspbrededindite pERendé afittle Rombolrd 6Cthpatvehtieh @fPeference)
arfl 8ot stéé)%o&‘)boﬁ’@ﬁl%ﬁ’ér{@ldt H@i%&@%d&%g%&l%@ (plutamate in
h of%vvarce &)Eeth c§%1 WE th §03| t1one

of FWPHEFi 5 CREPPYME T IRE JPYENigRd (¥hdRigEanse a@pound).
Altpgrativaly, sy @stidiyecarhdenexpressed ahdhaedivityn of roiriemete @ the
presengk &f g edmpduripsraths elvensdr @Mr@féré&efc@ﬁi%uﬁéfﬁéﬁdﬁg@ to the

r f
roflihe FHISE BBMFRET the fFefive 3 fabiidh) & i Revamal
re$R9"§ES-channel contalned normal buffer for baseline
current neasurenent. The second channel contained 3 nmM
glutamate which was applied to the cell for 500 ns to
record a control (agonist alone) response. The third
channel contai ned normal buffer which washed off
glutamate for 1 to 3 mn. The 15 fourth channe
contained either a conpound of the invention or a
reference conpound was noved in front of the cell for
one mnute. The fifth channel contained glutamate in
the presence of the test (or reference) conpound which
was applied to the cell for 500 ns. The sixth channe
cont ai ned normal buffer which washed off the
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glutamate plus test (or reference) conpound for 1 to 3
mn. This procedure was 20 repeated for increasing

w@oveemseat i ons of either a conpound of the i NRENEPINS/008562

or a reference conpound. The activity of a compound

of the invention is determined by neasuring the peak
current anplitude or the areag under the curve (500 ns)
for the glutamate response in the presence of the
cgapeound of the invention (or reference) and
“expressing it as %of potentiation of the glutamate

al one response (glutamate in 25 the absence of the
Teonpdupempsundhef iofveiat (o pharmasedicetyc acesnigde sdlt. solvate or
pAidr@g hatdofel y, the activity can be expressed as the
activity of glutamate in the presence of the conmpound
of the invention (or reference conpound) relative to

the response mducg:ql“ by glutarféte in the presence of
cycl ot hi azi de at thei r® xaxi s rgsponses. WO

5N Clainms 1. A

conpound of formula 0 rmc Qcally accept abl e
salt, solvate or lp')'lledrugthe cop* ® (R4 RBR2 PH
NO Het ) 6 0S, \ i R RR Rl vRerein: R is
Cl_6al kyl , hal oCl1_6al kyl 6?}2 6a| kenyl , am no,

monoC, - 4a| kyl am no or di C 10 4al kyI am no; R2 and

R3, which may be the same or different, are hydrogen,
whantea'rgen Cl-6al kyl, hal oCl1_6al kyl, Cl4al koxy,

« ha'ofg ¢4 lkVPXManG}’(,%ﬂ@l @%aﬂ(% \A%]l”%ﬂﬁlg- ﬁ%hb&{q@r@ﬁﬁum or diCy.
dléﬁ% é%n "am no; each e Sanme or

di’T] Xlre . is Cl- 6a| kyI hal o% Cl. 6al kyl, 15

* hdt'and Bampjah may be fieeanye ohdiferent. £se Rydrggers yalegen, Crsalkyl,
NniHatat salhylnﬁ:Mmm)@rChal@akglk@m rgangranting;, mbab®ylaikyiantino or
plaq;c 4e,k}|agﬁn02 nis 1or 2; R5 and R6, which may be

- 0SGRH hHEHe o87E AARg98L s 8 halogen, C.cat,
hélab@wal&l"kﬁwf“k%ydw@_@aﬁ'kw Cyyivo Oitro4 aming, mena6:.@lkylamino

digcticGlablkylbmmono; and

e pis0,1or2;

e nistor2;

e R°®and R°® which may be the same or different, are hydrogen, halogen, Cy.salkyl,
haloC.salkyl, Cs.alkoxy, haloCj4alkoxy, cyano, amino, monoCialkylamino or
diC,.4alkylamino; and

e Het is thienyl, pyridyl, pyrimidinyl, pyridazinyl, pyrimidinyl, 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 Cqsalkyl,
Ci.salkoxy, acetyl, halogen, haloCisalkyl, cyano, nitro, amino, monoC;.
salkylamino and diCy4alkylamino.

2. A compound as claimed in claim 1, wherein R" is Cy_salkyl.

3. A compound as claimed in claim 1 or claim 2, wherein R? and R®, which may
be the same or different, are hydrogen, halogen or C,.¢alkyl.

4. A compound as claimed in any of claims 1-3, wherein p is 0.

5. A compound as claimed in any of claims 1-3, wherein each R*, which may be
the same or different, is C,salkyl or halogen.
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Het is thienyl, pyridyl, pyrimdinyl, pyridazinyl,

pyrimdinyl, pyrazinyl, imdazolyl, pyrazolyl,
w@eo6013828 qui nol yl, thiazolyl or furyl, each PET/HP100$008562

may be substituted by one or nore groups

i ndependently selected fromthe |list consisting of

Cl- 6al kyl, 25 Cl_6al koxy, aggtyl, hal ogen,

hal oC1_6al kyl, cyano, nitro, am no, nonoCl

4al kyl
6. ai A X mpBBn QQ c% W%ﬁ%ﬂ 2%1\%9@[1&?%0@2 which may
b eé?f&. SHVRRaRn RS GRAIY: 2. whor el n R2
and R3, V\,hl ch may be the same or different, are
7.hydr agempolidd &g€lBin®d ikhnpat &iins #6, vé‘hé?r@lm?ﬁgﬂd as
clalrred In any of clains 1-3, wher ei n p is 0. 35 5. A
onpound as clained in any of clains 1-3, wherein each
8R4 &kﬁomﬁ’oHﬁ‘i/ aglaimpd i 2p% obClaimg f1e7r’é'Yﬂere'Pé"€t§13 S @xriqy)I(eg 3-
pwndylhww'gwnyl\@; Zo0)8inddiBE 2 8-pRaTIdERDO 08¢re0 855 3-thidtyl 62-thenyl),
pyFREERYNEg @Spﬁﬂdatlﬁﬁﬂ n*nRiaQBlyl &b ﬂil-ahma%o@l) ow/ﬁwa%bwl B 1H-4-

p)ﬁé‘%)ll X@h%l? nie oreetflagneﬁ@nguggit %)Erggr%f C}o gwree groups
m?!%ﬂnﬁe@!y ﬁelsﬁyg Jffore | the ngroyp econwﬁ%pﬁ Greplkyl1(suchs g mgthyl),
adetyipryana resogenagudidas fludging oofchiotiae )rhaldCsalkwhesueh as iE#H;) and
CJB%‘aIkB)()V (s@}zsnh ab Bbtoxypyridyl), pyrimdinyl (eg _

5- pyrimdinyl, 2- pyr|n1d|nyl) thienyl (eg 3-thienyl,

2 thienyl), pyridazinyl - pyri dazi nyl),

m dhZeMmAoupe sy claimed &Saazrm y1having aygwlyformulg iA) or a

pHeIfmacqwcalwmcyéptablea;ah sullvatdhocirodrsigopt i onal |y

substituted by one to three groups 10 independently

sel ected fromthe group consigting of Cl_6al kyl (such

as nmethyl), acety|r cyano -ngen (such as fluorine

or chlorine), halo %. uch as CF3) and

Cl_6al koxy (such as ne 9...}[4 conpound as cl ai med

in claim1l having a q- nul {®PA) or a 15

pharmaceutical ly H@teptaole s”t Ivate or prodrug:

(R4) RBRRR PHO Het )n; S5 Ré B R6 O (1b)

wherein Rl, R2, R3, R4, R5, , h, p, and Het are as

defined in any of clainms 1-8. 20 10. A conpound as

claimed in claim1 having a(ggneral formula (1c) or a

pharnaceutically acceptabl e salt, solvate or prodrug

t her eqf
wherein R',

R?, R3 R4 R®, R%, n, p, and Het are as defined in any of claims 1-8.

10. A compound as claimed in claim 1 having a general formula (Ic) or a
pharmaceutically acceptable salt, solvate or prodrug thereof:

(Ic)
wherein Het and R" are as defined in any of claims 1-8.

11. A compound as claimed in claim 1, which is:
N-[5-(2-fluoro-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide
N-[5-(6-fluoro-3-pyridinyl)-2,3-dihydro-1H-inden-2-yl]-2-propanesulfonamide
N-[5-(5-pyrimidinyl)-2,3-dihydro-1H-inden-2-yi]-2-propanesulfonamide
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40

\' .O Het O;S\" R (lc) 25 wherein Het and Rl are as

defined in any of clains 1-8. 11. A conpound as
web@snes28 n claiml, which is: PCT/EP2005/008562

N-[5-(2-fluoro-3-pyridinyl)-2,3-di hydro-1

H i nden- 2-yl ]-2-propanesul f onam de 30

N-[ 5-(6-fluoro-3-pyridinyl) <42, 3-di hydro-1

H i nden- 2-yl ] - 2- pr opanesul f onam de

(3= tﬁéng)@@@l dM M - k- ? g&dﬁrepéne\%b ?
15828
S b i e
N-{5-(qetbigng)-g43tditvcie-d paifeerR4y prnesulfonamide
NNSE@-ri@hypiy3-pytdingt)) 2, 2-ddrydiohiteHreted-2-yi]-2-propanesulfonamide

N&F'—(@%ecﬂn%t% ]3 @H)Q 9&2? r@ AATh&&h-2-yi1-2-propanesulfonamide

[(ﬁoc&ﬁn%-g y| IQ Ib%ép%l ;'lo‘ﬂé‘?ﬁ -g/I-2-propanesulfonamide
NNISF(6- E(C&T-Yh'éﬂﬂwm)ﬁ) Bprdiklidng-1 H-ideh-2Hy inpehropanesulfonamide
NEf5HBdganc 3 ylididy PR SRameR ol HOR@ER-2512-propanesulfonamide
N%[(g |(.lgl'062 gg"ﬂ? é3%‘lﬁ/§ﬁH ghiy rWAe% Zgg#’ {rgyaq\egulﬂonamlde

R oS paepanic
N%r(ﬁ@yﬁdlaylirﬂ]fi Cﬂhxﬂf@ﬁﬁﬂedﬁn £-y@rirdeanesulfonamide
NN5{(6-fI(16roaz-6 ridlnyfﬁ) DY Di-irdied=-H{ Yk Sahesulfonamide

% é;rgﬁ);“y nd%ygrquglﬂg&p' fonga ge et

lb § 9- &,Haﬁql -yl}-2-propanesulfonamide
NMS{(&-DQ/@TIfdMYOfZD(S ﬁihpynol- Hi-inylep-22yI[22-grdpadeauifbnamide
NH5i(BHatro2-Mridirdt)pr, 98 8%“1 H-RRMR]-4 Bropanesulfonamide

N%I(é y&g'ro r[n 'yg§ lrg;/%cﬁ 8# t&yﬁg?njflalénden 2-yl]-2-propanesulfonamide
Nnp1(H+imidg '3:3yditpyctio-dHH)RM2-yI]-2-propanesulfonamide

N+f’51(hdéﬂf'ﬁ*ewy] 4I-mramamﬂ75£ﬁ 3-dihgdriodiH-inden-2-yl]-2-
phSestfohdraigs 0- 2- pyri di nyI) 2, 3-di hydro-1

N:Ib é@ﬂ%@,;ﬁg}@&ﬁjmw‘? E;&O ﬁ?‘ ﬁﬁ{@-ﬂ xgggn g yﬂfd;?@panesulfonamlde
Jrnsthyp2 L lgylb @pﬂ;h}ggmﬂ-ldnngﬁ ao/l]-2-propanesulfonamide
N%{En'(eﬁ“fwrétdwdmﬁ) pwdldmonwlhdéh 23t P paresiifonamide
NJ[S 8Le98ro23- Iré%/r]d’ rgfl)pi QW éj 13 Dropanesulfonamide
i H‘é% hQX )rg %yr glmlqlra ng@n -2-yl}-2-propanesulfonamide

g Bchigror2- QYﬂQHM)—%?‘IdinrW‘iljl -irtleB-24yhg-grapabesulfonamide
N-}[-E (A ddoro23-yyridirdA)a, @@ﬂfyewimmmzﬂ -2- propanesulfonamlde

NP (B ifiH bR fi £ Ll %1) y ygro- 1
FE A

NWSh&éﬁcan ]mewmd}aaﬁssww@namm\ 2-yl]-2-propanesulfonamide
N4{+2$5>5([6~(t3ﬂ®rbmeﬂ®t)f% HbliniH] Y3 amyarowinhe&z%dé hydro-1

pri -2 20 propanesulfonam e
id 3- di hyd 1
Eﬁ;%ﬁ?g “gf"w'% -RyT 'Bﬁbﬁ'b%ﬁe@éygf eﬁkhmaén “yll2-propanesulfonamide
N- ﬁﬁﬁ;ﬁgﬂaﬁpgpgﬁwm Bi-ldmytl%o—ﬁ-l -BrdenipyylfB-plopanesulfonamide
N-[28 P8€AfIdorbla-methiyr- @d1Hd2|2
| anesiRgTtdL ! S pyr ny% R yarori

pr opanesul fonam de
%)55 6%6@'1‘?(‘8%3@)"@?5(%? Aydihydpo-3Hdndand?-il-2-propanesulfonamide

or H—phadnm@twdﬂl}ya@egpta@a et ofvateadr pledrdd thereof.

N-{5-[6- (mathyl oxy) - 3- pyr| dinyl]-2,3-di hydro-1

Hind anesul f on
127, [ 2Bo&e! preRalhy AcRpo iRt e g?fm?dwbc'@m 1, comprising:

H-| nden- 2-yl ] - 2- propanesul f onam de
(a)Nep&ing 2 ainhpuad 8f faymuldi (ny| ) - 2, 3- di hydro-1

H i nden- 2-yl ] - 2- propanesul f onam de
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N-{(2S)-5-[6-(trifluoronethyl)-3-pyridinyl]-2,3-dihydr
0-1 Hinden-2-yl}-2 propanesul fonam de 30

WORG6ABB2H- (5- chl or o- 2- pyri di nyl) - 2, 3- di hydr o- BCT/EP2005/008562
H i nden- 2-yl ] - 2- propanesul f onam de
N-{(2S)-5-[6-(trifluoronethyl)-2-pyridinyl]-2,3-dihydr
0-1 Hinden-2-yl}-2- propanmgsul f onam de
N-[(2S)-5-(5-nethyl-3-pyridinyl)-2,3-di hydro-1

i nden-2-yl ] -2-propanesul f onam de

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

[ aRnde 35

nden- 2-yl ] - 2- pr quanesulf
[ (2S)-5-(2- quor( { |d| nyl) -2, 3-di hydr o-

H-
N-
H
N-
| éé;C)z 3-di hydro- 1

pharmaceutical ly accept abl %5 s SRI vate or prodrug
thereof. 40 12. A process preparari ng a conpound
as defined in claim1, cdhprising: (a) reacting a
conpound of forrmula (11): WO 2006/ 015828

CT/ 0QR/ 008562 ' i
WSSEIRGE, o~ 0 AP HE SR 1] 3 anb’xga%ax'lﬁg;@p’xw'tha
batiesfi¢ Aeid of hor@naﬁerﬁSieréiﬁaV%@VP@%{‘PP%%R/? am@‘f%ﬁﬁ with a 5
boroni c acid or boronate ester derivative conpound of
formula (111): Het-B(ORWet-§OR)) 10 wherein Het is as
defined in claim1, and R |(?'=, hydrogen, al kyl (such as
Cl_6al kyl) or two R gr oups &rma ring {such as a 5 or
6 menbered ring); or 15 (b) reacting a boronic acid
witdreinGH@INaLE desihery incskipot rechdaR i bydragen, @IKY) (suck Ra)YRs@Ryl) or

tm)éi? F*ouggfﬁwsa rlrgg%s%ﬁ hs 8 5%r @maﬂb%dﬁﬁn@a( V) wherein

are as defined in claim1 and Ris
hydr ogen, al kyl (such as 20 Cl_6alkyl) or two R
orgroups forma ring (such as a 5 or 6 nenbered ring);
with a

(b) reacting a boronic acid or boronate ester compound of formula (IV):

3
4 R'R?
(RY),
N
LS
RO\B )n //S’
I s \ O \R1
OR R R
(IV)

wherein R to R%, n and p are as defined in claim 1 and R is hydrogen, alkyl (such as
Cisalkyl) or two R groups form a ring (such as a 5 or 6 membered ring); with a
compound of formula (V):

Het-X
V)

wherein Het is as defined in claim 1 and X is a leaving group;
and optionally thereafter for process (a) or process (b):

e removing any protecting group(s); and/or
e forming a salt; and/or
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compound of formula (V): Het-X (V) 25 wherein Het is
as defined in claiml1l and X is a |leaving group; and

wopitconsks y t hereafter for process (a) or proCPCHFEP)N5/008562

removi ng any protecting group(s); and/or 30 formng a
salt; and/or WO 2006/ 015828 PCT/ EP2005/ 008562 49
converting one conpound of fornmula (1) to a different
compound of forrmula (I). 13. A pharmaceuti cal

oC ; [ [ ny,.o
crEReihy Bfe EORBENH S Ee PR PrdBntodhitiiy £ g

or diluent. 5 14. Use of a conpound as clained in any
18f cRAaphasmacduticaincanhositien baprising soforapoumneldiscdlaiemedd ihamy of
clalnf@i N &n@la fHaAYIgedUtbAllyacebSene @afler 6PAflicht. on caused

by a reduction or inbalance in glutamate receptor

function_in a mammal . 10 15. The use as clainmed in
121 ai Hee £f asemprHNd A clairaedbieany<of Siains d pHr isrthe mangfacire of a
medicpoentifondreefirg oepreventiigya diteadeadmmondlitibd chased be a reduction
oft irRldRA n Qlitali=RY Ritbp@Rfurefiorfin® me@ff.0r condi tion

caused by a reduction or inbalance in glutanmate

receptor function in a mammal. 15 17. A conpound as
121 ai MeRiushagrlainadip claiferidiwhereie the dsense is schizophrenia.

schi zophrenia. 18. A conpound as clainmed in any of

16| ai Keoppblind 98 cliffed é’hy’@@?éﬁﬂgg D1 fo?%e]t?eatlﬁegﬁrir}g%/ention

f treatnment gr prevention a di sease or.cgn
ofda 1sBi 7 o lopliebFaNby A refuPa R dmp e rsldpmate receptor
fupgliasyp grmamméti on in a manmmal conpri si ng

adm ni stering an effective anount of a conpound as

1£! ai N%gr’rfpeu@cré(s ngin?édah%irﬂﬂé her%ththé%iggsgqgséﬁzophrenia.

clainmed in alm 17 ereln the sease 1S

schi zophr eni a.
18. A compound as claimed in any of claims 1-11 for use as a medicament.

19. A method of treatment or prevention of a disease or condition caused by a
reduction or imbalance in glutamate receptor function in a mammal comprising

administering an effective amount of a compound as claimed in any of claims 1-11.

20. A method as claimed in claim 17 wherein the disease is schizophrenia.



