WO 2006/ 066745 PCT/ EP2005/ 013290 -1 Tetralin and
I ndane Derivatives and Uses Thereof This invention

WO edoaer43 0 substituted i ndane and tetral i n coOPQDERZISS/013290
of formula I, and associated conpositions, use of the
same for the preparation of a h%dicanent, and nethods
of preparation thereof: ) mMR2 Ar-S(Oqg Pl 5 or a
pharmaceutical ly acceptable salt thereof, wherein: m
is fromOto 3, pis fromlto 3; gis0,1or2; 10 Ar
is optionally substituted aryl or optionally
substituted 5 to 12 nenbered heteroaryl; each R is
i ndependent | y halets aliiandndayke Pelrivat®es arel Psas B ¢Ov | ,
Cl _12-heteroal kyl, cyano, -S(Ot-Ra, -C(=0 -NRbR
-S02-NRhR', -N(Rd)-C(=0)-Re, aor -C(=Q)-Re, where t_js
From 0 110 ByenRn S R AP GG AR DR ATRERG gormula
hy d5@DB&H cRted Cdmbdsitidrisyilse oflthe @Atk fREthe PrdpyAfiOYeit, medicament, and
C1_12}aIK#I, C1-12-a|k9xy or hydroxy; (~X NR2isn
and PRI PIPAERRESATI Y is 1 or 2 and X is - NR3 when
nisZ,orXis-GWWRSWmnni@H.%¥Z\mmewlm,
R4 and R5 each independently is|hydrogen or methyl.
20 The invention al so provi des Ms t he conpounds
of the invention for preparbB6y; 4 ament, and
phar maceuti cal conpositions conp e he
af orenenti oned conpounds. The actions of”
5- hydr asg\atphyphasitiell| &cdflbleaslt thermdf,or nodul at ory
neurotransnitter in the brain are nedi ated through a
nunber‘%‘ﬂ?%ceptor famlies termed 25 5-HT1, 5-HT2,
5- HT3, b5- k%, frods $ib63; 5- HT6, and 5-HT7. Based on a
hi gh | evel - /210. 10. 2005 WD 2006/ 066745
PCT/ EP2005/P8£ ggglol\@?z HT6 receptor mRNA in the brain,
it has beeri8fdi®di t hat the 5-HT6 receptor may play a

ol e in therpashRhagysupmeitéd z&ﬂtdmgiio&ﬂly e3iitRld 5eN Y eembered

system di sorders. |In particul ar,
y Leteroaryff P

each Rl is independently halo, C.12-alkyl, Ci.12-haloalkyl, C;_1;-heteroalkyl,
cyano, —S(0)—R?, —C(=0)-NR°R, ~SO,~NR°R’, -N(R%)-C(=0)-R", or ~C(=0)-R",
where t is from 0 to 2, R%, R, R°and R? each independently is hydrogen or Cy.jz-alkyl,
15 and R®is hydrogen, C;.12-alkyl, C,.12-alkoxy or hydroxy;

@
N r
R*is > ;

n and r each independently is 1 or 2; and
X is -NR® when n is 2, or X is -CHNR*R® when n is 1 or 2, wherein R’, R* and
R’ each independently is hydrogen or miethyl.

DEED

20 The invention also provides uses of the compounds of the invention for preparing a
medicament, and pharmaceutical compositions comprising the aforementioned
compounds.

The actions of 5-hydroxytryptamine (5-HT) as a major modulatory
neurotransmitter in the brain are mediated through a number of receptor families termed

25 5-HT1, 5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high level of 5-
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HT2- sel ective and 5-HT6 sel ective |igands have been
identified as potentially useful in the treatnent of

W@ 00ba6G74CNS di sorders such as Par ki nson's di SBEAEEP2005/013290

Hunti ngton's di sease, 5 anxiety, depression, manic
depression, psychoses, epil epsy2 obsessi ve conpul sive

R RO gl A R 8oy ey

dols i terpathol @gdindgraltBardé catsd abrvasysaaa et ders. il pafti@lar, 5-

obesity, ' at.t acks, akathi sia, .attention. .
G STy e S el e AP gLy usefl n the
tehingdrit of creot ABIS difblirs swdhtad (ﬂ’bﬂ%&@ionfsrdimasé[ Hginéiby®8a’s disease,
such as cocai ne, éﬁanol ni coti ne

s e S e e E PR GAT o A AP S CHe e gapplsive
&&Sﬂlﬁr@hﬁﬁ)dvﬁlédirda’@,l rﬁégh“alhdf aurriaad dkeasd@aba iehyodéghitive

3 Sy geephal us. uch compeunds, are. 8l o0 iPSLed obity, penic
gﬁ&k@ QdkRthexsd, hﬁaﬁtldrﬁiaﬁcdlhwéﬁaﬁﬁqﬁiﬁﬁd@qms |a@c@ﬂdlon deficit

rder See or exa .L. Roth . J.
gﬁ&?‘#ﬁ?‘%ﬁg)éﬁ%}l drsyal Omf%&a %ssuc GestmY g a@m%otme and
@en@dm@é@h&}’s&iﬁz@hrenli\@hd aleh alsHRIeRd assodd&Bwith 3pinal trauma and/or
%20 327, A.J. Sleight et al., 15 Ne rotransm ssion

1n)qn‘_ SllC:tl as hygmepbalgs Sarla FofRPORRdsre a Isasgxnseisaitybe pf use in the
BReRA:# Bf Alrald gastr@)ﬁ&Zstm&( @ILdi&éﬁi’e& su¥h 'aé ﬁn@@&?&l Eowgiﬁiworder

and_5- HT2A nod ors. have been discl osed, the

eehior gxeple.tipl b%ot chaled Bormaentpdmndben-Hab4 :%6@ wesr 1403-14120,

TR, 5BAYlealil Aol PEaz%u"UlG 166%,88! 9103104 ]551&%&1;2& al.,
receptor, or bot 20 The invention providé&s

Nmmtrqn@m@@oe}um&ﬂ L hdn® a88dp bhkdght chglsoeraipria ID Research Alert,

9 QN use of the same for the preparation of -a
Ci@%? gjr‘)neil §and nmet hods of preparation thereof. In

spec Whike sersGaHF6rand tHE2A mvashdators lprfgbce@ehsclosed there continues
RS BEL ﬁgédrlfél c%rﬁﬁgxﬂdstt{ﬂt%g Sééhﬂ 9b) Iﬂgﬁﬁaﬁggﬁ% ?ﬁcg%tor, the 5-

assocl ate Aaceut i cal nposi tions
ﬂ-IilFZzAusmpgomhebsﬁme in the treat ment of central nervous

syst |
o son dereilor bRTRRS i GuBhOR B it
aompbunmsposrearféhe fuenefontheyprepdratienci mediteisent, and methods of
n S h Se.sta . the.foll te

greé)&ra%o}é t?lé% J)fe I3 ?éafg mbo d|1 hie e ggén 1é1t\ff:1ﬁtéon rggﬁegglg a£1 -
amghtichted qmno]mam& ¢o|mepmhaﬂs and dsvndatgil pharnipebwcal tctmmwﬂtons, and

eet}rllc%s%cgr i Ii]nat ag’mg iy ?‘ﬁ ére%txrrl]egn&logr pa?c Ierfvbgsastfst%pn &%%nd seases
éhdhgéstnonﬁéstmdel qvhaﬂkiaaslordeecf erents unl ess t he cont ext

ggﬁ;‘gﬁ@ryg&gllﬁagjtotng Ejﬁg& 1 ecém tdhs(glog%lfe\ 2 nWoé%orgtﬁtg{l%rginobyareference in their
entipeound or receptor site. "Alkyl" neans the

RRTHEL A e e —
a;tmrﬁatldnaamdw@alﬁﬁwmme dediditienswgvenidrebon Rtaissbe notedwedt, as used

%Pfollf?cggon apd thes 3l {1;%/ d) St pt&%%ﬁnggﬁlé%o?gfs Q‘g’l’,c‘ar bagg “the”

urruhldaiéurabmferaute uﬁlktss the Boritedt dearly didtdtgd othedtwiyd. ,

pr oDyA&oms%pPerfgrp ¥o a ngpg%?f {11911(:5 ggﬂ%cgﬁé Ec%zvg) 0%/f gr}ég egrocompound or
receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms.
“Lower alkyl” refers to an alkyl group of one to six carbon atoms (i.e., "C;-Cgalkyl").
Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl,
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-3 isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,
octyl, dodecyl, as well as those which are

WO bdoissd7at ed with the exanpl es of the conpoundBCDEP100E013290

i nvention. "Al kylene" neans a Ié near saturated
di val ent hydrocar bon radi cal of” one to six carbon

1so§utcy a,lrsec Efutty{‘ ?erg Ep%l %lat tlilffé gtr Xlgfjl %, a decyy gsr ‘grcl?as ®dse which are
itetstryteé weth tht hydreples of2h@ecth peiddsl oét}teylheammonp ropyl ene,
2- met. pro Iene but ne,, pentylene, as wel.l -a .
C hosHBRE RN g, b A PR RS e £t B e o ix
cabpo s oﬁrfa BrascHed y&ntatahdivilahKeydyrbeledon e aakofahree to six carbon
| ] near uns rat d|v l.ent rbon radic
L R e R R R e B
byﬁﬂeme qj’dﬂqﬂen’e’;lﬁii wéll asahose hﬂﬁeh ire 1Ems>Kra€e’dM&dnﬂle kRarapREBE the

%_ Wv%éﬁgg C}hC}L) 2, 2-di et hyl et henyl ene,
i)t elé“’ ‘H’yl propenyl ene, butenyl ene,
pent exikéBiee" e&:ane& lineas uﬁﬁ@@ﬁté&ﬂlﬁﬂerﬁm@dﬂdchﬂb@hrr@cﬁleﬂ of two to six

Wi t he ex S of the .invention.
a&?m %ﬁaﬂarat frlfet iR FESIR }othred® six carbon
d@fmg;leg b@egybne EREEUILES, 8- du@keﬁg}%erﬁmeﬁé |p€§pén’9fe|n@de

but re not |mted , et hoxy, 'S .
Fiproreny e i GalebPER B S G Faihag Wi atpilstrated with
%ﬁ%@ﬂn@&s @ft&%p%ﬁﬁ?éﬁﬂiﬁe vaeﬁfi@ra | nVetnt i on. ]
a Ist" refers oaconpoun i.m nl shes or
pr evePeXY Heeat SRyt OR aberrigr R eoa&k@aﬁgeﬁaﬁg F%r@gbt@&amples of
§lkb moR mcmnﬁlt@rémﬂ%f@ﬂt% e o, e@l’i&i’fﬁfsbﬁropoxy, as well as
dr ogjlar bon

qsev thar%\#glgﬁﬂ% Wﬂtgns ol %%tﬁ@?w% ofthe tnvention.
opt i GMakd/mW befeisttdh @&nﬁ&m@ thad @fthRed e\ SbventFRRABY SSof

of aryl noieties include, but are not linted to,
Bh@ﬁ?’l Comi%fbmdfﬂf receﬁﬁ’éﬁ]tt%al enyl, phenant hryl,

f1 uor gyl meé&%ﬁ%h@mﬁ%ﬂ&ﬁh@Qf/dma@cz}HJd?&)éfbon moiety consisting of a
oxydi phenyl b| phenyl , y ened| phenyl

o d pWefﬁWC IW%WI%| Fhegpyl growp gqebm;gmnpgﬁ Wbstltuted as
dipiemetdis oﬂﬁﬁﬁﬂeé gﬁwlmmgﬁ&qﬁghgé Y hre n%@ NA&RfeH 1 PhHenyl,

benzodi oxyl enzop benzoxazi nyl

pephtbXananishalenyliben ey, ingemyh opiiplensy pgenyl 25

%@@ﬁzfeglipg%hg%{gﬁﬂ?%ﬂ EH% B ﬁ%HIIpheer)} diphe &flsulﬁdgl
i LA S @@Ylfj@nzoﬁtrwsésbenzodloxylﬂ
WE:?[ g?ﬁrangll 8%&%025‘22%}71 35%? gm%h?ﬂai)@rﬁ%p%?:%ﬁsléﬂxg@eﬁ%pmemzmyl,

bpmz]omj@ghdm@l; bgﬂgm@r@olmyb meethylemadipxyn yb gthylenedioxyphenyl, and

ﬁ‘ﬁiﬂié' e R R 0RRE ™ ot onal 1y

subs Aztylﬂn@d megngleflivalent ahi‘yé]rr@dﬁal @@erémray)ﬂ &l aeylefineghlgerein. "Arylene”

&?Aeg by ex&%lé: \I%)ﬂ é r%%a a'r{l1 k@feﬁ?l@ﬂ@@g% E}{enﬂﬂr&%nl 3 ghenylene

aﬂd é,é;ghegylguspreagecdmly)nwhmﬂne:ne;r e olg:tcglally substityéd as defined herein.
e | ST D 2, SRRNBRF b ol TR R RERRN el il
of t HeRéwhprdhidsnelkylehegiowpemdiRins ar @ykgtanp hedefoled hereln, e.g.
2 arégﬁ%ﬁ&lﬁletﬁ%&?{%ﬁ%% el l) @%@&y&eﬁ?l s @Jeg ds thqse which are

Sl S
ﬂlustrated with the examples of the compounds of the invention are examples of

arylalkyl.

“Cycloalkyl” means a saturated carbocyclic moiety consisting of mono- or bicyclic
rings. Cycloalkyl can optionally be substituted with one or more substituents, wherein
each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amino,
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rings. Cycloal kyl can optionally be substituted wth
one or nore substituents, wherein each substituent is

Wwo pabeperteent | y hydroxy, al kyl, al koxy, halo, hedDEP109$/013290

am no, WO 2006/ 066745 PCT/ EP2005/ 013290 - 4
nonoal kyl am no, or di al kyI am né unl ess ot herw se

l | d f
BrgrIueRine or A B, IRSPURRWR: s RSt fypmetes of
q&thiaﬂ@iltnybhctwcmludp et yke notdinsita@hexyiclopeyil adyelpbytyl, cadabentyl,

OREsb <rslpBipaE g R B e Breanied dENGER thereot
aﬁ:htah Ogohwdreitf, drelepdnitéiiistas a\teﬁds widsewhith ape Bt siithfthe

t he unds of the.i nventl .on. cl oal kyl al kyl "
TSP SRy amds AL U RIan: R K - wher o B 1 5

a| ky“‘(ﬁ‘;&ﬁ)aﬂ@@hﬂg}l” msnseyrabeat dithe ﬁﬁfrrﬁilﬁ 410, Wk#re RMis alkylene and R’

& ﬁ %3} ns an al kyl radical as defi ned herein
el &ﬁ IRSRG BTt hree  hydr ogen at ons have been

repl &warom 1 rdeas YIS ATk {IUGNCali B demdadee&hmfeeélﬁ@hedwo or three

m t he roup C nS|st|ng
>§f TRRGRRO Febeqh reph Mﬂ&h@gegstﬁtelsﬁ 1edefn§b nﬂwefeﬁte@ from the
a:? plcshaadisng —DR&LN'RhE pRd ng(@f RAGHREOAR Y leftegteheom 0 to 2), with

cooaiof radical )5 [hyoushe ceatoon sierl werel T
Exbbo Aok, I“aieieﬂl R By éﬁ%eB acylam@yll E;Qﬁﬁﬁ&ﬂ emfcwomcylﬁm fR® and R°

ot her hydrogen, cyI , cycloal k
T NGRERGIAII0f Fac e ma%é%ee 38l elkVIRevc %%&F&@%%Mahl and

whkyh is @W'lﬂ%}dﬁé/%en, Qkylcéﬁfé o%ﬁéyk)bl‘ By dioAlleyl ARA, IMISHHheh 4 8 1br 2, R is
of 2, Rd cycl oal kyl cycloalkylalkyl

alkylnercloalisy]s syslendiyl afy#lﬁsﬂoaaﬁwb #imIno oPoRR kIR Ie: Apdialkylamino.
ﬁ@ﬁ%@@eﬁ@ﬁﬁ@%ka‘fﬁ}gl@%ﬁ&ﬁﬁ@%u‘t 96 315 omi Al A B, kbt

yd I
iAoy hylro %w%%%%y 12> mg;aewolﬁﬁxﬁ/ hydroxy-1-

t -
WQBW%%M%; |2g¥c% y?rd?m}y;%‘og fo?ﬁ’%{hylethyl 3-hydroxybutyl, 2,3

by Whtiw rozwﬂymee}wimopvﬂe ﬁwlmqﬁlpxli 3-aminopropyl, 2-
Rief sﬂff@ﬁﬁ msﬂ%{r%%ﬁgghu} %n%le?sm? éﬁgﬂ Eﬁﬂi’dsﬁffMpropyl

am nosul fon
@@th}flﬁmmpM%Wlmet%yétrhyﬂhameewfpéﬁyﬂ rrreyhylammosulfonylprowl as
Wr@ﬁ stﬂh]GFQ WY hfe%&ﬁ%&%kng} g?elt%}?(ﬁlg@s BP 'cfoﬁ{}%hﬂﬂé’%‘che invention.

ose trate
ex anﬁﬂetsroefylf h@awnpouwdmor bikgclic momoevilont radical of 5 to 12 ring

at %r 91‘3%%51( ]ga&%ﬁ?%ro?nmr}ﬂ%%’ n'ta(hl}]ﬁg oBL G%5! %P&]?PJ}%’ eflbatoms

rin ng at’ l'east o
m’tf@t@tfmm i 8y oz Sntharemmgingréng atomms being Chméid the mgderstanding that

figLenaah ohr?t%f 25 h%@e{)rggrgf fa%f@anﬂlﬁve g Marur I‘rﬁ@ic r1n§ The heteroaryl

remal ni ng e un erStan
tihgmay e Oatloaghrssbﬂtltlpt@d as cﬂnedﬂu@rdn@tEgam&e}slof hat@rccaa;ﬂ mo1et1es

I
Yl 5 B 0478, 15 N GEBEY ik 08 i,
wfadtaeob’r mlalagalazqwx ptrazisyl, thaalyl denzdshiendy thiopdtentl fnretrefbl pyranyl,
odty)fl‘irﬁg &Pf)lyr dgzgﬁégll y%,lp%?%é%gkélzn%ﬁl Ihéllﬂﬁgluéjl 1s0ﬂ.unohnyl
bdnzefuy}l, bmnmpheeﬂybenzbthlo]p}hemgubentmnda@dlyl ‘tpqnnzaqulyl
B B, YR o PSS AR Wi
tanalgl, hﬁazphérquhnomlm;d,cpmmﬂzwumaybhnyﬂ;e;mzmmhm oiaphthyndmyl

benzoo benzogxadi.azo

BERGOTA ThPabry PR BRI R 1o Y & ERRr e ilusrated
with the examples of the compounds of the invention, including partially hydrogenated
derivatives thereof. The aforementioned heteroaryl moieties may be partially saturated.

Thus, "heteroaryl" includes "imidazolinyl", tetrahydropyrimidinyl" and the like.



10

15

20

25

30

35

triazolyl, triazinyl, quinoxalinyl, purinyl,
qgui nazol i nyl, quinolizinyl, naphthyridinyl,

wQr@siosiTay| , car bazol yl, azepinyl, diazepinyl, PCT/EP2005/013290

acridinyl as well as those vvhi? are illustrated 35
with the exanples of the conpo nds of the invention,

i ncl thal Ly ted .d th
o SR, DX AP OO L
peefintet dletein S'&’E&té@h@?ﬁhne" ayde optietdlycabyritlited acHefied herein.

TSR o SR Bl RSAD, B i

mieallh&tratdﬂll wigh eitexhaples ofihylcompduadd ofwhelmmeiidiat er oary!

defin her gl Het aryl " e
oot D Chflel P Bip et aar iy Repesdterehngeably, efer to a
sdﬂeﬁ@:@ﬁaﬂxymnaﬂoﬂonbfdﬂﬁ@m iédy. exanpl e, indolylene,

[ whi
P Sesl e ren S s lsmar SR i R '<Boni st e By drppign bas been

teplaerd W same b giffe@dniihaloah. O xcaiiary halcaBeR inclindd —@HzCl —

5%55@“%%p§%52r@ha”9 aEieg:o S sdiEb n@?@bsﬁx@% Thustrated with

BHeleyhmpres @Eﬂie&@ﬂlpbﬁﬁ@d &F theitMehGdh,one or nore hydrogen
has peen replaceqg with sanme o[ .di fferent hal ogen.

nﬂI{%{EFSPCN%IP%)ta}QQy [eang g patgeate erem(g%pig?ne ring atom is N,

N@i‘&@@a@k 1084 thiemaalikyting Stoths forrf;Fﬁ)alky&%ewap as
t hose WhICh are |IIustrated Wi th tlegthe exanples of

the dofptsigEl sreaphemanpEHepoRluraleg M EEyOngatRgRfone to three
Hﬁgsnﬁlcé @&ayﬁ%@m R tﬂm befdmr%teteh%a&hs OMRséd ﬂ'ﬂ&n%‘it?@%en,

and t e remai n| n% rlng atons form

QWgﬁlll Ry S&fie)- gTb@lpftel‘Oﬂécﬂ)é FBeyeIRheonionally sibadeAas dpfined herein.

18 Sh R Ioy RSt S0, Bl RORoIEnkd @ pikiigs) L
Ing%poraun odf? kﬁ{orlﬂtgz ree.or four hetglrp[()31 7h piperaziny

b@rﬁ@@@ﬁrafzrrarinaﬁml%g@yﬁrohﬂwéwg@ﬁ iginyls ypidgzol myim@ldazohdmyl
g)ﬁ‘r]iclﬁ%ﬁ ﬁlcﬂzﬂxn %Qaz%ﬁﬁﬁﬁrl %&hﬂiﬁﬁ by, ﬁbhﬁﬂttﬁﬁz@mmﬂ

ereil 'es of het ro y nol etl es
18ﬂ&m4z@bd1nmhtquaméll¢1@’vl fnizcted lts@ﬂmmlg@fi,ub@nﬁwdazolyl

ﬂhﬂﬁ{ﬁ%ygﬂﬁyl beﬂ%@ﬁk@ﬁg IFQﬂzoaz% Qirﬁfyldahydroﬁlryl tetrahydrofuryl,

pyrazo zol'i'ny

Sapsian] iy apytaay i amobars ﬂyﬁmozpb@havlmdfomde;
9% ?Johﬁ}zl@t}flkoqe@ﬁﬁ{ﬁ%bhﬁé dn}']lt {%‘h%‘?éo' rﬂ)‘ﬁh?d tetrahydroquinolinyl,

I sot hirazolidin ul o
teér@hydrrﬁ@klu mylb@nrqulrﬁSdhcmlwhlch 20 tra@daﬂﬁi ipleieggonglis of the

t 2t ﬁ&%ﬁé% é 1‘3’&!&1\{ 08 {1}% (< Arﬁlﬂ ydﬁrﬂwu'ratg(ll gé@\;a%fvysr tM%reof_

any tetra r OFy any
t hi ar@ytpimlﬂy nwstltttttd awbmphsﬂdq 1ny1$sggulaﬁ@x phenyl",

gﬁh gggﬂu' :hﬁ o%&gh?p q?e%rg éiE‘y o}%‘%ﬂﬁp Fétlaéqaryl or heterocyclyl which is

Dmmﬂy dubhssicapad nrdlePﬂ}depﬂasvmheﬂﬂe taéourhubéltwmt@ tpreferebly one or two

LAk RL et 118 TBIGR o R OUDS, BlcL

hzﬂe,rr&trb, cy2Bo;, Gt dxynakoyy, suibisd, |at)d1uedib mwinerrllgdadinondi- alkylammo,

SERTEIRBTS Pl ol LRSIy
bleingtatioy)s HICR ®AI,eBOICR (vdpre o el lylt@enbﬁ;d)mt(lméd R’and R” are
Loy 7 S S s
ﬁl&l/eaxg' & yp(i%/ﬁ%llyfaﬁq% (@ff} ilif))al éé@;ﬁ%l(wﬁg%tne{s 94 llr‘ﬁ#'er from Oto5 R
A RPxre 1I%Xepaewden91y h%pé)geglolf Xh{?fnarrl]c? Ra dhagb ka.¥e, ?I{ergndenﬂy of each

other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl. Especially
preferred substituents are halo, and still more preferred are Cl and F.



30 hal oal kyl, hal oal koxy, heteroal kyl, -COR (where R
i s hydrogen, alkyl, phenyl or phenylalkyl)
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and R' are independently hydr %en or alkyl, and Ris
hydr ogen, al kyl, cycloalkyl Toalkylalkyl phenyl

or phenyl al k
P TSR LAl R -
fryid rsyzxghatmmgahky}he,mlamzl ifea aannﬂoerr grozp disydepelid enddryubdtitution

e oarRSt AR ERBRERGT aPog by PSR Dtgseaptlimyed to, halogen,

p]keﬁe rcrradylsn}d@slfdriyhﬁnyt suchrae niwdhaesudfod yliki, dthanesdfonyloxy,

2006 667
T R G S I VT s
thbndﬂ?%uﬁﬁﬁtﬂﬂe& gemm@nisbplrm@lyloxy,asﬁ@@r at @ell wk thbse which Bre

nt het.i c..or gani c an_at om or group
B Gt b e COoEE b P e aL - ons.
Exanphesiubfod’ @x@ééhﬂ@ ] @difdsthia igkddsles wibita tadget. Mie interactions

S SR P el B L S A

t hi ore meshal” bﬁm@ﬁsw f @By sannthe amyéepily aElaned event or

t hi eny sggﬁalo hosphi noyl oxy, pti.onal |y

SHBSTH PRIy PEORYL Ochaﬁpéﬁ% lesgraptiqykypicludes iggippces where
@e &VROSEr MhufRtafELocclld Al ihadhfets M Malchhed&x appl es of

t he conmpounds of the invention. "Mdulator" peans a

ol ecQI‘SéasteﬁEi‘fe iDRREEF ABY disgaseroaditigngumptemeor indication.

| Nt eFpfEkd QBsnic idMednwdss “1Bbit s@EntN Aeahd thelEleh Qs inert under the
ag onlst ant agoni st, and the_ |ike, as defined herej

f@n digipRs ofrife reagiion Res én%?ﬂb?d inyFeRIChAREAG AW, Including for

Whssausting Q)ﬁ:?e%' &%ﬁ)rﬁt\f%‘&et% dﬁf&&ﬁnﬁt}@-@%emor%lde,
nee not occur, t hat _t he descrl ption includes

hlorefarmsmgthaieac fhl@ﬂé@ en timé}or%mﬁféla% dimirosihens gielnd ether, ethyl
'aE‘e?&t@né‘c@%n'e r}n%&l%ﬁkefdﬁ%sm@@ltanol ethRR2SSpeh@L€op Gﬁﬁﬂﬁ tert-

dl sease, condit’ion, %(n'pt om or i ndi Catl on.

P@alﬁl diwgneantidingrand thedikes Pnigsripecifiedifpsthe ﬁ@n%%fb’xﬂ?ﬁ tsolvents
luSed R&ARL rddBGIGs oF R présent RhELPRS it tdMent€act i on

bei ng described in con unction therew th, |nclud|ng
for Bharmsicenticnisaceertableomeenethawhich s wseful é preparing a

BRSO ARl R LR o R A sl o
eﬂ@trmsle updenapble andy yidlaiﬁétﬂa?tté\fhlébléﬁ@ﬁbtab}?éphwter@tah‘ms well as
Bﬁhggﬁﬁmgﬁggﬁﬁgﬂuﬁgthanol propanol , isopropano

tert- “butano di oxane pyrldlne and the |iKke. Unless
speciPhahacentichlly woentableyaltsy loéa sohpermnd meaes skedat are
%H?}‘Iﬁ&@ﬁﬁ&aﬁ%ﬁ é;g%f%eaaoéeﬁ%ﬁ%g helely 604 E}f&‘ﬂ p@&@ss tﬂé‘&—%md

vent's ceutic accépt

whahedokogimsbfctivity of the gpeanit ngmaourpfh a?rwhcselm mdalie
conposi tion thﬁ&dl ﬁdﬁ%@ﬁs&ﬂ {o%m%@(vﬁh it} aﬁl%k?i sx?cﬂ‘ls hydrochlonc

nei t her biol ogrcally nor erw se undesira
i ncl udes thatti, Intdirglhroinsic acid eyt fabik eCIﬁmltlwceetced,lphafghoas acid, and the

[
We as I’E)Ir ?&%éﬁa&ﬁ# %kﬁ%gi c alé?:? Ssch’lo‘}s agetéco%dd Bﬁrgenesulfomc

" Phar nraceutl cal 'y acce sa
means saltsaﬂﬁamzanamnpﬁanndﬁnmumthbﬁyca@deﬂhabhéﬁn@swid

defi ned herf&marjflc acu%j g\il&t%the t%%fcha%isd gﬁgo 1%%&1%utﬁg1.ic gac(l:,ﬁglycolic

phar macol ogrcal rent
sal ts incl adé; hydroxynaphtmc acid, 2- hydroxyethanesulfonic acid, lactic acid,

maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic
acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid, salicylic
acid, succinic acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic
acid, and the like; or
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acid addition salts fornmed with inorganic acids such
as hydrochloric acid, hydrobromc acid, sulfuric

wa@eiod/osaTeiri c aci d, phosphoric acid, and the BOI/EP2065/013290

or formed with organic acids sgph as acetic acid,
benzenesul foni c acid, benzoic, canphorsulfonlc aC|d

citric acid, ethanesul ic a

gl ucohept oni ¢ S Om@?({fg%rﬁ ¢ aéqu%l]?méf’% P 5"1%?‘1? I%i:‘redé: arent compound
gl ycolic aighdds ﬂ&pﬂakéti(b‘;ﬂaﬁi&tablo@l agi dn alkali metal i 1on, an alkaline earth
2- hydroxyet hanesul foni c_acid, lactic acid,

nci e el (T E G B CoH G0 S il g pRFANLE of inorganic

gEt haﬂeﬁ U: baval Akl:cfgﬁtaahﬂ dgarlitbae i clade dlethanéﬂamme, ethanolamine, N-
napht hal en oni ¢ aci ropi oni ¢ aci sal

el succ D e gt o et Felike

acid, trimt a’w@inlo an@CHades iddhedd dl@mliha hy@fox 1B, ca1c1um
2006/ 06674?1&§' [ EPZOO /01?l (gto - a| ts for ITEd an

aci di ¢ pr oPBHOBIEsRNASSIHR AR Bﬂﬁea%

IS replaceg(gwxﬂenetal ion, e.g., an aIkaI| netal |on

an al kal i ne earth ion, Oor an um num i on;, aQr .
coor AR RFAETSR R}}ﬁlrlgﬁceél'tlgél a&cqﬂta%lehgh@ 316 tg q%féggmed from acetic

ASAEPIRE R ZRT) 's@lpﬁﬁﬁ@&lﬂ nattHgeesdifstibanal @RkRcid, phosphoric
et hanolamne, N 5 net($ | ucani ne, trlethanol m ne,
LYIR

efidniertRERTGS R acidno IR eotasaER SelEITe FioRRARRENCSIUM.

bases; dhBaldbdenAkied JHLRL W RXINASs toGHaEh HEButiBYIGeXdpEMble salts
pot assi um hydr oxi de, sodlun1carbonate and sodi um

dsepkyent HE 1y feories folvafm herarsutipaag Rplmébf)aaaldéﬁned

ﬁ@ileir?' O?H’% SEIB@ a§a|aH§1tf09rsHEd from acetic 10 aci d
hydrochlorlc aci d, sul phuric acjd met hanesul f oni ¢

aci dTheigrass cpecine” sRés prdrie, Whishdnayberysad inderghingeably herein,

et doGnchs O&Q(FWH{Bh PRARS 1 Mve ﬁé‘ileﬁt 4 a%&(ﬁ@t 38%rmula I in
magnesi am Ft shoul be under st ood t hat a ?erences

viyoprhenrsadernodeed llsydm@étpteéﬁp @ nsaanméllan W&?IJQSFEI ePrf?ér‘%Eé of
?%g?gﬁﬁ@ 0 fggrﬁﬁla(lsa% ?ﬁg%@i bgrm&ﬁ nefd?rnq&"e functlogal group(s)

ﬁg rein t he same aci
atrsentiniheswmpoung of fernpdp hin sugh o vy eet thamodiicaden(g) may be

VLG iHRY%0RE r%ﬁa?gﬁi a?érﬁ@@ﬂ@@(ﬁ% PRI srincluﬁée(f %LP&L&ds of

any COﬁpOUﬂ eases an active parent
soowvddl wherein # Ijrdroka aming or wil{hydv groupuiah qeredtng of Sormula I is

BT B S56°, 0y RRRLL R 01863 QLA oo, o,
oo sdffydnd gicopatesprativiglys )Exarpplengmrodmgs h@lmbn{p(j@n@n@fhmlted to,
e By tesl T AR Ale A0 RS, LATHLRIEL R

Eimcthu@mhhmthm@gl) ©f hpduony §irofiond] gronpsan tomhewsdsrof formula I, N-
%ﬂ 1‘¥at1|v§s engOBT acggfyjlg gt Lk lé?kﬁma?es aggggéiﬂﬂlo%es of amino

0 any rouﬁ
fumotional grmpse@angs,aatceialshleta‘ls mel dmpd:l esoory bf keinmerma,d aldehyde

%%%ﬁ%%é%lf&%ﬁ% "] lcj:gfnﬁéﬁrsnﬁ)s o‘r‘#ﬁogg lh%é (:g BRARZLHESH. “Design
afBiaalregs” pdro2nElesevandNbe ﬁfzd«a@&fodé (19850 | amelsble hke

car baﬂxﬁc}teec%ivé gr'o%'p” OIN “lg\lrotecting group” means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventionally
associated with it in synthetic chemistry. Certain processes of this invention rely upon
the protective groups to block reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to

protect the nitrogen atom against undesirable reactions during synthetic procedures.
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25 di net hyl am nocar bonyl ) of hydroxy functional groups

in compounds of fornmula I, N acyl derivatives (e.qg.
woR@eo6o7#y N- Manni ch bases, Schiff bases and ePEIERPZIN&E613290

of am no functional groups, Qgi_mss, acetals, ketals

and enol esters of ketone and Idehyde functi onal

%ﬁ &gagrgglrl]taogepl pm%gczﬁl%%roug? mé}u%a,rbdlt gie n(?litqlél}ll(edéf) g@lgéoacem
detamfdo loetfl Ba), biSfE)xycaha h@rﬂ)mbeazylaﬁ/ OBZdtect i ve

@éﬁ%&?@alg%%&%& pgxﬁgrr Eg%g][ogzcan@ tf%er% ﬁ)olfjooxy\c’\gqribglr?yl (BOCQ), and

ti like f Theseiskitiad ircthepetiadwshshtd dhabsea gﬂmemf@rahe eeaof ranoval and
an be..carried out, selectively at another unprotected

FER T & Mufrae e RSk Selnent | onal 1 y

assotJohtald” Web s dolvebadditibeiring thdteohsiln yitheCatol diiometric or non
rocesses of this vent on re u th rotectlve
bR BratR P PeoNTE FORERTSRGRSE * Fedhon Qi fxed

RbRS €0 bfsolvist Sblecalacinatit srysthlline s¥lad b, thuhforiiigs solvate. If the

m no- pr ot ctln roup”. and, "nityogen protect.i
PG G G B UPANORHBI NERETH SHE o gpiilghe solvate
&ﬁ@é@ e e i OH?&ate@ e fdated By tHercohititatioh %fﬁhte bOgRMe

gal nst updesir eactions .durin nt het.i c

Sbculis R oy D 056 P DR A e BPRUOS TS Sg tai it molecular
M@pm@ys@hkbﬁﬁmt%%ﬁfgtarbwo%ﬁy PSe bﬂﬁiok@l@;drbﬂét are
not |IthdtO trifl acet yl 2\4 benzx
( Bn) |, SUBissT yRERt; cBFD |an3@apﬁaﬁeﬁffa Fyeans any member of
R haxyhaRs axésqmgi@hgwlnm Bmited £& mﬁzamls%cm@@ﬂ yhimates such s
tert-butoxycarbonyl (BOC), and . the Ilke

Se
dpmpaeges 14 pldchiies RA w%w RS et @géalanakaagh pofatie gorses,

5119 fc1ts,r £ONBhe; ABtheatid AfimbRSudbAd rabbitd @og@@ drliséan thbbhory
ow reactions. "Sol vates" nmeans sol vend:1 a(ﬁl(l tion
%m&s ltl‘ﬁﬂfhné sndatith sesh HartSSRIsE ANdATERG RISSHAD Examples of
S8 QAR A d Gl 2 BRUAE %o@lflmﬁ@(!l Vd% Birds, IQARL CIORD qHRAS B Bject”
a tendency totrig‘F fixed molar ratio of sol vent
‘ﬂﬁﬁsé&ﬁﬂ@@t? A PEHELEE 98¢ @l ¥Kne solid state, thus form ng
as 01‘%%@&{1&%&@@' NSt SRl anb St 904 t’@rh%ofu@c[ B when

is a hydra n the sol vent is al cohol, the_solvate

adnindstered to & sulnech ferdrestiag e dispRsa sttt s witcimpineiiechjuchfigeatment
&R @@éah@ﬁat@f TRE eth%fap@ﬁﬁ@aﬂ?r gﬁ&c@i‘\vy b£S Rl WAL Mpbiding on the

one O e substances I n the wat er retalns its
ershpewidarisease state bpingpeyteds @msew#ﬁ iof sha Btratsereagech Breeage and

}e?aéfvgrh@lﬁp@f tﬁ% Sﬁm%\/h &, Y ?&ﬁg énd féﬁpd)ﬁ%mnﬂﬁm W{I;énent of the

non- manmma s neans any nenber of
sttanting medicdos Veterhaniprggtitioner, aod 0themf'<tcéus to, h u rrans

non- Ky &&&H%@o@é—;’ and Ot & 119*\9h8{ ﬂz?errnng toa

Fc
apes aQ%?mQ ey speci es; farm animals such as cat
Yesiebdsincapempes lyoafesenca ik byodchdefindaom of the V@itﬂb&m?l%wéé]tﬁérprefermd

él%r% g%?ér}e%l ang ?st p@s <L Hgﬁnl’él&goffgh\? ry aninals

inc as rats, mce, and guinea
pi gs“Tzamtdng”lm “Itnekfelenéxaﬁﬁpdleeaseﬁtatemu&paml s incl ude,

but are not do e(g' %%tge[g%&otpé fdSase ?tgfé f«?%al!lsﬁ he Ipﬁlcﬁl%{f%toms of

"subj ect ™" e a particular age or se
" Ther apeutthedistage sthfegmit ity devalopunta subjeetribatanayspoenposagifto or

a conpoun %r%ﬁﬂ% secY%e d?sggge nﬂa’?et F&ioets 910 & % ?fetncg & chIg]pIay

treati ng ase S ate 'S SU IClent ect suc
t r eat ment symptoms of the disease state.

(ii) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iif) relieving the disease state, i.e., causing temporary or

permanent regression of the disease state or its clinical symptoms.
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for the disease state. The "therapeutically effective
anount” will vary depending on the conpound, disease

wWQr@bmedIes ng treated, the severity or the di SEBGEEP2005/013290

treated, the age and relative health of the subject,
the route and form of adm ni stration, the Judgerrent of

atten wed .of, veterinary prac
and SEREPFabrBre TRateER R FRRE L PR et B8 peical
rdah’ﬂsmemdﬁfsl aratddlgmﬁammcr mta)eﬂ mmfe eedgenty ttudexaapprapmab Eenditions to

D B el BROF B Carod o AT b iyl B e

Fﬁmsttom)whfch Iplt@dhdéefherinﬂllcﬁmé and'l/br deydesitdd patdicighayhiot necessarily
"treatment!” of. a di asesateincue.s: 30.i .

saf SR b e SuBERRG: Bl SRt bl added, e, there
ﬁtaiyrtie@ale oB}ivRE DtErneddiatédehich se@sedsdedtie ttahixt@reteiié @Wpmately

S ect tha edl sposed to
e SEkE g At e aRgRr Syt BebaiGh e or
di spl@yenesy,Thé aomentlatuheudt $easeAppladation (§ babed on AUTONOM™

he. di sease sta arrestijng
agg)eﬁbsﬁﬁé%t &%frtﬂttﬁéonweat%%%@nﬁoat% %tnetatt@nafm§6§|Svstema‘ﬂc
syARheamre OF (iii) relieving the disease state, i.e.,
causi g te orary per manent regressjo f the
di se Bicgjres ?tsowﬂ tqttleater%mﬁrﬁﬁél na%@lgoml@eéﬁs‘w open
9@3_{1@8%9&5&%30312&9&%&9 okii@n (@ mitBogehla@éthiif the structures herein indicates
reacting' when referri ng to a

cont actin fg g{r{t

Eiferfeieare Ot RdHELP%A- means adding or mixi ng two or nore
reagent ﬁwbh'it‘i’&{ pﬁl@fﬂie@%xh@&ﬁqdé%%é foemsld® produce the
|nd|ca%ed and/aor the desired prgﬂfct It should be
appr donatld bemdersiend thaldhe sG0pR OhHIER VBRI EEeMPREses not only the

kf%t?s%o%%rﬁwmcﬁrmi}h@us@ 88t QR KAFHES mfﬁﬂre'@)ﬂsomers which may be
necessarily 5 result di rectly fromthe co i nati on of

tarnede FyehersnciRi 0B seapee! iheinrpssnt invertinialsq encompapig glvates and
OAYRE cHFoRIdsBIEmhflh F Medi at es which are produced in
the m xture which ultimately l|eads to the formation
of the indicated and/or the deS|Rb,qI preduct. In
general, the nomenclature used ijn this Appl ication is
based on AUTONOMIM v. 4.0, a Bei , Institute
conmput eri zed system for Arh®Qyg of | UPAC
systematic 1o nonencl ature. Chemkea structures shown
herein were prepared using |ISIS(r) versi én 2. 2. Any
o0pen o; ¥ BhERLYARARALIBGOR oAt GRFREN, Oxygen or
nitrogeh atomin the structures herein indicates the
pres®Reioof a hydrogen. The invention provides
conpoundg, ;9kot€4f grmula 1: 15 It should be understood
that the scope o} this invention enconpasses not only
the varp&dsomddasss which nmay exist but also the
variousnggl Yrg o of i sonmers which may be forned.

re,

Furt hernore, the scope of the present invention al so
enconpasA&eis opoionallesibafiigtedsaylios optiopdhypubsidtstedfs> to 12 membered

haerkA |

each R'is independently halo, Ci.1z-alkyl, Cy.12-haloalkyl, Cy.1p-heteroalkyl,
cyano, —$(0)—R?, —C(=0)-NR°R’, -SO,~NRPR’, -N(R%)-C(=0)-R", or —-C(=0)-R",
where tis from 0 to 2, R%, R®, R and R each independently is hydrogen or C;.12-alkyl,
and R®is hydrogen, C;.12-alkyl, Cy.j2-alkoxy or hydroxy;

x':lg)',
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R)YmR2 Ar-S(Oq P I 20 or a pharmaceutically
acceptable salt thereof, wherein: mis fromO to 3;

w@2008/0667¢in 1 to 3; q is O, 1 or 2; 25 Ar is opCT/@Pzi0$/§13290

substituted aryl or optionally substituted 5 to 12
menbered heteroaryl; each Rl i1 “i ndependent |y hal o,

Cl 12-al kyl, Cl.12-ha aI 12 het er oal kyl ,
cyano, f‘@if e%@lfdepee%ﬂér IN%’F&Z ndSp- NRDR'
- N(Rd) - Oﬁ(-:@)éﬁﬁ%h@m 1sQ( ml?i'lBECHNNgRSTﬁ}llén & IL dlgzm@leiem R’, R* and

y : n each i endently is hydrogen or
éiea?gl%‘ﬁ%Pde@g’l ggr%erﬁ%”ﬁﬁrg‘ﬁ’ggen Cl _12-al kyl,
Cl. 18y @drk@x¥mBbdiRvakf¥ormuta I Rﬁiss. 0, 2006/ s@@ﬁﬁé@;nbod1ments p is
PCT/ EP2005/ 013290 -10_n and r aéé?tl i nd end ntly is é

O m

ér [pmagy gmiodignentggisgh dp mpanysmbodynents P RAS (38
écﬁic |erriUod?mer‘M§eX %‘ RR3In B‘ﬂnﬁ B&kh éﬂ@bcﬂ%@nﬂs nas pendentady
|s en_or o‘g certaj n enmbodi nents of
ﬁ%trra% 80 orrgulfl ris opiawﬂmuéﬁéeiefi AL emsgnpieareisraply

'ot m1¢ sub it ARAYhENROH] JFRAKS efhbodintentd, R ., whil h
El% Hgnselrl]tsto %60%??3 as:is,‘é n |es 2, 1ar%1 |n@§wr;e%%efnigwm0t .

QWB@@FIF?@&%% is ypethylNR3. I n many such enbodi nents, r is

1. 'm&?faﬁxﬁérﬂbo&mgédf?mwﬁ gagmula I, Aris
optional 'y substituted aryl, and nor e pr ef erably

optionally substitut edRsphenyI I R speC| fic

enbodi ments, R3 is rogen. , V\:hlfh"eRl n ot her R
enbodi ments R3 is(nethyl. 1071 nicertain N(ents of
i S: 3R NARS R4 NJ R R5or

formula |, R2 is:y
X N wherein R3, B4 and R5 ax, s defkined herein. In

certain enbodinents of formula I, the subject
compHads RY, R*ARE R° 9Re6 dbfiged hofeinof formula 11: R3

In certain embodiments of formula I, the subject compounds are more specifically

of formula II:

3

0

Ar=S(0);
P 11;

wherein m, p, Ar, R' and R? are as defined herein.

In certain embodiments of formula I, p is 1 or 2, and more preferably p is 2. In
many embodiments of formula IT, q is 2. In certain embodiments of formula II, Ar is
optionally substituted aryl, and more preferably optionally substituted phenyl. In certain
embodiments of formula II, R® is hydrogen, while in other embodiments R’ is methyl.

The compounds of the invention may in certain embodiments be more specifically
of formula I1la or formula IIIb:
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NRN A-S(Oq 15 PIl; wherein m p, Ar, Rl and R3
are as defined herein. In certain enbodi nents of

wo evoaiobe43 |, p is 1 or 2, and nore preferably PCT/BPR05/013290

In many enbodi ments of formula Il, gis 2. In certain
embodi ments of fornula Il, Ar-it5" optionally
substituted aryl, and norge preferably optionally
substituted phenyl In c rtaln 20 enbodi nents of
formula I1, is hydro , while in other enbodlnénts
R3 is nethyl The co of the invention nay
certain enbodi nents be nnre speC|f|caIIy of for

Ma or formula LI1b: MD / 066745 PCT/EPZOOS/OﬂZ?%i]
-11- RB (N RB)I N -)S N (R% OO N I

Os~S~\ O \ A/ wheRd, n: gsqromo 0
4; each R6 in hal o, C£4

01. 12- hal y er oal kyl

-S(O)t Ra, cng)) bR, - S02- NRbR
_C(=0)-Re, O whBre t is frHmo0 to 7,
Rd eaﬁh I ndependently is hydrogen or Cl1- 12 aIkyI and
Re i ¥°fyt¥ogen, C1_12-al kyl, Cl.12-al koxy or hydroxy;
and R3 i sisdond6ftdo aed herein. I n certain enbodi nents of

fornula I c«and for Il b romQ to .2 and

each a@%i 45 MegRsH ﬁla@sfmlx} %azpakﬂc&qzzhaﬂml@xh Crr-heteroalkyl,
@ﬁagédlﬂdst ,{ﬁﬁ@@lm‘%haé,@?iwkc , -NIRDrefeoner, or —C(= O) RS,
Shon o] tnfs AR A TLhS P benen b B B ey
Bd RYis hy®F 2R, r@ql,-myls 0, $,-Ak64ky Jr }a,aa)xﬁzfsaﬂcs hal o such

as fluoro,or chlorq. \Were any of R2, R3, R4, Ra,
Rb, R, ﬁd“éﬁédh§déﬁéﬂ%lkyl or contaln an Cl1_12-al kyl

In certam embodiments of formula IIla and formula IIIb, s is from 0 to 2, and each
RSis independently halo, C;.jz-alkyl, Cy.12-alkoxy, or C;.12-haloalkyl.

In preferred embodiments, the compounds are of the formula Illa. In such

embodiments R® may be hydrogen, or R’ may be methyl. Preferably, sis 0 or 1 and R®is
halo such as fluoro or chloro.

Where any of R%, R?, R?, R%, R%, RP, RY, R? and R® are alkyl or contain an Cy.jp-alkyl
moiety, such Ci.jp-alkyl is preferably lower alkyl, i.e. C;-¢-alkyl, and more preferably C;-4-
alkyl.

Representative compounds in accordance with the invention are shown in Table 1
together with melting point or mass spectrum M+H, and the experimental examples
(described below) associated with each compound. Melting points in many instances are

shown for corresponding addition salts as indicated in Table 1.

TABLE1
# Structure Name Mp or
M+H
H
1 N 1-(5-Benzenesulfonyl-indan-1- | 343
</ j yl)-piperazine

98

AN
0




15 nmoiety, such Cl_12-alkyl is preferably |ower alkyl,

i.e. d-6-alkyl, and nore preferably Q 4- alkyl
WoREKO6Em: at i ve corrpounds i n accordance wi th tPEI/EP2005/013290

invention are shown in Table 1 _together with nelting

poi nt or mass spectrum MtH, antt t he experi ment al
examples (described bhel ow) FLQQﬂPi ated with each

conmpound. Mel ting poi iNHnah nst ances ar [5)

dhown for correspondéﬁgjgdditl (Bﬁ Sa ‘%”%e%% ‘P\r&’é’é &gl n| 343

Tablle 1. TABLE 1 # Srdcture | ig-3aming 1 N

1- (5- Benzenesul fonyl ndan-| - ’43 0 y1) pi perazi ne N

asi ~¥9 9§ WO J 5Q745 PCT/ ?EPZOOS/ 013290 -12 NH2

2 CIT | Benz yl -i ndan-1- 343 yl)

- pyrir oN me’N \ I I{/ // \\ OOH 3N

1-[5-(4- FI um\\o 361 benzenesulfonyl)-indan- I-yl] N

piperazine O, S1 V1 00H 4 1-[5-(2-Fluoro- 361

3 N 1-{5-(4-Fluoro- 361

( ) benzenesulfonyl)-indan-1-yl]-
N piperazine
0.0
S
O O
H
4 N 1-[5-(2-Fluoro- 361
( ) benzenesulfonyl)-indan-1-yl]-
N piperazine
; a0
g 0o
H
5 N 1-[5-(3-Chloro- 378
( ) benzenesulfonyl)-indan-1-yl]-
piperazine
@ J©§
ol >8]
O
NH,

6 1-[5-(3~Chloro- 392
benzenesulfonyl)-indan-1-yl]-
piperidin-4-ylamine

Q @5
Cl //S\\
0] O




benzenesul fonyl ) -i ndan-1-yl] - piperazine [/ | | \ [/

/ &\, OOH 5 N1-[5-(3-Chloro- 378 b
weewenesws f onyl ) -indan- | -yI] N pi perazi ne PCT/EP1005/013290

S/ Cd \ 00 NH2 6 1-[5-(3-Chloro- 392

benzenesul fonyl )-indan-1-yl] =lprperidin-4-ylamne N

I c \ S/ L A\_0 0 WD 2006/ 066745

PCT/ EP2005/ 013290 13H 7 N 1- (7-Benzenesul fon)él -
172,3,4- 357 tetrah ro apht hal-efrBepzepesulfogyl-1,2 357
pi pefazine / S\ \ | H tetrahydro naphthalen-1-y1)-
1- (6{Benzenesul f onyl - , g Mperazine
tetrlxhydro (Pkap;tﬂ hal en- - yI 239. 3 - piperazine 241.8
NiSE m

1-(6-Benzenesulfonyl-1,2,3,4-

8 tetrahydro-naphthalen-1-yl)- 239.3 -
piperazine 241.8°C

(HCl salt)
1-{6-(4-Fluoro-

9 benzenesulfonyl)-1,2,3,4- 375
tetrahydro-naphthalen-1-yl]-
piperazine

NH,

10 1-(6-Benzenesulfonyl-1,2,3,4- 371
tetrahydro-naphthalen-1-yl)-
piperidin-4-ylamine

N
AN
0’ "o
11 CH, 1-(6-Benzenesulfonyl-1,2,3,4- 371
rij tetrahydro-naphthalen-1-yl)-4-
[:: ::] methyl-piperazine
N
S

TABLE 1
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OO0 H1-[6-(4-Fluoro 9 N benzenesul fonyl) - 1,2, 3, 4-
375 tetrahydro-naphthalen- |-yl] N piperazine F / \

WO 20064060745 S\~ 0 0O NH2 10 PCT/EP2005/013290

1- (6- Benzenesul fonyl -1, 2, 3,4- 371

tetrahydro napht hal en- | -yI ) 14p| peri di n- 4 yI am ne N
enzenes | fonyl -1, 2, - 371

t et rATRAF RSO AE A BT S oI rRO T B T REE 2

theraPeaticaly OffebAR Enbudd 20 (6 066 ¢d:npBGAd BPRAMRIDIBARDa

- 14 Anot h aspect. of the invention provides a
L}bﬂﬁﬁﬁgﬁuﬂcgg}’ Ct?lgFariféle’é t herapeutically effective

anouydt a@bthat adpeasif tl@éhﬁv@xﬁfﬂﬁ%ﬁﬂdéﬁ a by d’flﬂhéicc(nhﬁoﬁfdld ofithe
pharma utically acc qlle car er. Yet anot

IR FEan ¥ therpaendndietn ?‘fﬁfﬂﬁ AP Oét’ifgﬂn%? E Rervous system
@m%&% sedte ichesubjd A VERS dh@dasef Site Gy domeRae bl @s&nqﬂe @sychoses,

di carrent for freating a c ney vous sysg1
hignge guBICHeRISSSIPRS 04g f.ls IS FSEHLE dispidess, attention

ARt IR dr SParkin@bn S UREARE, %my@&)b?ﬁi@?’t@@ral s@EM0kiE, QI @RERs disease or
mani.c depreSS|ons neurol ogi cal disorders, nenory

dratrger’s disststenti on deficit disorder, Parkinson's

di s eﬁﬁ@mo@lﬁ@f%ﬁe@?@f the lp?és@ﬁt@ﬁveﬁﬁbﬁ @9@%&@5 hse t@)iitHEQbmi)ounds of the
di sease or. Hunti ngton s di sease Stil

I
inypritan foF thepaepprademe! 3 meermmeH %%@%tagsa d&sq;g foﬂrlft he
ERMBANAERAIA ct B subject.

Another aspect of the present invention provides a method for producing a
compound of formula (I).

Compounds of the present invention can be made by a variety of methods depicted
in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 2004, Volumes 1-56. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention can be
synthesized, and various modifications to these synthetic reaction schemes can be made
and will be suggested to one skilled in the art having referred to the disclosure contained
in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants
and spectral data. '

Unless specified to the contrary, the reactions described herein preferably are

conducted under an inert atmosphere at atmospheric pressure at a reaction temperature

range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
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provi des a nethod for produci_nﬁfig conmpound of formula
(I) 15 Con'pounds of the prese I nvention can be made

vari et t hods depj c inthe illu traﬁlve
@?nﬁaéﬁﬁi glq%%réﬁqr Y e etrShish wat WAHL EROSR krsEPiERH) ERpPerature,
The %Jg materials and reagents used in preparing
?‘%ése co unds generally are either available from
co rm@dhemalA Isdligpp il B trates stesynasetiblpdo dedbreQivebik eaprepare, coatpounds
gtg gare b%_{ gthods Known t t hose s |IIed |nT§)Ihe

e ORI P FRD oo i 8o Seb T BRER. FIF 2GR dfessipelumerous

g?)ﬁﬂ'btﬁ&oﬂe@@ﬁhdﬁﬁ@ afrll @& elins aRékagentas dfidy EBL@&D irCpreparation of the

nt hesi s /| ey Sons York .1991, Vol unes
jast B da’éﬁffgpr@feéa&re mgempéff%’ev. er

SCI ence Publishers, 1989, VoI umss 1-
Suppl enent & 8, apd Organi ¢ Reacti ons,
New Yor k, 2004, /Mol unesskp%6. The foI I
reag ar e REVES (or:s
met hoggﬂb he cBﬁ%‘é%;ds of the v,
i nvention C n be’*25asynt hesi zed, and vari ous b

nodi fications to these synthetic reaction schenes can
be made and will be suggested to one skilled in the
art having referred to the disclosure contained in
this Application. The starting materials and the

i nt er medi at es of the synthetic reaction schenes czi\g )
be isol ated®and Surified if desired using co eﬁnt

t echni ques, i ding but netep30 |imted to,
fil ol |l ation, Grystallization,
chr%?r_g(%g ahd the I|ke¥]§t§’uch NRL-&y )3
characteri zed usithge conventional neans, iné
physi cal constants and speditral data. Unl ess
specified to the contrary, Hihe kactions descri bed

herein preferably are conducted dinder an inert

at nosphere at atnospheric prgéﬁ% he &t a reaction
tenperature 35 range of fromabout -78 C to about 150

C, nbrsept ef haine, fkeme abropowd Cistrediadsd i ZiWa corresponding
O 6/ Q66745 P ER2005/ 2

Srerdr el KERASs P e B chletSR 5o P IRE haefony
indlapenatvhere g is Ramgd p lazi&mrlylsﬂﬁorf;‘zl tSohenee whivelqdw2 and p is 2, an

%%h%%}%}g gr?z&gge(epﬁli n[e W, eeit}i? ﬁ bsf]y a?rgﬁ}g ?sréle ﬂf'j ?e%?onew REER c;ilance with the
rm,ventlorﬂ rﬂorﬁspﬁﬁ&ng&rsﬂl@tﬁlfamyﬂqh@f))emd arisnifnelug 51) ketone
etraljns are

Eﬁ% %tdl%?% Hbtihéspsg‘?l’aﬁf%?fleﬁmmﬁgmdg 8 Bl}ag@le prepared by a variety
6%1&1&1@@@ ,knaWd it ke 49t @66 epucHicafkaDphes B pRpadngslct compounds are

Sré)%l@ed% %w in theRExpc)rlmental s%crgon of this disclosure. The reduction reaction of

step 1 may be achieved by treatment of ketone compound a with sodium borohydride

under mild protic solvent conditions.

In step 2, alcohol compound b is subject to chlorination to provide nitrile chloro
compound ¢. This reaction may be achieved using thionyl chloride under non-polar
solvent conditions.

An N- alkylation reaction is carried out in step 3 by reaction of compound d with
chlorine compound ¢ to yield compound e, which is a compound of formula I in

accordance with the invention. In compound d X may be -NR? or -CHNR*R® where R,
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SCHEME A In step 1 of Schenme A 6ketone conpound a is
reduced to give a correspondlné 1o al cohol conpound

T TR A N e,
§sﬁ1Ya€b$eL@rB&ﬂMd)n %@d deprototien Whﬁé@egnaﬁbéempldy@i insth, stepn
ary n enzoaze re s 2 a [ :
| My RERe S e oS! S hete 9B Rl Be readity
e[r@x%t@ kﬂ%s@ @kﬂlét[ %! t$1a bftg riplecifig d@taﬂé foapdodarcit gsaokipomylds of formula
= ounds e used in this ste
&éf%#é@&ﬁ‘b‘bﬂl‘? %?ecﬁ’gn&%@ér ed by a variety 12 of
tech rI‘h@I E&sp Jﬁ!i}ihHbeltHe ifnhﬁltﬁfnthava Ekﬂe(ﬁfs)'e @fffnlltt? Grtiiel] ﬁSepﬁlérs,
P gsuc co nds are v ow in
R p B TG g Do ePE BDEE 68T FaSe At PURAIER o usefol

£ Bfeltt@fin @it of 8érefin UNBYisdi€eR Ghitlenarhrhiyisdi edibdieds Hlﬁlmegton s
ket one conpound a with sodi um borohydride, und mld

SRS TSty SRPTeE R PRSP Y08y B 0SiS PSRBT OBEsAp T AmEPPlsive

*aléo&ie%y BiRetditRdEMR] BidkNAE, A heiDePd &vead@(eﬁhaﬂdehencm Bitive
ound c. This reaction maybe achi eved .usi ng

tnPﬁTWTy > slepi dispilers Fraeins WéRT 4t H1ch a8 GRyiHE AR %D&r&bew panic

Al s, ﬁ{%’&hﬂl@tﬂt@x@ué@@éﬁcﬁ LRcEaty dlﬁﬁd&l&D}mDﬁa@t@n@orb&eﬁmt
reacti1 on_of conpound d with chlorine conpo%}r%ﬁ

d
Jiserder ¢bREY b Eawhirem AR DS SPELAFOSHIG 6T phinicofipe and

%Qﬁ%ﬂ&@ﬁﬁes%éh@zc;ﬂﬁ?eﬂlﬁ YEah1se ﬂisofdbﬁ%@@&éﬁtaﬂwﬁh)@ﬂﬁb’t@ﬁ;ma and/or
wher e R3, 2006/ 066

ﬂa@ad wwewmmdooceph%uqaﬁ%lh@m@%&é ﬁ%@jgpofgpﬁg;aql et use in the
Qfea{ﬁ‘%rﬁ%k cerNeGE (Qﬂ%o&ftesgﬁal) B opltds feh #RtOUARBRNdisorder and

sui ta rotection and deprotection strategi es maybe
@Wﬁﬂd?b@wdﬁwwﬁpgﬁstep Many variations on the

proc qqixlé xgﬁ%cﬁﬁgg%g tl?% c%fr%o@t9§§ b i30h 0 Was Beter B arddlby art

apparen in the art. Specific details
ﬁmogpmg@gmcg@ng@ Ahe i digrogecraaeag fer determining the affinities of test

compounds at the 5-HT6 receptor and the 5-HT2A receptor in radioligand binding,
FLIPR and functional assays are described below.

The present invention includes pharmaceutical compositions comprising at least
one compound of the present invention, or an individual isomer, racemic or non-racemic
mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with
at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or
prophylactic ingredients.

In general, the compounds of the present invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous
factors such as the severity of the disease to be treated, the age and relative health of the
subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and
experience of the medical practitioner involved. One of ordinary skill in the art of
treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically

effective amount of the compounds of the present invention for a given disease.
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51 are described in the Exanples section bel ow. The
conpounds of the invention have selective affinity for

w®2046/0663@ept or s, i ncluding the 5-HT6 the 5- HTRPAI/EP2005/013290

receptor, or both, and as such ?re expected to be
useful in the treat ment of ceffain CNS disorders such

as Parkinson's dis Huntln

oot DD RoBwli B ot e et B it hE SRR Gt o

plﬁrhﬁﬁémcal(lbsmﬁliﬂtmiﬁs mdlmimlg&h@f& silﬂ:akiib saroddr(scludingbuccal and sub-
Al zhei mer'.s .di seas%? ement

i sorders rain
SaD g eb s DRBRL s EED it ety gl g
Hitsendansr, ssuehrasiaaneneiecd, subitlitaiedus addnohesoty),administration

ani attacks at hi sia, att ion defigit
Fi e aEt TRy A ORI {ABHD) M TR She! B Qe The preferred
Hha B RS ﬁdﬁ]{ﬁ@a)ratlld&l 13 Edfe?dl@orﬁlf&iﬁggd' di@w?’ﬁét&&iaﬂ’;d dBsa@s regimen which
cocai ne, ethanaol, nicotine enzodi azepi nes,
zagﬁﬁ?eélrﬁcéordé?ﬁj fodhe ga?esqa){nﬁg%‘f:%o%ssom ated with
spi nﬁi'co E@Hﬁ& odl B@%Eéurﬂd@ of refdntIn¥eSti6h) t@&ther with one or more
hydr ocephal us. Suc

g S are aI og ecte to be
S ERETah QRGN CEHieHe At SRHCTES FRETHS mto the form of
ﬁ%ﬁh&&hf&h&%ﬁ@mw@l hr&Pﬁﬁiﬁ agsasg!és: hl“Hel{ﬂﬁth&@th Q¥BIpositions and

di sorder _and irritable bowel ndr one. The
Bri4 AasRee fB Y B harompsieb SiepsvaR tane) ey eiRdit ingiomersional

? %ﬁmﬂge&ltpmr %&ou{ﬁgﬁﬁﬂiagﬁéﬂw@%@ﬁ@%ﬁ&%r pHARIPI&, ¥hd 1he unit
echni ques or determining the affinities of test 20
EORPOIORES TRy CORERITFELPRIE 6Pedive amouphel the pptivg ingredient
EGREREQlrateWiliPe GhiAAAU 0 BHidE randelsd PReAPRHyEUNTE PAMaceutical

assays are described bel ow. The present | nventl on
Forepesifianssnf brrrepleyed 25 S@bifpwsqms EAbSeteeiledspiglen semisolids,

F%&&s, sQ&@m@@ TROHP B2kl BRs RIreRAMs shaY&Rbiu@dns c&'[lslﬁz'ﬁsmns,

divildual 1soner, racemc or non-racemc mxture of

psolviong, ebixirg, oglﬁéﬂpérﬁ@@d@ﬁ éen arpl weceppdbt formefsuppositories for rectal
5%! :érﬂr-fa?aﬁrﬁﬁﬁ& tion! S96 tt oril fitaDe RectBRSLIARRS for parenteral use.

ceutically acceptable carrier, and optionally
@mlamcmasrc@pwmme A por (1) JonBhgeeftacive ingredipng ar, ot hroadly,
) t
AR 0 SDGCAIRMINS, (R BT ARSI UUERt gl pible
preseaytatfe whiedesgefrms nodes of administration for

agen
N gnggge % nft 1§r?c{s o?ltlf ﬁéa@%}g%ﬂﬁ% Jnlﬁgbe ?gh&?%%cglr gegﬁﬁﬂ%anety of
dral @dlnngstnbaloh)dosmdoms tT}prEéJfaemactﬂuyC@k@@Pﬁgﬁ@aﬂ dngd dosage forms

S dhng. YPAR S WhpolRGE OF the pr&Entdty %‘?‘f}%ﬁﬁﬁé’ceutica]ly
£h pPUELUWhpoBES Bf the BRIt

| Seas e ge an
h@apmhle oflts therecéwkthem:ttl,ve thimppoemn c’ﬂne @hame@tmﬂm amstptable

Icaﬁ?lgfs n%x e? sogﬁdov\;lg{l{? X ohaqghﬂ h?‘e&)aﬁttlbﬁpmcm powders, tablets,

ovvar tratiron 1s
pllﬂs,eaapseﬂies, aamhe@wppmsé:bseae Acé dispadibbxgrenilen desaid dakreer may be one

d| cal racti v
EhyBEACH SLASE Y ey R Bl 0B Al fhor
mbtriamts sus;chmdu@qgemts rimrteas, iporsemnativésntablet d@m@@ruplgagents, or an
saonal knowl .edge _an dISC| sur ' i .. . 1
AP LRy 8 a0 eBP e fe oty BRERY &g UM dipdeq ol wbich i
apmxinte with theficdypoidad sctofe a)l'rqaqmems dnttaﬁlets',eht il@hfefcompanent

R T
pﬁbﬁofﬂic&isemdd:oﬂ@acted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active

compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,

methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
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phar maceuti cal fornulations including those suitable
for oral (including buccal and sub- lingual), rectal,

woa®alge7sdpi cal , pul nobnary, vaginal, or parent B€HEP2005/013290
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unds present | nvention may be
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L. nt { |
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emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
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material as carrier, providi nghg capsul e in which the
active conponent with or wiithout carriers, is

sur round a carrier, .whic S L i atli

et cgnOT e i PR AT Teg ¢ aP e fer bisgion tn the mouth
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pr eppRadd il b@ﬁe@‘%@sehﬁh@&@tﬁﬂl i@y befoeenkesd ﬁ)@ administration as
shortly before use to Li‘hd form pr(feparat
&

EPRPEfBiE Adynan %&ﬁ%du asegNit g 98 fatpget Hﬁﬁﬂ@ orjcgeoa

BAHE QLS sﬂ&eﬁé@mﬂ BR8N R poHRhtHs a@p&sé& hévay &1@6&9@5} for example,
emul sifyin ents, for exanple, such IeC|th

bortrnen THo B APEOZBRCOHE e sé\ahﬁéldwr%mm FoEniERsized

&%m,rmea%wd Hisabiiipg the active conponent in
wat er and add ing suitable colorants, flavors

st abTh¢ SEPROUTSH of teinsRehl imyenignmay bafumglaged for vaginal
SkiBAS Pe@ktiRCaBl @%@f&é’ar@[ 85, SRAES Fghd &pldyDedntaining in

IVI ed active conhpo in vva er ‘Wi th vjscous
pristidon & the 9gYe ingredigntisush carrierg & aggknaver incthg grtdo be appropriate.

resi 'fﬁe c&ﬁ%&?ﬁ(ﬁ %F b &Qés%nt SQehtn maz\ge formulated for nasal

car boxynet and ot her
sdsipésivitiog. élé ml@’florsdrru SYSHETSIPND nrépaaplaqd @r@ﬂy e thga@esal cavity by

Svh LGNS meiﬂg g&r&hﬁ%& d, dr@?}‘érsﬁl B%e o ayn'aﬁhe formulations

contaln N a |t|onto e acC
wey be arvided inaysingde or rsuhndpsct foams In mﬁla@rscaseanﬁai drppnegor pipette,

e o e A s S
fftht helupipe oe sespemsiantlindhe aeeyp [Qéa syaynihia meey h’e@phleved for example by
&%gﬁyéﬁrrggﬁealgg F@R?{el%ibé g%ljag ?u , by injection, for

exanple nt| nuous i nfusi on) and
may bEhpeespotsh of thapretentipyentiar may he farpuldted for acrosol

Ifl%nlgtl(‘ftl%g éeru 15191%? to ﬁ@%&}qn\é&)lrggg Elflﬁ‘&h&ﬂ %tra{ngsa%_ he

ose al ners w pr eserv tl ve
@dmpmﬂrattllonn Shemymptaid wiligdnefaily ievessrsalbpetisie o for example of the

gﬁ) 5%%?%%%{@?%2 %élc}.lq ﬁ%allt%/cle%sgzg ?H%ﬁooeufohéﬁﬁgd g} fiRans known in
gﬁeyan:o for eEmmtﬂ bvsnmfomzdtgpno fTha canfzmuegmélen’cm mrmxed@i in a pressurized
g:;lc! ge ul al%let ;hroiagﬂam[. Slfc% UGl Eforb G rggaffbcpr[ ﬁ]@[y(l:)e Rt example,

ene col’,”veg et
dichloeomﬂh¢:omhhnenﬁrEHmbﬂmmn%hum, ﬁsilddsm(t@tragluor@ﬂtme

B8 Al St R sn B B 2B P P R S Ry P boftain o
airédmtdnrt zmcmgasdmthnr I‘hesdme sf dxglgagzqmes;onmtlei bnaa mw&zlrgd valve.
e a t i,ve i r edi e be
e B SRRt TR b PrP LSS o et 8l M pomidor for
b;;e;mﬂe b Ipbﬁ?ﬂleﬂxmm‘ o’f@h& s@hpéumahinfaomitalde pswilendtdsosuches buC‘E)se, starch,
h h
S baetvy s S b Sl b fatpbminyipyolidine (BVE).
Thy porvtl@itarmataall fore peltie chd zwsaltoamyc alhe paden catp@iticanmay be
to the,epidernm s as.oint nent.s ans or
heksertted SR e o TR e eemgl i s I g thideh oP g e or
BYAs Rks RO i fHhatpavdet iy de adgitestesddy mddny of an inhaler.
When desired, formulations can be prepared with enteric coatings adapted for

sustained or controlled release administration of the active ingredient. For example, the
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35 base with the addition of suitable thickening
and/or gelling agents. Lotions maybe formulated with

wa@potagegels or oily base and will in general aPGDEP2005/013290

contai ning one or nore enuISiE%ing agents,
stabilizing agents, dispersing gents suspendi ng
nts Eickenin WO 2006/2? 745 [.EP2005/ 01329 ¢
L e gRese Y T PSPPI PACAOTE B AR tancous
cthtg deﬁ@elr? dbviaenThéss deltdrp Bystdinddi€advatitdgeoisehand@stained release of
| ozen g rising % gﬁye agents i.n a f.lavored base
e GaMPY Uy BsessaR ana Ser R BT CoPRYARBIIH ¢ HAUFIeP fegimen s
&QBRY. :@éxﬁgoﬁﬁd@ gaﬁhilwd@rmagcteeidé@@tstdms 28 fie ﬁéﬁﬂykha@@heﬂltg hn skin-
gel atjne an ycerine of. sucrose . a
St Pe%pifﬁsmiapmi%d S TRYRT AU AT e vEh o
Sedetrabbe eﬁhﬁ@érde gaﬂkd)@é (1- I&ﬁcﬁ@ﬂ?ﬁﬂﬁl@tﬁf—ﬂdﬁ@) e e release

|£vent|on maybe ted far. ad trat|?
deliypositems &% Insarted bRt e Ry sIRAO ¢ iane] SR GY O

foddcti¥n aThe s d¥ee11 i SR8 eif@pfate HetdbBIpdusidfih aspldmetdb@éﬂ

and the active conEonent LS dliﬂgrﬁgﬁ honogene&

membanpEeslicHy rubhery phgDIofREAFHIIL RHYBES Gemebitrstic Yicid.

m XtTﬁ@phﬁnﬁb&ﬁcﬂq}% aﬁ@ﬁsoargﬁfé‘fe%ﬁl 0 uSik 266hgt RrAR! USsuch

al l owed to cool, to solidif e conpounds of the

forms ErfprepAli ﬁubfiay/léé frip vt doesy cnatalrvag APR{PPriate quantities of

AT SIS drefk. TRRISA! d&age foRTRANSe a%ﬁ@ég&i F&Eﬁﬁtmn, the package

pastes, foams or sprays containing i n ionto

esthiping Hyreanentites ehprermiatien sug appaskad fblitn Ctﬂtéle& and

ﬁé&dérgtrp@a@gpz{rﬁ Sih18L eAlso -ltﬂguﬁi@ Hps%gggﬁnpéantgb% RPEIE Mblet, cachet,
nvention ne formulated for n

enlerengstisedt iomt carrhe theAnPEPRFiRSe BRMBErsfeany iobHieseipgackaged form.

appl Heck %ﬁe&ﬂ? a%%fﬁacaﬂﬁapaa%s Qxﬁifthte}f BnulGARYERL 1aRAbed in

nmeans, or ex ﬁ;) pette or spra

RerairfgtonmmAibaSrienes andeRragecef Bbmmiyil editerypyeE.ov- Ma¥t1n, Mack
%ﬁs a—gs(?oxflﬁe[n ldtﬁ' %@ﬁgé ggtsté(?/l{e ?gﬁﬁlvgrllaa ?P&Bﬁ!mx% pharmaceutical
Mmu&a‘cm icorrtgmmg aacmmmm}m daefehe puesamct@ientln@ dredsbariped imthe

n or suspension. In the case of a spray,
%%1sa%g€a'§ achi eved for exanple by 20 neans of a

nmetering atom zi ng spray pu The conpounds of the
present invention may be forgﬁﬂhﬂﬁdﬁfor aer osol

d ' .
O T O e PP kb, LS 30PN 0 e
i tbrayderelyaindyrstaadend te peddicpthepirestrt iniveardidnerThex simplénot be

g%nrsﬁgcd ﬁrlgrﬁﬁnzﬁ%te scg%bétéale fﬂaf‘é%t%}? bR e e?? as @ﬁ%ﬁ%@stréﬁwe and

cle siIze al ne Yy ﬁeans nown

a@mamm@ﬁve&mnpfe by micronization. The active
ingredient is provided in a£q£§§éﬂﬁlied pack with a

Iuorocarbon

sui tabl e propel | ant such as
(CFO), for exanpee i 2
tric [ n [ r .
1By e eerdqééiii e AR oo o
theyproomny growerit SyheahsG. contain a surfactant such as

| ecithin. The dose of drug maybe controlled by a

nmetered valve. 30 Alternatively the active ingredients

may be provided in a formof a dry powder, for

exanpl e a powder m x of the conpound in a suitable

powder base such as | actose, starch
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starch derivatives such as hydroxypropyl net hyl
cel l ul ose and pol yvi nyl pyrrolidine (PVP). The powder

w@aroeioes74mi || forma gel in the nasal cavity. BEEEP2005/013290

powder conposition may be presented in unit dose form
for exanple in capsul es or car%%ldges of e.g.,

gelatine or 35 blister packs fromwhich the powder
maybe @i nistered by nmean§ of an inhaler. Wen

ed) fostwui ati ons Y&, prepar PR th @ Step 3

ngs‘“ﬂapréﬁ—?br ed or roll & 3 CH.SO.H
'nlsgfagf @ f%ﬁ ¢ cmmedi ént .2 For -xaaneCO** S
the WO 2006/065759% PCT/EP2005/ 013290 - 20 compounds of 2

the present invention can be fornmulated in transdernma
or subcutaneous drug delivery devices. These delivery

systenms gre advantageous when sustal“-d rel ease of
the conpaund i sspgaessar y-and ot entsgggplla
Sl e o 19N
@$ @Lé@ systens gre~ff ec ntICyX@NEtT%\che
[

ve solid support The conpound of <y\
interest can al so be conbined with a penetration
enhancer, e.g., Azone (1-dodecyl azacycl oheptan-2-one).
Sust ai ned rel ease deliver §CE¥dtERs are inserted
subcgtaqeously into the subdernmal |ayer by surgery or
inje n. The subdernal |nplants encapsulate t he

conpé 3 I 3 .g., silicone
rubber, or a blodegradable polyner e.g.,gpolylactic
acid. 10 The phagpsaceutical preparations 8

preferably it dosagdepflornms. I n orm the
preparation subdi vided into unit bnt ai ni ng
appropriate ouant|t4§%\86M hpctlv- MeThe
unit dosage form can be azpac aged preparation, the

package containing discrete quantities of
pr eparsalution of 3dliloretenpddéiatle B 3, @85.07 eaph uh 85 mland

Rersiremgena vEhr & Redtgide et at &3 p8lhbn PESRHG L cate
(26528 thl, 03I, 28@N n?g?]?nlaﬁd @dpﬁgfﬂad Kathe undedyagomf Thdﬂiyeadion mixture

war e AL el b phv tep g et B AR s Sueous

Redxe Rgh eftractddawheivittc 800l oPE8Otdndemt mﬁlhaZfSﬂmeoﬂH%Xc The

edl ed b E. W Mrtin, Publ i shin
b6 ST D15 PG IR e LA B dd dheh dricd ove
Mg@o:[aqﬁmdlfe@k wab @sfa@"bli'a&&d @iter eatticad ptdgg;rat@gwmmugsdg (¥42.2 mmol,

esent _inventio escri be he 20
b ah) SRR Phwet DrRe NG Ear Y S Sapor Mo 311
eManplFes are given to enable those skilled in the art
to mpre clearly understand and to practice the present
i nveRtePdn. They should not be <considered as Iimting
t he sqomaudeb-ghegyl)buenide but nerely as being
illustrative ana’25 representative thereof.
Preparation 1

6- Benzenesul feoryl ~3,.4- di hydSEr2+ napt | -one The
synt hetic pr re described in thils eparati on was
carried out asg®rdingd@ue 22 COH

A solution of 4-(3-fluoro-phenyl)-4-oxo-butyric acid methyl ester (28.27 g, 134.49
mmol), hydrazine monohydrate (26.1 mL, 26.93 g, 537.96 mmol) and KOH (22.64 g,
403.47 mmol) in ethylene glycol (150 mL) was heated to reflux under argon and refluxed
for 2 hours. The reaction mixture was cooled and diluted with 1.5 litres of water, 500 mL
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t he process shown in Schenme C. WO 2006/ 066745
PCT/ EP2005/ 013290 -21- O CHO Step 1 _ I \ Step 2 1 \

WoEe@p/087452NNH2 CO , H CH3SG3H, F C02Me, KCN QG22IVEP1605/013290

P20 F 00 O ii Step 4 Step 5. as SH S OXONETM JD F O
O SCHEME B Step 1 5 4-(3-Fl udof®=phenyl) - 4- oxo-butyric

acid nmeth t 0O .CHO Ste
B P03 B dash a8 B Im GO bBE A Eh L g% S0 5 HogR 1 ptiring
o) wiith aPadditidhdTesdoyht ef B@)]le@ a0 EE) TS ¢ ﬁﬁ@ﬁ et Wasdemoved

heated (48 C) solution of neth acryl

e 1 cqi e AP MO ES AR I Lo fg%?p)ﬁ%@éc G:)
Tee E&ﬁ&ﬁe@b&a‘ﬂﬁﬁay&?w@ﬁﬁva%ﬁéd’ WRH water AQtfeatb@brideidrthen dried
and then poured into 500 of water. This aqueo
prerddsifess Tés@tspbzétl@da%%waﬁﬁfiﬂlﬁ SRS edgTesE T4 AR b Rmish ol
Whidh vga':_gghﬁéd ﬂro@}mﬁca gEh&mﬁQéf@h&?E’tGKcQ@rlD CRE@!S@:H%f solvent under

wer e was wat er” and saturated brine,

deduser preesure W@lsi@i 18406 (L01 Uemmohes. 8 Papetal %éuemehenyl)-buwﬂc
ggg%g%g Qq&gngq ?;ve 50.89 g (242.2 mol, 84.93%

| uor o- pheny 4- oxo-butyric acid nethyl ester
as afitepidl . MS: 211 15 (M+H)+. Step 2

gb(g3-sﬁig@sngﬁgmgraa%ygﬂtﬁa@gh.do& Step 2 H2NNH2

0

Step 3
CH,SO_H, :
CO,H 37 =

P05

F
A solution of methanesulfonic acid (75 mL) and P,0s was stirred at 85 ° C for 15
minutes, at which point most of the P,Os had dissolved. An additional 15 mL of
methanesulfonic acid was added dropwise, and the mixture was stirred at 85 ° C for 2
hours. The reaction mixture was poiured into 500 mL of water and extracted twice with
400 mL of EtOAc. The combined organic layers were washed with saturated NaHCOs,
water, and saturated brine, and then dried over MgSOy. The solvent was removed under
reduced pressure to give an oil that was eluted through silica gel using hexanes/EtOAc
(9:1). Removal of solvent under reduced pressure yielded 6.06 g, 36.91 mmol, 53.97%) of
6-fluoro-3,4-dihydro-2H-naphthalen-1-one as a yellow oil. MS: 165 (M+H)".

Step 4
6-Phenylsulfanyl-3,4-dihydro-2H-naphthalen-1-one

0]

ook =douse

A solution of 6-fluoro-3,4-dihydro-2H-naphthalen-1-one (5.51 g, 33.56 mmol),
benzenethiol (4.07 g, 3.79 mL, 36.92 mmol) and K,CO; (9.28 g, 67.12 mmol) in 50 mL of
N-methyl pyrrolidinone (NMP) was heated to 80 ° C under argon and stirred at 80 °C for
2 hours. The reaction mixture was poured int 500 mL of water and diluted with 300 mL

of EtOAc. The layers were separated and the aqueous layer was extracted twice with 250
mL of EtOAc. The combinded organic layers were washed with water, saturated brine,

and then dried over MgSO,. The solvent was removed under reduced pressure to yield an
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A solution of 4-(3-fluoro-phenyl)-4-oxo-butyric acid
nmet hyl ester (28.27 g, 134.49 20 mmol ), hydrazine

womelydnat e (26.1 nl, 26.93 g, 537.96 mMmvl ) apdI/EL405/013290

(22.64 g, 403.47 mmol ) in ethylene glycol (150 nL) was
heated to refl ex under argon and refluxed for 2

APUAES Sl G AL 48 S0, BN LA ot sven

ek %@%ﬁ&l&@gr%w&g 8gf5 H32( %tswaﬁloﬁd@leﬂ%) afid- ;IH&tﬁ}IfqlsulfanyI -3,4-
ures was a 1Tl e 1T1Q M
%Wéf@r%naphﬂka -lusre ps %%al%\zs%ow Q}ﬂ ah%égé W} “Et 20

was added. The organic | ayer was renoved and the
aqueous | ayer was extracted twice with 250 nL of 500
nm. ofteEB2Q) Et OAc (3:1). The conbined organic |ayers

Ver e washadsiNohbl-wat Bhvdrs 3uhadiatalbiiinghe and t hen

dried 5 over MgSO4. The sol vent was evapor at ed under
reduced pressure to yRel d a brownish oil, which vas

el uted thee a~gel u gﬂgghexa Et A
Renovalli!‘i i‘Eﬁ o Eﬂiﬂi\ ﬂ:i@gill
18. 44 g &0 5. 26 0%pNaT™
4-(3-fluoro-phenyl)-butyric acid as an Biﬁk MS: 183
(MtH) +. Step 3 10 6-Fl uoro- 3, 4-di hydro-2 naphthalen-
| - ong s&utiSh P 6 }@lekhlﬁh’@ls@mdlhﬁr&ﬁlznﬂﬂﬁhal& aobma @8@5 g,31.65
f t hanesul fon L g g rra% P205 was st @XONETM
Ein liePpH/Mes N 3 gbeac SEFEd 5 FRR ASSPEIGHTE
P}%ngsﬁﬁgpé}b bl\{&s@lfa@mm 1DOBAIMrAS) Whs @Issolved in 50 mL of water
nethanesulfogic acid was ed dropw se, and t

mrdcvasrasldgd o Hae StiFapg g@ctggl efrs?ctlgn TRXEGE pas stiﬂrleed for 15 hours,
Eﬁfﬁfeh? A(tteﬂ hﬁd&%ﬁd@%ﬂ %ﬁuﬂep t[%‘;e 201tk Qﬁedl@tr@did@ndas diluted
extracted twice w 0

{gﬂtaa'%ﬂ@ aly tgr sk Etirgied dhreqiimss gvg}?A g%p‘g.uoﬁé&é& n[%e combined
V&t REswal %a&fgd%ﬁ{ Rl rshtﬁ@atecﬂﬂﬁné Bﬁﬂl deled eeraMes0 MIS4olvent was

The sol vent was renoved under ed pressyre to
ginveved ingey rediend Rigs e tag EhPib g epke %&f%@} Hiigea gel with

RexAP &M chIo?ofjo)rm 'ﬁ%ﬁlb‘(r@l' of@blvelunget redﬂ@’&{ Ireﬁsd%?ﬁfbrded
pressure yiel ded 06 91 nmol, 53. 97/91
6-5b I2122-87 3golgly %wﬁbofz}wh%mlﬁawbwh [Wag S TEEA qnaw

¢ h%@f sy ihvip)rStep 4
g(%h enyl s ﬁganyl 4- d|h dr o- 2H napht hal en- | - one giq.
St epSmmlar](y p&gﬂre@ugmg\t}g@ ovq pFRcegsture with 3-chlorobenzenethiol in step 4,

gfgg égg’ chIo:J)?? Fefbedifmneht NanHyBA -8 P nabhtiiér-{ Dnel MB: 287 (M+H)".

Preparation 2
7-Benzenesulfonyl-3,4-dihydro-2H-naphthalen-1-one

The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme D.
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25 benzenethiol (4.07 g, 3.79 nL, 36.92 mmol) and
K2C03 (9.28 g, 67.12 mmol ) in 50 nL of N-nethyl

WQRe060bd7ds none (NVP) was heated to 80 C underPEr/gp2wo5/013290

and stirred at 80 'C for 2 houyrs. The reaction

m xture was poured int 500 nl ©f water and dil uted

with 300 nL of EtOAc. The |ayers were separated and

the aqueous | ayer was gt facted
,. The c | nded—organis- | ayer shed wi_th -

satur te® brine, §p and th ' MySO4
e sol vent renove uﬁder reduced prlessure to
SH
hexanes/ Et OAc (9:1). Renoval of solvent under reduced
pat ey . Step
3, 4- dlhxﬂ{@ Zhbpaphth 0 (]
R i1 e Vi T NP
sol ution of
stirred at roomtenperature. CMGNETM 10 (potaSS|umD O 0
al v
? é&é and t hen evapor at ed r
h ésul ti ng aqueous residue was diluted wth 500 nL
saturated brine, and dried over MgSO. The sol vent was
fo V of sol vent under

y| eld an WO 20@6/ 066745 PCT/ EP2005/ 0132

pressure provided 8.05 g (31.65 mol, 94. 319@ of

G zen

6- phenylsulfanf? 3, 4- di hydr o- 2H napht hal en- 1- one (8. 05
per oxymnpsul fate, 77.83 N
Ln 50 %%EQLJMﬂJH ill.ﬁhs jiig‘!!;

of water and extracted three tines with 300 nL of

15 r&gpved under reduced pressure to yield an oi

whi ch was el uted through silica gel using
6-phené4sulfany{ 3(43Hd|hyd§@ %¢Lnaphthalen one as a
/ Step

g, 31.65 mmol) in MeOH MeCN (50 nL of each) was
ﬁaﬁ&&yﬂﬁmﬂﬁgﬁnﬂﬁac reduced pressure.

Et OAc. The conbi ned extract gcpghg washed with water,
whi Cﬁ;@- & _gﬂ'eg IQ_Q[&{)QEE@IL bglla gel with hexane

reduced pressure affoﬁﬁed 6.-25 (22..87 I, 72c@i
of a white d, h was _fgéiﬁal Iﬁ?

Et 02/ hexan 287 OWH) +. gy larly usi ng
t he above-pro€edure with 3-chl orbbenzenet in step

4, 20 was 6- (3 -chl @yo-benzenesulfonyl) -3 O

, 4-di hydr o- 2H napht hal en- 1-one. Ms: 287 (MtH) +
Pr epB]mat@‘tmnzﬂle (50 mL, 530 mmol) and aluminum trichloride (156 g, 1.17 mol)

ﬁre r&é@? ﬁos %J(%ld‘ A n%&é}%fe%%rﬁfez PhLRAL S Biixdure RBEstirred.

proce scrlbe in thi's Preparation
mlmaamhwld@dﬁo 800 mtnnl Was addéveiophogsdng rradion mixture all at

§I?(pe,eand Bie M 20085A86 (A9 si5d ﬁ%grgﬁérgﬂrgﬁ%%ﬂe for 2 hours. The reaction

was quenched by cautious addition of 10% HCI, and the reaction mixture was added to
500 mL of water. The aqueous mixture was extracted twice with 250 mL of methylene
chloride, and the combiﬁed organic layers were dried (MgSOy), and evaporated under
reduced pressure to give 62 g (316 mmol, 59.6%) of 4-(4-fluoro-phenyl)-4-oxo-butyric
acid as a crude solid. MS: 197 (M+H)™.

Step 2:
4-Ox0-4-(4-phenylsulfanyl-phenyl)-butyric acid

F\©\W/rCOZH Step 2 ©/ \©\”/r
r G !
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-24 O Step 1 F CO2H Step 2 / OAIA3 FOIl SH OS
Zr::.. Step 3 SC2H\ I I / Zn/Hg, Ha \ I / OO O
wW@R00b@s38ep 4 _ / S\ Step 5 [aS 1. oxyalyl PCI/EP2005/013290

chl ori de/ DMF OXONETM 2. AICI3 SCHEME C Step 1: 5

4- (4- Fl uor o- phenyl ) - 4- oxo- but y¥ic aci d 0 CO2H Step 1
FJO+ 0

REPEREEN NG S R Y

&%&p&d‘ﬁo@ierg@ﬁ&’ﬂsﬁﬁ@ c&BbRit 08,8 fl@OtrﬂﬁﬁoI)a/@&E héded to 25 mL of
m xture was_stirred Succi ni ¢, anhydri de

dmstyy] wliorddridtM @) Flee weram PRGUIC%e el 3 kiR pours,

Bkn L0o10AGEd dAMNd E? §dd1ﬁ6§ bF 950 ML ¥abkdre 'Mfé%qﬁéédsrrﬁﬁtlﬁé was extracted
roomtenperature hour The reacti o

Grratimeyisy 1@%@&.06@§Oéﬁcpm@.t HCBRD D PFERIC &S Vi dried (MgSOw),
Oftdl iddF Rdves Bddace fognd@ PDg 115 S’fmﬂﬁ@I e5. 5%Tbﬁ4 0x0-4-(4-

aqueoBs m xture was extract twice wth mj
phemiiisibrerl-pbRNB-beaTic afid a6 ATl iplich el Sor (?MéHi ayers
wer egd # ked (MySO4), and evaporated under reduced
pres to gl ve 62 g 316 mol , 59. 6% of

4- ( 44441 Phenylsy dgid ¢ 15 acid as a crude

SO|Id I\/S 17(|—@ ﬁ% by

! nyI I fanyl s‘,d K@\/r
St ~SH 0 0 66745

Powdered Zinc (66 g) was washed with 2% HCI, added to a solution of HgCl; (6 g)

in 50 mL of 6M HCL This mixture was shaken vigorously for 5 minutes, and excess

liquid was decanted. The mixture was then added to a mechanically stirred suspension of
4-0x0-4-(4-phenylsulfanyl-phenyl)-butyric acid (6.5 g, 22.7 mmol) in 450 mL of 6M |
HCL and the reaction mixture was stirred at room temperature for 5 days. The mixture
was then decanted to remove excess HCl, and quenched by addition of 250 mL water.
The aqueous mixture was extracted three times with 100 mL of EtOAc, and the combined
organic layers were dried under reduced pressure to yield 5.0 g (18.4 mmol, 81%) of 4-(4-
phenylsulfanyl-phenyl)-butyric acid as a crude solid. MS: 273 (M+H)".

Step 4:
7-Phenylsulfanyl-3,4-dihydro-2H-naphthalen-1-one

o)

s CO,H Step 4 _ S
©/ \©\/l/ 1. oxyalyl chloride/DMF ©/

2. ACl

A 4-(4-Phenylsulfanyl-phenyl)-butyric acid (5.0 g, 18.4 mmol) was dissolved in 50
mlL tetrahydrofuran (THF). Oxalyl chloride (1.8 mL, 20 mmol) and one drop of DMF
were added, and the reaction mixture was stirred for 1 hour, and then evaporated to
dryness under reduced pressure. The resulting residue was dissolved in 40 mL of 1,2-
dichloroethane, and aluminum trichloride (0.85 g, 25 mmol) was added all at once. The
reaction mixture was stirred for 1 hour, and quenched by addition of 2% HCI. This
aqueous mixture was extracted twice with 100 mL of EtOAc, and the combined organic
layers were dried (MgSO,) and evaporated to yield 2.54 g (10 mmol, 55.5%) of 7-
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4- (4- Fl uor o- phenyl ) - 4-oxo-butyric acid (10.0 g,

5 mol ), thiophenol (5.2 g, 51 mmol) and powdered
WEouasei7ein car bonate (13.8 g, 100 mmol ) were apdPEP1005/013290

25 nL of dinethyl sul foxide (DVMSO . The reaction

m xture was heated to 110 C fo® 2 hours, then cool ed

S P oD B B P T A G s

(FOAg,. and the conbl ned organic |layers were dried
(MySHA) and evapor at ed under reduced pressure to
yi el§$—H.—5-g (38.5 mol, 75.5% of 4-o0xo-4-(4-
phen}!/h%%l%eﬁ@J&onnﬂ@&ﬂ@yd@&lzﬁhébh@l@ﬂ@n—asorﬂa crude solid.
MB: 287 (MrH)}." Step 3

4- ( 4- Phenylsulfanyl pienyl ) - butyric aci ®SOCRH 9 S

- f CO2H 3 ot \ JZn/ Hg, O'A-- 23
(66 Q) she 296 _HEEP Padded a sof
HgCl2 (6 in 80 _m 6M>¢d($lE,TMTh| Xt u s

shaken vigorously for 5 mnutes, and excess Ilqw d
vas e ﬁﬂfﬁﬂﬁ@4ﬂlﬁ9ﬁ%&m@@hﬂh@& adgred J wagdissolved in 50 mL of

nechan aIIy stirred sus ens

Gband YT BYIT8 (FPRAFIUHH ﬁ&l‘}og%t%/? B2 2mpl) rsgligolved in
ﬁ)zmi dm@lte)r ah 8 248 1lsh OGN & ctibh., TROEkattieh f@atieivlR stirred for 8
m xture was stirred at room tenperatyre fqr. 5 days
s mndttherecvaprrgtadiunien srdaptderr ety e: silifppaciicpgg residuc was

ANdeAHaR0DE chbyr vdel Jdd%@tteiﬁﬁeahnmam 100 FiIEofM08UThe
m Xture was extracted three tlrre?_‘lvvlth 100 nlL of

wraieed ariectseere drind ped MeyQarntheapupat Wasrgmaygdagnder reduced
%IQQS%EC [EANGGH oRRASSHHEs difted 'tt?r'oggl{? siflcdgd wth‘ll ITB@AC/ 1&khes.
4 -" phenyl sul f anyl - phenyl utyrl c acid

Remeea 6$thpnt N@ﬂﬂgy@c@%%ureg o@eéé (5.9 mmol, 59%) of 7-
geIP Qﬁé@ﬁiféxgh f334“étﬂhy§ro4zﬁtﬁb¥>@l&me%l-‘t g H§ maﬁ nMSl 2870(%1@)‘“

. oxyal'yl chlaorid
4 ( 4SipKlaly [PSQHaf%]nwngdﬁé aDPVE Pé@ﬁeﬁrlrewah floﬂtz%oltﬁn@enetleown step 2,
L 2 +H
%P%Vﬁ‘ \ﬁﬂéf Or?tggﬁééﬁgoﬁ}ﬁ{gq dlﬁ}drbgﬂ—g%gggﬁfeeﬁd$g%ég‘bﬂ§) 87 (M+H)".
25 were added, and t he reac%ﬁ%ﬁgﬁire was stirred
for 1 hour, and then ey R ALBHn b dE Y eSS under
reduced pressure. The Tesulting residue was di ssol ved
- i n 4BheyndHetit ppocedishleserdhet imthas Preparagion ivas garried out according to
{Fh Qteggg de G sBRerde g 25 Nl ) was added all at once.
}t ion mxture was stirred for 1 hour, and
quenched by addition of 2% HSHE¥H P aqueous mixture
was extracted twice with 100 nL of EtOAc, and the

combi ned?or gani c 30 | ayer e drie (I\/gSO4) and
evaporated to e%l d 2. 54‘! 5. 5%ten? 7 \A@
I2:0 t@ 45 5/ 0 210 OXONE™

// \\

Step 1:
5-Phenvlsulfanyl-indan-1-one

0O

o - LS




- 26 phenyl sul fanyl - 3, 4-di hydr o- 2H napht hal en-1 - one as
a gummy residue. Ms: 255 (MtH)+. Step 5:
wQ@ 2@enganesul f onyl - 3, 4- di hydr o- 2H napht hal en- 1PGIEPI005/@Q 3290
O-10/ SStep5S1 \ V1 ):) OXONETM/ 5
7- Phenyl sul f anyl - 3, 4- di hydr o-2H4-nhapht hal en-1-one ( )

vvasdssolvedlnS mL X H d stirred.at._r
enpeF OG- m@zme%ﬂ f@f{rschgb 81?&28Hﬁ‘6‘|“‘)31 Geis 9%‘1 i\&%ﬁg 2H6-3) was
t%_éﬁtecﬂﬁtlﬁf%e&fené‘hﬁio? In ﬁi&‘i}r@;@ﬂf&b @tisﬁﬁnﬁdgﬂfc{qﬂat&;si@ﬁ% b@stedure of
e reacti on m xture irr r rs
stepeho &t gaafgméérg\ge@aﬁelé@y réi*%‘u]r -@ne.r ?@s@&%ﬁﬁg
aquegsy.r esi due was 1o diluted with 200 nL of water
and extractefd thrge times with 100 nL of Et OQAc. The

5  conbiRB ried over MgSO4, and the
sol vent was renpved upder reduced pressure to y| elwl

an oil whj ch was el utgd through silica_gel w th

Et QAc/ h @‘% of stpwent un‘r\ed @.
pressur & or < g (5.9 o> “

benzenesutf or§l - 37 4- di hydr P¥NEEpht hal en ZLsone as an
oil. M5 287 (MHH)+. 15 Simlarly prepare L?Slngthe

abovg P@{eﬁylﬁgﬁﬁ?l Wdbh-sid W&r@QWUX@LIEWsﬁig%e grocedure of

S”ie}( 510f Ftaonde bemafard Suphemmipilforsyl-indirhjwmne- M$: AzhAinED en
-l -one. Ms: 287 (MtH)+. Preparation 3 5
- Phenyl sul f onyl - i ndan- 1- one Examaledt hetic procedure

descri bed_ §:6nBerJ%%§esng81ﬁ?rlaf, 4 91 Qe%%d?@—%@%ﬁﬂal@h‘tl __Xl)—gaerazme
accordi n 0OCesSs 0] cnene

D O The@ynthegt ppocedure/depcribedinefhipEsample was farfied og according to the

QIR el S Pheny sulfanyl -indan-1-one 00

0
00 = Q00
NaBH
2
0O O

Cl
Step 3
Step 2 @\
—_——
S0cl, ,/S\\ HN NBoc
0 _/
H
[N Boc [Nj
j N
N Step 4
———e—-
Q. C0 = QL
C;/S NS . C;;S\\
SCHEME E

15 Step 1
6-Benzenesulfonyl-1,2,3 4-tetrahydro-naphthalen-1-ol




25 WD 2006/ 066745 PCT/ EP2005/ 013290 -27
5- Fl uoro-I-indanone fromAldrich Sigma Chem cal Co.

W@ Sab/066045 18, 566- 3) was treat ed wi t h benzenet PCTEP1005/013290
the presence of potassi um carbgnate using the
procedure of step 4 of Exanpl® 1 to afford
5-pheny| sul fanyl -i ndan-1-one. Ms: 241 (I\/H-|—|)+ Step

Phenyl sul f onyl -i dan l-one 0 O \ |

o

I/ XO M O 0o yI sulsfeany!l - i ndan on
treat ed ‘ g ng—t—he—pﬁ-ocedof
Exanpl e phenyN&®flf onyl - Radar

273 (I\/H—I)} anple 1 10
1-(6- Benzen&s fonyl -1, 2, 3, 4-tetrahydro- napt% hal en-1-y

1) - pg B@ﬁz%ﬁw&ffonﬁhmﬁm%?@b}pn@mﬁﬁmeo&e@ emgb@e rﬂnﬂol) and
this Exarrpl e was carried Qut accordi %% to t

SoROWR DPFONBHD. 5.8, . 3aRmol) werg aqdedyig J0imhgaipenah endhies reaction
IQDctglle Wa:?tsﬁﬂec’ia at @O%Pte%lp'é%l?e f§r J)ne( h(_/nir W'ﬂer\ @BQ el Cﬁath'éh added to

EME E
5 1115 rgtcélpn Imgtugg ﬁg@#@g}pﬂ)@@@pltaimg of 3Jh1te crystalls, wh1ch were collected by

géT} EEE@MﬂE@uH%hﬁmlgﬁﬁi 3 g t0h 6 W 80969663 benzenesulfonyl-
P2005 013290
1,2,3,4-tetrahydro-naphthalen-1-ol, MS: 289 (M+H)".

10 Step 2
6-Benzenesulfonyl-1-chloro-1,2,3,4-tetrahydro-naphthalene

D) = QL

// \\ // \\

6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ol (0.65 g, 2.26 mmol) was
dissoved in 50 mL toluene, and 1 mL of thionyl chloride was added. The reaction was
15 refluxed for one hour, and then cooled. Solvent was removed under reduced pressure to
yield 6—benzenesulfonyl—1—chloro-1,2,3,i—tetrahydro—naphthalene (0.6 g, 86.3%) as a
crude oil. MS: 308 (M+H)".

Step 3
4-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperazine-1-carboxylic

20 acid tert-butyl ester

' NBoc

Step3 j

A, J@@ M T J@@
//\\ HN NBoc

// \\

6-Benzenesulfonyl-1-chloro-1,2,3,4-tetrahydro-naphthalene (0.6 g, 1.96 mmol),
piperazine 1-carboxylic acid tert-butyl ester (0.65 g, 3.5 mmol), sodium iodide (0.1 g)
and potassium carbonate (0.5 g) were added to 50 mL of acetonitrile, and the reaction

25  mixture was refluxed for 120 hours. The reaction mixture was cooled and diluted with
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-28 0 0OH / Step 1\ 1 I/ NaBH4\ | SI1/ 00O0O
6- Benzenesul f onyl - 3, 4- di hydr o- 2H napht hal en-1 - one

W@ 200806¢J45 4. 6 mol ) and sodi um bor ohi dri de (0. BSI/gP2095/@13290

mmol ) were added to 50 mL nethanol, and the reaction

m xture was stirred at roon1t€%%erature for one hour.
Water (200 nlL was then added to .5 the reaction
300x0elupEWatep s T AaHgORSTI WS Fpgled BcaithRDp gL Of EtOAG, and the

Syshad J) ani Ng‘éﬂ Wt RadRHheat WteRYrink 'anﬁrcﬁiedWeﬁD@SO4 Solvent
dried under

| ve 1.2 $4 16
xsasuém@é%@eniqré?@qce pressyre, 08t %‘t?ﬁﬂéllﬁlé‘g aﬁlf ﬁ]éut%t%lf%ﬁh silica gel
%ré%@cﬁromgtg%%ﬁ@ AuBi BRNR R A H Qs 2000/ 80% Removal of
-C Ior 1,2,3,4 ro naphthalene CH gl / f\
Shept gnder ireduced gressyre 4 (§-88 mmol, 45%) of 4- (6—
f I a _

61%%1%%&%@%6%;{% h%d;b fla c#}gé%\%l}id}rlpp ﬂ%{ﬂ%t io@%ﬁeag}éﬂﬂc acid tert
buﬂd@ﬂﬂﬁﬁ@ﬁOﬂhhﬁh (éﬁfﬂilde was added. The reaction
was 15 refluxed for one hour, and then cool ed. Sol vent
was renoved under reduced pressure to yield
6- benzenesul fonyl -1 -chl oro-1, 2, 3, 4-tetrahydr o- napht ha
ene g, 86.3% as a crude oil. MsS: 308 (MtH) +.

Ste (6- B

-p|pera2|ne- I-carboxyllc 20'aC|d tert butyl.esteﬁ c
NBoc C Step 3 N /S UNEdNBoc / 0 00O

6-Benzenesu|fony|-|-cnﬂoro-l,2,3,4-tetrahydro-naé;tiﬁ
ene (0.6 g, 1.96 | )y piperazine 1-carboxylic
tert-butyl ester (O. g, 3. §Egnnl) sodlun1|od|de

(0.1 g) and po j.car borrate>t
50 n. o ton and thﬁﬂreactl
refluxeo The reaction

cool ed and qﬁﬁgted nﬁtn

4-(6-benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1 —yl) -piperazine-1-carboxylic
acid tert-butyl ester (0.4 g, 0.88 mmol) was dissolved in 20 mL of tetrahydrofuran, and 20
mL of 10% HCl in Et;O was added. The reaction mixture was refluxed for one hour and
then cooled. The solvent was evaporated under reduced pressure, and the resulting solid
was reqcyrstallized from EtOH - Et;O to yield 0.17 g (0.47 mmol, 53.4%) of 1-(6-
benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperazinee as a hydrochloride salt.
MS: 357 (M+H)".

Additional compounds prepared by the procedure of Example 1, using the
appropriate tetralinone or indanone starting material in step 1 with the appropriate
protected amine in step 3, are shown in Table 1.

Example 2

Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown
in the following Tables. "Active ingredient” or "Active compound" as used in the Tables

means one or more of the Compounds of Formula I.

Composition for Oral Administration

Ingredient % wt./wt.

Active ingredient 20.0%

Lactose : 79.5%




WD 2006/ 066745 PCT/ EP2005/ 013290 -29 200 niL of water.
The aqueous m x was extracted twice with 200 niL of
WE@bos67and the combined organic |ayers were MEERL05/013290
with water, brine, and dried over MgSO4. Sol vent was
renoved under reduced pressur’e30'and the resulting oil

was_ el uted thr DIIHI’L silica nnl (ncedl Um-nressure—
[(Mpgrasitrmgesialty) el uting with Et OAC/ HexAmd® 2004 80%

Rermoval of 5 sol ven n

0.4 Ehe(lgggglqmﬁqﬁre mq:g%t ¥ nglfegl&;{e(el%%cﬁgo c%%?ﬁgsugo%tggfngg oelgc 100 mg
&@1@2&{%%3%&9&3%1 ﬁw%uﬂatte%ttaahmy%a@%@ht hal en- 1-yl) - pi
perazine-1-car xg ic acid tert- 'butyl ester as an

oil. M5: 458 (M+H)+. 10 Step 4

1- (6-Benzenesul fonyl -1, 2, 3,4 tetrahydro naPht hal en- I -y

| ) -piperazine H Kpswasition for Opal £ 1 i
Iigyddie® OO0 O O 4- (6-b enzenesulfon %IVtZWt
Bctiiretingredleydr o- napht hal en-1-yl) - pi perl@2i0fe- |

Maah&ax slegrat@ci d tert-butyl ester (0.49.39 0.88 mol )
sy S S0 s¥ g6dibA 20 nL of tetrahydrofyra% and 20 15
Metofe T0% HO Tn EE 20 was added. The reasbbon m xture
PED ( Wﬂﬁ(ﬁgrrbgaqn&ne hour and then coqligsy, The sol vent

was—evapofated under reduced pressure, and tne
{ gsyllfé Q%Be?%%{tgar \8@1}1}&1%8%}%%&%1&1&@@98155 PRI ch Hhdlhanol.
Bea kenmedaiidnds ;hen ﬂrlzd 3nd er@nqdahWﬁa%ﬁﬁaismtﬁ@PWbPﬂW() mgjof active

zin f. M 357 (MrH)+. 20
g S?]il% QYI%%p‘pdy%gﬁ%#%%?%&ﬁ? the procedure of
Exanpl e 1, using the approprl ate tetralinone or

i ndanone starting mg
) %é td oﬂﬁlﬁ tisl?ra'ﬁBﬁ
%@ EdiBat '“‘cfmng ST i L rfl\ﬁbﬁnﬁ"”"“' m
FAVEQOMEOID | 0r deliverv by various utTeal

fERaicasidd as shown in t he follow-ng Tq " Aet i
Sedipayshderide or " Acti ve conpound” as u
Meedlng peredeBr nore of the Conpounds of l:erﬁqgla |
Comybpimben for Oral Adninistration | ng'loé(gl ent %

'FI

¥ W‘II

cb

—Eu %

|
rlaitt

&

|
/. /

k’;

R
£ zgo

Wradwdbted sigtri ve i ngredi ent 20. 0% 2558
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

15

Parenteral Formulation
Ingredient % wt./wt.
Active ingredient 0.25¢g
Sodium Chloride qs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
20 isotonic. The solution is made up to weight with the remainder of the water for injectiomn,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation
| Ingredient | % wt./wt.
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Lact ose 79.5% WD 2006/ 066745 PCT/ EP2005/ 013290 - 30
Magnesi um stearate 0.5% The ingredients are m xed and

wale@ppesetl | nt o capsul es contai ni ng about 100 PQI/ERZO$1013290
one capsul e woul d approximate a total daily dosage. 5

Conposition for Oral Adm ni st T3hion | ngredi ent %
wt ./ wt Active |j ngr edient. 20.0% Manhesium-stearate

Axctiyesingredis’icar nel | ose sodium 2._0% mﬂ@& 76. 5% PVP

Rdpathxleradlpsef F0 di ne) 1. 0% The ingredV&abl are
Rdydthvleds dyad! ¢008nul at ed usi ng a sol ven#4sleh as

met hanol. The fornulation is then dried and forned

i nt SThealbpetien(scoatraltad tgetisoend 20xadpnof stearn betd, andgpoured into
mokipaundining 2.5 gaotabwpigbpr i at e t abl et machi ne.

Conposi tion for Oral Adni Bpgitaldoimnlatibngr edi ent Ampunt

Agtddiérte¢onpound 1.0 g Funmaric acid 0. rgns Sodi um

EblRToAPodnd g Methyl paraben 0.15 g|0R-ppyl paraben

§f%00 Ganulared sugar 25.5 g Sorbijpol (70%

éﬁtéoorl) 12785 g VeegumK (Vanderbi T Co.) 1.0

A-—-ODE

: VARG 635 T——Cotorimgs 0.5 Mg |G STITTed water

i IIC"I_IIQFUUIEIII.b drl,fmng to forma

€S- 0166
Berolaih 1Y
1

Ot—0 —atmmht-Sttration: —Rarent el dl
paraben’ oy o poe ?) 15
A~ .I.u gf;ﬁ—un LAY LERSA LA = R A 707UV T 1 VWU . I\ V(E*I IIgI CUI l:
um-Chl-ori-de—gs—t-o—rake—i-sotaf
BHR (buitylated hydroxy anisole Fu1°
Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring
to emulsify the ingredients, and water then added q.s. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active
compound are prepared as nasal spray formulations. The formulations optionally
contain inactive ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hours.

Example 3
Radioligand binding studies

This example illustrates in vitro radioligand binding studies of compound of
formula I. .

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HTs ligand affinity were made by competing for
binding of [’H]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HTs receptor. Duplicate determinations of 5-HTz4 ligand affinity
were made by competing for binding of [H]Ketanserin (3—(2—(4—(4—
fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell membranes
derived from CHO-K1 cells stably expressing recombinant human 5-HT;4 receptor.
Membranes were prepared from HEK 293 cell lines by the method described by Monsma
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30

35

Water for injection 100 m The active ingredient is
di ssolved in a portion of the water for injection. A

wa@adobioei7eht quantity of sodium chloride is thePCHEBR®IS/013290

with stirring to neke the solution 20 isotonic. The
solution is made up to wei ght-3&ith the remainder of

the water for injection fllteredth
etrilo Adpleariaraacelpgie N ohrid PpacHatied ! 8?133(9?11%‘{?%?% §HO-K1 celllines

a§ ags‘éklbk@%}zon@ﬁe ROSI B YhEGhAPYL. g&ﬂ prs(hﬁgzzegl(mts) %
We. /Wt . N Ber 068745 PCT/ EPS00E, 0182 31 Active

i ngried ie@tﬁpat@ng%afﬁ:@%@ﬁh@ﬁ% ItepEB) alh <7r4mg%10ns were made in
s%b' gﬁ@y iO%@ﬁ%ﬁ%%gn MAPRQ RS, 1% VR 0 TeSl RN ED TR, € mM ascorbic

t oget m xed on a st eam bat h, and pour ef%
aicivh, pH TR Coin albl microlisr graciimyolwseg Kot esmmﬁeapf aifinity at

tEg Kl 'ﬁ"g E&Btlorlaﬂgfegegh%ﬁ% gmnaﬁh'ayﬁg%gw@m&n 58 mM

ner al etrol atum 1

T\fm—Hﬂl JaMapreorbic add, @mb@gpd@a’pﬁgénat@.’l@g} ingHPK 0 microliter reaction

‘&[k[)#{_g Iat ed hydroxy anisole) 0.01 Witer g.s. 100 5
of the ingredi enfs, except water, are conmbi ned and
heat/etia}t wbesontais®g [t bSD ot [F] Kﬁf@nsqmns@frbe cempeting ligand, and

Ig B%a&ex«reg{ m%aﬁéd ﬁ} &BR{#% v@a?ecx: Ha fo!? 9’@ gdﬁ‘%7wt3t(¥br 5-HTs) or 60
orous stirri 0O enul-si Il ents and
mm er 31 @e(fprédﬂé“dA)qﬁhereébow Pag d(j,}F ales a@ﬂked with 0.3% PEI)

SRIbAIL NS, Vgeggc%g\agmsteé K303 YSRENTh 9&%0 o AMAGHCL.

erce act ive conpound are
limma]a[PHdi L$I3 on ééﬁleayn W@rerdsrt@tmumdsas r7dieadtive noNets perminute
lgs a[c ardyTo CC% t@l n inactive ingredients such as, for
rocr%/r[sjt al li ne cel l ul ose, sodi um
car db»sp}mstrﬂmtit o6 [THILSBeyr [H)tetasein fnth thidindikgsites was quantified

.ochl
Y DE s ehtafeh s AR e Fikol el Hehulthuatp, Dacs
netered punp 15 typical IF del i \;Eg{lé}pgjaggout 50y 100

m croliters obiddngsbatal W i cal

where Hill is the Hill slope, [ligand] is the concentration of competing radioligand
and ICs is the concentration of radioligand producing half-maximal specific binding of
radioligand. The specific binding window is the difference between the Bmax and the
basal parameters.

Using the procedures of this Example, compounds of Formula I were tested and
found to be selective 5-HTg antagonists, selective 5-HT,4 antagonists, or both. For
example, the compound 1-(6-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-4-
methyl-piperazine exhibted a pKi of approximately 9.52 for 5-HTs, and approximately
7.76 for 5-HT ;4.

Example 4
Cognition Enhancement

The cognition-enhancing properties of compounds of the invention may be in a
model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given 1.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide
was injected 30 minutes after compound injection. Two equal testing groups were made

of 24 rats and were tested by two experimenters. The testing order of doses was
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dosi ng schedule is 2-4 sprays every 4-12 hours.
Exanpl e 3 Radioligand bi ndi ng studies This exanple

WO bdoa®sd7at es in vitro radioligand bindi ng studP@EEPRP{005/013290

conpound of 20 formula I. The binding activity of
conpounds of this invention im&itro was determined as

follows. Duplicate determ nations_of g- %gfq). 1
cécfufrrmmc&/rawép@lmﬁl@ BPEBAPE NPT BEmeEusge ﬁgi e blind protocol.
F%%@Qe lefL ol c;ncmre%&? Sosdebhdi@dnf Tﬁ%lﬁ%@é’og@ﬁhdrﬁtest was

ta

exp re33|£g reconbi nant human_5- HT6 recept

m@rméa@deﬁéﬂbe nErpasagn 86 xlagromJy ag&.%na n&?\’fﬂ?ﬂrﬁ-“tfyﬁ[ test for
peh o1 NBeRG Gk 3 BEaLABS SRS, 31, 47-

%%iggg?gg?g¥u§$uoro]gg?%§r§g|perldﬂnol)etﬁIY =

52, 4(1H, 3H) - qui nazol i nedi one) in cell menbranes

derlved fromCHO Kl cells stably ex reSS|ng
r ecoWbila dret priesama in B M hasrheee gessribed WihBeiarcase tndthe SPeClﬁC
th
R gt S
e}&’i‘lgeﬁmai be mmide enditqurivainay mar bt spytitufes withgtgeparting from the
ue (s:l:l%rzig rgil%%g% ggxé‘;e%?mé %dgm&{s l ar{y'r%kgcgﬁcaﬁﬁﬁlﬁ may be made to
acﬂa@cc 4pa1612;ﬁ138 51¢11299351) maFaial, esmppsitio af phtiers Pmﬁ:ﬁstSyPralceqs P or

d 1
rtrhgC B aﬁﬁ %@1%%1%6%%%{8@%%15@ £11 klﬁ‘ch ﬁ%éﬁi&at ons

Eda'l{ﬂtendiedntkil‘t&smdmblthe schpac the clpmgappeaded@wr@o | n a 250
mcroliter reaction volunme. For estimation of affinity
at the 5-HT2A receptor all determ nations were nmade in
assay buffer containing 50 nM Tris-HCL, 5 nM ascorbic
acid, 4 mMMCaCl2, pH 7.4 at 32 C, in a 250 mcroliter
reaction volune. Assay tubes containing [3H LSD or
[3 H Ketanserin (5 nM, conpeting ligand, and to
menbrane were incubated in a shaking water bath for 75
mn. at 37 C (for 5-HT6) or 60 mn. at 32C (for
5-HT2A), filtered onto Packard G--B pl ates (pre-soaked
with 0.3% PET) wusing a Packard 96 well cell harvester
and washed 3 tinmes in ice cold 50 MM Tris-HClI. Bound
[3H LSD or [3H Ketanserin were determ ned as

radi oactive counts per mnute using Packard TopCount.
15 Di spl acenent of [3H LSD or [3H] Ketanserin fromthe
bi nding sites was quantified by fitting
concentration-binding data to a 4-paraneter logistic
equation: binding = basal + Bmax - basal 1 + 10-Hill
(log[ligafad]-1oglC50 where HilIl is the H Il slope,
[ligand] is the concentration of conpeting radioligand
and 1C50 is the concentration of radioligand producing
hal f - maxi mal specific binding of 20 radioligand. The
specific binding window is the difference between the
Bmax and the




basal paranmeters. Using the procedures of this
Exanpl e, conpounds of Forrmula | were tested and found

WO 00bo6Eet ecti ve 5- HT6 ant agoni sts, sel ective BEHERMW05/013290
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ant agoni sts, or both. For exanple t he conpound

1- (6- Benzenesul fonyl -1, 2, 3, 4- téﬂrahydro napht hal en-1-y
[)-4 25 et hyl - pi perazi ne exhi bted a pKi of
approximately 9.52 for 5-HI6i and approximtely 7.76
for 5-HT2A. Exanple 4 Cognitignrgghancement The

cogni ti on-enhanci ng properties of conpounds of the
invention maybe in a 30 nodel of animal cognition: the
obj egt r )del . 4-nonth-old nale Wstar
rats?(Chgr cé?ﬁ%fhﬂ t herl ands) were used.
Conmpounds were prepared dally aﬁﬂ dissol ved in
physi ol ogi cal saline and teste(d at three doses.

Adm ni strati on was al ways (injection
volume 1 m/kg) 60 m nuteg)p Scopol am ne
hydrobrom de was i njected nautes after conpound
injection. Two equal testing groups wefie made 35 of 24

rats menters. The testing
or de?ﬁgghﬁiﬁﬁt&%@?%%%%%%%}gE}gﬁdfpm/ EP2005/ 013290
- 33 wbteimi ned randonly. The experinents were
perf or ne ouble blind protocol. Al rats
wer e treg%gghggggoaﬁth each dose condition. The object
recogni t ponfromsttofas performed as descri bed by
Ennaceur ﬁb Pelacour, J., 1988, A new one-trial test
for neuro |g1og|cal studies of nenory in rats. 1:
Behavi or Al idaitmnalBedvhytituBrdadrpl ReptioBdlly ibstithtdsih tofRithenbered
%Q:KB_ gsent i nvention has been described with
ehte to the specific enbodi ments thereof, it
shoul d bemmn@aﬁﬁt@pﬂﬁbyﬂyhﬂssC§5hﬂ®edhhﬁhMbe&§kClbﬁamaodkﬂ,

vari ou e val en ¢
e T Vst R KBepar i A Pom L R U GRS PF T (=0)-R"
afere3GoR6n0d td DR RYRNAADRS edch iddigbidealy isByitogen or C.pp-alkyl,
$g_ tlons éﬁwlgg égo to aglr t a particular
Aroght i PEY OMSFO ¥t t er, process,
process step o xteps to the objective splrit and
scope of the p \igi invention. Al such nodifications

are i ntended thin the scope of the clains
appendedphgré 2006/ 066745 PCT/ EP2005/ 013290

-34- CLAIMs 1. A conpound of formula |I: Rl)mR2
Ar - S( O) gqnanprieach mdependenﬂy is 1 or 2; and

X is -NR® when n is 2, or X is -CHNR*R® when n is 1 or 2, wherein R>, R* and
R each independently is hydrogen or methyl.
2. The compound of claim 1, wherein pis 1 or 2.
3. The compound of claim 2, wherein q is 2.
4. The compound of claim 1, wherein n is 2.

5. The compound of claim 3, wherein X is -NR3,

6. The compound of claim 5, wherein r is 1.



or a pharmaceutically acceptable salt thereof,
wherein: mis fromO to 3; pis fromlto 3; 10

wW@R®o/0bem?; Ar is optionally substituted aryl BCT/EP2005/013290

10

15

20

25

optionally substituted 5 to 123 enbered heteroaryl;
each R is independently halo, "Cl_12-al kyl,

T i

C( O) Re, 15 where t |sfrom0t02 Ra, Rb, R and

v 3y iRogApoe s FHes s Horhg Moo

(rX Reis x ; n and r each |ndependently is 1 or 2; and

X - NR3. wh wh 1
2, ! \?\ﬁer eilRe R’gfgpgéﬂrl“iﬁgdali‘b& Qé“eéeé’&%i‘ﬁ'&’gﬁ%g‘fagﬂt InyI iSs o

hydrogen or net hyI 2 The corrpound of claiml,

wher ei n or e conpound o]; claim 2,

wher éfn % F§012P09%d2fdaliﬁb8 SO DPEW i m 1. wherein
nis 2. 5. The conmpound of claim3, wherein Xis -NR3.
30 6. The_ conpound, of cl ai greinr is 1. WD
2006/1(366ﬂ!5CP’@PPEP@G@@?@EL%Z@WT“%%% 1 The conpound of
claim®6, wherein Ar is optionally substituted aryl. 8.
The conpound of claim7, wherein Ax is optionally
substituted phenyl. % 9 The ch ound of cI aim 8,

wherein R3 is hydr e/n npoun f/cl aim 8,
wherein R3 is net . ﬁconpou d Nekai m 5,
wherein R2 is: 1N 3|R N~4/ or X N
wherein R3, R4 and R5 in €ach |nd’épen ent occurrence

:Mi e ?)e/‘?ﬁlfo%g%d O% Cﬁ%o% e e?c%l 18f1epfrégflc IR Ccc)lllillir%gn(:% is ﬁ}c@bggn]ur methyl.

12. The compound of claim 1, wherein said compound is of formula II:

3

-

Ar=S(0);
P i
and wherein m, p, Ar, R! and R are as recited in claim 1.
13. The compound of claim 12, wherein pis 1 or 2.
14. The compound of claim 13, wherein q is 2.
15. The compound of claim 14, wherein Ar is optionally substituted aryl.
16. The compound of claim 15, wherein Ar is optionally substituted phenyl.

17. The compound of claim 16, wherein R® is hydrogen.

18. The compound of claim 16, wherein R® is methyl.



R3 NO R)mN A-S(O q 15 P IIl; and wherein m p,
AX, R and R3 are as recited in claim1. 13. The

w@ eoopoesTds of claim 12, wherein p is 1 or 2. 20PAHEPZ00#013290
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compound of claim13, wherein gds 2. 15. The conpound
of claim 14, wherein Ar is optionally substituted
aryl. 16. The conpound of claim 15, wherein AX is
optionally substituted phenyl. 25 17. The conpound of
cl ai h916,Thatsemeonn®f rlgirhyowhegein s2id @mprivad sorfiommda gfla or I1Ib:
claim 16, wherein R3 is qrethyl. WD 2006/ 066745
PCT/ EP2005/ 013290 -36 'f[9. The conpound of claim],

wherei n said conpound i8.of forrmula Ma or 111b: RR3
(NN RB N (R6) NS (R6O]~ ON \ | | / S\ IILA;
[11b; wherein: 5 sisfronfto4; each Rb is
independentI%eP hal o, C1 M2-al kyl, 01.12-hal oal kyl,

-S(Otg-Ra, -C(zO-N >~
, gl(%sgs C(O)vvher_t is

Cl- 12- al kyl ,oCRl2- al koxy or hydrdxy:~ and $QR3\| s as
recited in claimi1. 20. Thélgonpound of claim 19, b
wher gfirrSni S fromO0 to 2, and each Rb is

i ndependently halo, Cl_12-al kyl, Ci1.12-al koxy, or

Cl- 12- halsdaff®g0 tors 217 The conpound of claim 19,

wher ei N salifipCy By haid B¢ LAAUE A Il Aticyl, €4-1,-T€roallyl
conpound O#Hj%l g?@n&%l, bv]ﬁgr élllor’] 3 1S hydlglrzo an%. o7 i _ roallyl,
cyano, —S(0)—R?, —~C(=0)-NR’R", -SO,-NR°R", -N(R )—C(g:O)—Re, or —-C(=0)-R5,
where t is from 0 to 2, R%, R®, R® and R each independently is hydrogen or C;.j2-alkyl,
and R° is hydrogen, C;.12-alkyl, C;.1-alkoxy or hydroxy; and

3. . . .
R’ is as recited in claim 1.

20. The compound of claim 19, wherein s is from 0 to 2, and each R® is
independently halo, C;.j2-alkyl, Cy.12-alkoxy, or Cj.12-haloalkyl.

21. The compound of claim 19, wherein said compound is of the formula I1la.
22. The compound of claim 21, wherein R® is hydrogen.

23.  The compound of claim 21, wherein R®is methyl.

24. The compound of claim 21, wherein s is 0 or 1 and R® is halo.

25. The compound of claim 1, wherein said compound is selected from:
1-(5-Benzenesulfonyl-indan-1-yl)-piperazine;
1-(5-Benzenesulfonyl-indan-1-yl)-pyrrolidin-3-ylamine;
1-[5-(4-Fluoro-benzenesulfonyl)-indan-1-yl]-piperazine;

1-[5-(2-Fluoro-benzenesulfonyl)-indan-1-yl]-piperazine;

[5
1-[5-(3-Chloro-benzenesulfonyl)-indan-1-yl]-piperazine;
1-[5-(3-Chloro-benzenesulfonyl)-indan-1-yl]-piperidin-4-ylamine;
1-(

7-Benzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperazine;



23. The conpound of claim 21, wherein R3 is nethyl.

20 24. The conpound of claim 21, wherein s is 0 or 1
war@e®e7#5 hal 0. 25. The conpound of claim 1, PIEER005/013290

said conpound is selected fror 1- (5 -B

enzenesul fonyl -i ndan- |-yl) pera2|ne 25

1- 5 Be sul fon r

1 Tse (hrrasesobiRedhoad tgﬁrya?nsd? BRI P bne
- pi per azi-fe:(4-Fhrorp Henzenesulfonyl)-1,2,3,4- tetrahydro -naphthalen-1-y1]-
(.2- Fl uor o- benzenesul fonyl ) -i ndan- 1-yl ] -pi perazi ne;
RPCIREN(3- Chl or o- benzenesul fonyl ) -i ndan- 1-yl ]

- pi per azi-(§;BeAzenesulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-piperidin-4-
[5 (3- IéAoro-benzenesulfonyl)-indan-l-yl]

YIHRESs BB n- 4- yl ami ne; 30

1- ( 7- Benzeggsuidmeiliondl- 223, Atetabydibydiphitudgnl fydl-€madthy-

| ) - pi perazine; WD 2006/ 066745 PCT/ EP2005/ 013290 - 37
H@f@aﬁﬁnzenesulfonyl 1, 2, 3, 4-tetrahydro- napht hal en- |
-yl') -piperazine; 1- [6- (4-Fluoro-benzenesulfonyl)

-1, 2, 3, 4-t et rahydr.o- napht hal en- er azi ne;

(5. Bliny oh@GaTTRAICA SOBPa IR ERTBRYR 81 SR AGRE of he
Lontb dundPbMRedikdi fir MmiRtuyé #fthAghadhsteutically acceptable carrier.
1- (6- Benzenesul fonyl -1, 2, 3, 4-t et r ahydr o- napht hal en-

| -yl) -4-nmethyl- piperazine. 26. A pharnaceutica

conpogi t {JeRo LA pSnAb fa naflh @@&cbbtﬁn?fﬁ)ﬁﬁtn Ofortthepreparation of a
conpound of claiml in adm xture wt

plaicraeBtEIeEH (oRreasag Bralra DeRoH; éYrstenzglsea@% g2l a
conpound of fornmula | according to claim1 for the
preparati on of a nedicanent Uﬁeful for treatin

cent 2&l Wbe vesasceiilingdmdmmedswhereig the conjra) gervpy SY&E?gl disease
SeQl gél&gedt Rorfl R dRoges; sc}‘iﬁ@faﬁﬂeﬂmt Hl@nfé@lébfe@hoﬂﬁ hedidSogical

ysten1 I sease State is _selected fro ychas 31
dispiidesp Freapity disgrdrs aﬁé@%@ﬁfﬁﬁ@wlﬂfgﬂflﬁﬂ%ﬁﬁ @i p distase, amyotrophic
lte?er E[r@sls Mfrﬂer@d%@ﬁ&efo%d uptdke AlsbTersl@hH ¢lintington’s disease.
I sor Parki nson's di sease, anyotrophlc | at era
scler05|s Al zhei ner' s di sease, food uptake disorders,

and nt 'UQQBPQC gémorxgﬁlazgcéﬁcﬁngto dafz® PSR p@Jparaﬂon ofa

form accor gtoclaiml for the preparation of
medmme@amﬁtﬂl f%@ﬁa!iingfadidsotfd@a?tflﬂ?@aétfal%ﬁaélrtr%? t he
gastrointestinal tract. 30 The invention as descri bed

her ei nabove. _ i
30 The invention as described hereinabove.



