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WO 2007/ 051735 PCT/ EP2006/ 067732 ARYLSULFONYL
CHROVANS AS 5-HT6 INHI BI TORS This invention relates to

conposi tions, nethods of preparation as well as the
use of the conpounds for the preparation of a

nmedi canent thereof. 5 The invention provi des conpounds
of the general formula I: S(O" NRA/ e ~ 0OX NRz
(R)p R3 R4 or a pharmaceutically acceptable salt, an
i ndi vi dual optical isomer, a racem c or non-racemnc

m xture thereof, 10 wherein: msfromOto2: n is from
ito 3; p iRYISUNFDONYLEHROMANSDAS 5-HBS INHEBITEIRS ut ed
aryl or optionally substituted heteroaryl; 15 Xi s
-C(O - or -CRaRe-, wherein: Ra is hydrogen or

C _6alkyl; and Re is hydrogen, G _6al kyl or hydroxy;

R an each i ndepend 0 hydr ogen;

o 1 360 KD IIRI ol Bfom EOu LS 98 g

edﬁ’rﬁesﬁﬁ(@)s 3 s o2rep&ehidorCiGyelN-thi3se afithe compounds for the
ano one.of R1L and R2 is hydrogen or

eP%raEPW? B}%lcﬁﬂ’@“{)‘thﬁ@r‘)f WO 2007/ 051735
PCT/ EP2006/ 067732 -2 a fi ve- or si x-nenbered

het ergaryl or heteroc tha conta or two
ot odBE BaRiereRies gty ar i g et Bd: o ¢
hydroxyl; cyano-C 6a| kyI CS 8 cycl oal kyl'; 5

aryl-O’_é al kyl ; or S j\></

or a pharmaceutically acceptable salt, an individual optical isomer, a racemic or

non-racemic mixture thereof,
wherein:
m is from 0 to 2:
n is from 1 to 3;
p is from O to 3;
Ar is optionally substituted aryl or optionally substituted heteroaryl;
Xis -C(0)- or -CR'R"-,
wherein:
R*is hydrogen or C;_salkyl; and
R’ is hydrogen, C,_galkyl or hydroxy;
R' and R” each independently is:
hydrogen;
Ciealkyl;
C.salkoxy-C_salkyl;
hydroxy-Ci.¢ alkyl;
-CH,-C(0O)-OCHzs;
-CH,-C(0O)-NH-CHj3;; or
cyano-Cyalkyl;
or one of R' and R* is hydrogen or Cy_¢alkyl and the other is:

and associ at edPCT/EP2006/067732



10

15

20

25

30

-(CH2)r-Y-R'"', wherein: Yis -C(O- or -SO2-; r is
O, 1 or 2; and 10 Rh is: G _6alkyl; C3_8 cycloal kyl;

w@eo0Gaskexy; cyano-C _6al kyl; 15 hal o- G _6al Kp¢T/EP2006/067732

hydroxy; amino; NHC _6al kyI n no;
N, N-di - Cl _6al kyl ani no; 20 hydrdoxy-C _6al kyl wherein

;P;l h)c/)dr g)a(llykglr Ouﬁﬁé@ﬁF )S/lfe%béﬁg F{ﬁ%tg%ﬂr%ro}{ha ﬁ(oc?clylégat contains

Rie anavoRzitoggstand whight 1y optienailytsnbyiewted WIWhydm?(Yh ey are
attached may for%Ia @Cth Q to seven- nenbered ring
that optionally contai ﬁs ah addi tional heteroatom

sel ect ed f€onysoatkyhnd S and which is optionally
substituted vvitha\xﬂyéro or Rl and R2 together with
the nitrogen to ey are attached may form a
guani di nyl group(GthfYRm di nyl group; 30 R3 and R4
each |ndependent\k,1%{ rEﬁ hydrogen or G _6 al kyl; or one
of R3 and R4 togsther with one of Rl and R2 and the
atoms to which they areYatCé@heIt -fely-; forma five or

si x-nmenbered ring; or et her may form =NR
wherein R is hydrogen or %Bd]Gg%A% ? and WO

2007/ 051735 PCT/ EP2006/ 0B'7i§:32 -3 each R5 is

i ndependently halo, G _6 al kyl, all?( C1.6 al kyl,
hetero-Cl. 6 al kyl, cyano, -SOZ 8( =0 - NReRf, -SW
-C(=0) -RlI, where each of Rd, Re (armycﬂabalkyd
mdependently hydrogen or C _6 %ké{]!k and R9 is
hydrogen, G _6 alkyl, hydroxy or"' 6" al koxy. 5 The
actions of 5-hydroxytryptamn ne (cSardrL; sdkyd maj or

nodul at ory halo-C;_alkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;
hydroxy-Ci_salkyl wherein the hydroxy group may
be acetylated;
aryl;
aryl-C,.¢alkyl; or
aryl-C¢alkyloxy-C).¢alkyl;
or R' and R? together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom
selected from N, O and S and which is optionally substituted with hydroxyl;
or R' and R? together with the nitrogen to which they are attached may form
a guanidinyl group or an amidinyl group;
R’ and R* each independently is hydrogen or Cj_¢alkyl;
or one of R* and R* together with one of R and R and the atoms to which
they are attached may form a five or six-membered ring;
or R’ and R” together may form =NR® wherein R® is hydrogen or Cy_¢alkyl;

and
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neurotransmtter in the brain are nediated through a
nunber of receptor famlies terned 5-HT1l, 5-HT2, 5-

woaA®;7/05788 4, 5- HT5, 5-HT6, and 5-HT7. Based onPer/RPmphne6/067732

| evel of 5- HT6 receptor nRNA ihn the brain, it has
been stated that the 5-HT6 recéptor may play a 10 role

in the r
i sor dey et ARG HIEAIE T, Sl CRALIC NG HEIRYE Ll
sxehectSQR" HCQEﬁHSNReR/eSBe,aﬁ?(F@éﬁR% fvheng cach pidt ‘eRt ard Ryls
el Ry 63 TR g RELIAURHR gt 50 55
alkgxety, depression, mani ¢ depr essi on, psychoses,
epi | epsy, obsessive conpul sive disorders, nood
di sorders, mgraine, Al zheiner's disease (enhancenent
of cogni ti Vee dGiomenbi-hydrosiepadinedbd€isgs f mejdi npdulatory
SRR 5o s OIS PRI o
DHESDF, Geld T.ADHD)3, Sel T4rdt Hah, péfliccand S-dHEbriieed ¢rDDigh level of 5-
I b I

e SR T
d:lsmrt&ie psthabeyandtreatnwint hf spimbherve gyotem dsddens. Ihpaticular, 5-

X ec eg%catﬂd%zHg?ﬁ %18&1%@ I?%{lrﬁi% hﬁgéj ?&n "i(t?éﬁ@ %{é@ g? p@t@ﬁttlaef y%%eful in the
gaaitrrent oft e@sthin@NS @G)ydeeh wsioh dePavrkmucm’ dsezfsc;rh‘,mntormbn s disease,

%ﬂ cfjegfegs@g manﬂﬁ Sgprgs%&)élgas%fc %sgs eBﬂfaae% R%E%él-%%i%%?lm\]’e

ﬂl'soﬁﬁrs&nbbéyhsetdeai mlgIMiJie AEhalmms disease Iﬁﬁﬁncetﬁmt of cognitive

320- 3 | ei urotransmi ssi on
nglgr%l ileep dllgo’r§ers oigwtm g dlsgders SH%‘N{?’ a3 ané)lrdx’la ulimi ao%rfldnoqeﬂty, panic

ReskankithAle aﬂlcntloilgﬁﬁclt Bﬂﬁ:)ractﬁzi‘tﬁ dBordEB(MDHIDS gomeion deficit
u at.ors.have een

élsorder ? |_1Hl—1d'A a roan ]drurg abuse suc £ Cﬁln{é tfl)ano(iI nl?or%llenréeand

contl n e a n nmpoun are use
bﬂrzodiazhpln&tsj fehyizb plerebial-HiGl zﬂm:dapxtrders assobiate8 -wifi2sfinal trauma and/or

é%ﬁ%e tu?%%},ﬁ: a& gﬁ%guefpglgﬁls agléc 2(%01,51?;20 nrdgé” d sél e?(lPJEl% t(f tol’f)e o‘iiuse in the
treztthmdSoﬁ @rtamsgsm&ntehﬁmz&méﬂ)t disoragre nich, asémd:tmsﬁhlﬁﬁﬁkﬁﬂ disorder.

ﬁ‘%’iaatgiﬁ%.ﬁc}g?{? et piﬁg'm%ﬂp £t Eerrnogl T 8o 1903- 14120,

DuRn&blegzenzﬂ MuTPRHaNGScA N d9%Bs 88,@3261320, @mﬂeﬁgﬁeuhu cal

SRR Rb o5 308, LV IR0 b0 s ey PATE U Bk ver

ot p@) Ntiesg.i nal tract  di sorders Al | patents and

2 ot o et P S B e BB e

EMiHOSb N REd fERIBMBES thaL are'u%efu%fr hﬁdﬁlﬂd@lﬁig thnd %151% receptor,

othervvlge stated, the following terns used in this
&sor Hd3Aireseptor; Qi ng t he specification and cl ai ns,

have the dehé hiveh@SpahiieNsudeli@ed qdmélufohebsm@@ﬁ&& afRociated
that, .as used in the specification and the ap

%qrgpql%tloqsh@eglloﬁﬁfﬂr ase :F.Sd:}lﬁl@pﬁlglc agenfs, an dapgh ds[ﬂ;_f prgpagatlon thereof.

IN§letieie eRlbUA R entEhe ﬁtﬁ%hﬁoﬂl fﬂf(ﬁ/ﬁﬁs bpﬁr{zﬁﬂ/‘l exbstihRa rq|u)hohnone
di ctates ot herwi se. "Agonist" ers to a conp

cHBPOWK AR assoeipted @@@qr@@cpyﬂ@# C%B@%té}ns and methods for ?lsm g the

same in the treatment of central nervous system (CNS) diseases and gastrointestinal tract
disorders.
All patents and publications cited in this disclosure are incorporated

herein by reference in their entirety.
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conmpound or receptor site. "Alkyl" nmeans the
nmonoval ent |inear or branched saturated hydrocarbon

wdomosesy, consisting solely of carbon and hyBkEngm06/067732

atons, having fromone to twelvye carbon atons. "Lower
al kyl" refers to an al kyl group or noiety of one to
six carbon atons, i.e. G -C6al kyl. Exanples of alkyl
groups include, but are not limted to, nethyl,

et hyl , proPgfinitioeepr opyl, isobutyl, sec-butyl,
tert- bUt yl %@:{%%Hm& s@zﬁé&l lthef ﬁ'ﬁg'y/ln’g GRsacxh § C{l gfﬂsdAafl)ﬂlﬁgtlon

i ke. " ene" nmeans ’'a |1 near “saturate
hlchIdd@tlhb @pﬁcrfstdil@taantbﬂamehaw the{efingtagriy@iveatbelpsy. dt maist be noted

?ﬁ? & 'ﬂge‘?i i %@Jp%élﬁgat%'nvat%'d‘%ﬂé @%ﬂﬁ@&&&?ﬁs %91' gﬁﬁ% ﬁ&&e “a”, “a
-t hmt:}mylb eturgll reﬁwe:ptqarrdw Ithm@,nt@t clnaﬂMbtpt‘es p;heewm

but yl ene, @tn){ét {E?egs gp cfrgﬁ?drijdktgat éﬂﬁlaﬁge@}t/}lle ﬁwt ﬁa?m%ther

a |linear unsatura ydrocar bon ra
gonpovnd @ re¢eptaaitbon atons or a branched saturat ed

di val ent hyﬁgﬁéﬁgptﬂeﬁéﬁ%ﬁkgﬂ‘ﬁﬂ §Cblalched Gk ﬁ)ﬁg)drocarbon

at ons,
moﬁyjicmnhyﬂgesbhbanﬂcem;n apd(hpémgbte a@ms, having from one to twelve

%arggﬁ Q%KF r Qﬂgvr;}é(r ALF rePe% %na\ﬁt a%kﬁf’gro%ﬁ)notr%%/lﬁ@%? ’on%[;'?dsvt{ Qa%bon

ns a nol
woersel.a (RCFﬁslkyln Fahﬂnples oﬁnikﬁtgyom indfdenbdt drenet limited to, methyl,

F%alngro 3 %oplaoi)é/PX%PH %Ec eltltﬁf xS HG. Hd{é, L ﬁ?lgtag%rﬁexgpéctph dodecyl, and

thekdke. AI koxyal kyl " means a rml ety of the formula

-R -R', 4.8 al kyl ene d I
A]%Pﬁlen%xmea S élrlnear turzrﬁ ?EIVF entﬁ?l roca¥b01} ra 1ca1 of one to

defined herei ps I NC
L’ly cm;byn tafomsewaﬂprlamqheﬂ satatdnm@aealbml hydﬁoaaﬂidma‘nghpalaﬁ ylhree to six

2 et hos et h
car 1L §1(t§ée h yg) mg lfr:noep%,l% dlme‘glylethylene propylene, 2-

ﬁre(h’&-lp‘repjflm@btliﬂdn)a ];&ntmetrieoacrymlemyé 30 "Al kyI car bonyl
nmeans a noj t he formu cC=0
T & SOk e B RSy e ARG E p bt o Rdical of
weatSshacand redtgnsfor tbearfchedrttaratel’ diflgnt WadroearBon irgdical of three to
-SO2- and R' is al kyl f i [ein.
RrRpPE Afphng Ear By Hend b i 2 0B Bystbepgngpropensiene.
Ran Spfipenylede beteRplen penten by bnditiet 1Re. i s al kyl ene
as defined. herein. l.ary .al kyl sul f | al kyl —grou
ot W HEs e Sa ey bR e o ety g SRRy
ﬁifm@?(wﬁﬂf @cd Beraii @ﬁﬁ@ﬂﬂsfo@ alkbpy @pieties include, but are not limited to,
t ha esul fonyl eth net hanesul f onyl propy, and
F‘ﬁg%lXV OXYAW?E%BWXZ nd F%E&H@ a group -R-R wherein R
is _am nokalhzdk&yaﬁcyﬂlnk@ahelmmas oﬁmfeif@@dulheRﬁ—iHl’f, where R’ is alkylene
noa " es.a t , _an noet ,
AR R s 05l R A T Ml AR Bt ictygs. by way of
a;mhrme mQheﬂlwxybfthylmlhfwﬁileyﬂopymynélﬁylﬂ}hﬁdﬂﬁd)&yétﬂigl, onee

Smaayh oarerop oyl Bl B Sy {5 Aasmepil

i ncl udes neAlRylkabbM@NEREMAY o m Rty f tReTordatd R R, where R’ is C=0
(} E’y 18 aﬂly? o c[e??lg(ﬁ herein.
"Alkylsulfonyl" means a moiety of the formula —-R’-R”, where R’ is -SO»-
and R” is alkyl as defined herein.
“Alkylsulfonylalkyl” means a moiety of the formula R*~SO,-R’—, where R*
is alkyl and R” is alkylene as defined herein. Exemplary alkylsulfonylalkyl groups include,



10

15

20

25

30

et hyl am noet hyl and the like. "D al kyl am noal kyl "
i ncl udes di nmet hyl am nonet hyl, di net hyl am noet hyl ,

waleowbkyBam nopropyl, N-net hyl - N- et hyl am noet hpdT/ERP20d6/067732

the like. R-R NNYN R NR 10,"Am dinyl" nmeans a
group of the formula: R or R wherein each R

I
L
awﬂ@mmwmbaﬂpdEWLmEUhehkceln and R is al kylene. "Anido"
nmeans a greyp €inNn: .. eac .
|ndependgntly |é£§? rog%n@§%$aﬁﬁ§5ﬂﬁ£%%?gg§%ﬁg?@ééRJsamywne
a%d@h@thBm.d@npowﬂbﬁthahddsmnmpshﬁadomﬁpo@hﬁntsnﬁMQHOPﬂﬁk

Qlﬂﬂogp(g) anﬂ'ﬁ?&% ﬂl?é’ "ﬁl%%iﬂ‘ﬂh'@ ﬂlo%t BF%ﬁﬂﬁ%ﬁk o rtn%%ﬁe ﬁfot%é{é%u)ged once or

nonoval ent I'c arom
topswih alkyl tofpravide I’vdky,larmno algyl” and dydkylammoaﬂ@t irespectmgly.

D

fZIhE]ﬁHmll dethyyl ,andl thediken y]l)l,quyMEn yalkylpmatuakediyieth daoinemelthyl,

i TK}gﬁ% thly'P dﬂﬂ&ﬂﬁlgrﬁl}} upﬁluﬁﬁﬂétgpleﬁyéth laminogthy. and the like.

and dlphenyllsopropylldenyl as well as thoseR N—R
specifically illustrated by the exanple hereNn bel _R
Preferred aryl are phenyl and naphthyl ; aﬁm/stmll N

nore pref e;‘z&hidjn)nhmeyﬂs a g&uﬁ'Eﬂhalf()ﬁnumi eti e§ of the R

i pventi o urther ¢ e, ortho substi t.ut t wo

WHE 0RO LoD gyRRHER AN RS rehor 't he

aryl noi et yA&lmﬁmlﬂkﬁUﬁfedns Sabup aR-A whkreiPRY ik balidiiyl as defined
nsatura% to 6-nmenbered ring containing one or

ﬁBmH@9 ®selected fromO, S and N. Preferably

the additi mﬁidor" inft@nsé 8 g@up-ClO)-BRR®KEBE:EH ahtl RYeach

contalnln WO oxyge atons. Exanpl es of such
ngpRendep Hh§9V@mﬁB?@?Ves i ncl ude, but are not 30

| | m ted t 0“A12ta§orﬁ$thyf£fé1@t(bﬁ B&@podn dihadldi@sh Riés,or prevents the action
benzodi oxol yl ,

gﬁyydro benzofuranz

CORyPUNY eh SRS ﬁVr benzoxa2|nonyl

benzopi per i g@%earﬁ%ﬁﬂ&[ﬂvﬁ%ﬁﬂ@cﬁé’ hr,omatlc hydrocarbon m01ety
benz nDrphollnI

benza ol i
SHBETRE BE MpnpT Pl HERHC B RHE T ege s ot include,
Bl ¥ oM REDD, @?tl&rﬁ@ly E@%ﬁﬁé’@{&l@én@zﬁ hzg&hyr ﬁherﬁ'hiﬁr?lxﬂuorenyl

f | a
gﬂﬁ?@ fﬁ&rtrag’wtl §§u]@é§lr el ERY; ‘PfPh@%l W%{h@lpedlrgwayl aminodiphenyl,
d@h&hﬁsﬂlﬁ%wmmﬁmﬁyl UsadipHEn PP AsGAaE Y, .as KRR RS those

radj cal is an al ylene grou and Re is
sHeCleY I Sintedayy e Fraverichisg ein pelogy. Jreferrgd apybakr PACRY/ |8 d

BAHAL ¢ Sarﬂ%ﬂ%@re@)?&@ﬁéb Bth¢hyl
3-(3- chIoroghen ) - 2- nethyl pentyl, and the |ike
exanpl es of &yl BOkEiFs of A éﬂ%t%gﬂ fushgneanbapstha g}lbétﬁtuted by two

sihRtifueh W Act (BethWhR1tR tHE drtloh s AN tHRYad1KYdiety form a fused, saturated or
partially unsaturated, 5- to 6-membered ring containing one or two heteroatoms selected
from O, Sand N. Preferably the additional ring is a 5- to 6- membered ring containing
two oxygen atoms. Examples of such substituted aryl moieties include, but are not
limited to, 2,3-dihydro-benzo[ 1,4]dioxinyl, 2,3-dihydro-benzofuranyl, benzodioxolyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperidinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl, as well as those specifically illustrated by the

examples herein below.
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noi ety as defined herein. "Arylal koxyal kyl" neans a
noi ety of the formula -al kyl ene-O al kyl ene- 10 aryl.

wWoRoo7/0510 Rn " Car banyl neans a group of the POI/RP1086/067732

O wherein Rl and Rh each independently is hydrogen or
al kyl . "Cyanoal kyl" neans a noiety of the formula

-R -R', whe ,' I ne ks '
'S cyano or |t|>/| a 1%%p%f?ftﬁ?£&ﬁ{dhpe€Rh\%§&ﬂ 40 Ryl
momdy ad dafined hengimat ed carbocyclic noiety consisting of

Ihree o SUSSEAE e SR LUOLRIRRIRy o
wdixst iR*BE atiensi Rs andkdenawpep subBt istanenyl grouphesrdefined herein; e.g.,

BRSO AL o e i
diczkkyplasdiwylaligl. ess ot herwi se specifically indicated.

Exanpl es ogArt%%f%L(gallﬁléXAs arﬁﬂ)%{)} oef§h g luﬂfl é?é’ﬁl lf'{ ?n aralkyl

not limte cl oprop
opidtphedefingd hegol. ohept yl and the li ke i ncI ud| ng

partially »ger _ O )
By AN SR S ISP of BBy ene 0-ain
aigl.- R', where R is alkylene and R' is cycloal kyl as

defi ned herein. "Guanidinyl" as used herelgn nmeans a

group of the formula: N R N I1I NCR 25 R R wherein

R R, R' and R'' each |ndependently |s eHhor

al kyl . "Heteroal kyl" nmeans an al kyl

def | ned hel@&irbampleneins agnaip ¢fibe fmmuilahr ee %:?ogewherem R®and

?&%ﬁg {1%3%{@%%%‘%1% h a substituent

pen f16m’ 't he group consi sting of
- (Ra, - NRbFCyaanaikyIS(Ifa)lﬂAN ifwieey ef the fymanta +REBgevhefe Bhis Glkylene

ast(%e%)“ dﬁQrem %nigi ]%hleﬁunld)eorrsttg eid| ng that the point of

ment {erda radi cal is through WO
2007/ 05 173'&%@1@3’2@6@%@6}16}3@@6{17smnamdb;arboaycdmmoiety consisting
cl oal
0B fietely PN EL ¥R B REheRAEER) Sl Coctontio
cﬁnhqmohyhiy brgﬁlrb,stltatﬂﬁl Wltlﬁb]kfyd)r mogecsiubsiitkgﬁts, W}rerem each substituent is

| k
B Ep Aoy Pyt S LRESE R bpdiugimi S bRER inpne. o
onalkx]lamifol urﬂesabﬂl)efwls@mblﬁaiﬂyyhdlcmyd:| Bainkplésadfleydloalkyl moieties
' kyl ami 5 dial kyl aninna.
REb Rl R e R Qlloferh sion s Srorit i Fy
tyzloh2pty),dnad Xl)ﬁelﬁlia:yin,cluﬂin gpedm:lbyym‘sappdted @erhydt‘fds)ﬂyereof.

ﬁyg?/g;%%t h@}’%qaﬁlv f}ﬁi)%” W%ﬂ 3 hél&{ (?fycﬁ)é Y —R”, where R’ is

Ak Fexk mAdR O wiatid alk yl a2ddfindd dxsein. 1 nmet hyl propyl, 2-

"Guanidinyl"” as used herein means a group of the formula:
Nl/R
Rll
}<||\|J\N/
Ao

wherein R, R', R" and R™ each independently is hydrogen or alkyl.

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or
three hydrogen atoms have been replaced with a substituent independently selected from
the group consisting of -OR?, -NRR, and —S(O),R? (where n is an integer from 0 to 2),
with the understanding that the point of attachment of the heteroalkyl radical is through
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am noet hyl , 3-am nopropyl, 2-nethyl sulfonyl ethyl,
am nosul fonyl net hyl, am nosul f onyl et hyl ,

waeionosuBs onyl propyl , net hyl am nosul f onyl met hyPCT/EP2006/067732

met hyl am nosul fonyl ethyl, nethyl am nosul fonyl propyl,
and the like. "Heteroaryl" neans a nonocyclic or

F l:ér“r}tégh bond, %&He?é'ﬂl R@is h%rdf(%eﬂ' Zacgl ng}/]laéﬂﬂﬁﬂiyh ¥ E%g%aﬁzglaﬂgll R’ and

one ’aromatic ri ng
Rome mdegndeeatle obedch rmherélefdmt@,cmflr aihyll\cycmlkalr oSgyctdakkylalkyl;

Erﬁd"’?hgﬂ ﬂgs d IRAG, @H?% ﬂgcycc,:l’oa 1t B}hée}m taﬁ@ %@9 nislor?2,

e attac
Rbisetiyl, cprioakyl; crygloalhglaﬂret, emaat, ecs(l@mOTmeankﬂemwoo aryl

BN OB S S5, 38 g Do
hydroxgaopyd, 2.—bpiri0®}’}é’rhy}ircs&y.bs:th}ﬂ€uhyid2 Bmﬂ::]balzwtyptqpyl 1-
BRSBTS Bb b B .2
beimoethhl, érwhi,nopmpah yhmetbylsulfiyd yletipyly mmykulquhmtbﬁyl

Eﬁﬁﬂ %l%lrl eblg)ﬂ,z H}Zi%)lhﬂﬁ&%}gnZé;%klg%u?oswfonylmethyl

enzo
beﬂlzyttﬂnmada;l;iﬁmbf};cthyl hnmllhyiamlrmzmllfgﬂylprﬁpyl and the like.
be_nz ot hi adl‘l?gtg}&él ryl” %Qr%sosp%roﬁg ychc {nnlgjlg cYm ra(fuisa?op §j po ﬁ ring atoms
triazolyl, triazinyl, Bb
h|am1m1gztdéasn<yﬂq arqnmanohn g r:m/chmurmhtt twa, itdiea gt four ring heteroatoms
n r zepi ny|
gegercfeéldflro L r?c:j% Eaﬁlg {mamﬁl 2 1ig orhs b lﬁgg e%tgéiclﬁ” rll%eéTtilndm g that
tHel amad:lrrad:rﬂqbohy 1$ trethexaaorphtdsrin gmmmty]cd:miunmg the heteroatom(s) The
%l_t'grtrogl{ry Ti %l 5% e op OH%%yengglru)}{eX & Idﬁé %ne% hfe?er mﬂxamg%?of heteroaryl
hﬂ)ﬂe&lenlnclhldeﬂﬁrt(aeﬂ‘ lycbtdinklydd toaoydiohkidy m’[xsaﬁuaédﬂyﬂldazowm o:xlazolyl
nte

g)\(/azolyiJ %%gﬁd//l iSth 1azo pgxa(il%%ohg,e[ﬁladlaz léls 8¥razm ?&qenw?

t'éne g Up an oar dup
haqzdéﬁa:nyecfuﬂmeylepmdyl Iﬁtmﬂﬂ,quazizlomk,)pyrll’rH&ﬁSqMHmn}d:tl;quinohnyl

e roar al

el VN Baidront RN G0 ROk et SRRy oy
Bérab ddetiizolyiMtiea o pyeanye inded, isoihdolgh mme@ﬂ;ltmazmﬁf @finoxatinyl,
a substi.tuent fluoro, hIo
B b D PP b e PR b ab g
Oiazepiye, deyidingbanl thhéike, e el aeploacgdcificdlly iBdsmtedrby the examples
}(ljl ff ?nt hal ogen. Exerrpl ary hal oal kyl s i ncl ude

g‘f '35 - CH2CF3, - CH2CCl13, perfluoroal kyl (e.g.,
- CF3), and-HerdaiHexy WRaRO T3 686he R ER20B6 B EHER is a

a.miety of the formula -OR

X

ﬁﬂ%ﬁpéfyxnﬁléﬁ Xsade ﬁfiigﬁ&l noi ety as defined herein.
Exarrpl es OfHét&tlo@@ld{bylyamblfﬁitdtreaall@'El whieh niuytbearsel not

mited t triflu i chl or.omet hoxy
IR S eSS i HETFTIGE R SYIFLR Ry S RV N pgp Sh &' i o heteroaryl
gionpeat definddeieesinal kyI and refers in particular to 5 an
al kyl m)ieL as d d herein.that is substjtuted . _.
Mt one orirBRa it @Bt § iRy of s gy ppBebRetein Ris
htelfoaxakyd i as @sfideil de@id. hat t he sane carbon at om
does not c nor.e .t.han e hydro roup. ..
Ropr esent af M ETBR AR e RIGEIR. - YRR BRE0G i 7 hchgpecably, refer
td0a substituent fluoro, chloro, bromo, or iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen

has been replaced with same or different halogen. Exemplary haloalkyls include —-CH,Cl,
—CH,CF;, -CH,CCls, perfluoroalkyl (e.g., —CFs), and the like.
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hydr oxynet hyl, 2-hydroxyet hyl, 2-hydroxypropyl,
3- hydroxypropyl, 1-(hydroxynethyl)- 2-nethyl propyl,

wQ@20yadsiozybut yl , 3-hydroxybutyl, 4-hydroxybut yPCT/EP2006/067732

2, 3-di hydr oxypropyl, 10 2-hydr§

1- hydr oxynet hyl et hyl , 2, 3-di hydr oxybut yl ,

3, 4-di hydr op

2. (hydr oxymetlhyl]k§4< Qﬁ&grs a m01et8 of he formula —OR, wherein Ris a
higpdkgoyeibtyyas daﬁrtrdd})elrein n’émplas crfrha@tai,koaf/ mofigsics gremgeybut are not

Ih-’g{t? % Foé Eﬁlﬂu%ﬁ're ﬁh I'}’& rtgléhlg?/ﬁ{'?[ﬁ%‘r%% e? Cﬁscnlfj :iiﬂnd;t(?1 rh%%ov g ne
to six car dedratcmﬂsyl” m&rs Hetat arbed pE h@tamalkyi anvei@fess ia particular to
ii‘iﬁg%&l%lg ds 'agﬁé{%%{eﬁélﬂ (it 14 s%%ﬁtu%laewl[ﬂ {)1196 &Irﬁg}eh#l%féyably one, two

e remaining ring
ai thy¢egnyer ‘@TY@HWPS PmVEiedM:ﬂyflt S'amﬁsaﬂiml natemiveah efvarry more than
SR BIAOREm Blip PRENERBL SR AR Bl de TR Bl BAIRUTS,! O
hmemﬂhﬁlowydmy@hﬁaifhmrwymwln 34hydroxppitopglg é+thydroxymethyl)-

I t
gﬁ( ﬂﬂrg)ﬁtyﬁﬁ Hy‘d ()X'ybma/% wb?%g)ﬂﬂr%@% @lﬂb%ug‘u ratdﬁlgrd?o(g(ypropyl
b{lmytlroacbf{ lyhghbxgmetthyietﬂ@ éﬁydmyd?pefmlnﬁm §-diltyheoxybngs aiad e
The het Lyl ri b

DDA YIRSy The, Poterpovel vl ring my be
het er ocycl yHydrokgtkydsirhangl’ Udeanskaunowtyroé theoforhinlyi (&#@)-R’, where

olS hotﬁ)lto rir%',l la¥ fiécﬁln%gtza‘ésyet E?efgra@lpf,rtg? thYrqu/a’fkﬁ %{o{ilezt é/rlltains from
pyeﬁwmﬁmmmmyMpnmn1dazollnyI |n1dazoI|d|nyI

oxazol i di ny h | Son)l(l%%ol | dl h{y dturnPedprlnm Ilgé‘elhlat least one ring atom

f:terocg Ime& f

t hi azol i di ny Hi'a2o I'ny qui nu

tsSIN, 8 &z NN - yllkyldlndyhe relpeiiziop hllngatdnns:iﬁortyllan alkylene group.
benzoazol yl. n dlh dr of ur tetr

di hydr opyr afhlafr&é%/ ééasr 4 gl)})rna}/]al?nt sﬁ;}mﬁ&g or pl?]arPXﬁ Lrnsaturated
tiviicayreo piginigrofloge td ﬂnxeedm gs, mho@nmtmig@hqertWOSUﬂ tﬂmmeqr four

i .hyd i | d )
Bl e gt g OB S A b it theyderstpnging hat the
httdcameBOpSihiets @mahyhétyﬂoaydh;cl sature@d or paigiaby tuifRtdd moiety.

i J h | vi def i h d RJ
B RuRale sk AEbBRF R hos T aPE P el i
Olﬁti(;ri’aﬁ% glg)‘s/t‘[giégi aszd%fﬁhlgd herhan‘{ExB%@Ye{s 65%&3®0y01y1 moieties include, but
PCT/ EE - erein N 1vdr o
SEnaED R o cpfatly by R s i R Rhe Sa .
alehinyk gyhrelidingl, pyrhrolidazyd) imigdzalikyl) imideatidingl, gkofidinyl,
find Eﬁ@?’ n and

-RR . rein R.is i.m
ROFCOLTRSH By A By e AT o Ve
gﬁmi&oiyﬂidﬁi'yl FB'ethﬂﬁf.’deiﬂl Hefizodzolylidiz ol dihytrodisryl] @dtidhgdrofuryl,
her ei n Ris al kylene. Th m no. .
By KRB AYt URORPRT e BenepiBaarity
Sﬂhﬁbﬂp&luhﬁﬂsuﬁoﬁlh, (ﬁhkﬁbquinolinyl, dihydrisoquinolinyl, tetrahydroquinolinyl,
tetrahydrisoquinolinyl, and the like.

"Heterocyclylalkyl" means a group -R-R' wherein R’ is heterocyclyl as
defined herein and R is alkylene.

"Imidazolinyl" as used herein means a group of the formula:
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"Pyrimdi nyl am noal kyl" nmeans a group -R-R -R' wherein
R' is pyrimdinyl (preferably pyrimdin-2-yl), R is

w@eiono317ahd R i s al kyl ene. The pyrimdi nyl 10PEDER1096/067732

of "pyrimdinylam noal kyl" may 4sbe optionally
substituted as defi ned herein, "and the am no noiety of

V\/Ip%/ L ' g E;/ r% ﬁi&éo % oy rrPa%{ﬁ pfrﬁ QH?chllngl FQUQ&I ﬂlﬁ%ﬁ@&bthﬂdly

Sllmtlﬁlttﬁlaswleﬁa«t@/mfrr@pyr! midinyl, pr ef erably _
1,4,5,6-tet Bﬁ@;}’ ![1 %ﬁégl“hge'rag?' %g%lup RNE YRS RORUMANBL M as

subst i tut e
délfetdrla:mdlao@jirls ahkdllemcyl " includes

5 5 dl net h - A r 1 d 2 y .
" Tet r ahydr ?hl‘}?zf‘hhgﬁgﬁn%ﬂﬁgZ{ﬁia;’l?}ﬁ ol du ns'lﬂé ergherli% R"is
wRdRolRY astiiefie¢chhdRein| B' is tmirrca hydl Rdfpg/]kylmq;l 'Thﬂ a,mlﬁ(b micgcty of

qwé&%gﬁﬂgﬂnﬁoaﬁ(%ﬁ MH%%%UOIQB Igktli][ﬁte lﬁlth f

e optionally
substi t ut e(ff’w\lmltllnalalnylhoalﬂl ﬁbanda grou1N¥]N—R RRgvhetgig R” is

EENR Ry SRR U5 UL QST g B ST, i

meatgof’ Umhnﬁaﬁln(wiﬂgﬂ"enmy |23 opts)nuﬂﬁalmmﬂltem dsslefined herein, and

ﬁlle%iﬁg ?ﬂowt t;h/%ﬂﬁh ?{daﬁﬁgﬁ r@}“ﬂﬁ?ba Hﬁfh eﬂlli%ﬁfdsmlu%d with alkyl.

assocrat’ion Y
h et erocycl 'Eeltfhhydmgylsmahnyslv ;deansphceﬁ ﬁrtﬁtrdgtdmmmtmkhmfi preferably

ge% %?ég%({rloyyrlmf(ﬂn 2= n\él %%t ﬁ/tbo l?'lﬁ gubtﬁtfél?éjd as defined herein.
b}"eerfahythbpyrlmnhnyﬂ thIAlcles S;,thﬂnlethlyb s, @eﬂtleahy(didpjfnimli‘din—}yl

al kyl, cycl al k het er oaI k "

hydr oxyal ky'f)e ragéér’ﬁg% Al rolnoa g aﬁlyalg{) ]i{k%x‘)y%leremR is

Mahmropwhahmyid,{ 1mnmoamkcyRam1hyd¢ned |T-ha(ahyh<amq1m}/ of

Etatlaz} (}’éiéér/Pyth ﬂyﬁmﬁﬁ)é%lﬂlhr%tﬁ Sﬁg I}a%llyigl)ll S)tl,tl{t\é\g]\%{tﬁ aﬁyﬁ.s
(CRR')n OOOR (where n is an integer Rrongd to 5, R

and R' are independently hydrogen o Iky and Ris

hydr ogen, al kyI cycl oal kyl, cycl oaI bl\Rg phenyl

or phenyl al, RaRb ((oynere n is. h
integer fro 66 1?182“15S éoup ‘;S}Othéﬁ%rco}'a are i ndependBHti @ﬁg’R and
Rycioiyelepardeatiiislhydardn Baatkpd Rb are, independently of

each ot hey o] al k cvel oal I )
ol ol kot e BRERs ¢ ok RREVRLER NS tsggand Ris alkytene.
2007/ 051730 RENaBEPRIB6HAET 7 BRen uskd iPasbasdabivith "drgk, phenyl”,

ekisﬂt)zllrt z)? g}}eéer&cycgy g}he%}?o an %}r}y]aﬁgenylf é@%ﬁé‘aryl or%ete?ocyclyl which is
e}ﬁ@c;f@)ly NReRfuted B\dépen@GemD) wikth onwhefoar edstituehtsRohefdReblande or two

il Bigaty SEREERERA WO RRBT < floaBmio R ieso g RardSaty
Hﬂeaﬁfr?gcy@ﬁi@,ll]@fdrdﬁgizgﬁoiy{ﬂﬁngfoobk}fylam‘luhh mhﬁomﬂ@mﬁggo di-alkylamino,
BRaRT bkt pRSRRE SR b s nio S T bhend g o
pinghgtalis i STAR'RT), 000 ORAGHHeosn Bandhtep@fiom BxagpRemdd” are

| eavi ng ro s include, but are not |imted to,

hléllebfg@ﬁnt agen srallgil.yand Reis hydioagi. oy, cedetikdecycloalkylalkyl,

[r)rl?fgnh s p U| f aﬁéﬂ)o XY —’(CR’R”)n—CONRaRb (where n is an integer from O to 5, R’

and R” are independently hydrogen or alkyl, and R and RD are, independently of each
other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl).
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et hanesul f onyl oxy, thionethyl, benzenesul fonyl oxy,
tosyl oxy, and thienyl oxy, 10 di hal ophosphi noyl oxy,

w@pior7ofEBd y substituted benzyl oxy, i sopropyl OXRCT/EP2006/067732

acyloxy, and the |ike. "Mdul gtor" nmeans a nol ecul e
that interacts with a target. e interactions

| ncl uterabith iy @ﬁeesugagmutmcﬁ% clifo, 89! éﬁ‘lk%bhalgrﬁl 6%&31 fittero-Cy

and t ned
alspt ¢yonal +S0:Rie 4its O HER'R héRsulﬁ‘ée@OxeRﬁ wherdesdr oTRIR" and R'is

ST BA LIS TR pISSEBRIC SR s or

glltexpt or circunstance occurs and instances in which it
does not. & " Dlise
di sease, coIn% élﬁg%ﬁ) ;Eﬁn%{l (g))'trr}{Qé g? g‘?%g]gtgté}?e %@ﬁﬂ%cmmlonaﬂy
2Qociatad pithor igaspm thegobrgemic themistry ner, tan swdny engroupahspdaceable
Eﬁlc?er%%s\(‘f‘%ﬁoﬂ I%agfb%réongfﬂ%%g E}Mﬁ? ocﬁqéat\/in 0 Js ih{lﬁde, but are not
reactron nocon unctl on erew th,
limatedi ¢h, hgloferr, alkana—ncpl aeyleltfem]i@ryéqut wgich@nmethanesulfonyloxy,
. e,
R RIS, AL LRt ARon o, AL S BRI
dihaloipb o phidraiey, themla},lfj/ subtstimted enhylbxy, optaptyldxy, acyloxy, and the
etone, nethyl ethyl ketone, nethanol, ethanol,
propanol , isopropanol, tert 25 butanol, dioxane,
pyridi ne, avddultor! indeens ajmlomsleslpaidmtfeiaect with zthteget The
1n?er‘élct?0rn¥ ’1nct1 tI o plgts'llmﬂ (f fj ontlsq eantaeg%%}sk 3 tl?e hkehgs defined
resent nvenf ron are 1 ner
h@hmr rraceutl cally acceptabl e” means that which is
useful in p N ceut QS| t 0 at
i s general |§ ‘g%%all SR %@fﬂameaﬁ?j{hﬁgheher Ry geécé b|e9 event or
nmumsmztri@e nvay@ t nemﬂermtroahirearahtdhat meldHMtlbin atclums ofstanses where
e rgtao? cecénqrtar\l/ceetoec{: Rany 1ns§anc sm é}1lch ft)does 41
rracedt Fear use “WPRaT HRCEGT 'eal y acceptabl e
sal ts" of DicenganddDirearstad] heanshay daese, condition, symptom,
F naceutlc IIy acceptabl e, as defined herein, and
]ﬁ%rt er%r 1§1g§:§ 'tHe desired phar macol ogi cal activity of

t he par ent “lnenpogumit soBwati’ @alinest doehtitdacanachdsohadt isiioart under

f i i [ i d e )
s St PEfgfhailon Db 8RS b FlaSPaR el ierevishy ingludjge for
euatrrpl@; baﬁ:Zede, tphn@ﬁ@ raoastbﬁit@lej teltral@yado finkven, IN,Kedimethylformadide,

U9 5L o D BB B RS SRR, con

mrandnabauﬂlef adticyl @thytiket6ind, inieth o, @thagbh @rtqmubr (Dsbpﬂ)panol tert-

Bl gt i gnaBhs BB Ot ATRRARG fregotvents

aeiddn t}ﬂemydfo@xyﬂhh@msmﬂ ihaghitionaed thertlsalvthts. aci d
mal ei ¢ aci oni ¢ ndel i

met hanesul ?%mnglage&]ltlagl yﬁg@ﬁ?b& éBFadlS%haq 'which 18 Gsefdl ia c[:)rf%arm ga

ﬁhﬁﬁﬂbéﬂlﬁhﬁfmﬂsﬁ@ﬁlth‘aﬁs gfﬁlleﬁhlly@iif@,mdmntloﬁloa@ﬂ(ﬂnelther biologically nor
i ¢, aci ic.acid, tartari

B bt i ek el b iesdiatie RE Plrinais pras

hinken pﬁﬁrnsaabﬁtscaf@srened when an aci di c pr ot on pr esent in

the parent corrpou i t her

on, e, BRI RSP s US so G e e i s that are
bl@dima@éutﬁﬁllﬁédd@tﬁ]bl_ﬁ) ds @Bfinedrh €0} MhidnAkGso swiss the dBsired

Sh ﬂ%@'cgloglﬁal' agt?\rfl orytﬁe paargr?t' compound. Such salts include: acid addition salts
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,

nitric acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid,
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Accept abl e organi ¢ bases incl ude di et hanol am ne,
et hanol am ne, N-nethyl glucam ne, 10 triethanol am ne,

wo ewn®st1adi ne, and the |ike. Acceptabl e inorgaPt ERPRS€E67732

i ncl ude al um num hydroxi de, c L_ci um hydr oxi de,
pot assi um hydr oxi de, sodi um carbonate and sodium
DR e L, B GRAIATRSLAL Gold P GRERL b i i,
ﬁmMicb elugokmpitehic sud fhwone &, glutareichaidegltdliontid,
ﬁfdrgx%ﬂgh%gcac% &%Jd}g’xr}g{flgég%ﬁ%lﬁ él léflzﬁtrlg fcgcli,%%h&g %%H,qnalic acid,
mg]mecsacudnmartdebmm andikanesdémge audl minanicdcid, 2efaphgradmmssulfonic
. i ncl .
LGS RESUAL SR RRESHLAN £ig PR LI R RLNBR i,
{rpot¢thplacapiasyidasn ddk ilikegdr silerfermed whert dreagdinpraicn gresent in the

g%gﬁ#oggb gldtlj:gdel%: &{f)e L Cﬁ Bgﬁ 2 ae@{l?org, L é? an%ﬂgh n?é’tﬂq@y,%éha)]/kahne

wﬁploun«zt aghileininuesh eas escamdmates whparcegetmdougorgamc base.
in I I I

g‘g&ﬁg%‘?g oglgéengc E)%sre%}ﬂﬁ%de dfetﬁ]aﬁl\égaﬁnge\'{%tﬁ{h %#1 n® l@%e#lgyﬂglﬁcamme
wenipmoetwdniot, tfonethhmine, ardethp ﬂlkpaAwptaylenmmghlym thgses mehaie

> f nal
e L e S e L
@ﬁimhémimhden vivo to reI ease the par ent corrpound
E ;8?2;‘3’8 Ia?nﬁ% gl%?eéfe%@]%%ﬁgc&}lg{:aﬂg%g% a%rl]e Sg.lt% %r% ﬁe sa Otgqurmed from
k@rioadid, hydlr@chﬂxmtcke:nﬂ stilphauriyaaid, omephmteaMfmg/admﬂa, m:hlela\aeld
I i} ¥ S8 ¢ ztlcfd %?cegc?({ %1trtlcb fei (fi rse 1u o as?mfn ¢ 01no %E and
B ?S\p "f gr oup, réspec | veloy es’o0 pro rugs
mgﬂmﬂm but are not limted to, esters (e.qg.,

acetat e, Haul?l bed %erg%n é‘%ﬁét%ﬁge CII'C-\IllgéS t egzlfmaICfutlcrally acceptable

car bamat es & nocarpony
ket irackyd ef suhehtl zmialatiorlgfbﬂnp&ol\lateebdﬂmyﬂnz{iiomﬁs (fpotymdrphd),as defined
%% ac& deri vat | vg@ é?% N-acetyl) N Mannich bases,

Rt t@gg‘gg 3%%1 qRE A Ees of am no functional
groups, oxirhe&:rmatfprtoadlmg” ked ghrodand, einoh nesthe nsedihterchangeably

et one .and al deh ti,onal in co

RTINS aBr e WhR UERE ey FOTRGERGRe B formula

Din »Fi*va)\dhiemgﬁch prodr82is aBhseivtiesyd, to NemanymakarOdbgcd Brb885k of a
735 PCT/ EP2006/ 067732,. -12
R S B L TGP B BORITNGE RD O R gty 2roup(s)
prresenp inhiecbmpsehe of formluya bihcaksa wayatlraearetmcvcﬁﬁsatioa(s) My be
ound such that

| tifunctional c
Tt R koSBT PR st Dintte b0 Gui] e E fyppaynds of formula
DWBéI@Iﬂ&CIﬁ}@ﬂloiﬁ agiro/er @lﬂg/dt}m gfqdil@ 1ﬂﬁ&ﬂtnl’pgund of Formula I is bonded
conventl ona ssoci at.e W t It In.s thetic .

Ermeons Mapty BR PRS- uetudlo Betiont 0P P SHEdah amipg, or

mngn/rydm groﬁa@pteepdctlvay gF@uded ¥ pb(bcﬁﬁ Ks incmdt,i bu@ afdl Itht oigeted to,
an r OX en _.at ons esent n the reactants
ST &; AFREE. fOPee, anhPrroRte BRIy G BRIl NN-
dimdtlﬁﬁgﬁﬁlocﬂfb@hﬁ§i bf M@lrgxyolupcticiae gl dlin dingFctindn gebin)la I, N-

in and refer to organi c tended to
Lg‘éfé‘iatlt’?f'ée Bi ﬁr%ﬁéﬁﬁ%“&é‘% S%ﬁfgggﬁef %\‘bcr gaminones of amino
ﬁﬁ@ﬁbm REouGhd [ dxiigles Mk 41§ Ie@ls JaH @6 81HdfeeSof kEmmhammehyde

nitrogen protectin s include, but are no
funstie g g{(glpstm compogung({s o% Eormulal and’the llilke see Bundegaard H. “Design

of Prodrugs” p1-92, Elsevier, New York-Oxford (1985), and the like.
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10 trifluoroacetyl, acetam do, benzyl (Bn),
benzyl oxycar bonyl (carbobenzyl oxy, CBZ), p-

woredohoxybenzyl oxycar bonyl , p-nitrobenzyl oxycarPongP2006/067732

tert-butoxycarbonyl (BCC), and;,the |ike. Persons
skilled in the art will know how to choose a group for
t he ease ok nd. £ g i, Lob ' t
the fol | owi %rﬁEe?ggéé 0 sgr 'ngﬁeég‘fge%w%e%%ﬁsg%%‘éoﬂ? e
sedigitivélp hlocksorneseadtiae sicointaghnitidindienal tempoond kidinbatd chemical

. t.ai chi ri we .. . .
Rl R BHIATRA S APk EBLHEEL IO te i e eaning
ofnvsoliemely aspotiewdIvath it m fyhghetie ghenaistry.n€ersah ipdowssas ef this

hus,: ' | I: ter

I iq L AR R DRUERE pes HoBPLERY: il dr MR ygen atoms
plesoti ol thetrbartadd. viar exdropleettic itgman aalirce holtetio g gHygy’ andSnitrogen

. b o i ' )
A5 T2 G SRR A e B LB s
nten ded t@ pratextt diestragen dtemmzhimstmalesisibdd eactsonksi@0ying gptthetic

i i i . | r . rate.
BERATE! DR SR A S R S
arflooroaeatyk rcayimidoe berenyinding sbeakdssycanboh vidcat pbdmaylorptCBZ), p-
I.m . non- ' h
S B R, P B BRI, B g 00 e
theilial Bersorctskdklkd i dtetarewillimosdsw ®hrhepse goatp forahelease of
| nes d tic..animal h rabbits. dogs, and
R o EPPER SiRD LRI BHE IR ARR o RO 0S S0,
rats, m ce;Savudestjmeaapasqhvegs addanichsfhemt ihkecontiix &ithéres

iR HRITRL S ithE:l;%%%trié’é*&l A1 oP Mivelak St oll dsHRve o
an& % e |?<e. nl‘%e erm SUBJ ec oes I’1OI{1 doen%?e a

padeiayud anp ageed mad@xatid f @dtenngdleonled tnr thatrpstatliheadlidastate, thus

i sease state.incl.udes: (i)..preventing t.he, diseas
gotr%]tmeg, a Tv,oi\éa?e. zfa tlll}g Is%léelﬁ F]Se W%;tfﬂi) trlllle g(gllvatset);onrp c()i r%% ag &ra OWEF]% the solvent

diakehsk tietsatvaterfotmédis deakbblaien Hydsady ae fortried tbyniycdagbination

exposed to or, predi.sposed.to t di sease.state,. but )
8%(? e (ﬂr &101&&; él%olg Ikgrolf &%geé w6t|h odlie SOE lﬁéeysuégﬁ?ﬁes %wglfcﬁ tt]?f:ewater retains
s se&selas ttatees HoOl, Juchrebinbiidatiog betg aliexe dsen shadiemore hydrate.
i.e., arresdi 1 he devel op

n nt of the i sease state

or its cli n'“é’é‘f%t s‘g}ﬁ%}séﬂ%?m#%?fiinP?‘fP%lPP’@g% i@ar{lwsfé meansany
dheadas ef tht ate@nmalia @ass irhuling Gut eogondsd/toohupernsyaoehuman
35 r{sgre%s%ﬂ%ﬂ. of the di,sease state or, its cI_ifni cal . Is such
BUWSTS S BORPPES 199 S TSETPEPDE 08T UEY F5 es: farpy andmals such as
tademhordes,8A¢apN@ats, And Biaei domgestiamgim'alsesachi adu@bbid)@ngs, and cats;

ferring.tq a hem cal, reacti on neans addi ng.or )
ibarateyy il als MelAle odiuieuay pal- Mk Bk SR isk: and the lke.
Exmapled efitont @ aphaddieelutibeuit adh reoatiadied nol/tardst dnd ttletike. €The term
pr%duc,t It s(geoukd be.au@%reci ated that the reaction
WAL SIeSH R NPT RIS LA Oh¥ Y or t he desired
pr gg_uct _maynre?ﬁngl? dreaessrnt| (\)I/f\lha_rcﬁf]dai;dstﬂé _frﬁ_ﬁid!ey.l If romthe
conbi nation of two reagent ich were initja
added. 1. ol t heHEViHEDIHR BT thoie s htlinabgymptoms of
e didearseat@h Gctu cle celomint haibldckihdr fay B egdsed fol srgirédiyposed to the
| eads to the fornation af thedl ngli cat ed an(g/ﬁ)r t he
fisase ¥aepPYdleet NONGSHERENSRGRL IEREY PRIy U LN discase state.
geneu(r]I al, thg non@nihitaidihe dissBd siate, 18] Gredpg thealeh@Bprhént of the
ased on

leease state or its clinical symptoms, or
(1i1) relieving the disease state , i.e., causing temporary or permanent

regression of the disease state or its clinical symptoms.



10 AUTONOMIM v. 4.0, a Beilstein Institute conputerized
system for the generation of | UPAC systenmatic

woeresl7at ure. Chemi cal structures shown her ei PCTEPT06/067732
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25

prepared using [|SIS(r)versi o_r1132_. 2. Any open val ency
appearing on a carbon, oxygen or nitrogen atomin the

structur esﬁ@@{%&n? “ir@eﬂin%at ‘Fc]gmta@t Igﬁ]raﬁﬁe%gmgg” v@leﬁ%gfeﬁﬂ‘?g"t

atom Int oW Nng
tloiriorteienction meansadshlwoﬁ o ixitghtavof @rmedeacaggnth unde@p@ro;elate

é%lﬁh&élsgfo i’Sr utcg tﬁehﬁdi@hjt@? g@/gg e Eﬁ%ﬁgﬁg llpﬂl%u?izbe appreciated

neani n escr el ow.
ihay Eh¢trﬁzmu10p r\’dmldmdnmmlmmd@a@ﬂ ahther gleendasaed prodored raa)r not

AR DA et o 5 DR ol B o
mhtedcm thsr@mmy begpneae emire igermaugies wlcielrhe m‘pdatq@den the mixture
w&hqlgtflma‘c\é@q%a% go th&%grrglto%[&gﬁ% %]%icagegb In?/ or tl?é‘r%ésirgd Eroduct
optional | yNs el Mew@wigaryl; Xis -C(O- or

20 Clntue
O I8 ORGSR B s on
AYFIC0¥ON ' Gi4.6.al Beylktemr Inktytd tepooyn pultrizad dysREn éacthe generation of
Eﬁg%g ?%ge)%gz}téynoé‘?einlglafureyéh&%%al s&u(gg,\fgsl #{%&Jn herein were prepared using

roxy-a _
ISTS Ve @) 2.0CHBY opdiDval€tdR-af)€yinilein GHArbomr, oxygen or nitrogen atom in

the structures herein indicates the presence of a hydrogen atom. In the following, the

term “‘chroman” or “chroman core” is used for the formula:

P
7 (\I j 2
/
6 3
5 4
with the numbering of ring positions as shown and the meaning of X as

described below.

The invention provides compounds of the general formula I:

or a pharmaceutically acceptable salt, an individual optical isomer, a racemic or

non-racemic mixture thereof,
wherein:

m is from 0 to 2:

n is from 1 to 3;

p is from O to 3;

Ar is optionally substituted aryl or optionally substituted heteroaryl;

Xis -C(0)- or -CR'R"-,
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cyano-C _6al kyl; or one of RL and R2 is hydrogen or
C _6 alkyl and the other is: a five- or six-nenbered

whedoensEasy| or heterocyclyl that contains 0onePOI/EP2W06/067732

nitrogens and which is optional|y substituted with
hydr oxyl ; 15 cyano- G _6al kyl ; _8 cycl oal kyl ;
aryl -G _6 al kyl; :(CH2)r-Y-R "', wherein: 20 Yis

drein: .
-C(O- or -SO2-;W Fol's 0O, 1 or 2, and R"' is:

C _6al kyl ; C3_8 cycl oalK\i$ hydrogenGir Gahlkplxgnd

cyano- G _6al kyl ;pb: - Ci I ; Xy; amno; 30
NH Ci _6al kyl am n%;lgﬂk?rﬁgccﬁ?%g_ﬁ%%loﬁg}%%& 0;

hydr oxy- KlamgiaRkepeh idep@identipnes: hydr oxy group may be

acetyl ated; aryly aryl-C _6al kyl; or WO
2007/ 051735 PCT/}Efrgﬁ(g%Bi 067732 -15
aryl - G _6al kyl oxyrdalkyBal kyl ; or Rl and R2 together

with the nitrog lich ey are attached may form
a three- to sev%l-'gaﬁn%) g‘éﬁﬂﬂi ng that optionally
cont ai ns an addihydosratChetllefipat om sel ected from N, O

and S 2nd uhlch i Splappplly substitured with
whi ch they are atGrheGidd)-Med ClHoror a guani di nyl group
ydr ogen or G _aRe S0 C0F RS fnd Ra toget ber
Wi t h oneomndneRE Randd R%isdrydrdgae oatCepulkylandhhehthet key are
o acned, T 10 I, LS Bl FRARSLE: B0l Bl coman
bydoogenniomo gis afdavtigt is optionally substituted with hydroxyl;
cyano-Cyalkyl;
Cs.gcycloalkyl;
aryl-Cy¢alkyl; or
-(CH)- Y-RY,
wherein:
Yis -C(O)- or -SO»-;
ris0, 1 or 2; and
R" is:
Ciealkyl;
Cs.gcycloalkyl;
C.¢alkoxy;
cyano-Cyalkyl;
halo-C,_salkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;
hydroxy-Ci_salkyl wherein the hydroxy group may
be acetylated;
aryl;
aryl-C,.¢alkyl; or



and each R5 is independently halo, G _6 alkyl,
hal o-C _6 al kyl, hetero-C _6 al kyl, cyano, -SO2Rd,

WO G0z BiReRf , -SW -C(=0O -RlI, where each of ReCT/Re20a61057732
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15

20

25

30

Rf is independently hydrogen y_CG _6 alkyl and RI is
hydrogen, G _6 alkyl, hydroxy or G 6 15 al koxy. It
is to be understood that t he scodp}q &f 6afk 10§%:1Chv%1g%hon

enconpasses not Only the vari ous isone
exi st buer Rl and Regatherivdthsthainkreges tofvhichdhey @e\ahaqhhd may form

MedGo s&reﬁgglﬁglb?reg.q{ntg' Jﬁyt: cﬁﬁronh@??dn? RO Qdalté%lal heteroatom

enconpasses ndi vi
felactdddraro™s O ahkS swbphicbfis Qﬂt@nlalhymbtsummdawslm hydroxyl;
enconpasses: .sol

subj ect %Iglﬁp%@n%agg ge;]%er% ht §1e% ? ﬁ%[l %j IE%LQ% tﬁéy rte Qﬁ%ched may form
2 gwandm@lrgrpmp)vr de&nadllmlgpmpnd of f or nrul a X S( O" R

Ar/ 5 0 ¢ cally
accept ab e sa teaF eI)rdgg{S% vﬁﬁ%gélyﬁr {{lbz 30 n
i s from érdme &R’ apd RS tdgeﬁwr @ithngof Rblrﬁt)ﬂ 4r@i5h7 3G ms to which

fﬁg E%%&gﬁ{dorg%]{%? H\ge [?,e,g@ggﬁgqgll ly substituted

or op ete baryl Xis
C( O - oor RCRal' togdﬁberremry fRemi=s\NRiywdrengie R mhy@rg@alokﬂl ¢ alkyl;
Re is hydrogen, C _6al kyl or hydroxy; 5 R and R2
each independently is hydrogen, C _6al kyl, G _6al koxy-
G _6al ky¢ach & ishydepexger@ly Hilaly h]kybhalor(e cafkyRbe@nst ORRalkyl,

.S hy | kyh her
By SR n O O R LSKY oD U, R Bzl il ana R'is
myldpandgn tlph ydro gdnva-C Closrallﬁfl amdrﬁ%ehlyéﬂ) ceindt gmbat, )hlydmxy or Ci¢
t)erocyclyl that contains one or two nitrogens; 10 or
and R2 together with the nitrogen to which they are
attached may forma three- to seven- rrenbered ri ng
t hat opti opal taln dditio
sel ect ed fﬁonﬁ@’ ersa°°§ ttﬁﬁicoé)n&?%é s e“t%qﬁleer“cwm?ﬁsses not
bilg thnd Varmge rsotrmsmhlclln ntalyeylstaimﬂ abbttiaceetbus rraytufeoasfrrsaners which

0B e 7 By B A7t MWon L 8BR BRIBAMRI U Dt isomens.
Rydhergeine, ohe @ogﬁoﬁﬂhkyﬂ\{enmin olke edfonfpBis@n sblRéed adetihé prodrugs of

me subJectecongoﬁ%dand R2 and the atons

In a certain embodiment, the invention provides a compound of formula

or a pharmaceutically acceptable salt thereof, wherein
m is from 0 to 2;
n is from 1 to 3;

p is from O to 3;



to which they are attached may forma five or
si x-nmenbered ring; or R3 and R4 together may form =NRW

wob@resr3Re i s hydrogen or G _6 al kyl; and 20Pe€HEPRIRS067732
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IS independently halo, C _6 alkyl, halo-C _6 alkyl,
hetero- G _6 al kyl, cyano, -S -C(=0 - NReRf, -SW
-C(=0 -RlI, wherey,e ' :
i ndependently hy rlg%Etﬁg%arﬂl?%ubﬁ% E%ﬁgrn%ﬂ)tiﬁnalnyubsumted
hetdrooyydn, Ci 6 al kyI, hydroxy or G _6 alkoxy. 25 In a

of formia 1 EP WHOTR-IhPiR R RITp RS TR and R
301y_drqgan,|c¢naalkah®dwﬂuadyl y acceptable salt, an
i ndi vidual optic nd%@'E‘iEh \?@ éegagigﬁ%;glf%gro%&{‘ ¢, A58 €, calkoxy-

m xture thereof, ere
Q@A@Z@@@d@@?lﬁzakyl 17 mls fromOto2: nis fromito

21 Por Sobt o BB A SECBEREEL Yy o408k e
sal{y©arbaavyl, (ERaRéaa,]kaeyle@ v:alkigh hw@rolxy,d]r@g'e/n— or six-membered
TR TR R L 2
G _6al kyl; hydroxi/-a6id RS tagddydr;withGhR n @ @Chlmch they are attached
iann& ?':5% f(i)}sﬁr%g_y—g?(s;%fg%p %Fmégre?{rﬁw%&h% og@?l lé%r CO?IE 195na% o({dlt%lhal
bstamatdd séaitddy/froma¥.yd ai@ S5 al kyI or

or R' and R? together with the nitrogen to which they are attached
may form a guanidinyl group, an amidinyl group, a carbamyl group, or a urea group;

R’ and R* each independently is hydrogen or Cj_¢alkyl;

or one of R* and R* together with one of R' and R and the atoms
to which they are attached may form a five or six-membered ring;

or R’ and R* together may form =NR® wherein R® is hydrogen or
Cisalkyl; and

each R’ is independently halo, C;_¢ alkyl, halo-C;_¢ alkyl, hetero-
CLsalkyl, cyano, —SO,R?, -C(=0)-NR°R’, -SR?, -C(=0)—R¢, where each of R!, R® and R’
is independently hydrogen or C;¢alkyl and R® is hydrogen, C; ¢ alkyl, hydroxy or C;6

alkoxy.
In a certain embodiment, the invention provides a compound of formula
I
X 1
S(O), i
/ I
Ar NS .2
P 3 4

or a pharmaceutically acceptable salt, an individual optical isomer, a racemic or

non-racemic mixture thereof, wherein:
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-(CH2)r-Y-R "', 20 wherein: Yis -C(O- or -SQ2-; r
is 0, lor 2, and R' is: G _6alkyl; 25 C3.8

waeywrosi7y| ; G _6al koxy; cyano-C _6al kyl ; PCT/EP2006/067732

hal o- G _6al kyl ;  hydroxy; 30 _agj no;
NH C _6al kyl ami no; N, N-di - Cl _6al kyl am no;
hydroxy-&ﬁsﬁgkk(y{o erein the hydroxy group may be
acetyl at ed; aryl’; WD 2007/ 051735 PCT/ EP2006/ 067732
- 18 aryhis@romditkyt ; or aryl-C _6al kyl oxy-C _6al kyl ;
or R1 ang. her with the nitrogen to which they
are atta‘gﬁ?ﬁﬂrlrggg orma three- to seven- nenbered ring

t hat opt Aosapligndyrstbititsted aryddd ppliordly siestisrtedhgamoatyl;
sel ect edyf @TON ] bS and which is optionally
s ho‘ﬁycg? g‘

substituted W xyl; R3 and R4 each

i ndependent |y i swigrdinogen or G _6 alkyl; each R5 is

i ndependently halo, C _ L 1.6y yl,

hetero-C _6 al kylb, cyaﬁ%ﬁgﬁﬁl&%@ﬂr%&%& eRf, -SW

-C(=0 - R, wher eReabhdrogeRd;; «#eylandy®Roxy:s

i ndependgn h j .6 alkyl and Rl is

hydr ogenl,% %di% %\1?‘123?1,%8?%?0 §/S or G_6 10 alkoxy. In

certain enbodi memdsogeh; fornula I, nis 1. In certain

enbodi nents of f@r %‘{3/? I, R3 and R4 are hydrogen. In
> f

certai n enbodi nent% ormula I, RS is -C(=0) -NReRf,
wherein Re 15 andrédy-Cssdlkydependent|y hydrogen or

G _6 alkyl. In certan,eppqfiments of formula I, R
and R2 each indegcreﬁr?gtegmy i'S” hydrogen or Cl.6al kyl .

In certain enbodiGRrCORNH-GHulba |, "aryl"” in the
context of noietj gso_gl, ~ and Rh , in particular in
the context of aPyreG 8% kyl, aryl or

aryl - O _Gaddeydf®t ynOR” Galykydgen or Cy_galkyl and the other is:
cyano-Cyalkyl;
aryl-C;.¢ alkyl; or
-(CH)- Y-RY,
wherein:
Yis -C(O)- or -SO»-;
ris0, 1 or 2; and
R" is:
Ciealkyl;
Cs g cycloalkyl;
Ci.salkoxy;
cyano-Cyalkyl;
halo-Cj_salkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;

hydroxy-Ci_salkyl wherein the hydroxy group may

be acetylated;
aryl;
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20 denotes phenyl and naphthyl, in particular phenyl.
In certain enbodinents of formula |, Ar is optionally

waeamshstsd ed phenyl. In certain enbodi ments, PCT/EB2006/067732

phenyl optionally substituted one to four residues

R6, wherein each R6 is independently halo, G _6 alkyl,

hal o-C _6 al kyl, hetero-C _6 al . no, -SO2Rd,

_C(=0 -NReRf, -SW -C(=O-RI, V\/r% 1ecle§ﬁkﬁf3}$$ Rd, Re and

Rf is mdependently hydrogen orarydiCGabidyloyy- Ganalk i s

hydr ogen, . i . I

certain en@o%“?n@ﬁ?é%th%%ﬁg @fé)ﬁlt?(gﬁegtegvhlc% th%z}/rea thehed may form

s thyse-ito utved- mgmibated.ring thatcetioanlty emitoas aremtdstionat hetsroatom
%@g fﬁ&g % QH ¥ ?é&lgﬁfcktlyﬁﬁ)ng?fy gllblg&t[i.l?ﬁ‘éi wfi’lg Egr(ﬂroxyl

cert ain Emmeernlu md@perfd@nmalsawﬂrogpn DSC@63-H(Y1 certain

mbodi
embodi ol Fore ey naly G ARE Ao Co SERERISCy gtk
qanoarsoza&b&up@mg Rf-SRAHG(EQ) RS, Xhirs ea@( @)RdsR ami R is

5 AR ST GBS ™ ek Gl hodrony o i

glkbodi nents of formula I, mis O or 2. In certain
enbodi nents of fornmula I, mis 2. In certain
enbodi nents of fornmula |, Ar is optionally substituted

het er oar yl In &rfaim @ebddmen s doinment, @ im formula I, Ar

is heter Oafr}Ic rt%?nl eerﬁﬁ 1mfer{§ D 1 hlu%a |R3 a0 I‘Ran% hydrogen.
pyridi nyl anae each' Iona

subst it ut eth cdrtralmcanbmlmems‘mxﬁd)rrmm B Rofis 4(dltm)LNRfR Wherein R°
o e hthe en to which they are
A RER itRRGIRRTy Pd-ah ' Gl -

rm a i've or six-nmenbered
het er ocycl Imcelruangembkailmens ocﬁmmnmal IRy asdiBS tachtin dapemddntily is
H}y{gro?r 10 Ip certain enbodi nents of formula I, R3
d° 0 eéf%r form=NR wherein R is hydrogen or
G _6 al kyl In ¢antageerh bodimentsed forentls], (‘J‘ﬁryf”anmm @nltext ofimoieties R',

f Rgand ro yl
RE o] R e i P 20 R 0t G B B RS (A8 - i
adrogds | phlayyiranﬂylaplmtﬂlyhnf paréeular pisinyk menber ed het er oaryl
or heterocyclyl.tha ont Ai on r, two nit ns. .1
" tor o ocsebain aEbe GO iR Forte £ At BB AT g oheny.
t oget her wii deraireembddildEnandr Bphaind optien Alysasstitesbiy ohe to four
€ attached forma five or six-nenbered

Wé’ﬁé?s Fing. In certain enbodinents of fornula
I, R anethR%mgééﬂeﬁdenMﬁHMd I8¢ bk, hglerC,. 6taﬁ<ymﬁhbekb-m@ylky1

S SERICT LR R30I b R MRS BV '
indepen,dently hydrogen or Cy¢alkyl and R® is hydrogen, Cy ¢ alkyl, hydroxy or Cy.6
alkoxy;

In certain embodiments, Ar is phenyl optionally substituted by halo.

In certain embodiments, Ar is phenyl optionally substituted by fluoro.

In certain embodiments of formula I, pis O or 1.

In certain embodiments of formula I, p is 0.

In certain embodiments of formula I, X is -CR*R"-,

In certain embodiments of formula I, R* and R” are hydrogen.

In certain embodiments of formula I, X is -C(O)-.

In certain embodiments of formula I, n is 2.
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20 group, or a urea group. In certain enbodi nents of
formula I, RI and R2 together with the nitrogen to

wokiochstrey are attached form a guani di nyl gr ORQI/BP20861067732

am di nyl group. In certain enbodi mnents of fornula I,
RI and R2 together with the nitrogen to vvhich t hey

are attac hﬁpcefr{g{l{f.}rﬁ‘lﬂ&ﬁﬁl%ﬁts é)g?orﬁﬁl‘{z?g ngFSy T st i tut ed

heterocyclic ring t
wi th hydr oky¢ertalmemb<vctlmentsemﬁnmukehmIS&f formula |, R

and R2 t ogft &?tral V‘%}Iﬁgo&lgl%nwotf?&gﬁpal o] %@;Bt tﬂaflf ?ed

attached form a ree- to seven- neriber ocy

he¢tapatyhat i ncl udes an addi ti onal heteroatom sel ect ed

fromN, O :

R and Re [ogtingodiikfsde MERRAL R8T Rrch B trom

aﬁ@lybtfulaokﬂegwﬁchnyhaadmhﬁaﬁdlnﬂntEh@@tlhmlbfrsubyamed ring.

| oo 2" PR RN A Bh ORI L Fha ROy iy o

foownich tayuare attachet bdmlwhmeOWC,l five or Blrxgmtl‘nbued geterocyclic ring that
L I p th hydroxyl. WO 2007/051735

%%%@@%%P%@#gggﬂgh%%&'certai n enbodi ments of

fornul a I, IRteraimderRBodimgetsio forwiulinl, Riend Rf tapgther farm =NR°

ﬁ/’ﬂ &N khe wgyg &I(sh (forma five-nenbered

eerocyc |s optionally substltuted W th
hydr oxyl . Imceceirt anbpchnmmqmﬁmrmmf ohclofrEﬂ and R® iRhydmgen or Ci_

t h
TR Pl e bR exal QU EC IR, s g e
optix-oreat heyed Isatrotiyl ot ectenacydiyl olyd lcorxtyins ohn ocByd Ritrvgens.
enbodi nent( %_&:;rtagrﬁarnﬁocﬁnﬁehts% f#r%nulé’féj L%gelp nent%dqa—t]pg&iler with one

and R2 - n-certain
6 OR hanldaR an dRile atonisyol mbdphrthey ar€iattfichat Kyrim afide ix-nibthbered
}%—tQ Cgm)crm" In certain enbodi nents of formula I, Rl
roger% or G _6 alkyl and R2 - q@ R'. In
cert ain enthélrmnetrﬁb@iflrrlfemfsmﬁlf(HnmlaRR lasd R§d:rgeg1er1wuh the nitrogen
R . 15 1n Cg

e MY BfecRe i 2R grorppd Hnfiay g&ﬁupeagﬁrﬂewﬂ

ardpRA auBd2rokp. . I n certain errbodl ments of formula I,

e nen S A A RO gl DR gr it the nicoge

toywlhiioly @rey aangttachdd fomech a%aeamhyl |gfui@pﬁmdemlﬂmyl goup.
o mia i Srghetoginths e eFul] & GHRRC 19REMelyih e nitrogen

eaehich m@memﬂemhdzcyfomm dieeo gesevar-némbeaddddydteroayrtic Xh§ that is
65%%%@3& substituted with hydroxyl.

In certain embodiments of formula I, R' and R? together with the nitrogen
to which they are attached form a three- to seven-membered heterocyclic ring that
includes an additional heteroatom selected from N, O and S.

In certain embodiments of formula I, R' and R? together with the nitrogen
to which they are attached form a three-membered heterocyclic ring.

In certain embodiments of formula I, R' and R? together with the nitrogen
to which they are attached form a four-membered heterocyclic ring that is optionally

substituted with hydroxyl.
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In certain enbodi nents of formula I, nis 1, R3 and R4
are hydrogen, Rl and R2 each independently is

whyarogess or C_6al kyl, Xis -CRaRb-, and Ra anPCREPAN&067732

hydrogen. 25 In certain enbodi nts of formula I, nis
1, R3 and R4 are hydrogen, and R2 each

i ndependent,| é’ertlﬁﬁl éﬁfﬁl&ﬁ&%ﬂts% fo%@@% R and %2 & ge{ﬁ%@&ﬁh the nitrogen

Ra and Re are hydrogen, A cer tal
enblidh theaytase gfachat fmﬂnaa ﬂlve melmbelttd ha:er@mduﬂmguhet is optionally

ggpf each i ndependently is hydrogen or
%)b@g&] ltﬁggdl%g%RaRb Ra and Re ar e hydr ogen, 30
pi sOor | , anbinges2in ¢mbatimeniswf &rbodi ki asd 8F tdeethenvith the nitrogen

R) \lvﬁ’lcﬂ' tl@%{?ﬂ%C%%@g@o%%% Eno redgéﬁtef(rgﬁghgﬁgg ?}%Ezasﬂ?_tl’on ally

Rd)sawmed:%elﬂahgdmyﬂrogen pisOor 1, mis 2, and Ar

i's optionaj]y F&ﬂp&ﬁbé&iﬁﬁgts%@?&}%ﬂa % ?ser{&fd%één or Ci.salkyl and R* -

enbodi nments o
teidpedeR’. RL is 35 hydrogen or G _6alkyl, R2 is

i cgen. {1 Bt R Rt RN R 55 G kot ana K-

€ERt&M-Rhbodi nents of formula I, nis 1, R3 and R4

are hydrog oal [ i
S (CH2 r-Y- E\rnlcﬁe,rtRi% éﬁ@%g%@%ﬁﬁlﬁ e"f‘saﬁr(er?%?g% CS I%alkyl and R?
and)- -C(O-. In certain enbodi nents of forrrula I,

nis 1 R3; an Q Rl i ro

G 6al kyl . "RF tamefﬁ@wgﬁ?%ﬁormw%@aﬁ R ffgna v
é‘HeSQQeRogen Yis - ((O-, and r is 1. In certain

ertodt ront g ol of b b s P UGB oyt ana

SQER2) r - Y- Rh' X| s -CRaRh-, Ra and Re are hydr ogen

é: S G;II EE))C()%H %er am e&ﬂlb%ﬁﬁgn S Oggoriﬁmﬁlcl)gll( i/ Rl—lbi:gm? 8@ Xr(l:(l ﬁaaresflydro gen.

6al kyl am nb celrtahl, é‘xhbbdlﬁilenﬁa)lflﬁqrhajh ha,is &Rf aAd R*are hydrogen, and
pt al | y.syubst te hen rtain enbodi ments

gf (Pg lgl dépﬁndfegﬂ r%’% OIEQ? g %hydr ogen, Rl is

hydr ogen ofn @rtaﬁﬁérkb’cbdlml&’ﬁtsloff for@i), m-iy1 A" and X*sire hydrogen, R!

R R R G P e ! orx S By 2 T

R4 are hydimgenin &ibédimels dfyannden nds 1, @&’ agdlRyke hy’2ogen, R!

e L L S T [T

Eydr6génkoxy, hal o- G _6al kyl, am no, 6al kyl am no
or N, N-di - fﬁ 6al k

Subst 1 ut eff BRI ATOTITERE E?%mé%ia ﬁiﬁsansfﬁdfa&wﬁgen R

hnd R? ¢agh IndeRen dendy R yar ezeh (R gakyl, Ris -CR*R'hyRT oger! ¢ hydrogen,
I Galkyl, R2 is -(CH2)r-Y-Rh', Xis -CRaRh-, Ra and Rh
h%ﬂt&o]gen and Yis 20 -S02-. In certain
enbodi ment & @ftafrogmbddmlentsof f@niula R3 iahR’Rbda’are hydrogen, R!

QIY(P RO ’incg%)erilcfently is hydrogen or C)_alkyl, X is -CR*R-, R* and R are hydrogen,
pisOor1,and mis2.

In certain embodiments of formula I, n is 1, R? and R* are hydrogen, R!
and R” each independently is hydrogen or Cj_galkyl, X is -CR’R"-, R* and R® are hydrogen,
pisOor 1, mis2, and Ar is optionally substituted phenyl.

In certain embodiments of formula I, n is 1, R? and R* are hydrogen, R'is
hydrogen or Cy_salkyl, R is -(CH,),- Y-R", X is -CR*R"-, and R* and R are hydrogen.
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hydrogen or C _6alkyl, R2 is -(CH2)r-Y-Rh', Xis
-CRaRh-, Ra and Rh are hydrogen, Yis - SQ2-, and r is

wdad2200bm051085t ai n enbodi nents of fornmula |, n is BCT/BB20a61ah7732

R4 are hydrogen, Rl is 25 hydﬁ%gen or G _6alkyl, R2
'S -(CH2)r Y-Rn', Xis -CRaRnh and Rh are hydrogen,
Yis - I
G 6al kox In er a?h %b(ﬁnﬁgﬁ s,(afioquhz}/i ﬁ_l%%—[@ %ﬁ%%ﬁé@ﬂrogem R!is
bydringa afi C@Ia]k@]aRfQSI é@Hm}Y BhdK iar CRR o Ta0d R’ lage hydrogen and Yis
s R§)t|tut ed phenyl. In certain enbodinents of fornula
nis 1, R3 and R4 are hydrogen, Rl is _hydrogen or
C| _6al kyl . InRzriain ergi@Miinen -oRformua b nicRaRmnd RRarandreen, R' is

d N( 5 d b .
BB SaE e PP SRR Bl SR B, o
ay@r-ogehrisRl is hydrogen or C| 6al kyl, R2 is
-YI( S_|_2) rS(I! ) ﬁ*pcerta%ﬂ %nfx%ﬁRHts 8f ﬁ%n‘ﬁﬂg ﬁqgrig a'ﬁ}ﬁ‘i{ %g?el%/dlro gen, R'is
Iiydrﬁgdnk@@,aalkal R— Gi- (@Hh)k)‘XFR a?ﬁlSHGR ®"and Iakwlhwmogw Yis -

I t

su% N sﬂf léquséﬁ ?fl é @5&% %glgt;ﬁ%éli%gkpal&@_%i% amino, N-Cy_
mmo%mmdzaz sakgRmlimo,eed tAaiinomivinely srbstistal phehegl.

t , @) [:S. ] 7- R4 h
et on, XUl ek AEnlaPESTLL 90 1 . s
hm”rpgﬂmrrdsﬁasakkbe fsof@lb)a Y-RT, XM SRR rﬂshd/R @dhydr@eennY is -
%&(R I83R4II 5 wherein n, p, X, A, Rl, R2,

R5 are as defined here| n. 1In certa| n
enbodi rrenthlmrtafmafmbd)chmlehts ofi farsnuda I, Inris ¢,k taaidiR* are hydrogen, R' is

BT i b SX R 0 B SRR T i aBagrode. Vi

In e
C(ﬂ)}pemd)eﬂ’f iS)C116$1kyl ﬁygh‘yokge]kyl C@6aﬂkox§didlg'-l(}1_6alkyl, amino, N-C,.

o RN o g St gt peny

and R2 is hycélrngﬂnbclidlﬁlenﬁ oélfdfyﬂulahd it heR’ainkd " areshydrogen, R' is
ﬁ;f(ﬁggen or@&'af@ﬁ R’ is® {dﬂiz)q%lg % be I?’[, R* and R are hydrogen, and Y is
-SO;-.

In certain embodiments of formula I, n is 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-,andris 1.

In certain embodiments of formula I, n is 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-,ris 1, R"is Ci.ealkyl, Cs.gcycloalkyl, C;.¢alkoxy, halo-C;ealkyl, amino, N-C;.
calkylamino or N,N-di-Cj.¢alkylamino, and Ar is optionally substituted phenyl.

In certain embodiments of formula I, n is 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-, and ris 0.

In certain embodiments of formula I, n is 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-,ris 0, R"is Ci.ealkyl, Cs.gcycloalkyl, C;.¢alkoxy, halo-C;ealkyl, amino, N-C;.
calkylamino or N,N-di-Cj.¢alkylamino, and Ar is optionally substituted phenyl.
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-(CH2)r-Y-R'', wherein: 20 Yis -C(O- or -S2-; r
is 0, lor 2, and R"' is: C _6alkyl; C3.8

weyorosd7eyl ; 25 G _6al koxy; cyano- Ci _6al kyl ; PCT/EP2006/067732

hal o- G _6al kyl; hydroxy; am 5612)

NH- Ci _6al kyl am no; N, N-di - al kyI am no;

2007/ 05173 d C1 I

wher ein the R4 o Or SR oLy i é%g%éﬁf%‘@ R H-positon of

theyhra@@hargedrk yThesmmBMam;ehtS@re_ @atd&gﬂt@d@y Che_oeamoyhds argof formula
and R2 together with the nitrogen to which they are

attached may form a three- to seven- nenbered ring

that optionally ai pX@an addi;ti onal heteroatom

sel ected fromN, Il S ahd ch is optionally

substituteg with Oxyl A Pref\erably, "aryl"™ in the

cont ext of i e3°R1, R i.e. in the

context of YO\ ryI(R j _6 aLKyle aryl or

aryl - G _6al kyl oxy- 6a| kyl', denotd$ phenyl and

napht hyl eRylp :
enbodi ment s ofeH]f"jI{|Eplr’ru§<FJ PR :R &hafﬁgﬁd&ﬁnedh“em
i ndependent gerfagm erhly@ihmgets offor@LIGHI kis 1. In certain

enbodi ment 131 &%eny‘%ﬁy&%anl ts fifor %Tﬁ.lllgﬁt RDeﬂlgl Iyyar hydr]pgen

substitute n cer n enbo

formula I'l1]n Wtalrserpbmhlyllentsmf farmaild I, B st R aat:ledldeptgndently is:
one to four resuﬂyj , Wherein each R6 is

i ndependent |y h g& 6 al kyl, halo-G _6 al kyl,
hetero-C _6 al ky(llwalkzyyano -SOZRd C( =0 - NReRf, -SW

-C(=0-RI, wher Re and IS
|ndependently hycp%gg @ ?ﬁ%fl 6 al kyl and Rl is
hydrogen, C _6 wﬂf%C(my&C&i@y or G_6 20 alkoxy; In
certain enmbodi rreraﬁ @{O{W LL. Ar is phenyl

optionally
cyano-Cj.galkyl

or one of R' and R* is hydrogen or Cy_¢alkyl and the other is:
cyano-Cyalkyl;
aryl-C;.¢ alkyl; or
-(CHy)-Y-R™,
wherein:
Yis -C(O)- or -SO»-;
ris0, 1 or 2; and
R"is:
Ciealkyl;
Cs g cycloalkyl;
Ci.salkoxy;
cyano-Cyalkyl;
halo-Cj_salkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;
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substituted by halo. In certain enbodinents, Ar is

phenyl optionally substituted by fluoro. In certain
weewodsiment s of forrmula 11, pis 0 or 1. 25 | nPCEEPADEI067732

enbodi ments of fornula Il, p is;, 0. In certain

enbodi nents of fornmula I, X isS -CRaRb-. In certain

enbodi nents of fornmula |1 1 g
certain enbodi nents of fo?%ﬁ?gp?'?ﬁ%lyhﬁ%ﬁe%?{}bxygl&p may

certain enbodi nents of foberadetyldtéd; n is 2. 30 In

certain enbodiments of fornula Il,. Ar is optionally
substituted heteroaryl. In cert aYh enbodi nents of
formula I'l, Ar is heteroaryl selagt@dakybnm thienyl,

furanyl, pyridinyl and pyrimdi . € i+ onall y

substi tuted, WO 2007/051735 bor AL GRS T IR,
certai n endooidrieribgetlodr Widr tingngtréden tRwhanhdh&pare atjethied may form
' t itr t I..C re.

il O MRSl b CChe il AR RS Pk atom
sefietedi fsoro X, ibarad B ynswhihiit epiteaally substiytrdowigh hydnoxyl.

cert aj di_pent s, of | a. 4.10 r
form E%&%r@&vﬁ rel nthglc?ﬁstg t;Bg rngogl‘!été}e’s &R%Ez%lﬂ g R?I’Ii’)%’l lg?lﬁg]n(%nteXt of
ant-Cab akdmbgbomaeyit G, efkyloayiilsalkyll denotes phEnRlandndpiRAYL, ;1

I r,C _6 alkyl and the other is
@/rglgg]]gi@feglglrbonyl , C3 .8 cycloalkyl, aryl-G _6 alkyl,
hydr oxy, ofn erfainvembatimshts-ofnberdet, Redrelr Riamayh inglependently is
He&rgre%ce/rcéyl {hat contains one or two nitrogens. In

cervain endddiirents of fornula I, one of R3 and R4
t oget her wiit derameemi@imien Rbf &rchuRR[1aAdistopgomdllyrsebitouted phenyl.

whi ch t heylnacge?talant ft:nz{l g‘(ﬁ%eﬁ SrOIinanI'l’l’Iﬁ%a\./ fgI LisPhEn q%gggrqﬁﬁf substituted
het erocyclic ting. ITnh certalin enbodi nent's or nuFa
|1, RbyanstoRBut @sidtieR’, wheleit he nitrogen to which

they are_a ched faorm ani di nyl . graup, -an.am dinyl
oroup. bk BugrRpauR R TR g S gE e o,
cenb 2 908ibat =0 ANRRIf - SRA-E{E®) 4 RE, wRbreanch R BYattRTis

with the i trogen on@'ch he re at acﬁggf rma
Hitserachoy MBS Caatkihit by Phyfists® SRSy Breie
gikbodi ments of formula I, Rl and R2 together with the
nitrogen to whi #‘l they are attach ﬁ) fo a, t.hree- to.
seven- nenber ed é’t%‘?‘% gfbloémp‘?%é 0? A uFasr?I’o%lF BE%HYF gptionally
st tutddibyelchlov t h hydroxyl. 20 In certain enbodi nents
of formula, ll, Rl d,.R2 t oget her 'tEt i.trogen
2o wihi oh chegrareerniteat febatn b Hatdf sufid898] uoro
seven- menbir egtalieérebaiipeh isof foragila Ihais 0 ¢1cl. udes an
addi ti onal . het er oat .selected from N, O and S. In
certain engbﬁfﬁgh?%géqm?gﬁﬁﬁoémq@m@ Isthd R2 toget her
Wi th the In certain embodiments of formula II, X is -CR*R"-.

In certain embodiments of formula II, R* and R® are hydrogen.

In certain embodiments of formula II, Xis -C(O)-.

In certain embodiments of formula II, n is 2.

In certain embodiments of formula II, Ar is optionally substituted
heteroaryl.

In certain embodiments of formula II, Ar is heteroaryl selected from

thienyl, furanyl, pyridinyl and pyrimidinyl, each optionally substituted.
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nitrogen to which they are attached forma
t hree- nenbered heterocyclic ring. 25 In certain

weeodsiment s of forrmula 11, R and R2 toget herP@u/EP2oDéIes7732

nitrogen to which they are attached form a
four-nmenbered heterocyclic ring. In certain

embodi ment g, %tlag Of ! b Ambhes o@korgﬂ.ﬁ% ]E’Z}f{to%%ﬁgﬂg Qetm:rt\ﬁtﬁ fig

nitrogen to ey are att : '
fiitrogemtnkick dhdyereattrshied foemrd thgeet foair, five or sptiemagred heterocyclic

[ o BT - certai n enbodi ments
%FE?%# %SU%ZIQPW}I%P@?%%Q%%hge(t”%?g'r with the nitrogen
t o whi ch thegertameerabedioiet of formuda Hi R- anshibepgather form =NR°
.Cli ' h hs optionally substituted with
ﬁ’)ﬁ%rggl%?ﬁ?h#%ogéeﬂp%a(?]h&gkr%odi ments of for rrulla 11, n is 1
and R3 andIR&ramecrhlyattiogets.of idrmudeHt enevidrodiRrertysliragen or Cy6

[ i 4 d n

ARG P el s 3 B S A, s M e oo o fve
20O7-h5ie3&] IRCIOERP 00B¢tOB B2 that 26nthims ©ee baiwp nitrogens.
enbodi nment f..fo I ' d 3 U, 6 .
oyl and B Sl Bineh ofgor Sy SRR W B fbether with one
of RfandrRfl am dlthe atRinsits winjdirtbgeare ottadBied Gorai k five ainsix-R2mbesed

-C(O-R". 5 1n certain enbodinents of formula I,
Eiqai%gﬁlgélrnggen or G _6 alkyl and R2 is -C(O-R'". In
certai n enbodirtmen¢rsbafimeotsmifaniuly TR il Ritdgaerwidr the

j kv] . R2 is,- -S2-R':.. .ln certain,.
Sleserfldhich e adna imRiidiny B bh Biniing group. a
adrkathylaamouRdr al@ea gouSO2-R ' . I n certain enbodi ments
of formula,ll,..nis 1, R3 a R4 . ar.e,hvdrogen... Rl ..and
% toon i aliberialh ocime S for i 2 PR AR By P
Xt geilCRaRbich thay aceattaahed forimodgumaittisyl @f oufposranl anildinyl group.
is 1, R3 apd R4.are hydroge R1 ng: R2 ch .
| dopendeal S oA BERRST resda fiR) e £ 38 Betpergith the
ainch gBa tcawhlicReh@rage dtfachydlfoogenthrden te evt@inrenerdoath a@ntglic ring

R4 are hydrogen, R1 and

f fornula Il IS 1 an
tgggﬁov%gesggﬁﬂgﬁﬁwgﬂﬁ @ﬁ%ﬁj’ogen or G _6alkyl, Xs
- CRaRb-, Rk @ndirRenbosdmeydroddemula HnRpisORTtheether with the
certain e i ments. o rmula 11, nis 1, R3 and R4 .. .
iR B SRR Sehed RMALBrte houSbhasmt e/ RerShetic ring
thydineteles o additiGad] kyteroaXors selédRaRivern NRaD andl SRe ar e
hydr ogen,

T N T A
hitrogen teswhlich RieyanelatRéhed frinyithogemnembBared $ietehygtigenme. or
SnHGEIekglr é %aﬁagbéﬁ%%%ﬁ%_o?{forﬁulﬁl?Rr mb getﬁfprdwiﬁla the
nitrogen to which they are attached form a four-membered heterocyclic ring.

In certain embodiments of formula II, R' and R? together with the
nitrogen to which they are attached form a five-membered heterocyclic ring that is
optionally substituted with hydroxyl.

In certain embodiments of formula II, R' and R? together with the
nitrogen to which they are attached form a six-membered heterocyclic ring that is
optionally substituted with hydroxyl.

In certain embodiments of formula II, n is 1 and R’ and R* are hydrogen.

In certain embodiments of formula II, nis 1, R? and R* are hydrogen, and

R' and R” each independently is hydrogen or Cj_galkyl.
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In certain enbodinents of formula Il, nis 1, R3 and
R4 are hydrogen, Rl is 25 hydrogen or C _6al kyl, R2

WO 200708723 r-Y-R ', Xis -CRaRb-, Ra and Re ar ePCT/EP2006/067732

hydrogen, and Yis -C(O-. In gertain enbodi nents of
formula Il, nis 1, R3 and R4 @re hydrogen, Rl is

hydr ogen Ofn antgﬁﬂéerh%édémﬁgté of forﬁl%%fIrR @'80@1?(513%1 6 alkyl and R

CRaRb- Ra rogen,
I_E (@Hz)erRertaln enbodi nent s of fornula [1, nis 1,

and R4 ar elrt}ygt’aﬂwgﬁﬂ@e&e E{Eaéﬂ{uggﬁ agjr-egéﬂ !§1¥tf6iﬁ2y1 and R?

is -(C2)r

hy@fbgé(lﬁ))R*’ls-C(O) ris 1, RhISCI _6al kyl, C3_8

cycl oal kyl kyl -

6al kyl am n%n ((%rta% &%\Ir!f Iaeﬁ'g Eo%?ngigoﬂ is hg&?'&ggn 011%1 4 atkyl and R?
opCiON&RM y substitut ed phenyl . WD 2007/ 051735

PCT/ EPZOOGf &z&%@?nﬁﬁmeﬂg%az&ﬁhpa ﬁng 1@ 'hggl%tg%i&f Cisalkyl and R?

formula 11 are
hy@fbgﬁéhlbr G _6alkyl, R is -(CH2)r Y-Rh', Xis

O. Rﬂl &?Q%&%&@&ﬁm{gxgr gq%ﬂiula ‘]tISRI ]IS %(9)0 [gen W%ﬁmﬁ and R?

In certal n e
ardORR"are hydrogen, Rl is 5 hydrogen or G _6al kyl,

|'F1\>§ dir ggég(}%} éertgl%ocf(ﬁl%nts%?gﬁhﬁ%a ﬁ)an nld R?]&(?Fear&?ygro gen, R'

mk%aacmqependeﬁay kschgylyo dealoo CCisallgl) dﬂydIXlsa(ﬁRﬁlb NG
6al kyl am nfh & eﬁta%rf ?m?oddgeﬁg%f ?&lr urﬂ 1% salnﬂ3 an are hHEirogen R!

optlonally S kY cér arn e
afd Rocachilidepen dently $s }ﬂydrchen and RAk gy X ishy iR RY ezm,d ]K?lanldsR are

H@aﬁ%en or G _6alkyl, RRis -(CH2)r-Y-Rh', Xis
Ra and Rh are hydrogen, and Yis 10 -S02-. In

certain enbochtmn¢rsbafimeorsmifamula Hnn issl, R’ aiRBRAmd higdrogen, R’

a CE%Z%/arcfl V?(%Her,lcﬁl |ﬂ§ 1s_}eg§dreg%egé n)a) ?@‘ %182% are hydrogen,

Mdpis(BERE, and r is 1. In certa| n enbodi nents of

formula 11 | ydr ogenm

hydr ogen o‘][n cartaglaffrﬁ‘g)/(ﬁm@% ogp\?'or g‘f nvolR%‘ hn are hy&rogen R!

alCRRRnch irRepemtin R 1sarydrdfyd fod G Balk M) X is-- CRER™ RararldSR lare hydrogen,

I C _6al koxy,

R b P or el e Pty 2 noof

N, N-di - Cl ﬁﬁ&ekt)alrﬁfmlbmilmand oﬁlforrrmlmﬁtm@rﬂalRP ynd R* are hydrogen R'is
upsti t ut yl ts of jor

P o ' GBI By 3 B 5SERTE RETS 4Ry &y Gl Gpeen.

G _6al kyl Iri%rtlaﬁl erﬁ@d&)n@nt%—ollebrmqulH n@RaRFland R%lamﬂh@'dﬂgen R'is

0 b gertain

Biontr sy Kokl Hr-R 376 -Gy e pdaf g Bilfozen. and vis
hgz(:tb)ggen Rl is hydrogen or Ci 6a| kyI R2 is

- (CH2) r - res; hé/fg pgen 1.
Vs ) Scp- el Gno iR gy o B LR Ryprosen. R
@ci_rsgénk@m,6am§1 & - (Gab)kw R a0isnORRE @& and Gellakeyh @itd el , Y is -
gr gl N-(ﬁi -Cl _6al kyl ami no, and Ar is optionally

(8%t 114t 8d- phenyl . 25

In certain embodiments of formula II, nis 1, R? and R* are hydrogen, R'is

hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
C(O)-,ris1, R"is Ci.ealkyl, Csgcycloalkyl, C.¢alkoxy, halo-C).¢alkyl, amino, N-C;.
calkylamino or N,N-di-Cj.¢alkylamino, and Ar is optionally substituted phenyl.



In certain enbodi nents of the invention, the conpounds

are of formula lll: ONRR P (R6)gp p (RS) III
wob@resr3s g is fromO to 4; 30 each R6 i s i ndepen@rwné/§67732
hal o, C _6 al kyI hal o- G _6 al kyl, hetero- G _6 al kyl,

cyano, -SOW -C(=O) - NReRf, C(=0-Rl, where each
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of Rd, Re g ﬁ/ c?cﬁ&%ﬁ&%ﬁoéﬁu}g&ﬁ/ .EF%O%@%Q%V A€ hydfoken, R' is

i's indepen ydrogen or

hyh‘pg@eor,clczra@I R oy [ CHhy-of B%yX t5r CRIR6, R ahddXyre lwdaiogﬁn Yis -

8@) R2,dRRpand R6 are as defined herein. In certain
odinents of formula Ill, R and R2 each

i ndependentd gerfag: emEomy]dntsg)é[fprrrmla Ban ksyll, R and R* are hydrogen, R'is

H%g@é{%%ﬁ g_gy §- CligH%;ano ](S:I(%E%Tk l} andR arelg/fdr%éf:n Yis -

62(\@) RQISlOSR'ﬁyS(ﬂl@@byi ©r.s @rlolkl, Ky ballen, hmc@mbyl dngino, N-C..
190-6@‘?&} ]ﬁydl C é%%rfaﬁam@ g%%'ls oﬁ[onaﬂ%gﬂ?l{ut%(zﬁienﬁl’

' | s CI In6airtair ¢mbRUMEBtsST byroiuwballky s 1, Roand R kesydrogen, R is
ﬁh{@%giné%arl{gfﬁfgﬁf ln% 1sh E’éﬁz)QY-ﬁ*a,'%}’s CR I{BY’CK QYR %?e I%;Hrgé)eh, and Yis
-SO;-.

In certain embodiments of formula II, nis 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-,andris 1.

In certain embodiments of formula II, nis 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-,ris 1, R"is Ci.ealkyl, Csgcycloalkyl, Cj_salkoxy, halo-Cj_salkyl, amino, N-C;.
calkylamino or N,N-di-Cj.¢alkylamino, and Ar is optionally substituted phenyl.

In certain embodiments of formula II, nis 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-, and ris 0.

In certain embodiments of formula II, nis 1, R? and R* are hydrogen, R'is
hydrogen or Cyalkyl, R* is -(CH,),- Y-R", X is -CR*R"-, R* and R are hydrogen, Yis -
SO,-,ris 0, R"is Ci.ealkyl, Cs.gcycloalkyl, C;.¢alkoxy, halo-C;ealkyl, amino, N-C;.
calkylamino or N,N-di-Cj.¢alkylamino, and Ar is optionally substituted phenyl.

In certain embodiments of the invention, the compounds are of formula III:

wherein:
q is from O to 4;
each R%is independently halo, C;_¢ alkyl, halo-C;_¢ alkyl, hetero-
CLsalkyl, cyano, —SO,R?, -C(=0)-NR°R’, -SR?, -C(=0)—R¢, where each of R!, R® and R’
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N, N-di - Cl _6al kyl am no; hydroxy-Cl. 6al kyl wherein the
hydr oxy group may be acetylated; 30 aryl;

waeyho873%6al kyl ; or aryl -G _6al kyl oxy- G _6al KpetT/EP2006R167732

and R2 together with the nitrogen to which they are
attached may form a three- to seven- nenbered ring

' in £ het e t
R S o O PR A A A e BT o or 1
glsbsyt andit ed wi t h hydroxyl. WD 2007/ 051735
PCT/ EP2006/ 0677 1- P ¢ ahl 3 lo.-in the
cont ext of noi e?;i’eRs’g,R E?%I gn%lal%d?ﬁlfeweﬁ.erﬁnlﬁ t he
cont ekt cepfain enddi@ien® odlfdeyiula HI,>R1 apd R* each independently is:
aryl -G _6al kyl oxly};d%%?ﬁal kyl, denotes phenyl and

tl

naphthyl, in par ar phenyl. In certain
enbodi ments of fGralkyh 111, R and R2 each
i ndependent |y i rogen. or G _6alkyl. In certain
embodi nents of ?hrd?r%’{%éi'ﬁ , 1’p is 0or 1. In certain

embodi ments of f-€HHCEOI-OCHp is 0. In certain

enbodi nents of ferm Ay .. apd R2 together with

the nitrogen to%rvlﬁgﬁ)){ ﬁg{ycﬁlﬁé%gttached forma three,

four, five or sicyamefherley heterocyclic 10 ring. In

certain odi of_f I nd R2

i s hydr o(gﬂganeoorfl%gﬁg Re sl y@%ﬁr&éi&%& bll'ﬁ %H(@?lﬁ d ?ltlff (g%helals'

G _6al kyl car bonydyan &8 Balkylc| oal kyl , aryl -G _6 al kyl,

hydroxy, or a fiye-~or_six-menbered heteroaryl or

het er ocycl yl thaatrylc%h(taelll?yrll’sorone or two nitrogens. In

certai n enbodi ITE{QCHme—RBrrmI alll, Rl and R2 together

wth the 15 nitrﬁ)eqe.n,to whi ch they are attached form
.- \\/ c1n; T

a guani di nyl group; an am di nyl group, a carbanyl

group, or a urea group. Yis-CeDj-airnSOodi nent s of

formula Ill, R and R2 trolgﬁtpoer -W'ﬁ&h the nitrogen to
whi ch they are attached form %’ﬁree- to

seven- nenbered heterocyd®iis ring that is optionally
substituted with hydroxyl. 20 Irbc tain enbodi nents
of formula Ill, R and R2 togethe‘r6a ']t’h the nitrogen
to which they are attached for m@&sicinledkylf o
seven- nenbered heterocyclic rin tﬂ]?at Jincludes an
addi ti onal heteroatom sel ected fromRY0 and S. In
certai n enbodi ments of formula Ickino-& ¢adlnd R2 t oget her
with the nitrogen to which the ?rg aaﬁ}gil.ched forma
t hr ee- nenber ed heterocyclic ri né’.“z R Certain
enbodi ments of fornula |11, R &ydrd?®; t ogether with
the nitrogen to which they are at.tached form a
f our - nenber ed heterocyclic ring. ™o

NH-C,_¢alkylamino;

N,N-di-Cj_salkylamino;
hydroxy-Ci_salkyl wherein the hydroxy group may
be acetylated;

aryl;

aryl-C,.¢alkyl; or

aryl-C¢alkyloxy-C).¢alkyl;

or R' and R? together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom

selected from N, O and S and which is optionally substituted with hydroxyl.
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In certain enbodiments of formula I, RI and R2
together with the nitrogen to which they are attached

wo eoomosu783 ve- menber ed heterocyclic ring that iBCT/EP2006/067732

optionally substituted with hy oxyl. 30 In certain
enbodi nents of fornula 111, and R2 together with

the n%érgtgg n‘al"‘sﬁel !hg Q?ﬁtgﬁyof %{oqetﬁetstl{acﬁuea dfﬁhr s QP Itlyl/e context of

si X- nenber e rocyclic ri i's optiona
siyb€t -5 allﬂlflefdyl/wndnylkﬁy}@haﬁ&)yydxy—qlmalkﬂr deviotesgpirbodiane mghtbfl, in
éﬁﬁg@h gis Oor 1 and R7 is halo. In certain
of formula 111, RL is hydrogen and R2 is
net hyl . vurz@@tairoammﬁm@rﬁs/osmm U6 R/32d R’ 2&hlindependently is

g}ec{rggéforggt%gﬁig rents of fornula I, pis Oor 1, qis

R6 are halo, Rl is hydrogen and R2 is
met hyl . | nlcesrtaai emeodbodi e fanofla HpmDarlli |, Rl and

R2 toget hef, Wb} &Hﬁodd&'eh{ %9%}8&% ﬂ’f"g QgL hey are

attached form a guan n am di nyl group.
5Incat@mwmmmMMmmmMGMMHHRWMMngammme

HXI%r 298w Ricn @eﬁear?gtlé%:k (?H)gm hree; I’ foug,%i)og s%yrgglgbelleﬁ heterocyclic

certain e or mul a gen
@ng6 alkyl and R2 is -CH2-C(O-R''. In certain

enbodi ment %@ertf oéIHH(L%?&%‘ s&f %rn‘iuﬁa ﬁ}/ q)r QgeR! %Ldolg iﬁgﬁctirsogen or Ci.

al kyl and ain e
odlkylandiiceothen i is C}Raaﬂqécahlytmyth gan cyn’loadkyl Glrydi(lhyd all@h dhy&iz)xy, or a five-

?115 ilx—%beg%h eroar nOIg lﬁet%ﬁ%c%cl n@a(f %IOIIITE}:IIIS éﬂg f % Zens

15 In cgr t i wrmn‘fmdbcmamkstg@ff fcfrmur}ama R' Iah? E%automm R2th the
' 6

Bﬁro 'gerlpo echﬂ%ergftaré/ att ecb Yot %%n?(ﬂ?ﬁ h %{ fnimcﬁﬁq %oudp a

VR P& RSB Sy FhutPa
Rﬁbﬁaﬂngom@@pamdanybypls hydrogen or G _6alkyl, pis
0t B MRl SR LU SRR 2030w v
nSrogéﬁdZ\)Jhth{ﬂRIy ar¢ mtehed irm @ethipered tovevers nodm feoedhdtearocyclic ring
bfiﬁfg%Qnéhn%ggqgga“@ﬁlCJ 6a'kYL’cg$tg?n-enbodinents
of fornul ald d¢ertairRimbaditmgdrsegérnora ITi, RBahk R’ todethekr svith the
Bt b gheltds RS for Mt T Euf A ey ring
thiat Beludgt an Relitisnal h¢terdajom Yelehed froinsN - @@ﬁ)} S, ris 1,

o 1S BB e e B S R i
Ntigeh toCivhioh ltikeyl adgratie@hed form a three-membered heterocyclic ring.

In certain embodiments of formula III, R' and R? together with the
nitrogen to which they are attached form a four-membered heterocyclic ring.

In certain embodiments of formula III, R' and R? together with the
nitrogen to which they are attached form a five-membered heterocyclic ring that is
optionally substituted with hydroxyl.

In certain embodiments of formula III, R' and R? together with the
nitrogen to which they are attached form a six-membered heterocyclic ring that is
optionally substituted with hydroxyl.

In certain embodiments of formula III, q is O or 1 and R’ is halo.

In certain embodiments of formula III, R' is hydrogen and R? is methyl.
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In certain enbodinents of forrmula 111, Rl is hydrogen
or G _6Galkyl, R is - (CH)r-Y-Rh', Yis -C(O-, r is

wd 200R051735 Ci _6al kyl , C3_8 cycl oal kyl, Ci _6al kOrRgT/EP2006/067732

hal o- G _6al kyl , 30 am no, N- G, 6al kyl am no or
N, N-di -Cl _6al kylamno, pis Oor 1, gis 0 or 1, and

R5 d R6 f b
i aan | sI ydtraggéerﬁb%drl&éﬁgé)tfﬁ(ﬂ}uq%%l 1%%?? C?{SO TR? &hd R® are

PPy ris ydRhien adsR-igr@hyl and r is 0. WD 2007/ 051735

{
PCT/ EP2006T O&Z‘%ﬁlzeniﬁ (?cginlelqts%% ?%rﬁiuna ﬁfdi? qgﬂ% g(?s%gs{er with the

formula Il rogen ‘or _
ngrogéICrHRWhicly LRty are Mft@hect:@@)n | guanldsny?l,grcamjormm angidinyl group.

G _6al kyl ’ ; ’ )
hal o- G 6a Iféif;é Qfﬁ%@gofgarm%ﬁk iai?h)%l is I(ljyrdrogen or Ciealkyl and R

N-(€di)-TRBal kyl am no. In certain enbodi ments of

ormul a 1) coRbyl Y ERARD Rl R ny b St ana

S3CBLEUEN) R kyI G _6al koxy, hal o-C _6al kyT, am no,

N Cl _6al ky| ¢ @Iﬁﬂl Q‘éb(gg}}l'eg% %@f%ﬁhgﬁhﬁnlﬁ%idrg%erotr% %alkyl and R?

1, gis 0 or

arbod)-Rents of formula 111, RL is hydrogen or

G _6al kyl , )
certain ent %rta%n %;%)F{étrsr%wnﬁl%ﬁ? 1§h§%%? 09 re ogfyland R
@CﬁthSQM'RRZIS- (CH2)r-Y-Rh', Yis -SO2-, andr is

1. In cert nts. of . f 1

hydr ogen o?}l ‘iﬁrt%gla? f)?rgp 5 Offorgl%?ﬂV}ﬁhd'rogeqorcmaﬂiylandl{
S8R is 1, and Rh is G _6alkyl, C3_8 cycl oal kyl,

C _6al koxy,.. hal o- Ci 6al am ng vl

o i Al TheodiRBh R TRy K e R B AR enly i
flﬁfm@naorlﬂhlaalkﬁlam$pm(ﬁomgen or G 6al kyI R2 |s -

(CH2)r-Y-

S abye oaeyriity Eefipsnly oty s € B ipgpendency s

h&cﬁbgcﬁ%r@ﬂ@ﬂﬂyhp m@oﬂ\ll NadR® @ haal kyl amino, p is O or

1, qis O gr 0.,.ln ce
errbod| ment g‘l Oeffaf cgmlell’lg o%m[uéa H@j{l r%gen or%1 salkyl, and R*
Gi-(@ELKWR"R2 is - 20(CH2)r Y-Rh', Yis -S2-, and r

Iﬂf/d?og:eﬂ gﬁ{%ﬁ%lag‘a%ﬂ PMR2 {goifor L@?ﬁéwla lié}%frf’ge? 0§C516alkyl R*is -
(EDR;-Y-R™ jand O;isa@ORN is G _6al kyl, C3_8 cycl oal kyl
G _6al koxy, hal o

. 6al kyl am 2.
or NN i - SR e S oA Kbl R R R, R s

f@lﬂ@uh{am 1Y is -@IO)-sarhiyidis 6gen or G _6al kyl , R2 is - 25

(CH2)r-Y-

C3_8cycl oa %?ﬁrtamc?mé%%%%i OfEOaFPBH%HI é§|1 rogeﬁrﬁr o-ealkyl, R%is -

NEITH -GaR'K Y BAC®)-0r is N, MR IEC, Gtk R yT-aeye10alk i, Cssalkoay, halo-C).
is O are halo. In certain

PR SO S LRt 8 e AUSEEHBEUnds are of

formul a | M certain embodiments of formula IIT, R' is hydrogen or Cy_salkyl, R* is -
(CH,)-Y-R™, Yis -C(O)-, ris 1, R" is C_alkyl, Cs.5 cycloalkyl, C;.salkoxy, halo-C;_galkyl,
amino, N-Cj¢alkylamino or N,N-di-C¢alkylamino, pisOor 1,qis O or 1, and R’and R®
are halo.

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CHy)-Y-R™, Yis -C(0)-, and r is 0.
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N2 S R) P) 0O (R)p OR300 1V, wherein p, q, Ri,
R2, R5 and R6 are as defined herein. In certain

wenhodsment s of formula IV, Rl and R2 each PCT/EP2006/067732

i ndependently is: WO 2007/0517gp_ PCT/ EP2006/ 067732
-31- hydrogen; G _6al kyl; hydroxy G _6 al kyl;

CH2 O - allﬁem%mgﬁg) a@?" 91r1s lhy d

ano-Ci _6a one o
ISG(Q\Hk)yW I&ndY ishe(x-hieis 0 &d Rylaﬁ?osa(ﬂﬁylﬁulslcydoall(yl C1 salkoxy,

| Y Yi
fi‘%%& Oalk? ng@ N- er a]lgsyg)adm(l?dgng di’ 1C?a]§yﬁﬁﬂ19ﬁicsl n. IS
C _6al kyl ; In @tasl @ybcb(hmlekgplof for@,ulzﬁH[ I&)xg/hydrogen or Cypealkyl, R*is -

ﬁ')iﬁ%o% = E@,: k%@) p@l()o}ﬁqaé%dé%l?%%Zf&clt}x}ﬂgoé&aﬂio§9ﬂ'ﬁl?o Crealkyl,

h}adrooNyCCEaﬂﬁédnmb ow&}éNedlfCltﬁhEyhyﬂmmws goodipy ivdyor 126ndHB° and R’
%I tyl ated; aryl; aryl-C _6alkyl; or
ary G _6al kyl oxy- G _6al kyl ; or R1 and R2 t oget her

with the nlitceogenerhbboditmients Otf feynuda BI, &R tiglcyvedcemay (1ealkyl, R*is -

(CHz)r—Y—R ,and Yis -SO,-.

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CHy)-Y-R™, Yis -SO,-, and r is 1.

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CH,)-Y-R™, Yis -SO,-, r is 1, and R" is Cy_galkyl, C3.g cycloalkyl, C;_galkoxy, halo-C}.
salkyl, amino, N-Cj_alkylamino or N,N-di-C,_salkylamino.

6 rogen or Cypealkyl,

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CH,)-Y-R™, Yis -SO,-, r is 1, R" is Cy_galkyl, C3 g cycloalkyl, C;_galkoxy, halo-C_salkyl,
amino, N-Cj¢alkylamino or N,N-di-C¢alkylamino, pisOor 1,qis O or 1, and R’and R®
are halo.

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CH)-Y-R™, Yis -SO,-, and r is 0.

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CH,)-Y-R™, Yis -SO,-, r is 0, and R" is Cy_galkyl, C3.g cycloalkyl, C;_galkoxy, halo-C}.
salkyl, amino, N-Cj_alkylamino or N,N-di-C,_salkylamino.

In certain embodiments of formula III, R' is hydrogen or C)_alkyl, R* is -
(CH,)-Y-R™, Yis -SO,-, r is 0, R" is Cy_galkyl, Cs g cycloalkyl, C;_galkoxy, halo-C_salkyl,
amino, N-Cj¢alkylamino or N,N-di-C¢alkylamino, pisOor 1,qis O or 1, and R’and R®
are halo.

In certain embodiments of the invention, the compounds are of formula

Iv:

(R,

S
7N\ (R
o O P Iv;

wherein p, q, Rl, RZ, R’ and R® are as defined herein.

In certain embodiments of formula IV, R' and R? each independently is:
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30 a three- to seven- nenbered ring that optionally
contains an additional heteroatom selected fromN, O

waea785asxl which is optionally substituted w tPCT/EP2006/067732

hydroxyl . Preferably, "aryl" _igl_the cont ext of
noieties R, R and Rh, i.e. Th the context of

aryl -G _6 al kyl ,hr?glw en©f aryl -G _6al kyl oxy- G _6al kyl,
denot es phenyl a phthyl, in particular phenyl. WO
2007/ 051735 PCT/&R2BgB/ 067732 -32 In certain

enmbodi nent s of fﬂdﬁ%&lﬁ'%ﬂqﬁ' and R2 each
ydr 6

i ndependently is ©n ‘or Cl. 6al kyl. In certain
enbodi ments of f€HCEO)-VCHy;is 0 or 1. In certain

enbodi nents of f oL Nt Pi.s.0. 5 1n certain
embodi ment s of fgrﬁu:g))l téH ngSSO or 1 and R6 i s halo.
In certain enbodiysesr(5cdkylf ormula IV, Rl is hydrogen
and R2 i t . n. ' odi rmul a
1V, p isgro(?ﬁq&i)ﬁs apd (i} I 1s%s)'d@effé) ¥ gﬁ %H}%ﬁhﬁ%eo&ﬁgprs ogen
and R2 i s nethylcyahor(gealkgdi n enbodi ments of the

i nvention, the c u a of formula 10 V: / | i z
(R6)g )\O (R5)p %@Vnaqﬁv%’e?lgin p, q, Rl, R2, R5 and R6

are as defined hé€Ein-Y-RA, certain embodi nents of
formula V, pis %hgr. 1. In certain enbodi nents of
formula V, pis 0. T8 1n certain enbodi ments of
formula V, gis 0 or 1 and-REO)-0ork&8De; I n certain
enbodi nents of fornula Vois R %@arll?g each independently

|
is: hydrogen; G _6al kyl S Unydroi¥a 6 alkyl: 20

- CH2- C(O) - OCH3; - CH2- C( B™iNH CH3; or cyano- G _6al kyl
or one of Rl and R2 is hydrogen ©r ]9 6 al kyl and the
other is: cyano-C _6al kyl; 25 arlgﬂa-&’hﬁ al kyl ; or
-(CH2)r-Y-R "', wherein: Cs_scycloalkyl;

C.¢alkoxy;
cyano-Cyalkyl;
halo-C,_salkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;
hydroxy-Ci_salkyl wherein the hydroxy group may
be acetylated;
aryl;
aryl-C,.¢alkyl; or
aryl-C¢alkyloxy-C).¢alkyl;
or R' and R? together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom
selected from N, O and S and which is optionally substituted with hydroxyl.
Preferably, “aryl” in the context of moieties Rl, R*and R" ,1.e.1n the
context of aryl-C¢alkyl, aryl or aryl-C,_¢alkyloxy-C;.¢alkyl, denotes phenyl and naphthyl,

in particular phenyl.



Yis -C(O- or -S@2-; r is 0, 1 or 2; and 30 R' is:
G _6alkyl; C3_8 cycloal kyl; WO 2007/051735
WD ERA2806/ 067732  -33 Ci _6al koxy; cyano- G _Bei/kpiop6/067732
hal o- G _6al kyl ;  hydroxy; 5 am % NH C _6al kyl am no;
N, N-di - Cl _6al kyl am no; hydroxy-Tl1. 6al kyl wherein the

R R T e —
hydio®n @@1&;@&&} with the nitrogen to which they are
at tached ”ﬁ)’cfelfrfﬂfd%mﬁ‘o&lﬁleﬁﬁ of"fograﬁﬁé’ i E'E%P?red ring

that optionally contains an a eteroatom 15

sel ect ed f hogartjn @nmtﬁmsnm@(ﬂfommdmwsplsﬁt i onallll y

oL o e DA o R ROt o e
cont ext of Ira¢eyﬂa1r(}pm‘60(htnlcyts of &myjulolV, R'is hydrogen and R’ is methyl.
arglht Syl Gahll(%elr&ﬁye{r%eéﬁ@eh%lofﬁoqﬁﬁ%Wﬁpggﬁl sanrllq R%is halo, R! is
endbogimaitR’ 191"neﬂmlrrul aV, RLis hydrogen and R2 is

U RIS A P

and R2 is methyl. In certain enbodi nents of fornula IV
or formula V, R and R2 together wth the nltrogen to

whi ch they are attachegzA0 n grogip or an
am di nyl group. 25 In [ rrents of | formul a

Ry d )
-(CH2)r-Y-Rh'. In cerr’di

IVor formula V, Rl is a,l/kNy*andRZ
S of forrrula IV or

formula V, Rl IS hydrogen o© P

y of formula IV or

for anCng{?}n Rfl Rsrk]yﬁrad@elg @Faﬁgeﬁgg‘e’éﬂ%l kyl and R2

6 al kyl and R2 Vv
-C( O - Rh' . In certain embodiments of formula V, p is 0 or 1.

In certain embodiments of formula V, p is 0.
In certain embodiments of formula V,qis 0 or 1 and R’ is halo.
In certain embodiments of formula V, R' and R? each independently is:
hydrogen;
Ciealkyl;
hydroxy-Ci.¢ alkyl;
-CH,-C(0O)-OCHzs;
-CH,-C(0O)-NH-CHj3;; or
cyano-Cjealkyl
or one of R' and R* is hydrogen or Cy_¢alkyl and the other is:
cyano-Cyalkyl;
aryl-Cy¢alkyl; or
-(CHy)-Y-R™,
wherein:
Yis -C(O)- or -SO»-;
ris0, 1 or 2; and
30 R"is:
Ciealkyl;
Cs.gcycloalkyl;
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In certain enbodi nents of fornula IV or fornula V, Rl
is hydrogen or G _ 6 alkyl and R2 -CHz-SO2-Rh'. In

weenrasridenbodi nents of fornula |V or formul a RCT/BR2006067732

hydr ogen or Ci 6 al kyl and Rg; -S02-Rh'. WO
2007/ 051735 PCT/ EP2006/ 067732 “234 In certal n
enbodi nents of fornmula IV or for F]%O . R and R2 each
i ndependently is hydrogen or C _®6alkyl?, and p is 0 or
1. In certain enbodinents of foroyaiaaCiyligd; fornul a vV,
Ri and R2 each independently i r%sg
C _6alkyl, pis 0 or 1, and %h%:é?) In certain
enbodi nents of formula IV or forhydtqacyv Rl i s hydrogen
or Ci 6al kyl, and R2 is -(CH2) - Rh In certain
embodi ments of formula IV or fornul aV, RLis hydrogen
or Ci 6alkyl, R2 is -(Cl2)r-YNI- Cl,ﬁaﬁﬂylam‘ﬂncs C(O)
I'n certain embodi nents of formul r E%’i!
is hydrogen or G _ 10 6al kyl, I@l\ﬂ 5/1-@ @p% 8
Yis -C(O-, and r is 1. |hydrexy-6i- sall@d’lv\dndremeﬁteshydfoxygroup may
formJIaIV or formulaV, rogen or C
6al kyl, R2 is -(CH2)r Rﬁéaée%@&g c(O-, r is 1, and
Rh is Ci _6al kyl, C3_8 cycl oal kylarylo 6a| koxy,
hal o- G _6al kyl , am no, NC 6a| % -
N, N-di - Cl _6al kyl am no. In certaln erft’fo Yients of
formul a IV or formula V, Rl is rayyir(blgselkybpcy{jmalk}%
6al kyl , S ,
s G Ga? andcéqm%ﬂfglxxgﬁi t&le’mtr(éen é E)ich they ar% algltachRH may form
héiree-@b sﬁ&hkyllembamdrrm, g thhtﬁlptﬁa h]lk}yctoalmalm@ammddltlonal heteroatom
k is.0 q and
Rt o AL ST i o Rl ey byl
IV or for aneéerhblyR]aryl’Sml’thd r:mgext of m oTeties Ré,amaylu R'R2eiis the

C(%]oex )ofa ﬁ'% ?1 é?ﬂiylo%r%(%(argrkpbq,a ylo Phﬁ éoq?yl gen es]?)%e@ and naphthyl,
hlyphmgﬂatrpmnylo 6al kyl, R2 is -(CH2)r Y- Rh', Yis
0) I |

O ol e R R SRR eyt
or N,N-di -1 Ceﬁﬁ[ﬂ(t}thmmm@ntsldﬁ fcﬁemlaaWnp grquds frent, R ahd R® are
%@ Iahl or for Rl is hydrogen or G

Py s hyghope 2 ', Yis -QO-, ris 0, Ry
is G 6a| k}»ﬂ certath ﬁnb()thin@ﬁisloﬂfqrrrﬁ]la Babf(fa)mylulaZ\ﬁR and R? together
Rt i s B R gt i Eg R R e o an gyciny
Roupnd R6 are halo. In certain enbodi ments of fornula
IV f | a d

(o) r v i gipoafiwdt SR} EprosBla ot Bdsfecn or €.

mkymhaRF\v((H{z)ImR?ul aV, RLis hydrogen or G _ 30
6al kyl, R2_is

In certai nlne?%@fﬂ %2&‘%@%8551‘05 F‘?f?ﬁ“ia i\(slo%ﬁb’“?%ra??{ﬂrgliis/{&%gen or Cr.
} slkyiyidd ®Je@HC(0)-R™.

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl and R* -C(O)-R".

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl and R* -CH,-SO,-R

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl and R* —SO,-R"
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6alkyl, R is -(CA2)r-Y-R ', Yis -SX2-, r is 1, and
Rh is G _6al kyl, C3_8 cycloal kyl, G _6al koxy,

whadoen€i73Bal kyl , ami no, N Cl_6al kyl am no or PCT/EP2006/067732

N, N-di - Cl _6al kyl ami no. In cert AL_n enbodi nent s of
formula IV or formula V, Rl is ydrogen or C

G ool kyl S aes of gy [POF O%Wﬁfzgé‘%éch
m@vp@ﬁz@%m@l@dﬂ&@n or €56aﬂiaﬂ andip i ) 166 Ik Y1 | " ani no,
N-Cl _6al kyh@(’?@{ﬁﬂl h d eﬁj{s 8%%12&(}% o?f?l’ula’:’\/'R:l agd(ﬁ2 each

1, gis 0 or are I'n Cert
mrdbmdmﬁyghorﬂrdgom nnCaﬁaﬂkyl,QHSf)@r udnal R? is Rdloj s hydr ogen

or Ci 6a 1
S R S
§adirylnand RYjis RCHL)5- YRir ogen or G _ o6alkyl, R is

CH2 Y-
C(S A z:;cl OE{‘?(er aY'f %B@%ﬁnts ofkosrﬁlqvila f\pgr @?hfﬁ\gkqéﬂﬁﬂggen or Cy.
MG, Foas KQIthYr& oand\]ytd-*ﬁ((m 6al kyI am no. In certain

emoo_du ment ﬁ(@e]rta nFégy(&(ﬁm%ﬁ%)f férg{% \%ronnﬁﬁga; I{‘XQﬁf&S&n or Cy.
@,lkthR jis- (OHZBaY-Rin YiCE(®)cyodoi kyl , G _6al koxy, 10
hal o- G 6a%1k:%/el£fa aéﬂlﬂlgdlmeng ofgo%nhl)f%mp %rl%%la V, R.I. is h}édr%gen or Cy.

N, N-di -
mkwk% RGCHIR- Wit o om @(c)e{ raih B (hiesalksl 6.5 tyemalkyl, C,.

S B SHTRES SRl ST iR
and q eac hln mapemﬂbcnhmy:nts&rf] faromlOIY or E)ImugaaY R'0s h)ydrd_gen or Cy.
Sk a2y B0y MRS s PRl ons

katb-ddisnkkpl, smaofo, Nh@l_d;aﬂi«xi_sﬂa?(Miho r N NedigOnpliyladsn@rpes 6for 1,qis 0 or 1,
fo Ia M L5 ~\O (R5)p O(CH2)r Y Rh (R6)g VI I;

V\l}f{erﬁgl g0 qubreh ahd g each independently is from O to 2;

RL is hydrhg&lntaﬁrerﬁ])ocﬁmlekgslo;ff(andﬂa IV or formula V, R' is hydrogen or C.

calkyl, R%is —(CHz)r—Y—R , Yis -C(O)-,and ris 0.

In certain embodiments of formula IV or formula V, n is 1, R" is hydrogen
or Cpgalkyl, R? is -(CH,),- Y-R™, Y is -C(0)-, r is 0, and R" is Cy_salkyl, C3.g cycloalkyl, Cy.
salkoxy, halo-Cj_salkyl, amino, N-C;_salkylamino or N,N-di-C,.¢alkylamino.

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl, R* is -(CH,),- Y-R™, Yis -C(O)-, r is 0, R" is Cy_galkyl, Cs.g cycloalkyl, C;_salkoxy,
halo-C,_salkyl, amino, N-C;_salkylamino or N,N-di-C,_ealkylamino, pisOor 1,qisOor 1,
and R” and R® are halo.

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl, R* is -(CH,),- Y-R", and Yis -SO,-.

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl, R? is -(CH2),- Y-R™, Yis -SO,-, and r is 1.

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl, R* is -(CH,)- Y-R™, Yis -SO,-, r is 1, and R" is C_salkyl, Cs.g cycloalkyl, Cy_salkoxy,
halo-C,_salkyl, amino, N-C;_salkylamino or N,N-di-C,.¢alkylamino.

In certain embodiments of formula IV or formula V, R' is hydrogen or C;.
salkyl, R* is -(CH,),- Y-R™, Yis -SO,-, r is 1, R" is Cy_salkyl, Cs.3 cycloalkyl, Cy_salkoxy,
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20

25

r, Y, R5, R6 and Rh are as defined herein. WO
2007/ 051735 PCT/ EP2006/ 067732 -36 In certain

weeodsiment s of the invention, the conmpounds aPET/BP2006/067732

formula VIII: / I O7 (R6)q > O (R5)p ORVIII
wherein: 5 R7 is: hydrogen; 6a| kyl ;

ﬁ%l%ﬁ)ala]@/&l Eﬁ%lﬁl%t KL gl 6@]1@/@91[11%}5 Iozr ylﬁég%%gﬁ%gm%%' 18 ng 1 qisOor 1,

aef Rhadl Rerehalo. | n certa| n enbodl ments of the

| nventi on, n&%?taﬁloé‘%ﬁ)%%nﬁr ;f&hv@]ﬁ\ﬁ&l f%na,ﬁﬂm VR i hidrbgen or C;.

O Qa1 R7
il Rjen;(CH2D-CR 6 Xliskyp0;-, a@8r & Gycl oal kyl

gﬁfjerzg S, ﬁl?!:elf% Ivm%ga 9’]3@!8_6?31 E}\Qla 1\Whr foré}ajz?"] rRIYS ﬂ;ﬁrbgen or Cy.

iR s 1(€H'a)3fY£| nYévHSed, misrt, sndR” tsr(é syl 't kqnloatkiyb Ci.salkoxy,

EAIROUDHS: ALG. 4 EOL M Aninb K NIQ. AROTARTHATR.

In certain embodiments of formula IV or formula V, R' is hydrogen or Cy.
salkyl, R* is -(CH,),- Y-R™, Yis -SO,-, r is 0, R" is Cy_salkyl, Cs.5 cycloalkyl, Cy_salkoxy,
halo-C,_salkyl, amino, N-C;_salkylamino or N,N-di-C,_ealkylamino, pisOor 1,qisOor 1,
and R’ and R® are halo.

In certain embodiments of the invention, the compounds are of formula

VI
R1
[L
6 S o (CH,)-Y-R"
(R)q AN R%),
o O VI;
wherein:
p and q each independently is from O to 2;
risOor 1;
Yis -C(O)- or -SO;-;
R' is hydrogen or C)alkyl; and
RS, R® and R" are as defined herein.
In certain embodiments of the invention, the compounds are of formula
VIIL:
R1
I
W NN h
6 S 0] ‘ (CH,),-Y-R
(R)q /N R%),
00 VII;
wherein:

p and q each independently is from O to 2;
R' is hydrogen or C)alkyl; and
r,Y, RS, R® and R" are as defined herein.



-37/ 1'1' Vo OR (R A (RSVW X, wherein: R is:
hydrogen; 5 G _6alkyl; C3_8 cycl oal kyl

whedoensr78¥3  6al kyl ; hal o- Cl _6al kyl; or - (CH2)PECIVERIW06/067732
and 10 p, g, r, Y, R5, R6 and Bh are as defined
herein. In certain enbodi nents”of formula I X or

formula X ' ] : kyl..

R R Rsy%ﬁﬂ,aﬁh@(ﬁ’%gg%ﬁg?ff&ﬁmxﬁeélf?i%hdt?ﬁeﬁg%ﬁ%gpﬁﬁﬁ% PPformula

RHlare al kyl 15 or contain an al kyl npoiety, such

al kyl is preferably |ower alkyl, i.e. G -C6al kyl, and

nore preferably £ P y of the enbodi nents

of formula IV ang nul a oo R2 is

C _6alkyl, it is : ab FETRY . Repregent ati ve

conmpounds in ac®yr dancg\wi t kg% he nethods of the 20

i nvention are shown i Tdble . TABLE 1 # Stiilucture

%me. (Autonon) MP 0 7-Benzenesul fonyl-2- 157.8- 1 NH3

i ami nonet hyl - chroman-4- 189.6 ~C~S\~ o one (TFA

s 0 0 SaltR’isOH 7-Benzenesul fonyl -2- 165.4- NHS 2

met hyl am nonet hyl -chroman-4- 167.3 s o of (TFA 0 O

Salt) WD 2007/ 05D75%BCT/ EP2006/ 067732 - 38

C1_6a1ky1;

Cs.gcycloalkyl

hetero-C,_salkyl;
10 halo-C;.salkyl; or
-(CH,)-Y-R™; and
p.q,1, Y, RS, R® and R" are as defined herein.

In certain embodiments of the invention, the compounds are of formula

15 IX:
] S o) Osg
(R, O// \\O R%),
IX;
wherein:
R is:

hydrogen;
20 Ciealkyl;

Cs.gcycloalkyl

hetero-C,_salkyl;
halo-C;.salkyl; or
-(CH,)-Y-R™; and
25 p,q.1,Y, RS, R® and R" are as defined herein.
In certain embodiments of the invention, the compounds are of formula
IX:
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20

CH (7-Benzenesul fonyl -chroman-2- 196.2- 3 3 S 0 NH
yl methyl)-nmethyl-amne 198.2 0 0 (TFA Salt) H3C off

wQ2@enzepesul f onyl -4-nmet hyl -2- 163.9- 4 v ~H3 PCT/EP2006/067732

met hyl am nonet hyl -chroman-4- 165.3 NH of 0 O cH3
7-Benzenesul fonyl-2- 5 Sv o

met hyl am nonet hyl -chroman-8- _0 0 Q N, CH3 carboxylic
acid net hyl am de 3 cH3 nzenesul fonyl
271.8- 6 ,0 chrony
am ne (HCI Salt)
270.0- 7 s 0 NH(Fcrormn// yl et hyI) met hyl - 270.4 0 o
ani ne (HO salt) 0 (R®-2-[(7-Benzenesul fongl- 361 8
E 0 NNHZ chr oman- 2-yl net hyl ) - am no] 0O O acetam de
URSE: (7- Benzenesul fonyl - 304" 9 S o' ., ~NHZ
chroman-Rligl ) -nmethylamine 0 0 0

(R -[(7-Benzenesul fonyl - 448 CH3 10 N

, chroman- 2-yl met'h1980° 0 0

met hoxycar bonyl n@tdajkly,am no] - 3 0 O cH acetic acid
nmet hyl ester OH (R)- ZILIE: Benzenesul fonyl - 392 v ~~0H
oH chr oman- 2-yl t

hetero-C,_salkyl;
halo-C;.salkyl; or
-(CH,)-Y-R™; and
p.q,1, Y, RS, R® and R" are as defined herein.
In certain embodiments of formula IX or formula X, R’ is hydrogen or C,.
salkyl.

Where any of R, R%, R?, R*, R”, R®, R®, R”, R%, R%, R, R"R¢ or R" are alkyl
or contain an alkyl moiety, such alkyl is preferably lower alkyl, i.e. C;-Cealkyl, and more
preferably C;-Cjalkyl.

In any of the embodiments of formula IV and formula IV, when R’ or R
is Cy.ealkyl, it is preferably methyl.

Representative compounds in accordance with the methods of the

invention are shown in Table 1.

TABLE 1

# Structure Name (Autonom) MP
o 7-Benzenesulfonyl-2- 157.8-
1 @\ mﬁ}'s methylaminomethyl-chroman-4- | 189.6

NH

o"s\\o © one (TFA

Salt)
OH 7-Benzenesulfonyl-2- 165.4-
2 ©\ /@\)j\/?"'a methylaminomethyl-chroman-4- | 167.3

NH
A © ol (TFA
0 0
Salt)




11 as o' N O ' "O hydroxy-ethyl)-am no] -ethanol \
2-[(7-Benzenesul fonyl -chroman- 348 H 12 v S O

WO 200705135 ' ~~OH 2-yl net hyl ) -am no] -ethanol BCODERD06/067732
2007/ 051735 PCT/ EP2006/ 067732 3¢39 GHB 0

(R -2-[(7-Benzenesul fonyl- 3751 13 | N-NHz

7- Bé uI f{Onyl - 37
> Ry )W 1ol i di ndlmsthyDodethi-aBingl PH 198.2
R) -| 1- (7%¥Benzenesul fonyl - 374 15 N (TFA
chr gman- 2-yl met hyl ) -pyrrolidin- s o 00 (S)-3-ol
D-~3\~I CH (R)-N-(7-Benzenesul fonyl- 396 1 3 16 o Salt)

'o! O N

: R B TR RS2 T 106 2

S—gHI—ehr o2 oyt rethy)—N-RREhyl — 060D
et hanasul f onaiticda 0- —S\ ~Mb CJ—T_ zenesulfonyl-4&methyl-2- 163.9-
R)-N@Be nesul ffonyl - 360 mathglatiinomethW-gtEhiRan-4- | 165.3

Chr gmar 25 by N et hyl - ) 0 0 acetanide
R) - I\L(?DB@nzenesuI fonyl - 382 “H &8 0- ~IS> ~l o As OH3
R) - INg I byl - 346 | FLGTDCIBIINE 1 Ny CHB
chr o NHcet anmi del méthglainomethyl-chroman-8-
R) - o’ Hn’essu' fonyl- 452 carboxylic acid methylamide
@\ m oH, (R)-(7-Benzenesulfonyl- 271.8-
6 ~g7 o NH chroman-2-ylmethyl)-methyl- 273.0
oo amine (HC1
Salt)
@\ mﬁms (5)-(7-Benzenesulfonyl- 270.0-
7 s o NH chroman-2-ylmethyl)-methyl- 2704
J"o amine (HC1
Salt)
o (R)-2-[(7-Benzenesulfonyl- 361
8 Qsm' ,,,, - HJ]\NHZ chroman-2-ylmethyl)-amino]-
J acetamide
(R)-C-(7-Benzenesulfonyl- 304
9 ngm' """" ~NH, chroman-2-yl)-methylamine
0 0
Hol\ on (R)-[(7-Benzenesulfonyl- 448
10 @\ /@j [° : chroman-2-ylmethyl)-
O’/S\b © "/o;\ _CH, methoxycarbonylmethyl-amino]-
° acetic acid methyl ester
@\ m (\OH (R)-2-[(7-Benzenesulfonyl- 392
11 s 07 NS op chroman-2-ylmethyl)-(2-
d"o hydroxy-ethyl)-amino]-ethanol
2-[(7-Benzenesulfonyl-chroman- | 348
12 qum' ,,,, /H\/\OH 2-ylmethyl)-amino]-ethanol
0




H chroman- 2-yl methyl )-2- 20 Is’
benzyl oxy- acet am' de
wa2876235s o ...

CH (R -1-
"--IN yN cH3 chroman- 2-yl net hpt)/ER2086/067732

00 00O

(7-Benzenesul fonyl - 375

O'" O O dinethyl-urea (R -(7- Bg@zenesulfonyl 347 H
22 s O ~,,INyNH2 chroman 2- yI rrethyl) urea O O O CH
R=(7=BenrzenesuFonyl—390 A
chro -y hy ) thyl Owg@ar%egrzﬁaﬂces\[ggoﬁl rreth I375
03 er _O%, 0 QéLFA”EPZOO&/r@lﬁmT 32ylmethy1)SHBth yl-
R) -|1- (7 enzenesulfonyl 361 QL Ny NH,
chr gman- 2- yl net hyl ) - 1- net hyl O%ﬁf}f&?eet%mlde
R) -IN- (7- Benzenesul f onyt 362 (RH‘r]267 Ben)zenesulfomym I r-OH 374
chy o -y)--OOO dr oxy-
tl% N7 1.,)‘/ |- 374 %bz’g Yrro dig-\
CH chr omafin2- yl net hyl ) ,~ 30 ((R)(B oBobutyram de
R) -IEt hanesul fnnl c_aci d (7- 39 H27 s o ''" |INs”ACH
penziengsul f hromap22- 0 O(Rd b("@,B?fgpﬂgﬂu;fO%yh de 374
K - ‘7\ ne U| 50 y| 36/lchroman-2-ylmethyl)-pyrrolidin-
(5)-3-0l
@\ m CH (R)-N-(7-Benzenesulfonyl- 396
| 3
16 s o Nag-CHs chroman-2-ylmethyl)-N-methyl-
© 0 methanesulfonamide
@\ m CH (R)-N-(7-Benzenesulfonyl- 360
| 3
17 s 07 N\H/CHs chroman-2-ylmethyl)-N-methyl-
© 0 © acetamide
@\ m (R)-N-(7-Benzenesulfonyl- 382
H
18 s o Nag-CHs chroman-2-ylme\thyl)-
© 0 methanesulfonamide
@\ m (R)-N-(7-Benzenesulfonyl- 346
H
19 s 07 N\n/CHs chroman-2-ylmethyl)-acetamide
e o
©\ m (R)-N-(7-Benzenesulfonyl- 452
H
20 S o~ N o chroman-2-ylmethyl)-2-
benzyloxy-acetamide
@\ m CH (R)-1-(7-Benzenesulfonyl- 375
'°H
21 s 0~ /N\H/N\CH chroman-2-ylmethyl)-1,3-
00 © dimethyl-urea
@\ m (R)-(7-Benzenesulfonyl- 347
H
22 s 07 N\n/NHz chroman-2-ylmethyl)-urea
e o
@\ m oH, (R)-(7-Benzenesulfonyl- 390
23 s 07 /N\H/O\CH chroman-2-ylmethyl)-methyl-
00 © carbamic acid methyl ester




HH28 s e O...,

I NyN, CH

chr oman- 2-yl met hyl ) - 3- net hyl -

3000wurea o

w@ Ro7bsEss c acid 1-[(7- 418 29\ Ho CH3 PCT/EP2006/067732
benzenesul f onyl -chroman-2 ~s o,y1- CH3
yI rret hyI) car barmyl] et hyI ester o' oo" O—I
R=N—(Z= DGi"l"Gi"l"SUl fofyt—=—129: NEH
Fhr o hy ) Pt 131. 5 (3001 gge&eneswonl 361
h4ir|o S o > (R) - lchr¢maBendmrdsi)l f-orephyl-
B62 | H Sb”b~ ~NO—I cbronman 2 ylpethyl) -amino] 0 o
r opan- 2- ol CH 3 (R - 2 [(7- Benzenesulfonyl 362 1:: 0
32 s O N H chr oman- 2-y(IRqu7413enzm1tehyfonyD 0 362
aRi No th O,(F{] -[ (7- Benzenes Ifon 75 33
P NERAC S OR Gaag1 met fo g BB o
et hyl - alefani de I—BC— RH (R) - Z&yd[roy(y?acerméenesul fonyl
46 34 o-0of chroman-2 \I| et I']nll Y. CH 3 ¢
et h bmwl Wi@&(”ﬂﬁef‘é@éﬁ {E vo |77
212)@7 Sy @7732 chrdihaf R} ylinéthyB-~ Fl uor o-
P59.10- 3%'F s O NCH bénzenesul f gnyl ) - chr oman-2- 261.0
B 0 |0 yl methyl]-nethyl-anine qbu\{w)am“?e
R) - (@\pr/@u\ejul foni c acl d @gZthanesulfonic acid (7- | 396
27 | XN benzenesulfonyl-chroman-2-
ylmethyl)-amide
@\ m (R)-1-(7-Benzenesulfonyl- 361
H H
28 s 0~ /N\n/ “CH chroman-2-ylmethyl)-3-methyl-
00 © urea
j\ (R)-Acetic acid 1-[(7- | 418
29 @\ m “\[HO\ ©%. | benzenesulfonyl-chroman-2-
"S\b o I CHs ylmethyl)-carbamoyl]-ethyl ester
oH (R)-N-(7-Benzenesulfonyl- 129.5-
30 Q\Sm ----- _ Hj(LCHa chroman-2-ylmethyl)-2- 1315
© o hydroxy-propionamide
(R)-1-[(7-Benzenesulfonyl- 362
L) 1
31 S o~ /N\)\OH chroman-2-ylmethyl)-amino]-
© propan-2-ol
©\ m oH, (R)-2-[(7-Benzenesulfonyl- 362
32 - o NN SoH chroman-2-ylmethyl)-methyl-
/N
oo amino]-ethanol
o (R)-2-[(7-Benzenesulfonyl- 375
33 ©\//s\\ o /H HzCHa chroman-2-ylmethyl)-amino]-N-
© methyl-acetamide
HC nH (R)-2-[(7-Benzenesulfonyl- 446
34 ©\ m o% chroman-2-ylmethyl)-
o/’s\\o o7 N\)J\ o methylcarbamoylmethyl-amino]-
N-methyl-acetamide




36 N (7-benzenesul fonyl -chroman-2- 0S0 o 0So
yl met hyl ) - nmet hyl -am de (R)-Cycl opropanesul fonic acid
wao®d7/03i73N (7 benzenesul fonyl chroman 2 0So 0 BSDEP2006/067732
ylmethyl)-amde CH (R-[(7 Bep enesulfonyl 343 3 38
s 0.,, I\FCN chrorran 2 vyl methyll)Z

nmet hyl , \\ oo

-
T

D 1kll(l)lj UIII € abi d

crorran2 /!

1 T

- 259.0-

benzenesul
k) -Napi de (szaezulﬁonﬁ)rmrumam2 450 261.0

4 ~0O
40 s Y s"cF et hanesul fjo v, ~~ 3
D O O O benzenesul f onyl - phronH‘nn]!P%t-h%ﬁl {hlésnmaem de

CH3 r i (@R ){(yclopt@panasifohic s apid | 422
y]36r?;3 ¢ I@/ S@enzenes&%g)ﬁﬁrolqla&lz}

s~~~~' | NNH benzenes Ponyl ) ﬁmbmyhmnathgflzﬁ)mﬁie

\ ’)r\n\/lrmfh\/l'l ﬂmnr\l ac

oy
8 (R -s folql ci G BT Brses o ; safstgi 408

, (7-benzénestilfonyl-chroman-2-
//\\ //\\

ylmethyl)-amide

CH (R)-[(7-Benzenesulfonyl- 343
| 3
38 @\ Sm- ,,,,, _N__CN chroman-2-ylmethyl)-methyl-

amino]-acetonitrile

@\ (R)-Propane-1-sulfonic acid (7- | 410
H
39 S o mNag~CHs | benzenesulfonyl-chroman-2-

ylmethyl)-amide

(R)-2,2,2-Trifluoro- 450
H
40 O\Sm' ----- ANse~ce ethanesulfonic acid (7-

© ©0 benzenesulfonyl-chroman-2-

ylmethyl)-amide

o (R)-Propane-2-sulfonic acid (7- | 410
H 3
41 Q\Sm' .... ANy | benzenesulfonyl-chroman-2-

ylmethyl)-amide

o (R)-2-{[7-(3-Fluoro- 218.0-
42 F/Q\sm""'/m\)\w benzenesulfonyl)-chroman-2- 220.3

ylmethyl]-amino }-acetamide (HC1
salt)
CH, (R)-Propane-1-sulfonic acid (7- | 424
43 @ﬁm """" /'1‘\//8\\/\/(3“3 benzenesulfonyl-chroman-2-
0 0 00

ylmethyl)-methyl-amide

/@\m (R)-2-{[7-(3-Fluoro- 226.1-
H
4 | ¢ s o N~ oy | benzenesulfonyl)-chroman-2- 228.3

ylmethyl]-amino }-ethanol

CH (R)-Ethanesulfonic  acid  (7- | 410
|3
45 Q\Sm' .... Ao~y | benzenesulfonyl-chroman-2-
o 0o

ylmethyl)-methyl-amide




00
226.

hyl -am d

t
J OO ..)

0 o ylnethyl)-ne
1- H44 F\ | S

wa@bkooasat32 228.3 o' "o ylmeth

e (R-2-{[7-(3-Fluoro-
CH benzenesul f onyl)

yl'] -am no }- et heemEP100&b67732

3(R) Et hanesul fonic acid (7- 410 45 S\ o ."' _-IN
s~cH benzenesulfonyl chroman-2"0 0 0 O
Hret ||y| —trethyl—amde—Wo-20677 Srocys - -
PCT/ EP 06 12 (R -V g@l%“oorr?)- 257.1- dg> !
F46 |o 1. 0%y ) ct‘bemnms@f(}dﬂ)-@ﬁamgn&eyl]»o 258.9
met hyI am ngf\Qﬂ (R - 1-(7-Benze |- 388 47 s N
D chroman- 2- yI net hyl ) - pi peri dilﬁg@?ia&qﬁy4- ol
R) - n‘@ agesyl fo -OA36| (RH1487-BenzefesuNosylCF3 388
oJni e yl hyl]) - - 00,0 0 5
L4 4 o3gretRanes T 0 a i de chfoman-2-ylmethyl)-piperidin
R) -IN- (7-Béhzenesul fonyl - 444 4811 s | O N-s I [
ehroman-2 \I| et hvd \ 0000 bon?onoclll fo
R)-N@B Cry- 1991 H SR T T 436
D&hz LONRITF2-  1AdhrOmak)-20ylfhethyl)-C,C,C-
vyl met hyl ] ¢%et hanesul fgnam de t hanesul f o
heid [7-(3- 414 51 Fs o IN gl haen istamide ©
enz S , 0 0 0 O <hr onm)-R-(yIBeRLdngk]lfongm de | 444
- | f @ini c@ d F.s.0
[‘@-( 0>be ene/glﬁ’yl ) cheogapy Zpmetty)
chr ojman- 213$DI nmet hyl ] - de c HbpRneklilegmanade- sul f oni ¢
acid [7- 428 H
(R)-N-[7-(3-Fluoro- 139.1-
50 F/@\S o e Nag~CH, benzenesulfonyl)-chroman-2- 140.0
17\ 77\
o’o ylmethyl]-methanesulfonamide
cH (R)-Ethanesulfonic acid [7-(3- | 414
51 F/@\Sm' ----- - H\s) fluoro-benzenesulfonyl)-
17\ 77\
"o ©0 chroman-2-ylmethyl]-amide
(R)-Cyclopropanesulfonic  acid | 426
52 F/@\Sm' ,,,,, /H\S/A [7-(3-fluoro-benzenesulfonyl)-
7\ 77\
o © chroman-2-ylmethyl]-amide
/@\ CH (R)-Propane-2-sulfonic acid [7- | 428
H 3
53 | ¢ sm""/'\ljs\ oH (3-fluoro-benzenesulfonyl)-
©0 ©0 chroman-2-ylmethyl]-amide
/@\ m (R)-[7-(3-Fluoro- 365
H
54 ", N NH; | b Ifonyl)-ch -2-
. 'S o \ﬂ/ enzenesulfonyl)-chroman
0 © ylmethyl]-urea
CH (R)-1-[7-(3-Fluoro- 379
55 FQR\/@;""',/HT“I‘H benzenesulfonyl)-chroman-2-
o © ylmethyl]-3-methyl-urea
/@\ m Lo (R)-2-{[7-(3-Fluoro- 393
56 | F S o7 N\J\H/CHS benzenesulfonyl)-chroman-2-
©0 ylmethyl]-amino }-N-methyl-
acetamide




53 F I
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0'~0 0 0 3 chroman-2-yl nethyl] -am de
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CI—BCI—B(RB“@[? 3-Flu 3316:91'—:\—"[ 1_I/reaO/NNI—
benzlenesul fonyl ) - chroman: 2 0 |00 PP Het RFYY
-1, 3-y| P cFrH%H (33)(1RD7~6 Fawesul foni c 393
acl d [ 4 60| F \V 7 | N.sJ flu,.oro
bg% ZleFest pﬁ@ij 60 O C ronl?ﬁ?z‘?leﬁllll%yﬁy‘f}ﬂmmﬁ%'tzﬁyl -
am de  CH3000(R) - 2-{[ 7- (8- Fl uoyloreth3831,8-HithetB yl-yrebiNHz
benz -2- thyl ] -
L et fhyl ' no acet agtl. de, / Ck@i(%gr[e?glfo\%ﬁ‘?l tdd ol 7884 427
H0 | . S o N\s) fluoro-benzenesulfonyl)-
17\ 77\
' © chroman-2-ylmethyl]-methyl-
amide
/@\ m ch. O (R)-2-{[7-(3-Fluoro- 393
| 3
61 | ¢ 57 o "-'.,/N\)]\NH2 benzenesulfonyl)-chroman-2-
©0 ylmethyl]-methyl-amino }-
acetamide
/@\ m rCH3 (R)-[7-(3-Fluoro- 394
H
62 | ¢ S o "'-,,/N\H/O benzenesulfonyl)-chroman-2-
©0 © ylmethyl]-carbamic acid ethyl
ester
/@\ m (R)-[7-(3-Fluoro- 426
H
63 | 57 o "-'.,/NY© benzenesulfonyl)-chroman-2-
©0 CHy ylmethyl]-(1-(R)-phenyl-ethyl)-
amine
/@\ m (R)-1-[7-(3-Fluoro- 393
H H
64 | ¢ 57 o "-'.,/'\‘\[]/'\‘\0,43 benzenesulfonyl)-chroman-2-
©0 © ylmethyl]-3-methyl-urea
@\ m (R)-(7-Benzenesulfonyl-
H
65 oS¢ o "-'.,/NY© chroman-2-ylmethyl)-(1-phenyl- | 408
©0 CH, ethyl)-amine
H
66 ©\S /©\/Oj N ~on (R)-1-[(7-Benzene sulfonyl- 362
I chroman-2-ylmethyl)-amino]-(S)-
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62 F\ I s | i o o benzenesulfonyl)-chroman-2 0 ' o0 0
yl methyl]-carbam c acid ethyl ester \ |

w@ R)o7p7783- Fl uoro- 426 H 63 F s o N benzenesubPdDRP10)6/067732

chroman 2 0 0 CH3 Y] nethYll-(], (R)-phenYl-eth 1 Y )
am ne (R) 1[7(3 Fluoro- 393 64FsoN~NCH

ernzenest alhr o e
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- 3-net hyl -urea \ (R) - (7- Benﬁﬂe%aélsu?]f onyl- H65 (~s |0

~N ’. VYag: hyI) (l phenyl 408 0 0 CH3
ey 362 | @F-2\[(PBénbheMittc - (R) 1 362
[%)g n% S f@nyl/ch/ﬁ@H-Z Yl met ) - am erliocl 0 [0
S) V\D 20979 051735 PCT/&P2006/‘6‘60}”‘?%’2 yirdegpyD)-amin R
propan 2 oI 67 Sj~ o H - Qﬂoﬁdﬁ}l@l[(?

yH—362 chrotrar=2 IIIICLIIIJ.) an "‘lO] (R) S

D CH3 pa @
-2 ; Z2RES
¥l et hY1) gagi no] ( S~ 0 e Ly@lethydQauthol N OH
R |2 [(7 Benzenesul fonyl® 37 HO )

bhr oran- 2-yI net hyl ) -ami no] 01?49 b4 pr opane-

1, 3-
69 @ /©\/j 0 j/\OH (R)-2-[(7-Benzenesulfonyl- 378

chroman-2-ylmethyl)-amino]-

H
62 R)R1l{ % BergencsHfogHan- 2 362
8
0

propane-1,3-diol

OH
. HJ: (R)-3-[(7-Benzenesulfonyl- 378
OO L y
O O

chroman-2-ylmethyl)-amino]-(R)-

propane-1,2-diol

71 ©\ m _OH (R)-(7-Benzenesulfonyl-chroman-2- | 305
S o
AN
O O

yl)-methanol
o (R)-7-Benzenesulfonyl-2-
] 3
72 ©\ m methoxymethyl-chroman 319
S o O
o O

TABLE 1

Synthesis
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, 1991, Volumes 1-40. The following synthetic reaction schemes are merely

illustrative of some methods by which the compounds of the present invention can be
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OH70 S ON-OH (R 3 [(7 Benzenesul fonyl 378 OO
chroman-2-ylnethyl) -amno] -(R)- propane- 1,2-diol 71
W@2007404176% | OH (R) - ( 7- Benzenesul f onyl - chr oman- 2PCBOB2006/067732

co yl)-nethanol CH 3 (R)-7-Bengenesul fonyl -2 72
met hoxynet hyl -chroman 319 " OO O TABLE 1 Synthesis

ggg&g#@&ga?ﬁ:\%t' ﬂgs Cfgggﬁgeg{qnis Wgﬁ%én&?hh%ﬁp rerggti&?&?lmtﬂ& &n be made

pi cte strative
syhwhieltd sp ggastedttd one saligshie she o Waviag thiatesicoithedisgesugocontained
%ﬂﬁmg%gﬁ&&ﬂgLnaterials and reagents used in preparing
these ‘conpounds generally are either avail able from
conmer ci al Thegpitingmsatersale im dahe M tdrm eshatGhedrthe spin ti@sic reaction

L SRR B P OB 5 RS R

butcivt ismifedas dritrameh, Histdetiors cReafentien, fcbrontritganapley, and the like.

RCRERLT ! bchabrcBd pife Bitfed ik g in QR R i
SoisemteandRpbitigd Hetas, 1989, Vol unes 1-5 and
Suppl enent ; [ ti - W\ ;
Rew Yor k. co MEAE R SR b OPGkydls Rltbedfiiy preferaly
nezotdwnedeitemes irreatmesgioye ati dthosphreaicipvasswot ason®ction
met hods by which the coppounds of e.present
FWFﬁtP%%‘&Wfé@W%O% dﬁiézéﬂsmpé%& EPZDOS/O8 78R fromgbout 0
I ® I 0 .
SR AR A 8 T OD A bR RAR bt UERRm (o ambient
eabRde boawir 26kl 1 ed in the art having referred to
the disclosure contained in this Application. The
starting neeesrpldy. shehonronads pecerdieglioahednwsntiemeay be synthesized
gYNEMeLss ComBAGhL A BISEIERRs:Can be isol ated and
purified if desired using conventional techniques,
InefuigtisteRy @ cemporad of forinuéd(Xlb, filtration,
distillation, crystallization, chromatography, and the
like. Such materials can be chafjacterized using

conventional neans, including piysical constants and
qi!!a
]

spectral data. Unl ess s@¢ 0 t o Ghhe contrary, the
reacti ons descri bed hgfei eferably 10 are
conduct ed under an inert YOSph@He at at nospheric
pressure at a reaction (Repperature rapge of from
about -78 C to about 150 C, nore preferably from about
B redctadovitb@ oem pn d3>f faroluladXil) pr ef er abl y and
conveniently at about room (or anbient) tenperature,
e.g., about 20 C. O 1

y _N—R
(0
R’ R*
XII
to give a compound of formula (Ia)
O
;
/S Fl{ 2
Ar _N—R
(R? R ¢
P 3 L4

which is optionally oxidized to give a compound of formula (Ib)



General ly, the conpounds according to the invention
may be synthesized 15 in a process conprising the
wo edoosi7ay steps: in a first step, a conmpound BPET/EP2006/067732
formua (XI) O iS\ CH3 A /,AR5) OHP Xl is
reacted wth a conmpound of fornmula (XIl) O RI" |
INR2 H(fi)n RR xIl 20 tocgive a conpound of
formula (la) O R S Are NR2 R5)P ~) R R la which
is optionally oxidized tq giye a conpound of formula
(I'b) WO 2007/ 0517§%) ' 967732 R-46- O~ R Ar
S(Om/ NR2 ~ R4 | b [ i's

optionally re ucedto5 O (Jd/ f fornula (1c)
or (Id) OH Nz~ R (RPS(O)Z S(O'& (R~ Os'\)a or
Ar (RB) pO() ~-NR pRRRIR4RR* lb

which is optionally reduced to give a compound of formula (Ic) or (Id)

OH

R' L
S(0) | i

5) or O

¥ X ! X

lc Id

or wherein compound Ib is subjected to Grignard reaction to give a compound of
5 formula (Ie)
RA OH
R
,S0)n o,
Ar o _N—R
5)
G X
R R le
wherein Ar, R'to RS, R?, m, n and p are as defined above.
In the following, the synthesis is described in more detail:
10 Scheme A below illustrates one synthetic procedure usable to prepare

compounds of the invention, wherein n, p, Ar, Rl, RZ, RS, R* and R’ are as defined herein.
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lc Id or wherein conpound Ib is subjected to Gignard
reaction to give a conpound of 5 fornula (le) Ra CH R

wo28(a51ml 2 Ar ONR (R5~ (fi)n R R le whePei/RPANG/067732

Rl to R5, Ra, m n and p are ag, defined above. In the
follow ng, the synthesis is described in nore detail:
10 Schenme A below illustrates one synthetig procedure
usabl e t®),p e conpogiggds of the ®hyention, wher ejdy o
3\58%, A, R2CHR3, RA—amd™R5 are a | ned, herern—>
007/ 0 R PCT/ EP200%8%867732 Ard7 (RS)p O SFepR
1 88) p SteP 2 OArbSH + CH3 K2CO 3 Arm
OHb SOHN2 CHnR RRRAd (R) (R5¥ Pp\
Step 3R 11 1 oxidize Il N Ar, / N\ ArmS O R2 S\
e RBRA OOTf \Orinard /reduce reduce (d? S)
m

oo AN 2 ArmER) N 2 N\
R4 0,0 OR'O i
oxidize ’L
Ar\S \RZ
O’/ i\ f R? R
Step 5 Step 6
ep .
reduce Grignard
(RS) RY OH
R1
[
nN\ 2
R4

SCHEME A
In Step 1 of Scheme A, arylthiol compound a is reacted with acetyl

fluorophenol b in the presence mild base such as potassium carbonate, to provide an
arylsulfanyl phenol compound ¢c. Compound ¢ is then treated with amino aldehyde d in
step 2 to afford arylsulfanyl chromanone e. In step 3 the sulfanyl group of compound ¢ is
oxidized to yield arylsulfonyl chromanone f. Compound f can undergo reduction in step
4 to convert the carbonyl group of compound f to a methylene group and thus provide an
arylsulfonyl chroman compound g. The reduction of step 4 may be carried out, for
example, by hydrogenation in the presence of Pd(OH); catalyst under acidic conditions.
Alternatively, following step 5 under different reducing conditions such as hydrogenation
in the presence of Pd/C, a hydroxychroman compound h may be obtained. In yet
another alternative, a Grignard reaction may be carried out in step 6 with alkyl Grignard
reagent R"MgX (R" is alkyl and Xis halo), to afford compound i. Compounds g, h, and i
are compounds of formula I in accordance with the invention.

Many variations are possible in the procedure of Scheme A. For example,
one of R' and R* may be a protecting group that is removed following step 4, 5 or 6.
Further reaction of the group -NR'R* may be carried out after step 4, 5 or 6. The
oxidation of step 3 may be omitted to provide compounds where m is 0, or oxidation

conditions may be varied to provide compounds where m is 1.
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In Step 1 of Schene A, arylthiol conpound a is reacted
with acetyl 5 fluorophenol b in the presence ml|d base

WG ah/0s53Pot assi um carbonate, to provide an  PCT/EP2006/067732

aryl sul fanyl phenol conpound c,, Conpound c is then

treated with amno al dehyde d in step 2 to afford

aryl sul fan r g

group of c%érlrlgg%n%g%&?g ﬁls%)%tlegl IQI%OZ%&?S&& %ﬁ?ﬁﬁ’g?@‘ﬁ%aﬁ%}/|be used

whrrepaniaereof conGmvpdeintithe itantiomddregon segifet stayepdhamsstypnay be
: fpC ) :

Hrsh Refi SRR ingh BOGEE X BIBHE (O RERTBRURS g i herein,

chroman_conpgund g. The_sreduetion of step &)y be §

carri et au or_seranpl 6." ydr gffeAati on i o SRS
pr¥gence Pd4( Osygo. cat al underrcrEeiVeli IN éOﬂSCHS PO, H,
Al tier nat Mvelw, f 81 ow ng eEE3r5 under difgegenty '

reduci ng conditions sutH as "hydrogenation 1in the

presence of Pd/C, a hydroxychroman conpound h may be

obt ai ned. Iy yet another alterpative, a Gigpard OH

r efictjon ey besgarrieldgut inlstep 6 with al
Griremm RaNpX(Ra i's mjéﬁ\ﬂanqr\m al 0) , Som.
tosafeorg coffpound i " gonpounds g, ™MICHHIY i Sare B
conpourds of formula ® &n d&cordance with the® *

i nvention. Many variations are possible in the

procedure of Scheme A For exanple, one of RL and R2

may bseep%l protrdcting group that is renoved ol 1l owin

st epAP°5 or mm/(her seact i on Okt he gtoup —NRER:
rrayb@Fs@ErriAeg fter sk@mnd, 5 o. hel 20 Z[Ff(t_Bf,))zjﬂ_
oxi dation of‘step 3 maybe orrittéL\dj oprevi de conpapinds

where mis 0, or oxidation condiOt”ponsﬁmaybe varied to
provi de conmpounds where mis 1. WO 2007/ 051735

PCT(%S P2006/ 067732 -48 %heme B below illustrates

anot fx nt heti csppocelflng that may he used Rin 1
P epd qf,, comppunds @ iﬂi‘i?eﬂgoe—pelg», whe i
SpPEX ef eochem st'hy mes~ e Pr oviNeled ifrg brialN~g2

P p-) S
product ! The variabl esop? Ary R1, R2 akd R50abe as

géfé'g@herei n. (R 0(R5 0 (RS)P Step 1 Step 2 O

Ar-SO2Na + | \ HDwVSO, | H Ph3PCHCO2Me Ar\ CH3
P102, H2 I ¥eBi ohSemABSsdditmBiryllsaats j Bid {iRSpbéhAldehyde k are

M o Bl S b b S

Brethydtriphenylbh¢dphpih i aCkaltte pfférd dinfingfe dorpdurRtin Chcstep 3
%‘owggt%%é}%e@rei §V€§L }{;S‘%I%irgegrlst ayrgﬁgﬂ%ﬁp@{nu%ﬂdiomde to give the

corresponding aryl priopionate compound o. Propionate o undergoes reduction in step
4 by treatment with diisobutyl aluminum hydride or like hydride reducing agent to afford
aldehyde compound p. In step 5 aldehyde p is reacted with trimethylsilylmethyl
magnesium chloride to afford trimethylsilyl compound g. In step 6 compound g is
treated with boron trifluoride etherate to give butenyl compound r.

In step 7 compound r undergoes an enantioselective oxidation reaction in
the presence of potassium osmate to yield diol compound s When the reaction of step 7
is carried out in the presence of hydroquinidine(anthraquinone-1,4-dyl) ether, one
specific stereoisomer of the chiral center indicated by the asterix is obtained. Carrying
out the oxidation of step 7 in the presence of hydroquinine(anthraquinone-1,4-dyl) ether

yields the other stereoisomer, as shown in the Examples below.
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0~0 (RS)P Step 9 (R5)P\ i os Step 10 (R5S)P \ R
TosCl Ar 'S\ OOHAr,S, / OO HNRR2 Ar.S I / 0O NR2

wW@2®705030 u O O W5 SCHEME B In step 1 of ScheRemeER006/067732

sodium aryl sul finate | and fl ugfobenzal dehyde k are
reacted to form aryl sul fonyl beénzal dehyde m Conpound

mis treat st%;ﬂS sty ?rf)% %o%(iré e «% %treat d101 s with ]’t)alladlum

tri phenyl phosphdany I ne ace C|nna
dioopaamtthe. présanst a2 B(t- Bu) AR dddtieaphthg, tbra&atdadlmmlah compound t.

?ﬁgorr%% i Itrrf]:attelci] i rtgéﬁ nhclgflge td’ flo%llcﬂ}J rHladr{ %ﬁ\%lgt% n'dg s%p\ée In step 10,

respon
t%rs;zimeonat@cmdwndmrgmew to affon(dtahmsmam Wstzvhmhéls :bgt)mpound of formula I
tr at diis butyl al um num hydri de or |ike

H’Slacff?r Sn? W&pﬁdméeél Mt to afford al dehyde conmpound p.
In step 5 Maghydaionsios thepobathrewt frheme B are poss1ble In one such
trinmeth e eS|umchIor|det
1R R e TE e HEP R D b 3 Figh S By
tcrre@pel@khng twHddosapoind, Whihr haetheh be Fatueed progidé&ompound w
n un 15 In step 7 conpound r undergoes
ergﬁéﬁtar“g;%oaé%ﬁ?’%ge&l dation reaction in the
pr esence ofWHead RS&idRI 06 H’?dlegérf) the z&hﬁo&hlﬂitloﬁi@ﬁm@lﬂﬂd @mpounds
V%ﬂgnthe react:lj)on af ste% IS carrl%(g the
1BE UNERUYE MAY BF SHRIFSH T éo(“aiﬁ‘fal‘ffl%%ﬁor? h moi}o kﬁlf}’in)‘no
&iah@ramlﬁ@,elgnamﬁp ighhrtidByE Iirﬁmla&gﬁ‘@'[ uﬁfdatzdﬂlﬁly@dhhlha] sutfenimide,
i cat t asterix is _obtai i out
RO G g B paBagns oLk (W Pad s s i khehe C.
h Fg)r oqui ni ne(ant hraqui n ane- 4- dyl) ether 2Q yi el ds

QJ

stg £0i soner, f in theNExaanPé m/
beg 7/ J5EFBE PCT/ EP2QOOKLOYE7827 0249 4l N
88 ring _ckosurewisuefd ot eg by’ 1 eat ment ofoaroo AW

with pdlladium diface
2[ P(t- Bu)2] O1 1- b
IrQ

in the

re?e% bb R R
I, tjo afferd chro corrpound

tos% | orivelect oRT.q OYR
: tep : to\s/%% NH
foiﬂd chrohal ,lSCh |sO

aOc:@rrptaundSGRF for 5 ir%cét&rdanﬂg_ow h the d F e
i nvention. Many wvari at'ons ol the procedure of Schene
B are possible. In one such variation, tosyl chloride/

in $teg "replaced @i A sedi umazjde to f 67 N\YNH
confe [@ i ng _Agi do conp d, V\,hl|(h rray thep b N
redyged provide compdlpd W “whekel n Rl and ReSaré ©

hydfofeny 16 \Rhere Rloamal R2 afer‘hydrogen, the®anenor’ W
functionality of the conpounds of the invention maybe
upject to various reactions to afford nonoal kyl ami no,
eFa-rytam no, am di nyl, guanidinyl, imdazolinyl,

i m dazol i ni Sukeme.C atghs‘uqaaynoﬂeomarcadrbp@ﬁﬁm day bé pﬁ)tected subject

carbamat.e and other functionalities as sho
mst% ation under reducing conditions, and t&len deprotecte \(/Wo prov1cfe mgcﬁylammo

pht

h

compound x. Compound x may then be subject to another alkylation (not shown) to
provide the corresponding dimethylamino or other dialkylamino compound.
Compound g may also be reacted with 1H-pyrazol-1-carboxamidine
hydrochloride in the presence of amine catalyst under polar aprotic solvent conditions to
afford guanidine compound y. Alternatively, compound g may be reacted with
dimethylformamide dimethyl acetal to yield formamidine compound z. As yet another

alternative, compound g may be treated with 2-methylsulfanyl-4,5-dihydro-1H-
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w@2@7851788H, CH CH31 OO9 R3 Ra 0 ~ O

I / NH 1.
n On O]
R R BCHEPR2006/067732
TFA bb R R (Rs) O ~Rh RhSOP Cl(RS)P O-Rh \ O=S
N

P
CH3 CH3 | Ar, | / NHNOOAr,”NH SOn N NH S

Ry % PRy ap e Sav i (R i o

fom D dng ely Be reatted V&Nﬂl aOiryl 3mAdates( a@tnmlkslid acBbethiyll eSer)@o biovide
g:eglmldmé CQmIPQP @o P/et 9&?? aﬁg’rn%tlves co%lcpounn%Em%% ‘tl)e treated with a

(R5)P\ CH (R) P NH (R5)P HZNCH3 3 \ Il Ar
(B0020 Armes O NHz H3COEt Ar, N S O ~

oI

S
R

X

frofs
prlfoingbcﬂldamdastu hffect sulitmamaieiwh@toum‘h ctirod etayrbedeatedgrith an acyl

nditj o and t eprotected to provide
%@?ﬂﬁ}?é?rﬁl}%gd ‘ﬂfﬂ%‘f Conpound X may then be
subj ect t OSIa?a’cﬁIchEEaﬂa Ed«r}ﬁradm@mg ampposide whihetiovedtion are described in
g{ i de.the corr g\pondi ng di met hyl am no or ot her
?‘Ip(lﬁ%s (5108(]%% und. Conpound .g nay al so be
react ed w UkililyH pyrazol - 1- car boxani di ne hydrochl ori de

in the presgnce of atalyst und ol rQti
S0l vent " condl FBARIED o B bra 0 Se R BB 11T
f&cé[ﬁbfsainicmamg the 6RO ithe SQHMC&@‘[OT&&CE(&H aMdtad such are expected to
gi rre%ﬂ for mam de ? rret.héjIN sﬁj forrra di ne

U A ! SRS s et e R Siohie

Hwbﬁ otbh ealﬁse@lsey\artxﬁbtg -depitekydis tmhafnacn&éprélssbnﬂpdwﬁmm- a;hlewg

007/ 051735 ({ EP2006/ 067%132 Im %{ zol et

Tord CPmP&JﬁV&I TR E ﬁ?f&ﬁrﬁdmé%am? PP SHidRfer
ainlhglﬁd‘bﬁidnv et cogﬁﬂ{j{@ ﬂwﬂﬁbrg) @E%p @ﬁoﬂd@@?k@&in@ﬂlsbrc&td’hﬁbh as anorexia,
ate etimdic a t ester

bl it St REBAHo0: SEH YRt ) i B Refer iy disorder

AXfDH@g %t?;1@ﬂe@t dlg@aéle(dx%m Rwvith drSadl fl@ﬁyﬂru@ﬁbﬁﬁddsdal hzﬁcocalne
gtgalgr ylplggtlr@?ﬁr}@rgeaéocﬁ%z %ég ﬁ%}lcgqn%%ﬁ&neaﬁo dlsora(}e?s as\é\gmated with
spinal trauma and/or head injury such as hydrocephalus. Such compounds are also
expected to be of use in the treatment of certain GI (gastrointestinal) disorders such
functional bowel disorder and irritable bowel syndrome.

Testing
The pharmacology of the compounds of this invention was determined by

art recognized procedures. The in vitro techniques for determining the affinities of test
compounds at the 5-HT6 receptor and the 5-HT2A receptor in radioligand binding and
functional assays are described below.

Administration and Pharmaceutical Composition

The 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 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
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Specific details for producing conpounds of the
invention are described in the Exanples section

whedoows178k i ity The conpounds of the inventi oPCTEP®06/067732

selective affinity for 5-HT 10.yeceptors, including
the 5-HT6 the 5-HT2A receptor,  or both, and as such
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personal know edge and the disclosure of this
Application, to ascertain a therapeutically effective
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preferably contain fromabout one (1) to about seventy
(70) percent of the active conpound. Suitable

W@ 2007081735 i ncl ude but are not limted to magneBCTIRP2006/067732
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The conpounds of the invention may be fornul ated for
topical admnistration to the epiderm s as ointnents,

wa@e@ansi7ed | oti ons, or as a transdernmal pat chPCT/EP2006/067732
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Alternatively the active ingredients may be provided

inaformof a dry powder, for exanple a powder m x
w@boovkgl17adnpound i n a suitabl e powder base SucCPCHEEP2006/067732
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et hanol tBuCOH tert-butanol §6gas chr omat ogr aphy
HVPA hexanet hyl phosphoram de 15 hpl c hi gh performance
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The synthetic procedure of Exanple 1 is outlined in

O  CH,
¢ 0O

HC _cH

CH, Y ° Step4 CH,

N -©C ¢ NH
A ea NP
oY i DCM oY

SCHEME D

Step 1

1-(2-Hydroxy-4-phenylsulfanyl-phenyl)-ethanone
To a solution of 4-fluoro-2-hydroxyacetophenone (3.083 g, 20 mmol) in NMP (50 mL)
were added thiophenol (2.054 ml, 20 mmol) and K;CO3(8.293 g, 60 mmol). The
reaction was heated at 110°C overnight. Upon cooling the mixture was poured into

water, acidified by addition of HCI (diluted) and extracted with Et;O. The combined

organic extracts were washed with water and brine, dried over Na,SO, filtered and
concentrated in vacuo to afford 1-(2-hydroxy-4-phenylsulfanyl-phenyl)-ethanone (4.980
g of oil) that was used for the next step without further purification.

Step 2
Methvyl-(4-ox0-7-phenvlsulfanvl-chroman-2-vlmethvl)-carbamic acid tert-butvl ester

To a solution of 1-(2-hydroxy-4-phenylsulfanyl-phenyl)-ethanone (244 mg, 1 mmol) and
methyl-(2-oxo-ethyl)-carbamic acid fert-butyl ester (259 mg, 1.5 mmol) (Tetrahedron 58,
2002, 1719-37) in toluene (25 mL) was added pyrrolidine (71 mg, 1 mmol). The reaction
was stirred at room temperature for 60 hours. The mixture was concentrated in vacuo
and the residue was purified via flash chromatography (hexane/Et,0O, 3/1) to give methyl-
(4-oxo-7-phenylsulfanyl-chroman-2-ylmethyl)-carbamic acid tert-butyl ester (134 mg,
34% yield) as clear oil.

Step 3
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SCHEMEE

Step 1
(7-Benzenesulfonyl-4-hvdroxy-chroman-2-yvlmethvyl)-methyl-carbamic acid tert-butyl

ester

To a solution of (7-benzenesulfonyl-4-oxo-chroman-2-ylmethyl)-methyl-carbamic acid
tert-butyl ester (216 mg, 0.5 mmol) in MeOH (40 mL) was added Pd/C (10%, 20 mg) and
the mixture was stirred under balloon pressure of H, overnight. The reaction was filtered

through a celite pad and the filtrate was concentrated in vacuo. The residue was purified
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SCHEME F

Step 1
(7-Benzenesulfonyl-chroman-2-vlmethvl)-methvl-carbamic acid tert-butyl ester

To a solution of (7-benzenesulfonyl-4-oxo-chroman-2-ylmethyl)-methyl-carbamic acid
tert-butyl ester (155 mg, 0.359 mmol) in MeOH (50 mL) were added Pd(OH), (10 mg)
and HCI (concentrated, 5 drops) the mixture was shaken into a Parr apparatus under H,
atmosphere (50 PSI) for 3 hours. The reaction was filtered through a celite pad and the
filtrate was neutralized with Na,COs. The mixture was filtered and the filtrate was
concentrated in vacuo. The residue purified via flash chromatography (DCM/MeOH,
99/1) to give (7-benzenesulfonyl-chroman-2-ylmethyl)-methyl-carbamic acid tert-butyl
ester (147 mg, 98% yield) as a clear glass.

Step 2
(7-Benzenesulfonyl-chroman-2-vimethvl)-methvl-amine
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SCHEME G

Step 1
(7-Benzenesulfonyl-4-hvdroxy-4-methyl-chroman-2-ylmethvl)-methvl-carbamic acid

tert-butyl ester
To a solution of (7-benzenesulfonyl-4-oxo-chroman-2-ylmethyl)-methyl-carbamic acid
tert-butyl ester (216 mg, 0.5 mmol) in THF (25 mL) at 0°C was added MeMgCl1 (3.0 M in

THF, 0.208 mL). The mixture was allowed to warm at room temperature and was stirred

for 6 hours. The reaction was quenched by addition of water and it was concentrated in
vacuo. The aqueous residue was extracted with DCM and the organic extracts were dried
over NaSQOy, filtered and concentrated in vacuo. The residue was purified via flash
chromatography (DCM/MeOH, 97/3) to give (7-benzenesulfonyl-4-hydroxy-4-methyl-
chroman-2-ylmethyl)-methyl-carbamic acid tert-butyl ester (214 mg, 96% yield) as
yellow crystalline solid.

Step 2
7-Benzenesulfonvl-4-methvl-2-methyvlaminomethvl-chroman-4-ol

To a solution of (7-benzenesulfonyl-4-hydroxy-4-methyl-chroman-2-ylmethyl)-methyl-
carbamic acid tert-butyl ester (212 mg, 0.474 mmol) in DCM (10 mL) was added TFA (1

mL). The reaction was stirred for 3 hours at room temperature, then concentrated in
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To a solution of (7-benzenesulfonyl-4-oxo-chroman-2-ylmethyl)-methyl-carbamic acid
tert-butyl ester (141 mg, 0.338 mmol) in THF (15 mL) cooled at -78°C was added t-BuLi
(1.7M in hexanes, 0.68 mL) dropwise. The reaction was allowed to warm to 0°C for 3
hours, then it was quenched with CO, (gas) and diluted with water. The volatiles were
removed in vacuo and the aqueous residue was washed with Et;O and then acidified to
give a white precipitate that was filtered and dried to afford 7-benzenesulfonyl-2-[(tert-
butoxycarbonyl-methyl-amino)-methyl]-chroman-8-carboxylic acid (55 mg, 35% yield)
as a white powder.

Step 2
(7-Benzenesulfonyl-8-methvlcarbamovl-chroman-2-ylmethvyl)-methyl-carbamic acid

tert-butyl ester
To a solution of 7-benzenesulfonyl-2-[(tert-butoxycarbonyl-methyl-amino)-methyl]-
chroman-8-carboxylic acid (52 mg, 0.113 mmol) in DCM (10 mL) was added SOCl, (25

(L, 0.339 mmol). The reaction was heated to reflux for 2 hours, then a solution of

MeNH; (40% in water, 0.5 mL) in acetonitrile (5 mL) was added and the mixture was

allowed to stir for 1 hour. The reaction was concentrated in vacuo and the residue was



10

15

yellow crystalline solid. Step 2 25
7- Benzenesul f onyl - 4- net hyl - 2- net hyl am nonet hyl - chr oman

WO 4600405173 a sol uti on of PCT/EP2006/067732

(7-benzenesul f onyl - 4- hydr oXy-4g gpt hyl - chr oman- 2-yl net h
yl)-nmethyl- carbamic acid tert-butyl ester (212 ny,

]Burz%ge%l B dho (ﬂ)?\é g‘bg%ﬁe(ﬁg dfsh -(EE %v(e §7 bgﬁ')enes-{llﬁgnyl 8-

eaction was stirr rs at rrpera ure
misthyledreeni-chtosthn-2r YNGR g0 7 @Byl %3 & aRpGT A&@Z@GBH%W@Z 52 mg,

e residue was purified via flash
9%1(%3?%&/)2&3:&%% %/-P(DCM MeOH TEA) to give 7-

ﬁ@nﬁenesul fonyl - 4- met hyl - 2- met hyl ami nonet hyl - chr oman- 4
ﬁ c fo f/ Xfl&h Am th&lrdh%IHQﬁ %ac%%o%tvﬁc E&Ji hl:et}MPamide

To I@nlpemeswﬂ{f bﬂ;zbn@ulfmﬁ%mmhrybaﬂlahwyl climogrmar2-8h aaetbplx

bR PR ATLEG2 MO8 UM e PR FPHLE Bradgqy P2 05

Bilept RT(}he@le&Uo@l—@th@bﬂ for|4 H anld ted itQvaSldBnceBtiaked iB vdgio. The

Lol Shefhiid & ByhienlMogyol 0y Dby RIS oo

bbn@néﬁﬁlﬁo@l—&l-{nemylaﬁ)inomml Ao ah A-cDHEdic AciNith @h Nkinide (15 mg,

%@ﬂ%@nes%{ﬁym g{/]ﬁ?{)er dut oxycar bonyl - met hyl - am no

)-nmet hyl | -chroman-8- carboxylic acid To a sol ution of

(7-benzenesul fonyl - 4 0X0- chy om EE%E—)ZyI met hyl ) - met hyl -
1

rbamc acid tert-butyl es ng, 0.338 mmmol) in
THE (15 m(liR)c@{Beezbnaxulfoﬁgﬁhmamaaeﬁalddlethvﬂ?»uhaiethvd—imﬁm in

P S Rerie briRaior S5QBAca s IR PSRRI ¥R R 1 20"

with CO2 (gas) and diluted with water. The volatiles
wer e




10

renmoved i n vacuo and the aqueous residue was washed
wth Et20 and then acidified to give a white

w@em@ciopi7sat e that was filtered and dried to afPoOr/EP2006/067732

7- benzenesul fonyl -2-[(tert- bug;%xycar bonyl - net hyl -
am no) -nethyl] -chroman- 8-carboxylic acid (55 ng,
32%qield) as a white powder. 20 Step 2

|(7s Bprz]eneslfwh 8- met hyl car am)yISte%I}ro yl .
T"O D NSO @i\o\ Ph PCHCOOMe (';H3
7-FenfendslEf onyl - 2-[(t & t -but 8xycar bonyl - net hyIII amino’
)-nmethyl]- chronan-8-carboxylic acid (52 ng, O. 113

mmol) in DCM (10 nmL) was added SOC12 (25 25 EL, 0.339

mml ). The reaction wag heated to reflux for hour s,

thensa sg ( 5094 nAnat er pin_Steps
acetonit @ ) was lahdd@gha t\?(s

ure Was TMSGH,MgCI
alld deed D The réac§io

0 was
concentrat ed dn vacuo and the residue was WO
2007/ 051735 PCT/ EP2006/ 067732 -61 purified via flash
chr omat ogr aphy (QQ\/! MeOH, 98/2) to give

Step 7

(7-benzenesul f onyl Step 6

net caf ychr oman—2—yp+ <Car bame >
WS Gt T

oil. StIEp 35 K;Fe(CN)g, K,0s0,.2H,0,
7- Benzéhesul f onyl - 2- net hyl ani nomstchyl chr onan- 8468y FoRH.0
ylic acid nethylam de To a solution of

(7- benzenesul f ong# - 8- met hyl car banoyl - chr onan- 2-yl ) - b o

hyl q_oert - Pensdy| r( 0. 109
(10 m) wa o@aed 0, MOHRT. pTscl
The h wmas st i rrggl(tfglgf] 4 hand then 1t was  |=DWA°

concentdrat ed i n vacuo. 1,Theaphthgesi due 'was purified via
flash chromat ography (€W MeOH TEA) affording 7 10
benzenesulfonyl 2- et hyl am nomet hyl - chr oman- 8- car boxyl|

Cld s h amde (15 ng, 37%yield) as a tan oil;
Exgypl e 6 step 10
'-- esulslpfl - chropgn-2- vl Q\I%J-zﬂn’n
I

e 15 'ghe synt heti c] procedutierpf Exanpl &6 s @ui'ti ned

in Schene | bel ow. 2007/ 051735 PCT/ ERP2006/ 067732 -
62 O\SIIONa O O ep 2/ \V\ O +1 \ Step dISl H
, H DWVBO vy J|IIIIXIth3Pcm00Nb \' 1l OCH/ 125 C Br S
Br 3 11 11

SCHEME L
Step 1

4-Benzenesulfonvl-2-bromo-benzaldehyde

A mixture of 2-bromo-4-fluorobenzaldeyde (10.2 g, 50 mmol) and sodium
benzenesulfinate (8.21 g, 50 mmol) in DMSO (100 mL) was heated at 125°C overnight.
Upon cooling the mixture was poured into water and extracted with EtOAc. The
combined organic extracts were washed with water and brine, dried over Na,SOy, filtered
and evaporated in vacuo. The residue was purified via flash chromatography
(hexane/EtOAc, 4/1) to give 4-benzenesulfonyl-2-bromo-benzaldehyde (5.26 g, 32%
yield) as white crystalline solid.

Step 2
(E)-3-(4-Benzenesulfonyl-2-bromo-phenvl)-acrylic acid methvl ester
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was then stirred for 4h 30 min. The mixture was filtered and the filtrate was evaporated in

vacuo. The residue was purified via flash chromatography (hexane/EtOAc, 85/15)
affording 3-(4-benzenesulfonyl-2-bromo-phenyl)-propionic acid methyl ester (6.73 g).

Step 4
3-(4-Benzenesulfonvl-2-bromo-phenvl)-propionaldehvde

To a solution of 3-(4-benzenesulfonyl-2-bromo-phenyl)-propionic acid methyl ester
(6.73 g, 17.6 mmol) in DCM (100 mL) was added diisobutyl aluminum hydride (1.0M in
toluene, 17.6 mL) at -78°C under Argon. The reaction was maintained at -78°C for 90
minutes, and MeOH (7 mL ca.) was then added at -78°C. he mixture was allowed to
warm to room tempearture. HCI (2M) was added and the mixture was extracted twice
with DCM. The combined organic extracts were washed with water, dried over Na;SOs,
filtered and evaporated in vacuo. The residue was purified via flash chromatography
(hexane/EtOAc, 8/2) affording 3-(4-benzenesulfonyl-2-bromo-phenyl)-propionaldehyde
(4.57 g,74% yield).

Step 5
4-(4-Benzenesulfonyl-2-bromo-phenvl)-1-trimethylsilanyl-butan-2-ol

To a solution of 3-(4-benzenesulfonyl-2-bromo-phenyl)-propionaldehyde (4.77 g, 13.5
mmol) in THF (40 mL) was added trimethylsilylmethylmagnesium chloride (1M in Et,O,
27.3 mL) at -78°C under Argon atmosphere. The reaction was allowed to reach 0°C and
was stirred for 3 hours, then quenched by addition of buffer pH=2 KHSO4/Na;SO4 (10%)
at 0°C. The mixture was extracted 3 times with EtOAc and the combined extracts were
washed with brine, dried over Na,SOy, filtered and evaporated in vacuo. The residue was
purified via flash chromatography (hexane/EtOAc, 8/2) to afford 4-(4-benzenesulfonyl-2-
bromo-phenyl)- 1-trimethylsilanyl-butan-2-ol (4.60 g, 77% yield).
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rmol) under Ar atnosphere at . The m xture was
I kred at roomtenperature overnight. The sol vent
evaporated in vacuo and the resi due was purlfl ed

via flash 5 ch

) AR ) B DY il 2.

ni Xt ure
Gt b‘iog)an @QM (Be i ves adldadrBi: QEth ¢ BTfomphetry/C)undpr Bpatmosphere.

I [
5 ?‘E?fe%ct?oj‘) %%ﬁ%%é Sﬁlb 1%? IL t ?%t?}gﬁ'gh ?é b}é add1 1on og 1glalgcog
fretunyted esigon). The (Iﬁxtﬁﬁ_b \ge)s axtraaedrtmwweh Et@éﬂ/aﬁldlﬁihc( @mibined

%égac{g&er%?s}ﬂ%ﬁ C\Ilggl \Hzﬂ%’e QEQ? o@ér ®3 §(I3 e 'ﬁg[ﬁlgh %ﬁd \?\é%eﬂéat%b in vacuo.

|'oon was set U
Thpteaicled was phrifi?] viz Aeshrabaehitographsm shexhest E€d Ag, OEI t6 afford 4-
] ' I trate
ééhzglgf{/sglf%}yl Ehﬁogln&ﬁ$ggég&§%ﬁéﬁzkgé&g3u@] @3% ff}{il ‘fied via
10 $tepSh chr omat ogr aphy (hexane/ Et OAc, 85/ 15_) af fordi ng
ol oe g BOVa & REATD: RIGIY bhe R ORI 8L £ 296
nmet hyl estwer gJy. 15 Step 4
3-spUriBe ot pntasmirﬁ @myﬂatezmbydmam( phemg 9.00pF mmadlp hyddodemydine

@% frads Qhuhd- ?guﬁglg isthes (Gi32 me GOUBRH e Borium feryigvanide (843

enzene bY oD 2 pheny rontc aci
met Agh mesoleand KEC@3(3G7 g 2655m1mnb)) in nBDOH/HJ;O(BrﬂnjUMmL) was

s G AT 6§ B L e o9
mei 081 madblain - B@OHf(d rmIQszﬁ&dm:(h Ufl&sreacam)d W @i tAinetl at 0°C for

lure was, al | owe
TRt TR TN b PR B Tl RS SRR o
ndoxit tﬁl‘lq)dl\zaﬁreeantdr\mléradasta!dﬂe(h Thd Ihh(tID@M/as Fh@acﬂ:@hdwmtadlth EtOAc,
or n|c xtracﬁrs wer e vva

el B LOERERLE bl i Toue TR et e
20 W&B:elp)tmz[tbd iredhcvo. ﬂ“hfelrmduedhars@mﬁe@ vm;ﬂayh cHrhexarpedfityOAC,

e G ShaleSliro (-4 Shenensonmi- e B sy 1> do

@93 (dg)SVitlg86 % é%@hlﬁ]ll djlumBt €pirblpak AS analytical, hexane/isopropanol

esu 2- brono- phenyl )-1-tri neth,
47525?5)51‘3?@ th sol ution of

Step 8 benzenesulfonyl 2- br ono- phenyl) pr opi onal dehyde
d d

(4.77 g, 13.5 ny___
2 trimethylsily _}E Benzenesilf hn-2)- o |
ZBG a2dlu8ofrbf (Rit-4 (I&GMdzﬁéﬁﬂfoAyng}Brdiﬁ(mphaEﬁ) Butafﬂs}e ,2-diol (1.71 g) in

d 3
RS e Sl oS Rt bl ol 90
Kirn&Mith Mamh migl 8% Kam4h(Q@2 g?;gﬁdéfi Aﬁgbh;i etmmt hemt Tlae:ﬂe@dioa was
W and. the conbi ned extracts
f}\%?s“ff’:‘ii Gé%ﬁfﬁ%&ﬁ% USRS Aty s i\g‘%éé&d the W’%‘r‘ré’d‘“aﬁr‘??ﬂ“acwd 3 times
30 @uAEIDAL ELhe d@rnlcﬁﬁiddi(brgﬂﬂ’ie eXte®tsdiige washedputh Briredl decBover Na,SOy4,
ﬁ t?rﬁ(li] 5%(2%%}%@@%?@ ﬂyffla ( h %r}gsll ueQVAz\fs pu?ljﬁga vza(haa}{ chromato graphy

g%m/ptlmga)my b)) 1o bffdraet Ry T-Seh anyduifouiladm@meh-2( ¥)-Gtiganol (1.20 g).
oyie .

- T
"» :5%

35 Step9
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WO 2007/ 051735 PCT/ EP2006/ 067732 -64- Step 6
4- Benzenesul f onyl - 2- bronp- 1-but - 3-enyl - benzene To a

wa oloansoss of PCT/EP2006/067732

4 (4- benzenesul fonyl - 2- br ono- phenyl ) - 1-tri met hyl si | any
-butan-2-ol (4.38 g) in DCM (80 nL) was added

BF3 Oﬁ)ﬁleﬁg’ 47818k 280 (RS SLn i ﬁl%lilr?argie2 ¥ln§etﬁﬁeester

&iu erselhedn oy ((Rd-di-bénaenashligHCDP nfaa-yhaneid asoll (302 org) 0.663 mol)

e e A g
Nee2SGninki( 0.489 ed., 6885 vondemd dmrr@dhylatmmpwodme Thémg, 0.0663

%h%zé(lg%tgrp‘g?%&fg{ﬁeg}%)% %P}g&g/%{g'gﬁghﬂ{}é})‘h%atﬁ%&éa%ﬁxn was stirred for 7
bewzghes whfeompb akledaodohd mipuere3vas mytradvahzeceewiflBDSB/1.g The

?%{B%&? hp%gﬁ:;egtﬁg(gtg 17e d};i[e_df_vgrrlgz#goé hﬁeltﬁ:r concentﬁateél lg vacuo.

Ohe redideo wat ponfiaf vig ﬂammmatogrmhg (IthhWEdI@c (13) 19 afffgyd

By ORES Bhk s O SA DEE  SRLRARS RORS e oA 15

yieldp.i cyani de (843 ny, 2.55 mmol) and K2C03 (357 nmy,
%rmol) in t-BuOH H20 (3.5mHM4.5nm) was 15 cooled to

d a sol ution of
4- benzeneg (R th@ebﬂfaml—dhrbmtansz ﬂmdthxﬂ))enmmami’l%

ggglcl:lt%og r(])% &%%?1%4 S é)nrllcea %_kfé)l%:rgi‘l)lze%@silggg\é ucglgo Hflmethyl ester
2308 0(Om6Bgn dwdsNEd d2d iaTHICS nihewasdeated an 1@%@ under
BB FRTL 2 1 E T RTRTARH U So0% U el sacea
am_duteheasdmatedraem(ﬁ@tumdeﬁ mionewevewas tigid n wb tennighi. riﬁéaOH (10%) was
gcicie?l n8 e M X gr%od'ds extr!u:tteed ? g and tﬁq}&?lr %tc[)r% 1ned orgamc extracts
vacuo. e residue was VI a

whireorahabwal mter;(d‘rwdawe# ]Ehj&@z) ﬁlteme(hzirf(ba‘oﬁhcéﬂ%)atedflm vacuo. The

e RAS PRt BANpm AT At DS R (172 m.
Ell‘napmmucta\kzas rbeysanlizddsiogpn dp@Malffordid B8 259 ((R]-71bemtriesulfonyl-
ow

S e B RGHSE PORGith 297 s fiogh i ckypogation of he

B10lthHr Ihqnomfwere recovered an additional 164 mg. Recrystallation from ethanolic HC1

(el perennalipmlcd gy ane T 3
Si@rﬁlaﬁltyﬁbdt(h@m@gbdmﬁﬁ@élﬂbﬁb 2hdn(yt subfina2¢ inktedd obsodapht hyl

53.1 n 4 (1.4 unde on at ere.
fefetotle B R Rk et o SRR o PR Fipeehyi-
mtrerwas@&%elﬁddied\/IBHQSQ.@e6m))?CuMS(MSH)&:XBBG.Ct ed 3 tines
30 with Et OAc. The conbi ne n}c extracts were
washed with brine, dried o A, filtered and

concent r at(es)-7- Beﬂmaﬁllfoi{hlecﬂre@hﬁluevlmﬂlyp)umlefhvedm‘mea

ash chromat ane 6/4 afford
%%%Wﬁh%lérli’f%“r‘? @&%‘F‘f’@ r'ofR mE §H at?‘F V(1. 20
g). 35 Step 9 WO 2007/051735 PCT/ EP2006/ 067732 -65
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Tol uene-4-sul fonic acid
(R)-7-benzenesul fonyl - chroman- 2-yl net hyl ester To a

wa oloansoss of PCT/EP2006/067732

((R)- 7- benzenesul fonyl - chr oman 62 yl)-nmet hanol (202 ng,
0.663 nmol) in DCM (3 nL) were added p-tol uensol fonyl
chloride (133 ngy, 0.696 mml) trlethylamne(O 1390H
rrL 0995 nmol ) and dlrret@ gpyrldlne (8.1 ny

gOAL Ur e unge Arg - o
he react| Qrp:e )se,@sbrere@I ~
en vvaSer

s'Badded aw(ctot hgudmm@ure was eﬁtract obr
tW| ce vvloth DCM The conbi ned organl c extrlcts were
dried over Na2SO4, filtered and concentrated in vacuo.
The residue was purified via flash chromat ography
(hexane/ Et OAc, 7/3) to afford toluene-4-sulfonic acid
(R) - 7- benzenessttd DNyl - cht yl esterSgR78

my, 91% 10 g, Step
((R-7- Benzem[;!){pnyl chro A e

e A solution, 1e:fnapthm1/|uene 4- sucgfonl c acid

(R) - 7- benzeneStf onyl - chr oman- 2-yl net hyl ester (274
ng, 0.6 mmol) and MeNH2 (2Min THF, 5 nlL) was heated
at 100C_under 15 qi crowave conditions for 6 hours

Y ety buani n

MeNH2 %)i

m Xt URR A e} A

over ni ght INaOH (10% \
extracted S times with The. iconbi ned é;ganlc

extracts were washed wat er, dried over Na2SH4,
filtered and concentr at in vacuo. The residue was

purified via flash chromat ography to afford the
desired product (172 ng). Th lgroduct was
recrystallized from DCM afégﬂgsﬁ%—

$tef)1- 7- benzenesul f onyl -

chroman- 2-yl h am ne W|th 79%ee nd,from
the evapor@ Rarizencsulfony 1) obuta

&9)-agdBbh RA&u1fdBR- 11BronkRe hé’rﬁll)ai)ﬂltﬁﬁé Q- dll’)pm rBﬁdﬂ&i fotlowing the
HCl (idl el ded thgﬁcorrespgndl n(q%P ydr ochl or | dsg; sal t, I\/P £
&n e 6, but

Dipsediiro fascgbe fosi goapesiondiig (R)smARLBE i itep 7 of Exam
Artfslith@ih e hp&%ﬁiﬂm@{aﬁt}ﬁ@(ﬁﬁnbﬁ@l 8aflyl9 HietRe witM 1d@roquinidine
benzenesul fi nat.e R) - (3-Fl uor o- benzenesul fonyl)

PRSI ODE- l%ﬁ’lﬁﬂ herpet hyI am ne was prepared. M

gP20-261.0 C; M5 (MrH) = 336. Exanple 7
- 7- Benzenesul f onyl - chromaln 2-yl meth I)trret hyl -am n

e The synt het{-hPgrzsnes “ELERAY e Y EURIPL | ned i n

g@h@nﬁ‘en%e&@ﬁlwyl YR ADM 72 ggjfﬁgtﬁaﬁ‘) a'g-E @éd%ﬂg\%% g thdfrocedure
: ep ample @byt substituting

o4l forhy, Corlssr@mdmg §> CRAttggnert b
(S)-4-(4-benzenesulfonyl-2-bromo-phenyl)-butane- 1,2-diol for (R)-4-(4-
benzenesulfonyl-2-bromo-phenyl)-butane-1,2-diol.

Step 3
Toluene-4-sulfonic acid (S)-7-benzenesulfonyl-chroman-2-yvlmethvl ester

Toluene-4-sulfonic acid (S)-7-benzenesulfonyl-chroman-2-ylmethyl ester was prepared
following the procedure described for the corresponding (R) enantiomer in step 9 of
Example 6, but substituting ((S)-7-benzenesulfonyl-chroman-2-yl)-methanol for ((R)-7-

benzenesulfonyl-chroman-2-yl)-methanol.
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Step 2 ac,S Step 3 Pd(QAc)2 2[P(O OH TETsC
1, 1-bi naphthyl, K3PO4 \ | I/ 00 O Step 4 11 S O S\

woRoo7@as1733HH 0 McNHZ 1 O CH3 THF, HZO O CH3 SQOMEVEP1606/067732

Step 1 67 -
(S)-4-(4-Benzenesul fonyl - 2- br ono- phenyl ) - but ane- 1, 2-di
ol 5
(S)-4-(4-Benzenesul fonyl - 2- br ono- phenyl ) - but ane- 1, 2-di
Sepwas prepared fol l owing the procedure described for
e oo 2YRans g Ry ERANH OGR4 dnSliEh Aol B! ¢
(:(|Sj/-|7)Bszgtehlelfoan -chromyeahr Doyl ¢th gl) -meethyl-amine was prepared asa
t

E@ﬂg@%&e %ﬁﬁ?ﬂo’lwﬁ g Wh ;er)cgilugé @e[%grl‘t_)eﬁef?ﬁg% gﬂ)ﬁegﬂoﬁhm g (R)

ér(aﬁ)loﬁ‘wBanﬁ% é&uﬂ‘ Examylle G Foruo setrstifitiplg) (S) e béremnt sulfaisyl-chroman-2-

DOERELS pon&1 Rk la&}%]@ L6 PRAEERMLR, ﬁ%ﬁ%{%%q%eifﬁ%@&ﬂ-‘éwhﬂ-
buines Mps70t0u27004°C. ’

(S)-4-(4-benzenesul fonyl -2 -phenyl ) - but ane- |, 2-di
olfor (R-4-(4 it P
benzenedi (ROFi 3-Plubrarerzehesnifbi vl babiznemni?-2H dneth ylamife

BB RIRB LRI AR oy e

Tol usge- 4- onic acid Step1
(S)b@n @ f onyl - chroman-2-y @
ePe ingAhe prraeediire § 2,05 -C

corresp ' di ng (R) enantioner in step 9 Exarrpl e 6,0 \\
but substituting ((S) -7-benzenesul fonyl ~chroman- 2- yI)

- met hanol for ((R-7- 20 benzenesul fonyl - chroman- 2-yl)
E)Qan 200 / 051735 PCT/ %PZOOG/ 0677 - 6748t

(('\8)\% 7- er:rcusrmn Rd/gl nmet pygje m . -NH,

((S) 7- Benzené%ulfonyl chroman- 2-yl net hyl ) - rre(PhyI amn

e was prepared as a b5 hydé@ﬁEWGgfesz:}dr glgl ((J\g) ng

the procedure descrlbed fo

g ) 7- benzenesul fonyl chr on 2-
thyl) - met hyl - ani ne for

mol) in 200 mL of methylene chloride at -10 °C was added methanesulfonyl chloride
(2.76 mL, 0.036 mol) and triethylamine (4.95 mL, 0.036 mol). The reaction mixture was
stirred for one hour at -10 °C and was then quenched by addition of 10% aqueous
NaHCOs. The organic layer was separated, washed with water and brine, dried (Na,SOs),
filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography (hexanes:EtOAc 85:15) to give 11.35 g (92%) of methanesulfonic acid
(R)-7-(3-fluoro-benzenesulfonyl)-chroman-2-ylmethyl ester.

Step 2 C-[(R)-7-(3-Fluoro-benzenesulfonyl)-chroman-2-yl]-methyl azide

To a solution of methanesulfonic acid (R)-7-(3-fluoro-benzenesulfonyl)-chroman-2-
ylmethyl ester (2.0 g, 4.99 mmol) in 30 mL of NMP was added sodium azide (1.55 g,
0.024 mol). The reaction mixture was heated to 75° C with stirring for two hours. The
reaction was quenched by addition of water, and the resulting mixture was extracted with

diethyl ether. The combined organic layers were washed with water and brine, dried
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am ne: M 270.0-270.4 C. Exanple 8 10 C-f
(R)-7-(3-Fl uoro-benzenesul fonyl)-chroman-2-yl | - et hyl a

WOorRee/05irke synt heti c procedure of Exanpl e 8 i sPOUIEPION€ar7732

in Schene G below. / \ :::: 11/ .,,,0HCL R\ |
51/ O,S~CH3 11 OO\O0O S?epZ/ Step 3/ NaN3 F

?\/Ezizﬁﬁ ] {:\%d Eﬁié gbrﬁ:e%trﬂ'éh uhderrtd el pré%w%hg're%fdﬁg Whs purified by

oni C
{lmh-chirqrBatbpiaph p Hysares ieQAL BEN Y9 Yive hi7o ghauantivitivet ofyC-[(R)-7-(3-

P‘? 1?515 ?%%ngg%?qbz/ﬂzetﬁg@HP?f%gfﬂet%raélﬁean 2-yl] -nmethanol

‘ B Fuorgybg edulfof yiireh toy amre- v rhethyldenine
38 8 sgél%tlQP;é’? n@ﬂ? g{@}qﬁé‘%%ﬁ%% _ Eyl%%hp#%%%—)@g?%&ly%de (176
2,66 inorninydOumle OWEHF veis ddesldl 0% PAEH . Wow. dhe rebOtiq@@ mixture
RALAESeS 0 PR LGN B, AT ATERUS, v
was ﬁllterachahd:)ﬂnerfétratdd Wes:jex(apla@&@tl)nder fadht@kmdssared The residue was
BB A A B BB FE Pz v
85C1R)-7-03glweeo-ben3megnl{0d2Pgchofmae L hdlnesthylaonine. XH € 257.1-
%3%93@( 'Sf( gﬁg ?)Egzenesul fonyl)-chroman- 2-yl net hyl

7- (3-Fl uoro-benzenesul fonyl)
- chr oman- 2 yII -met hyl azi dixa@bleT a sol ution of

ebt @mt}(eﬁc@rg;edzlregﬁ Byambple 918 oﬁﬁunmﬂ_ iro$chisivie Hvas added
sodi um azi de (1. 55 g, 0.024 nol). The reaction
m xt g vvas to 75 Cwith stirri r GH

hoyr 2 e ct on s@scauenghggd. by a 8 NH

wat'er , ana t he r%sui'/ m xture Was extractsed Wth
di et hyI ePher. The corrbqgned organic | ayers Wwere washed

with water and brine, drie 7/ 051735

PCT/ EP2006/ 067732 -68 (Na , filtered and

Aanisane phmethapneidonicaddd i TpledsurpeenFngsyléoniyl cibirowmgn-2-

P 1o LT O PRI BNl
fdaled tabdasrl 8 e $arl Fdropry. - Blernortire 2y bqolerdbartrlgxtragted avith methylene
iR’ Drccompin el Bt v e 2R it and i 4,
NahOne ﬁBerE@ amd solaghirand ohd@-reflugeRpresgure( Jhe fdsuiug m@s purified by
ARG LS SULTBRY [ hethGRACERBrids:MebH T8} Y divdFb8Es (959t [(R)-7-
(3-fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-methyl-amine. MP = 259.0-261.0 °C;
MS (M+H) = 336.
Example 10

2-{[(R)-7-(3-Fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-methyl-amino }-acetamide

The synthetic procedure of Example 10 is outlined in Scheme I below.

QOO e Oy SO

SCHEME I
To a solution of [(R)-7-(3-fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-methyl-amine
(0.08 g, 0.2.8 mmol) in dry DMF (2 mL) was added triethylamine (0.1 mL, 0.72 mmol)

O

O=0n
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g, 5.07 mol) in 30 nL of THE was added 10% Pd/ C
(0.176 g). The reaction m xture was hydrogenated at

wd2@7asimespheric pressure of hydrogen for 18 heCI/EP200é1e57732

m xture was filtered and the é | trated was evapor at ed
under reduced pressure. The reS|due was purified by
Zérlic@g %i&ﬁé&%&%ggé gg’ %(d’é?ﬂrﬁ%ﬁ'o%” e MLREL I HiMa R vds Ehreior six
s B 6072, Bu el qpoted-and mrenchsd by adgitipn ofi wateanTie seagtianemixture

8
%(/%%;'Qt{agt_ed %@%ﬁ%%%%e_t%éh%@ntgg 8{5@0 nylgmf)'} ganlcglggers %Wsﬁedgwuh water
achbomea drigd YMgbOhy filteredren hgdnteatddnen del haslusgchpiigesuires Purification of

REAESAI 0 GHRIP o SpRUOMIAG bl JEDAEY Mol sor
(<RDB 74 3S0EMBEeteAcilion vy -ehfim are 2fybmesb will foosth @- sacind }-aétamide as a
fo% %iw%@ bgg%enesul fonyl)-chroman-2- yl net hyl

86 nmmol ) and net hyl am ne hydrate
ﬁmﬁlalﬂbl)l)fwdrfeanéﬂ)1(?rbanze$lealllfedylmlbeman 21ﬂme(hyﬂ)emeﬂ14fl—amine

R RS S AR S f Brgomice. s
(Mdr-&l)wasthed with water and brine, dried (I\Ia2804)

gmll aglaz)g%%% f?@rﬂ?(ﬁggf—?} Sg}z]gtqgﬁff %H? er%%r{r)—g—re}@;fﬁ%ﬁfylamﬁe was (R)-

(211(31 bgﬂzemesulfbuhﬂ{chdenme}ylnmth)xl)tanngD},Leceft)arﬁi:ae, MS(B1A%)) oB61.
[(R)-7-

(3-1 uor o- benzenesul f onyl ) ZAMUEEA- 2- yI et hyl ] - et hy! -

am 2d[ (RVW7 - 8- Plndrdb@&tnGufon ylVehrovai) 2-winB36y1| -2 itodalNpheth yl-
10 2- { [ (R -7- (3-Fluoro- fk:)tgrrr}l% enesulfonyl)

-chroman- 2-yl nmet hyl | - thyqlc—am-no }-acetam de The
Thatyheidtic ppoededurt &xaihpkExldipb@lidéd insSchamkined i n

Scheme | below. CH3 CH3 O n NHBr--Y2 F ~Sai / O

NFI gJonO,/ CO"lle., -NH O[~ OO SCHEME |

ol u f[ (R - 7- - qu or
dioe @ bnyl ) chroman - yl&ﬁ@~Z @@ | - H
% 8 "o, @/§H;8 MBI '%dfry v' \)I\
added tdi et hyl am ne (0.1 rrL 00.72 mmol) V@ 2007/ 051735 l

PCT/ EP2006/ 067732 -69 and 3- bronpacet anmi de (0.32 g,
0.24 mmol ). The reaction nsgRHEMEWaS stirred for six

To a solution of C-[(R)-7-(3-Fluoro-benzenesulfonyl)-chroman-2-yl]-methylamine (0.07
g, 0.22 mmol) and 2-chloro-N-methylacetamide (0.023 g, 0.22 mmol) in dry DMF (3
mL) in a sealable tube was added triethylamine (0.1 mL, 0.72 mmol) and Nal (0.01 g).
The tube was sealed and heated for four hours at 80 °C, then cooled and quenched by
addition of water. The reaction mixture was extracted EtOAc, and the combined organic
layers were washed with water and brine, dried (Na,SOs), filtered and contrated under
reduced pressure. Purification of the residue by flash chromatography (EtOAc: MeOH
99:1 to 97:3) gave 0.044 g of 2-{[(R)-7-(3-fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-
amino }-N-methyl-acetamide as a foam. MS (M+H) = 393.

Example 12
1-[(R)-7-(3-Fluoro-benzenesulfonyl)-chroman-2-yvlmethvl]-3-methvl-urea

The synthetic procedure of Example 1 is outlined in Scheme K.



10

15

20

25

hours at 60 C, then cooled and quenched by addition of
wat er. The reaction mxture was extracted wth
wale@viyl73®t her, and t he conbi ned organi c | ayer BCIMEPB06/067732

washed with water and brine, giied (MySO4), filtered
and contrated under reduced pressure Purifi catl on of
5 the reS| due by flash chromat ography (MOH | ene
chI 1 ARygave 0.08 gof 2-.{[(R

-k ensulrﬁr@nyl)CH rzbooma ,,,,,
rFet hyl - fam™no ?- “cetani de as a oam (MH—|)

393. Si mOI arly prepared from
(R) - (7-benzenesul fonyl - chr‘;&éﬁwl net hyl ) nmet hyl - am n

e was (R -2- [(7-Benzene -chroman- 2-yl et hyl )
Toretsblykion @fCHER)-7- (édﬁumlmta,zeﬂwﬂfml)(crl?lfbi)nalx—%}?lfrmethylamme

| M anpl o
R D B PRRE R ERboasT 10 ml pn 1C s addgd mefhyl
RBogyarato etz laiwg,slﬂ%mngoﬂ)- 6Iﬂlreanrmat1HQ with stetdqiydt)rerarmtﬁo])eramet for one

I

Bt Fut M bted o o BATR ROV OLF, Bleamisursimaeppivons?
bétmeer wiNermetdmethdleae eblanileend Theoymt pktieova masteduvieh water and

f. npl ' l i i chepe J. tall N :
ﬁﬁl&e%?)fn@ (ﬁﬁébéj,%lt%éﬁ 8nﬁlglgnt6£1[8(§ nder, eé@&@@ms?e.g%u%cagon of the
soidut by flaghf chromatography (hexanes:EtOAc 1:9) gave 0.153 g of 1-[(R)-7-(3-fluoro-
ge&z%%glf?%r}b%rgg{agofg]%lz ‘?ﬁ“%f-?-m&g%' areg er LA %\/Ig |(11/1+Ilﬂ[F)t h379
Sind hal Iy poe st quieft ¢y | (Re-€1- %bd&eﬂ@uﬁ%yl@hrcﬁné&ﬁmm)em)sthytandny was (R)-

Wf)(erﬁ{eneﬁ}lfeg% &rPsnan—%bylﬁb hyﬁ))o ﬂeﬁh}?dquadﬂll\;lg t VIt & {Naa’gsglne
seal ed and heat ed for four Exeonypls 13t 80 C, then cool ed

Phe k}&yleatls pmeduwaff rEﬁaimpAetlB marnthnechmcscbemn@ dried
(Na2SO4) , flltered and contrated under reduced

pressuke. P
chrd@r
g Fof § i

-7-(3- fI gor o- benzenesul f onyl ) - chr oman- 2- yCPnet hyI]

am no} - N- net hyl - acet am de @E&L@ﬁm M5 (MtH) 393.
Exanple 12 30 1-f (R -7- - 0- benzenesulfonyl)

T larsolEinn 3f ¢HTRI-MY(Bl Flu Sronidnkgt eswif@d]) - chiemsay 2t yiphiethylamine (0.28

B4 AL by b b S AR R R . 02
mndl.) @n N nidtiBan2skfcn yDER16ride (0.070 20.91 5 SGHEMEhK mixture was stirred at

room temperature for two hours, and was then quenched by addition of water. The

ation of_the rgsi du fI
gt O, Mok 9% 1 t/(aom\ c

mixture was extracted with methylene chloride, and the combined organic layers were
washed with water and brine, dried (Na,SO,), filtered and concentrated under reduced
pressure. Purification of the residue by flash chromatography (hexanes:EtOAc 1:1) gave
0.296 g of N-[(R)-7-(3-fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-
methanesulfonamide as a foam. MS (M+H) = 400.

Example 14
(R)-1-(7-Benzenesulfonyl-chroman-2-ylmethvl)-pyrrolidin-3-ol

The synthetic procedure of Example 14 is outlined in Scheme M.
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To a solution of
C[ (R -7-(3-Fl uoro-benzenesul fonyl)-chroman-2-yl]-neth

w@ b@miosig3s (0. 130 g, 0.405 mmol) in nethyl ene chCDEPZIE6/067732

(10 mL) at 0 C was added net hyJ7 5 i socyanate (0.115 g,
2.03 rmol) The m xture was stlrred at room

t enper at or one hour, and was then quenched by
o OH. The m xtdure—was par

icg)n betiwee

SN y) ,eh%/@ﬂ‘hsl ori qa_and th
was washed V\ﬁsth wgtier andHN ne dried (o 2504)
filtered and contrated under reduced pressure.

Purification of the resideHRyIFMash chromat ogr aphy

HBHBRSRRTl B Syl Sl e oo

EB e, (Wﬁ?)(hly&f@xyiyrﬂﬂhne @.085/ qahy NMB @S @ féreRealed in a

i atlg)heéte(ito Pl—zpe“gﬁeef?q% ﬁgl%/ﬂs %,?arggarll %H%tﬁzﬁwmﬁ h{eﬁ)ﬁpji partitioned

betwaat Wyter M{(E@lethlyﬁetﬁéﬂ* Hheorglc laferavmpldeied 3ver Na,SO0., filtered, and

R 3- Fl uor o- benzene Ifo chro - 2- t hyl
Foﬁ?%ﬁﬁ%gﬁﬂ?féﬁ @8“5%% ﬁ%ﬁé@? B“%E%d@ﬁ%éngffogawgmphy
5)({@4096 dewIWlH%ﬁQelﬁhI%Bﬂﬁh} M-y RGRG o1, MS

N ?,’?,,( e o o e o oL
(I%H&I Sof 4tl on

C[(R-7-(3-Fl uoro- benzenegh®BYF) - chr oman- 2-yl ] - net h
{llgmnﬂ R(_O_ 7&_3 g, O. §71 rrgo | 5 met hy enﬁ: chI or| de
HOLynkh GG BANT Bk OIS iChUERbdR RN, 0, 0. 915
nol) The m xture was stirred at roomtenperature for
two hours, and was then SigRhched by addition of water.
The mxture was extracted with methyl ene ghl ogi de,
ge i med organic |ay, vve | ¥es Arwigh

P! jve, wjed (Na2 cenghe. -, N
concetit r at ed®under reduced p essure Fg,ll‘lfl cati on 0
the r8sidue by flash &H raphy (hexanes: Et OAc
1:1) gave 25 0.296 g of
N[ (R)-7-(3-fl uoro-benzenesul fonyl ) - chroman- 2- yl et hyl
] - met hanesul fonani de as a foam M (M-H) = 400.

Exanpl e 14
(R)-1-(7- B_eﬁi’ﬁa_e_s.ulfon @02 y mst—lhyl) pyrrolldl
SA¥s 20

n-3-ol The @t,_hetl cp

outlined i I’l2 Sc M V\D ZOQ)'7/ 051735 PCT/ P2 6/ 067732
-710, CH31 a0l ' I' / No- OH SJOOHNOHOODO
SCHEME M Met hanesul fonic acid

(R) - 7-(3-fl uoro- benzenesul $GAEME Nhr oman- 2- yl net hyl

gt%{) §r ( %—Q5—%€nzenesulfonvl—chroman—2—vlmethvl)—2—benzvloxv— acetamide
(R)-C-(7-Benzenesulfonyl-chroman-2-yl)-methylamine (130 mg, 0.43 mmol)

ide

o)

triethylamine (0.3 mL) and benzyloxy acetyl chloride 77 uL) were added to 3 mL.
methylene chloride at 0 °C. The reaction mixture was stirred at room temperature for
three hours and then quenched by addition of water. The mixture was extracted with
methylene chloride and the combined organic layers were washed with water and brine,
dried (NaySOs), filtered and contrated under reduced pressure. Purification of the
residue by flash chromatography gave 4.34 mg of (R)-N-(7-benzenesulfonyl-chroman-2-
ylmethyl)-2-benzyloxy-acetamide.

Step 2 (R)-N-(7-Benzenesulfonyl-chroman-2-ylmethyl)-2-hydroxy-acetamide
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g, 0.13 mmol), (R -3-hydroxypyrrolidine (0.035 g) and
NVP (0.5 nL were sealed in a 5 tube and heated to 110

w@2§00051285 hours. The raction m xture was cool ePCHREP2006/067732

partitioned between water and.4li ethyl ether. The
organi c | ayer was dried over filtered, and

Na2S0od,
BEPRELAALE YRR o S AHEES PRSPV Scn DO SR A e, 02
R)olL lametrénzmm%@lm 6 g%nlng): wersradde@toyl ierMdtQH ptgarl thotliogenated
1?)531}3 %—OFL/S[\%eI r?gagllli]ie }16{% ﬁ)é’}ly gLt ZrQaI]Jﬂ% tr?]i’xau’re was filtered and the
tnntavet conceterateThendsy rﬂdhew Rrepruos eHu:_rresicbtﬁe Exgnpifed by flash
i e T R T
hEireGHENENSt M (M+H) = 362.
N (7- Benzenesul f onyl - chr onpp- E'lelgEt hyl )-2-benz to

-acet ani de
( R) C&m&cﬂﬂon\mmbmam@eﬂm) mleiﬁlhlfhmtdorieethanol

%1;:%5%% IRkl O ATh O Sndnlll) 209, n

I r|d Hgt 0 S&p The rea‘d\i/r‘:\j
er at uref’r rs lan
-ro yl/ﬁld'dltlm 0e qg\)L -CH,

ext rac&ed with nethyl ene hI or| de and & he conbi ned
organi c |l ayers were washed with water and bri ne,
dried (Na2SO4), filtered and contrated under reduced

pressure. Purification of_the esjdue by flash
chromat ogr apitep yave 4. 3& moo
(R -N-(7-benzgnesul f ony : LM%H
- 2-benzyl oxy- "acetam de. 25 [Step 2

(R) - N-(7-Benzenesul f onyl - chroman- 2-yl net h, 1,
day- acet anmi de WO 2007/ 0517$5HEMB(EP2006/ 067732 - 72

@fm))]_ .acelg% a01¥1 n?ethvl

I 1rarl

mal yst (12 ng) vvere added to 15 nL MeCOH and
L%) K ennz%rtledlfony(f ch108rn£]n05 y? gtﬁlgﬂ‘ %/lnz?rﬁ ggﬁn%di?ﬁlmob and

he”Peact 1 on' X
frldthyﬂanme\mﬁ nclone&n adcﬁdetd OuﬁndErNMBdtudelmb miesewra codlaé to 0 °C

r1n et romoacetate (26 ulL)y was a and the reaction mixture was
ER'S g.‘f’ﬁkﬁ R bLSh Rafe! 38 L PwEMAQAIRLRG RPN A Fh¥S
QtR)edl\fof viBeows laewlnf emerainreotien-qleydhee blpyitlJitidn of water. The

Xture wasextracted with methylene chloride xnd thé Cohbine organic layers were
YL VRS RRE A% & G InisiiddOfa X 8RR ed 8

washed with water and brine, dried (Na,SO,), filtered and contrated under reduced

pressure. Purification of the residue by flash chromatography gave 40 mg of (R)-[(7-
benzenesulfonyl-chroman-2-ylmethyl)-amino]-acetic acid methyl ester.

Step 2 (R)-2-[(7-Benzenesulfonvl-chroman-2-ylmethvyl)-methyl-amino]-ethanol

(R)-[(7-benzenesulfonyl-chroman-2-ylmethyl)-amino]-acetic acid methyl ester (40 mg, 1
mmol) was dissolved in 2 mL dry THF under Ar atmosphere. LAH (0.25 mL of IM

solution in THF) was added dropwise, and the reaction mixture was stirred for one hour.
The reaction was quenched by addition of aqueous sodium sulfate solution. The mixture
was extracted with methylene chloride and the combined organic layers were washed with
water and brine, dried (Na,SOs), filtered and contrated under reduced pressure. The

residue was recrystallized from diethyl ether and 1 M HCl in EtOH to give 32.2 mg of
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(R -2-[(7-Benzenesul fonyl - chroman- 2- yl met hyl ) - met hyl -
m nol -ethanol The synthetic procedure of Exanple 16
wo s00005178hed in Schene O 3 Step 1/ \ H % |PCODEPLHBIB067732

\IJO~ONHBr o\l s1""-- ii 11 ~S OO0 00O
Stems NH . LAH a0l ocno OH 10 O SCHEME 0 Step 1
{@2&@755%@ %ﬂﬁéﬁggggfeahaﬁ%ﬁ@tﬂyﬁ “HTRL AN Inb] 3081 4s3Ce

bﬂroemommbé&@éwlﬂf)m%ﬂl chroman- 2-yl met hyl ) - met hyl - ami n
e (81 ng, 2.6 nml) and 1p triethylam ne (0.2 nlL)
were added to 0. 5nlL NWP a xture was cooled to
0 CRN-V-Berzené¢snifon Wishhy ‘ : HE

ed for t wo
gg%t%e?ﬁ 6%%18?{6%61[& a@glenﬂ@ﬁ% etﬁngﬁaizlncﬁg'lgE y addition
of water. The mxture \/\/&@p@xtract ed with nethyl ene

chlorlde and the conbi ned or gani organlc | a ers wer e mashed
Wi brine, dri (NaZS

c éjt T aduced; @i»o.sur /

t he"regi dUe 68/ fTash chrona(t)g(graphy gav@ 40 rrg - H,
(R -[(9-

benzenesul f onyl - chr oman- 2-yl net hyl ) - am no] - aceti c aci d
met hyl ester. Step 2

(R) -2-[(7-Benzenesul fonyl - chroman- 2: yl met hyI )- nmet hyl - a
m nol -ethamép2

(R-[(7- bemonyl /h m noj - ace
tic acid methPH ester (40 ngj 1 mT%I) di SHol ved
in 2 mL dry THE under Ar atnBsphere. LAH (Q) 25 nmL of
1M 25 solution in THF) wassedgsf: gr opw se, and the

reactlon mxture was stlrr a for one hour. The
Ste R 2 hdd (7-Benzspe A2l rdnilisethyhiqarhamoyl]-

&H%{lfé%te? sol ution. The m xt ur e vvasext racted with
ene chl oride and the conbi ned or(%anl c |l ayers

(- (\X/al%emé@lewlfwyl flioaranagral) ppethelaming @©d g Soanol)

triétﬁﬁz[rﬁﬁile"{‘ﬁ d2 mtaﬁﬁtagglc%@ﬂelr (I()e&HGI%garBBﬁﬁséﬂﬁﬁ estIIh@ere added to 1
resi'due was recrystallized fromdiethyl ether and M

mEamethyeporhleddeyiané theomixtyrg vk siue o o Bem3mt room temperature
?EJ&%&%QP@A %Kgi?ed bgll%dft@ﬂ of %vate[r and the mixture was extracted with

(7-Benzenesu hroman- 2-yl nmethyl) -nmethyl- am no
m@th’)’é\@rﬂéICh]@élda Thexejer@blﬁe@ piagaic sy warglvashegdopith watgngydebrine,

difed (NaSO,), filtered and contrated under reduced pressure. Purification of the

residue by flash chromatography gave 7.59 mg of (R)-acetic acid 1-[(7-benzenesulfonyl-
chroman-2-ylmethyl)-carbamoyl]-ethyl ester.

Step 2 (R)-N-(7-Benzenesulfonyl-chroman-2-ylmethyl)-2-(R)-hydroxy-
propionamide

(R)-Acetic acid 1-[(7-benzenesulfonyl-chroman-2-ylmethyl)-carbamoyl]-ethyl ester
(7.59 mg) was dissolved in 1 mL. MeOH, and water (0.25 mL) and LiOH (200 mg) were

added. The reaction was stirred at room temperature for two hours, then quenched by

addition of water. Crystals formed and were collected by filtration, washed with water
and dried under vacuum to give 37 mg of (R)-N-(7-Benzenesulfonyl-chroman-2-
ylmethyl)-2-(R)-hydroxy-propionamide. MP = 129.5-131.5 ° C; MS (M-H) = 374,

Example 18
(R)-(7-Benzenesulfonyl-chroman-2-vlmethvyl)-((R)-1-phenyl-ethyl)-amine
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(R -N-(7-Benzenesul fonyl - chroman- 2-yl net hyl )-2-(R)-h
d~M propi onam de 5 The synthetic procedure of Exanple

wdadsoor®sosi | i ned in Schenme P. Step 1 O aCC OAc PAT/EP1006/067732

NHz CI CH3 " ,,~HS OOAc s OCH, OO O Ste 2 H ad SCC
OH LIiOH1 OCH3 OO SCHEME P Step 1 (R -Acetic acid

%hggﬁlZHé?ﬁ?%@&%fé' J&%&X@p&%‘l?@&‘ﬂiﬁé&’ In"RhoyE )Q. car ban

enz onyl - chroman-2-yl)_ ,. --
trniethyl am ne ( ac d
)Sch romarbbn - éthyA es re .do

rrethyloene chl orlo%oand t e ure was SCDI rred for CH,
two hours at roomtenperaturéd:. The reaction was
guenched by addition of %@@Q the m xture was
extracted with nethyl ene . The conbi ned

Megiaaniesu lfoayoeicil @F’E—(Mﬁb\t@dbéﬂzéﬂbsﬂ\ﬁh@i) émdmhni2ag@meltbyl ester (1.43
drj ed 2S Lo filt d d ted

S LA AFARE - bhe RS RAe COPLL S aa iR B NI SRE), and the

chactisrahOgi@ping s??v@ fof . 13%ogs 2f1 10 R) .- Aeetcactia@cCintkture was cooled to

it aRP G e RO b postivian, pf welengnd mae pasigof 44 by addition
R)M Nq(ﬂouBNh?C&m eThe fr@;ftyfe-\fzd.’sre&ﬁ‘aﬂecﬂwyh it Iyl ledhe? -ap R)thdicombined

Onam e
e R ThTRa R I Bhnes At oty NSty fitered apd pppontiated
tiger r&ﬁig@% prelssir® 9Th@)esidas st psidfiaderd flash &hﬂgglalk@@bhﬂ@dm%
wer.e a e
PRSI Rnes o Sebe ?Eegoo%aﬁ*ﬁéémeﬁﬁ%gpmmow B ethyD-((R)-1-

ploays ethiyh eimigele M@+ By = 40ddi ti on of water. Crystals

f or nred and were col |l ected Eé fI1| tlg_atl on, washed with

water and dried under vac: ive 37 ng of
(R -N-(7- BenZ@)QS%@ﬂ%&ulﬁdﬁWﬁf&i&n&nzﬁvlmethvl) -urea

&R Wéﬂ{e}&h%&c&e&éﬁp%%x%ﬁ 3§) li]mfr:ﬂ n Schemefi 129.5-131.5

(’R)- 7-Benz ne quonyI -chroman 2-yl yI)- RL~1- phen
yl -[etihy| VIO 2007654785 PC[T ER290f 77 2 |

- 74Thel B ., pNocedu®C¥ Exa 81 NH,
in Schege Q \7I I / ,,~0, ICH3 QICcL4, . 5UO OoOHZ
0 CH

SCHEME R

C-(R)-(7-Benzenesulfonyl-chroman-2-yl)-methylamine (0.047 g, 0.15 mmol) was added
to a mixture of 1 mL EtOH, 0.1 mL HOAc and 0.2 mL water. The mixture was cooled in
an ice bath, and 0.2 mL of 20% aqueous KOCN was added. The reaction mixture was
stirred for two hours at room temperature, then extracted with EtOAc. The combined
organic layers were washed with water, evaporated under reduced pressure, and the
residue was taken up in MeOH/methylene chloride (1:1), dried (Na,SOs), filtered and
concentrated under reduced pressure to give 0.03 g of (R)-(7-Benzenesulfonyl-chroman-
2-ylmethyl)-urea, MS (M+H) = 347.

Example 20
(R)-[(7-Benzenesulfonyl-chroman-2-vlmethvl)-amino]-acetonitrile

The synthetic procedure of Example 20 is outlined in Scheme S.
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3 CH3 SCHEME 0 Met hanesul fonic acid
(R)-7-(3-fluoro-benzenesul fonyl ) -chroman- 2-yl net hyl
wesiens7is 43 5 g, 3.7 mmol) and (R)-1-phenyl PCT/EP2006/067732
ethylamne (3 nL) were added toc. NWP (5 nL), and the
reaction mixture was stirred for 18 hours at 110 T.

The reactlon m xture was cooled to rqomtenperature,
h .n tion of water jand n‘%asﬁ'?l Tlﬁ
it of J1M ueoq§r . The o, N _-CN
extlac 56d ! t: di“sthyl ether: and the compined ©
or gani @ | ayers were vvashed vvlth brine, drPed over
Na2SO4, filtered, and concggﬁ%g 10 under reduced
pressure. The resi due was i by flash
Cg@fgt%&&@mfdﬁ—aﬂ%naﬁhmplrhéth?lﬁﬁﬁﬁe (tocolsgi g\(/?)l.%]?S %nrgol)fand
-(7-be nesul f on chro - -1-
B B2 a6 PACH O AR S oSl th e was
éd@le({ t6-(BEn Z&Bﬁﬁ)labfftﬁﬁﬂe-( ¢h frﬂ!)&rzhs Eddédff&bWisé tdgthe @oldjsﬁrrm g
s nt hetl C procedure of Exanép ? Ime%
Rl Sting s Rp W roum f mpe.r?t}l,r?% ghpgﬁs he fyagtion was
deth@ 53/ sfdifdEoRvater and extracted with methylene chlorlde The combined
?@g@%-}ayérsB\geqé rlgqié}l z}zgnyl gara g}ladn f:%pcgng.? flzrggzh?_c%ﬁ,@ressure
EhOHsidde a h@hl%nm;og%apley(Mér(bH/rﬁbth Mfi&chisde 0:1 to
ﬁ%ed in é @e bat h, and nL of 20% aqueous
Sontoaae 4Ggbact é<7@5&%qnswlﬁwlrﬂ%mms2 Vigefetmingl-
gmm@m’Mg(qum tmnperature, then extracted with
Et OAc. The conbined organic |ayers were washed with
wat er, evaporated under reduced pressure, and the
residue was taken up in Megkdmgehyl ene chloride (1:1),
dried (Na2SO4), filtered an concentrated under
reduced pressure to gi ve dongulgtigps

Pﬁ{am{aze@ﬁ;alz@egﬁuﬁm%% déligz% rlgt'é_?s RuYdsiRd fdYihnitadeR shown in
e

fhe- f@é?ﬁlaa dabies. rﬁ?rlvf‘clﬁg@é&ﬁt ?ry Aﬁmwmpouaﬁn Aosed in the Tables

rr@ﬁ@st&féldrfmé@ofﬁf&@&ﬂmlhﬁltsloﬁ&fnﬂﬂ@@ure of Exanple 20
is outlined in Schene S W% 2807/ %51735

PCT/ EP2006/ 067732 Comppsitie Adgrmspatin 0 Jcno NON
O 0 gotsocmo D‘Iﬁﬁ‘XEﬁeﬁ"c % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each;
one capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient %o wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%




C (R -(7-Benzenesul fonyl - chroman- 2-yl ) - net hyl am ne
(0.053 g, 0.175 mmol ) and triethylamne (0.2 nlL) were
waodwedst7as 2 nl et hyl ene chl oride, and the m xXPCI/EPWa&067732
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5 coo

dropwi se to the cold stirring

led to O T. Bronpacetamd

sol uti on,

(12 nm) was added
and stirring

YRS in %P&ﬁén@éjﬁg c@ﬁlb{n%ﬁ%ﬁg%% C?gé(yﬁs?n rg P olge%t gﬁ:ﬂ as gle-ﬁbzﬁlol The

reacti on was quenc wat er

é»tmmmﬂoeds m‘en Idrinelam@f foenedclhﬂoaabld@ (comni@e rarbomtelﬂ) mg of active
at a n a gﬁd 1a(tjé {agfét %§94)

reduced pressure

filtered and
The resi due was

&

con
pur|f| ed by fI ash (ol
chl or —5-
[(7- benzenesul fo%refh c

acetadni tril eAcﬂi;ﬁc(oMﬁd)mé 343.

met hyl )
kanpl e 21 1kpg mul atl ons

15 Ph

routds are forM{ Qs shown jn the fol %W ng

Tabl €57 "ACTIQ6GiumekIBAHENT ~ Of [ ACtive comppsand as
used |in the Tables neans one of nore of the Conpounds

of Farnula I. Méﬁlﬂbb%fﬁl?qnon for Cral Adnini Qtlrsﬁti on

| ngr gdrent vopfol.%y T arabdact Tve Tngredient 2§gg% tactose

79.5% Magnesiu earate 0.5% [The |ndred| en S are

m xed and di §pendatdd segap capsul es cont ai nﬁﬁggabout 100
'J'JI U/\I mac

ngy eaﬁﬁ@wﬂ—e—@w d +ot-al
dai | y dosageb 0si ) 1ilton for Qal Adm nr?t ra%r on

| ngr di enVee‘gﬁnth(Wnderlﬂht(]ov)e [ ngr edi ent 20. (Dg/o

se 76 506 ?’VO(rB’cgl yV| nyI pyr
2007/[051735 PLl@@b’ﬁHg&b/ uorr7s2

- /b The Il’@ﬁﬁﬁg ents are

conbilned and aranul at ed usi ng a sol vent such as

met hgnol . The Digtdledwatiti on i s then dri &6 &&PF B} med
T B ob GHHNEY Ire hhseé& ROHAY sﬁ‘ Héloﬁ For'wal%dnﬂﬁl'sﬂré(t‘ibn
conmpound) wth an appropriate tabl et machi ne.

Conposi tion for Oral AHhﬁeﬁteﬁ&lFﬁfmhhtlomngr edi ent Anount
Acti vie L,uupuuukingregleﬁt Famrertc—actd—6-5 9% Wi Jwi.

Active ingredient 025¢
Sodium Chloride gs 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 isotonic.
The solution is made up to weight with the remainder of the water for injection, filtered
through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Ingredient %o wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%




Sodi um chloride 2.0 g Methyl paraben 0.15 g Propyl
paraben 0.05 g G anulated sugar 25.5 g Sorbitol (70%
waeelansiory 12.85 g Veegum K (Vanderbilt Co.) BCDEBR2006/067732

Flavoring 0.035 nl  Colorings 9,5 ng Distilled water

to 100 nml are mxed to form a
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g.s.

TR R, P el

&ng g 2Sogttmh vehghdr i de qs to make isotonic

5 The ingredients

Qh& Fr;n@etd'

stefn?%gﬂﬂt ﬁ{(ﬁ]!aoluerﬁ(ti into molds

Active i ngre
Water for

injection 100 m The actjye ifRgnafkicat s dissolved in
a portion of the wate :Loﬁy—rn]—@a‘l—mr sufficient
quantity of sod]nlgmdmdfﬂtorl de is thegn added wertimss

Stirr|nn to mlca + hao cn|||f|nn|cnfnnir~ 10 Thae

sol ytion is n%ﬁgeﬁf)m%u%gl ght wi tH “the remalrder of
t he [wat er for RGI6ON, T11tered| through am. 2

S
and nackaged under sterijle

m crnon_nmenbrane filter | g
condi tions. Supp®&N©Bry Fornul atilon | ngredient %

W . W ACtT Ve iRghEsl ent 1. 0% fot yethyfeneg gl ycol
100Q_74.5% Polyethyl ene glycol 4000 24. 5% WD

2007/ 051735 PCTP@PM@@V 067732 -77 The ingredPents are
WE|P€d_fﬁg€thﬁ_ﬁ9ﬁ) g—om—a—steambati %% pott-ed
intg nolds containing E 5 g totall weight. %pi cal

For rml atl on | rfgopﬁlpembsn gr ans Actli ve conpouh@ 0. 2-2
Span
Met hy

all

BT B Py By Bar abdn 005 07

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 22
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-HTg ligand affinity were made by
competing for binding of [’H]LSD in cell membranes derived from HEK293 cells stably
expressing recombinant human 5-HTe receptor. Duplicate determinations of 5-HT,a
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
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BHA (butyl ated hydroxy anisole) 0.01 Water g.s. 100
Al of the ingredients, except water, are conbi ned and

whearesi7sd about 60C with stirring. 5 A suffiBCEREP2006/067732

quantity of water at about 60C, %s then added with

vigorous stirring to emulsify the ingredients, and

&Q’Ex%ﬁ fltolﬁ? @H%Sj %qdceﬂs ablgpag)%ssﬂig(}e&mﬂ\%ﬁ lhuﬁﬁqlafyHTzA receptor
ormulati ons Severa uspensi ons contal ni hg

Meorhrais wer@piepsed fiHnpHIEKSIS calt tinesd yshepethed desgrébed by Monsma

& pl@fo?éf&rlﬁlc' PHMCO "’\)'01]c e;FBJ ]3_8(5 39’??1933- (?lnfi ﬁroﬁyg‘ﬁtd Rl lines

optTonal Ty contain act énts suc
fiotesgxtmdplydonhivey & ca]r yBrtJdthaimacad. eﬂlh;lllﬁ)(éé&% 8di W.

car boxynet fyl cel Hln%f}%fﬁgﬁggtr tga?? H"?gl%césprﬁgr lafll_'Eg“Lﬁ;%mmatlons were

drochl oric aci
nl_géain zgsparyalguﬂfeoccrmalamgdﬁ)snhhijlbseH@éJ thMeMg\‘BOa (5 md EDTA, 1 mM
RO, 5@& %"}F%BF ?lﬁé‘hhélroﬂ%k ea { 61{‘901%%“%015&tlﬂn%on of
m Ccro S or mjl a er ac
dibisitp gt t$lc hedliieeteptd-adl dstpﬂrmynsatleuewyreéma@ ih@ssag buff& containing 50

i i X

TRLCES Y R 308, P U A b PR L G E 2 erotcer
ceapouydumef formula 1. 20 The bi nding activity of
conpounds t ' :
as n.fpol I owsg];sﬁ%ﬁ n}blsé(s:g etgl gm%; f%% (e} L \(g%§a§§ %&&%gﬁgmp eting
hga‘mdnalt@m\ambeamfme i]nyubawdmle;t shaginfzovatdyibadi fog 7Dmin. at 37 °C (for 5-

f H
{'lt%gl?r%% rélinp%gésisp gr écoﬁ%i nant &/ﬁlﬂo ol ﬁgg%ag t(Blse soaked with

D) §]71 ]Pl&laulang etPaclaird 86 ol se]lifarﬁestdf and Wiaslg:ddchmésfm metcpld 50 mM

BT 35, Y CSATREL LIS REA IR Bl e S RRRE s
mutekﬂ}mg@mkmtﬂibp@@mtone) |n ceII menbr anes V\D

2007/ 051735, PCT/ EP20 derive

cel | 5 ot abPyPEREPETa hd T SO M MREIL R Oul Bt fes was
qeaeiiicd by fitthzonasmestivertén gine dataed afir prakiek BRBtic eddation:

i nes by the nmet hod deEcri bed by Monsma et al .,

Mol ecul ar arimacpl ogy, Vol . Ba®ixpbasaB20- 327 (1993),

and from R’Ig cetf JF I NeR/y- —-Higlog@seri-ngdchy| Bonhaus et

al ., Br J Pharnmacol . 115(4):622-8 (1995). 5 For
estimati 0nwhéredilﬂImtlhbﬁlhklophe{h@&nld]' & thecepieotratial of competlng

SO B0 RS PSS Pt o
b'ﬁldhfgbjf cadiclighnd gFhe7spdcifit bBﬂfhr(g window i2%5@ diffecemaieibbeveen the Bmax

Cﬁf%flon vol u For estimation of affinity at the
RHZARYUAMSITS| | determi nations were made in assay

b uffer co nUanng |t11mgp156edumM ofthis EkiTi ple scompamde bbFarnada Dwere

Lter 10 .
oD OB s B W pins Ry SR R P Bggigpiss. or boun
FaHixKeilpan serdompoanad W) (T beneetidsalfonyl-chroman-2-ylmethyl)-methyl-
amine exhibted a pKi of approximately 10.0 for the 5-HT6 receptor, and a pKi of

approximately 7.25 for the 5-HT2A receptor. Further, the compound (R)-(7-
Benzenesulfonyl-chroman-2-yl)-methanol exhibted a pKi of approximately 9.07 for the 5-
HT6 receptor.

In the following rable, examples for the pKi values for the 5-HT6 receptor

are shown:

oKi (5- oKi (5- oKi (5- oKi (5-
1 "vre) | *| HTe) | *| HTe) | * | HTe)
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| i gand, and nmenbrane were incubated in a shaking water
bath for 75 min. at 37 C (for 5- HI6) or 60 mn. at

wW@2@7051085 5- HT2A), filtered onto Packard GF- B ptHER®06/067732

(pre-soaked with 0.3% PElI) usjng a Packard 96 wel |
cell harvester and washed 3 times in ice cold 50 nmM 15
Tris-HCL, Bound [3H LSD or [3% Ket anserinywere
det er mi ned as 88 dath | v Bount8 |pef38ni pdf ¢ udFh
Packard [fopfoung Lan aceent] qff [ 3 LSD491 [ 8ol
Ket anser |Ln 1ronh§he Lnding siltes was quantified b
fitting goncend.sati|ote pi radng |(ddt|la BG2a 449ar adbt er
| ogi sti cleggatiom—Tbinding—=hasal—+ Bmax = [ba 9' I+
10 -Hi 1| (4 0g[$Phandf® | of45C5q B0 wilePe HPPI T he
Hi Il slopg [[I{gand]loi s tgw cangent kayi onseff cempet| ng
radi ol i gandland |1 C50 | the cancentrationof

r?di ol i gard | pradaici n2p hal & 69raxiat| 9p8ci {8 | bPAdi ng
of radi ol—gand_—_The eci [ c Qi pding W noow (i S, Lhe
di fferen bet ®WEen t?i BrTh n’% thg‘a\ga& 9,{5,"[ ar%‘gﬁgt I's.

<

D

C 3 I
Usi ng the griocggur esonf tdys Exganpl eg s compaunds.eof
For mul a were 25 tested-andfoundtoberseleetive
5- HT6 anti aoni 814, ect§ Ve 5-49T2A 91t agShi|st 817 or

s&d
both. F Xa €, 5 cohmpoun
(S)-(7- beﬂ}ene foné%1 chér)'é(;ﬂrra -Ag-vl r(‘r)é4t5hyl )5§r t%\?f'
am ne exhijptiedg g1 pKl 2ot afpr oxi4zalt el 9810, G7flor oube
5- HT6 r e¢cepttor—and—a—pKki—of—map xttrat cié 7—25-f0
the 5- HT2A3rec®gBor| 2&ur théd, 143 cotpoun®(|R) 2€7-
BenzenesUif anyL-ghrppan-2; Yd) |-pet h [ exRi|bt a pKi
of appro i telr9'37§9 ? Or28¥ e '%L{-Ile’%ﬂ H16 r)pSEcpf §99 ]
tEe foll oweng pabl e| 3@exanpbes [f45 | t l9el5pKi| 603! uégif of
t he 5- HT6—reeeptor—are—showrpK—(5S_pili_ (5= pK—{ 5-
pKi (5- HT6) H§@§ Hr8Y | HT8P VO 0D 72081 7385 | 949
PCT/ EP20 67732 -79 1 7.52 17 8.56 32 9.38 47 9. 23
2 7.88 18 9.57 33 9.31 48 8.98 9.88 19 8.53 34 8.72
29 0,07 4 B o1 20 B 22 asLitBeds’ %0, 106" 0%5°5,
9.61 36 9.34 51 9.7 T7C8uHo?Pnihne&nd8nt 9. 63 52 9.67 8

9.63 23 9. 38 8.66 53 9.52 9 9.87 24 9.7 9.
9.61 10 8% oA C’é‘.gé’io%%tlﬁ_offomﬂug&sg&g egl?gféfbn may
8419 ADd8IGfAn bRl cdghifort th@abjdd rdcodRiti®n 8ask fn@led6 4-month-old male

Wistar rats (Charles River, The Netherlands) were used. Compounds were prepared daily

Aot v

and dissolved in physiological saline and tested at three doses. Administration was always
given i.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
determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition. The object recognition test was
performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for
neurobiological studies of memory in rats. 1: Behavioral data. Behav. Brain Res. 31, 47-

59.

While the present invention has been described with reference to the
specific embodiments thereof, it should be understood by those skilled in the art that
various changes may be made and equivalents may be substituted without departing from

the true spirit and scope of the invention. In addition, many modifications may be made



13 9.38 28 9.12 43 8.8 58 9.67 14 9.79 29 8.19 44

9.77 59 9.49 15 9.69 30 9.01 45 9.15 60 9.41 16 9.28
W@1009/061746 9. 78 65 9.49 Exanple 23 Cogniti on PCT/EP2006/067732

Enhancenent The cognition-enhggyjng properties of

conmpounds of the invention may 5 be in a nodel of

" .aC [

BTGRP AL o S R RE ook FEREM APy GbegRERbcesssep or
Neshtr thg b ¥ tivee sreritisatiscoBoofitb e prseten enpipep Atl sdchdmiodifications

' i VA ' . [ sted at
P a R Rl R ED R o e RS
(injection volume 1 mkg) 60 m nutes before Ti.
Scopol am ne hydrobrom de was injected 30 m nutes
after conpound injection. Two equal testing groups
were nmade 10 of 24 rats and were tested by two
experimenters. The testing order of doses was
determ ned randomy. The experinents were perforned
using a double blind protocol. Al rats were treated
once with each dose condition. The object recognition
test was performed as described by Ennaceur, A,
Del acour, J., 1988, A new one-trial test for
neur obi ol ogi cal studies of nenory in rats. 1:
Behavi oral data. Behav. Brain Res. 31, 47- 15 59.
Wil e the present invention has been described with
reference to the specific enbodi nents thereof, it
shoul d be understood by those skilled in the art that
vari ous changes maybe made and equi val ents maybe
substituted without departing fromthe true spirit and
scope of the invention. In addition, many
nodi fi cati ons maybe nade WD 2007/ 051735
PCT/ EP2006/ 067732 -80 to adapt a particul ar
situation, material, conposition of matter, process,
process step or steps, to the objective, spirit and
scope of the present invention. Al such nodifications
are intended to be within the scope of the clains
appended hereto. WD 2007/051735 PCT/ EP2006/ 067732 -81
CLAIMS 1. A compound of formula I: S(O" R Ar/ 5 0On
R2 (R)p R3 R4 5 or a pharnmaceutically acceptable
salt, an individual optical isoner, a racemc or
non-racem c m xture thereof, wherein:
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msfromOto2: nis fromito 3; 10 pis fromO to 3;
Ar is optionally substituted aryl or optionally

waeamsnstsd ed heteroaryl; Xis -C(O- or - CRaRePCT/EP2006/067732

wherein: Ra is hydrogen or C _gal kyl; and 15 Re is

hydrogen, G _6al kyl or hydroxy; R and R2 each

i ndependently is: hydrogenq Affig6al Kyl ;

C _6al koxy-C _6al kyl ; 20 hygr OoXYy- CI 6 al kyl ;

-CH2-C(O -0CH3; -CH2-C(O -NH CH3; or cyano-C _6al kyl ;

er one rogen or Cl_6 alkyl and the

ot her ISA %p@ﬂ?d\%o&%}ﬂ%’l?x ?rerrbered heterogtryl or

het er ocycl yl t hat Qt ai-¥s_ one or two nitrogens and

which is opti®@al st.tutedFl’Wth hydr oxyl ;

cyano- G _6glkyl; o | kyki aryl-G 6 al kyl ; or
C(CHzY, SN-R s AR o: O - or -SR-: WO

20071 051735 POTER2006! 0877 + 821 is 0, 1o0r 2,

and Rh is: G _6alkyl; C3 8 cycloalkyl; 5

G 6abkmpyarnmyanmalﬂ3y acﬁqitklylb salt, hﬁihlﬁi—l@iuzﬁ&bhwl isomer, a racemic or

hgn race}{uc mlxrpure tiler]e'gf NH- G _6al kyl am no;

wherein:
m is from 0 to 2:
n is from 1 to 3;
p is from O to 3;
Ar is optionally substituted aryl or optionally substituted heteroaryl;
Xis -C(0)- or -CR'R"-,
wherein:
R*is hydrogen or C;_salkyl; and
R’ is hydrogen, C,_galkyl or hydroxy;
R' and R” each independently is:
hydrogen;
Ciealkyl;
Cisalkoxy-Cj.salkyl;
hydroxy-Ci.¢ alkyl;
-CH,-C(0O)-OCHzs;
-CH,-C(0O)-NH-CHj3;; or
cyano-Cyalkyl;
or one of R' and R* is hydrogen or Cy_¢alkyl and the other is:
a five- or six-membered heteroaryl or heterocyclyl that contains
one or two nitrogens and which is optionally substituted with hydroxyl;
cyano-Cyalkyl;
Cs.gcycloalkyl;
aryl-Cy¢alkyl; or
-(CHa),-Y-R",
wherein:
Yis -C(O)- or -SO»-;
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N, N-di - Cl _6al kyl am no;  hydr oxy- Cl. 6al kyl wherein the
hydr oxy group may be acetylated; aryl; 15

waeyho873%6al kyl ; or aryl -G _6al kyl oxy- G _6al KpetT/EP2006R167732

and R2 together with the nitrogen to which they are
attached may form a three- to seven- menbered ring

that optionally contai nssrlgﬁ gnal heteroatom
selected fromN, 0 and |s optionally
substituted with hydroxyR® 1820 or Rl and R2 toget her

with the nitrogen to which they(? gtached may form

a guani dinyl group or an am di ny up; R3 and R4

each i ndependently is hydrogen (ﬁs-s@yd@al]asl'lkyl or one

of R3 and R4 together with one ok B% d R2 and the
atons to which they are attached®may forma five or
si x-menbered ring; 25 or R3 and crina-Ogediyr may form
=NRW wherein Re is hydrogen or 6-al and each

R5 is independently hal o, ail?ypl 64%/?,10 G _6 al kyl,
hetero-C _6 al kyl, cyano, -SOZde/drOXQ( =0 - NReRf, -SW
-C(=0-Rl, where each of Rd, Re Rf is

i ndependently hydrogen or C _6 a y?’ and Rl is

hydrogen, C _6 al kyl, hydroxy oNIGCGalk3mahdcoxy. 2.

The conpound of claim1l1, or ap

acceptabl e salt thereof, wher e:}\?fi\]pn@sﬁ%h(cy&nlﬂﬁ ’

is froml to 3; WO 2007/ OE;]dlaﬁy—E@ﬂﬁ@%@ﬁm&émﬂroxygﬁeup may
pis fromOto 3; A is oB%ace é(%/ substituted aryl or
optionally substituted heter Xis -C(O- or

- CRaRb- wherein Ra is hydrogen onrle 6al kyl and Re 5

i s hydrogen, C _6al kyl or hydroa¥1($l a n R2 each

i ndependently is hydrogen, C _6a Xyt 8al koxy-

G _6al kyl, or hydroxy-G _6 al kyla;ryldtl 6alkgloaff (Rlalkyld R2
IG:II Ezﬁgg%glglnodlg&geéﬁer QX }0 n%lttrg]geen(%o w% htge%ﬁlrﬁ tached may form
h;&ﬂe@xy seven- mefribered rorg thab(opmrrb)ldy @ﬁhta‘ﬁﬁ)s :he:t(mlmx&raj{ hetelroatom

AR L QSR bR ot PaBl LS PRToall: ™
at t achedor R' and R? together with the nitrogen to which they are attached may form
a guanidinyl group or an amidinyl group;

R’ and R* each independently is hydrogen or Cj_¢alkyl;

or one of R* and R* together with one of R and R and the atoms to which
they are attached may form a five or six-membered ring;

or R’ and R” together may form =NR® wherein R® is hydrogen or Cy_¢alkyl;
and

each R’ is independently halo, Cy_¢ alkyl, halo-C;_¢ alkyl, hetero-C,_¢ alkyl,
cyano, —SO,R?, -C(=0)-NR°R’, -SR?, -C(=0)—R8, where each of RY, R® and R'is
independently hydrogen or C; galkyl and R® is hydrogen, Cy ¢ alkyl, hydroxy or Cy¢
alkoxy.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof,
wherein
m is from 0 to 2;

n is from 1 to 3;
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may forma three- to seven- nenbered ring that
optionally contains an additional heteroatom sel ected

wo ewmod730 and S; or RL and R2 together w th tPEI/EP2006/067732

nitrogen to which they are attgched 15 may forma
guani di nyl group, an am di nyl group, a carbanyl group,

or a urea group; 4. each independently is
hydrogen or Ci GPB%&O%IE] or one of R3 and R4 together

with one of Rl afwiis REtlatrﬂilytshbstlamt@dmryl pooptiinaHy sutestituaed
Al drrayformafive or six-nenbered ring; or R3
iR
together may form NR\NV\,herel n Re is hydrogen
or 20 Gi_6 al kyXjs -&i0)eack RB'-ivehereid &) ésrhgdntdey oh&lieglkyl and R°

¥ al kyI hetero- C _6 al kyl,
thﬁro%]e}f%ﬂ?ﬁl?&)r'h%i -SW -C(=0O -Rl vvhere each
of Rd, Re and RfR' anisreadpmlddpmdbyﬂﬁydw@@gm &#1-6@kyloCi.calkoxy-
h gen, G _6 alkyl, hydroxy or G _6
2L b W19, S

fpound of claim 1 or 2, or a
phar maceut i cal | yorapeeiRabheRS alhtydregnn of fidi a.lkydlaati the other is C_

CRbl o R eyl C Qg b RIRLgBH T, B Fpepigrea

peteimafyl onheteltooyc}yl tiat costagptonemakwvy nstdgsns;t ut ed aryl or

optionally SUbSté tk‘%@ﬁg%%ﬁ e?&%i%é}t&g%%fqog&&%% Ihkch(%ﬁey arg attached

- CRaRe-, wherein:
H@yf@ﬁw b de7 36 sREN/ MPROOGAGEIEAB optioadllyR@nnaanmmcwgmn

or . and R2 each independently
ﬁ]eteroﬁ 861%:5631%%1%&9 ﬁn > 5 hydroxy-GC _6 al kyl;

CH2 C( O) CI?HS or- dﬂi’( (’r))geft\]H,-r@hﬂl, the mtrc[gy:altmwﬁ?lchﬁhd:ykarb attached
ne and t he

mtaﬁ QI 4 gu zg a %m% yc%o%p &n gy ?111('19; 8%]? ra] 0967216 Gl\éyl})l’ Or durea group;

R’ and R each 1ndependently is hydrogen or C¢ alkyl

or one of R* and R* together with one of R' and R and the atoms
to which they are attached may form a five or six-membered ring;

or R’ and R* together may form =NR® wherein R® is hydrogen or
Cisalkyl; and

each R’ is independently halo, C;_¢ alkyl, halo-C;_¢ alkyl, hetero-
CLsalkyl, cyano, —SO,R?, -C(=0)-NR°R’, -SR?, -C(=0)—R¢, where each of R!, R® and R’
is independently hydrogen or C;¢alkyl and R® is hydrogen, C; ¢ alkyl, hydroxy or C;6
alkoxy.

3. The compound of claim 1 or 2, or a pharmaceutically acceptable salt, an
individual optical isomer, a racemic or non-racemic mixture thereof,
wherein:

m is from 0 to 2:

n is from 1 to 3;

p is from O to 3;

Ar is optionally substituted aryl or optionally substituted heteroaryl;

Xis -C(0)- or -CR'R"-,

wherein:

R*is hydrogen or C;_salkyl; and
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-(CH2)r-Y-R'', wherein: Yis -C(O- or -S2-; 15 r
is 0, I or 2, and R' is: G _6alkyl; C3_8 cycloalkyl;

w@eooGaskexy; 20 cyano-C _6al kyl ; hal o- G _6al Kp¢T/EP2006/067732

hydroxy; amino; NH G _6al kyl gpi no; 25
N, N-di - Cl _6al kyl ani no; ~hydroxy-C _6al kyl wherein the

oS ol tor; R AE A B arkyr: o

Rl and RR' arrﬁg%jtdaeln lmdlepctndehéymtrogen to which they are
attached may for@ ggdhhree- to seven- nenbered ring
that optionally cont@aihs an additional heteroatom

sel ected from N,Csalkyd S and which is optionally

substituted wt hh}Ej\f/%[ glaﬂgﬁ(j and R4 each

I ndependently is G _6 alkyl; and WO
2007/ 051735 PCT/EP%@KI)B@Y}EQ - 85 each R5 is

i ndependent |y hal 6 alo-C _6 al kyl,
hetero-C _6 al kyléH é%y%)nlc;@1 bﬁ@ﬁg -C(=0) - NReRf, -SW

-C(=0 -RI, wher ecyenck16ilk®d, Re and Rf is

Ih; gregggggp%eyog I'lky QE&) %@ %hh%ro%%ﬂ%r @1 kXﬂ%l%lﬂ tlE?otjh& 1§ 4
The conpound of ca/alyo@‘lealbﬂ clains 1 to 3, vvherel nnis

1. 5. The conpou f e of clains 1 to 4,
wherein R3 and 9'8 aﬁky%’lrolgen 10 6. The conpound of

any one of clai mf,CHzlroYR, wherein R5 is -C(=0) - NReRf,
wherein Re and Rf | ndependent |y hydrogen or Ci _6

al kyl. 7. The covﬁlb%glﬁd of any one of claims 1 to 6,
wherein RI and R2 each Ynde€pendentOy;is: 15 hydrogen;
ris0, 1 or 2; and
R"is:
Ciealkyl;
Cs.gcycloalkyl;
C.¢alkoxy;
cyano-Cyalkyl;
halo-C,_salkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;
hydroxy-Ci_salkyl wherein the hydroxy
group may be acetylated;
aryl;
aryl-C,.¢alkyl; or
aryl-C¢alkyloxy-C).¢alkyl;
or R' and R? together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom

selected from N, O and S and which is optionally substituted with hydroxyl;
R’ and R* each independently is hydrogen or C,¢alkyl; and



G _6al kyl; hydroxy-C _6 al kyl; -CH2-C(O) - OCH3;
-CH2-C(O -NHCH3; or 20 cyano-C _6al kyl or one of Rl

wa@ea7®2178% hydrogen or G _6 al kyl and t he ot hePCT/BP2006/067732
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cyano-Ci _6al kyl; aryl-C _6 alkyf;_; or (CH2)r-Y-R'",
25 wherei n: YIS-C(O) or -S2-5 r is 0, 1 or 2; and

5y'a s g ﬁfh%ﬂxhqunﬁ&tg%mg e 16%&91' ﬁaag Cy. 6%1@3@%&9&&@1@1

m@agoesnz&%ﬂzs@éﬂi HﬁE#mQRg wha@ cach Of RY ,R°and R is

ST D BT v

akexyl ated; 5 aryl; aryl- C|_6a| kyl; or

aryl -G _6al kyl oxy-C _6al kyl; or Rl and R2 t oget her

with the nitrogen to which they are attached may form

4. t hr ee- Thocmeyemd afenbenedf diimg 1tthdt whgeinonalll y

contai ns an additional heteroatom 10 selected from N,

0 and S and which is optionally substituted W|th

hydr oxy| Th&onTpeinclorfpoynde of claimy 1and, whereinaR rnd R*tage Fydrogen.
wherein Ar is optionally substituted phenyl. 15 9.

The conpound of claim8, wherein Ar is phenyl

6pt i onal Thye sulysdintdutfady bye of@aimtsd th Suwhereisi RiiesCRE))-NRR,,

?Ire%d% agl%cf{'kﬁ?déﬁienfiglgtgﬂ%%g%g%h oﬁ C:;'alaﬁ’(yl G _6 alkyl,

7. The compound of any one of claims 1 to 6, wherein R' and R* each
independently is:

hydrogen;

Ciealkyl;

hydroxy-Ci.¢ alkyl;
-CH,»-C(0O)-OCHz3;
-CH,-C(0O)-NH-CHj3;; or
cyano-Cjealkyl
or one of R' and R* is hydrogen or Cy_¢alkyl and the other is:
cyano-Cyalkyl;
aryl-Cy¢alkyl; or
-(CH)- Y-RY,
wherein:
Yis -C(O)- or -SO»-;
ris0, 1 or 2; and
R" is:
Ciealkyl;
Cs.gcycloalkyl;
C.¢alkoxy;
cyano-Cyalkyl;
halo-C,_salkyl;
hydroxy;

amino;
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cyano, -S2Rd, -C(=O-NReRf, -SW -C(=0O-Rl, where
each of Rd, Re and Rf is independently hydrogen or

w@R006/05178%1 and Rl is hydrogen, G _6 al kyl, hyPCDEDP2006/067732

G _6 20 al koxy; 10. The con‘p_ogfp_d of claim9, wherein
Ar is phenyl optionally substitut ed by halo. 25 11.

The conmpound of any one of clai gy 69 } m?erei np

is 0 or 1. 12. The conpound of any Fhe  of cl'aims 1 to

11, wherein Xis -CRaRb-. 13. THéNednfostiglapiine] ai m

12, wherein Ra and Rb are hydro Q-1 T .

conpound of any one of claim?7, * reorxgi(bnméiryll\gﬁﬁﬁlar%%lé%droxy
gougim@ydicagetylatednd R2 is -(CH2)r-Y-Rh. 15. The

conmpound of any one of clains 1 }q 14, wherein
Ar-S(Omis in the 7- 35 p03|t|on bf the chroman core.

WD 2007/ 051735 PCT/ EP2006/ 067732ryl-Cg7lkyltér The

compound of claim15, wherein n

: ound
of claim15 or 16, wherein R3 anat%l Féll'%r g“r’%%ﬁ-é%%ﬂ? 5
18. The @Idhlpmmrﬁf‘togetmrwldnélemﬁtrmgeanwhm they alri’,attached may form

el r e
%e§ tg f% b m%gl%e{la:l]i rlégthatFé’b%oﬁgﬁg%% ezgréﬁin éééglﬁ olatom
sefl;ecte]i(frdm(N éyant S aiel whmh kg/d)ptlonlayjdmbxgtuﬁd_\@lﬂahk@rloxyl
-CH2-C(O -0CH3; -CH2-C(O -NHCH3; or 15
cyano- G _6al kyl or one of Rl and R2 is hydrogen or
€ _6 al k¥he amipdune atahgpné of claiopdrio7Cvh&ainkAn is optionally

g Rghaly | o (e YR 0 e s
G _6alkyl; 25 C3 8 cycl oal kyl ;
9. The compound of claim §, wherein Ar is phenyl optionally substituted by one
to four residues R6, wherein
each R%is independently halo, Cy_¢ alkyl, halo-C;_¢ alkyl, hetero-C,_¢ alkyl,
cyano, —SO,R?, -C(=0)-NR°R’, -SR?, -C(=0)—R8, where each of RY, R® and R'is
independently hydrogen or C; galkyl and R® is hydrogen, Cy ¢ alkyl, hydroxy or Cy¢

alkoxy;

10. The compound of claim 9, wherein Ar is phenyl optionally substituted by
halo.

11. The compound of any one of claims 1 to 10, wherein p is 0 or 1.

12. The compound of any one of claims 1 to 11, wherein X is -CR*R"-.

13. The compound of claim 12, wherein R* and R” are hydrogen.

14. The compound of any one of claim 7, wherein R' is hydrogen or Cj_galkyl,

and R?is -(CH,)- Y-R".

15. The compound of any one of claims 1 to 14, wherein Ar-S(O)y, is in the 7-

position of the chroman core.
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C _6al koxy; cyano-GCi _6al kyl; hal o-G _6al kyl ;
hydr oxy; 30 am no; NH G _6al kyl am no;

woRdds7e3  6al kyl ami no;  hydroxy-C _6al kyl whePei/RP10h€067732

hydroxy group nmaybe acetyl at_egl7'_35 aryl; WO
2007/ 051735 PCT/ EP2006/ 067732 ~-88 aryl-C _6al kyl ; or
aryl -G _6al kyl oxy-CG _6al kyl; or RL and R2 together
with the nitrogen to which they are attached may form
8.t hr ee- Thocaepamd afshiarlédwhdrpig ntilsdt optional |y
contains an additional heteroatom 5 selected from N,
0O and S and which is optionally substituted with
h¥:dr oxyl Th@@mhedodieaourid oofl 6 ameran®’ ohd & afertydideno
19, wherein Ar is phenyl optionally substituted by
one to four residues R6, wherein each R6 is
iI$dependEm ¢ompraind, of@ny 6nabkaldimsHaltod Ciwteran kys O or 1.
hetero-C _6 alkyl, 10 cyano, -SQ2Rd, -C(=0) -NReRf,
-SW -C(=0-RlI, where each of Rd, Re and Rf is
i dependEmt ¢om porcidaeny one @ clémallkyo 18nvheRtin RS and R* each
] 6 alkyl, hydroxy or G _6 al koxy; 21. The
gpgg%%%ggﬂ%g clai m 20, wherein Ar is phenyl optionally
substituted by MHyrégho. 22. The conpound of any one
of clainms 15 to Al wherein Xis -CRaRb-. 23. The
conpound of cl ai rﬁ'éﬂfy’v\herei n Ra and Re are hydrogen.
20 24. The conpdwddoxyfCcdadkylh 19, wherein Rl is

hydr ogen or Oﬁﬁ@gqﬁ@% 2 is - (CA2)r-Y-R . 25.

The conpound of érein said conpound is of

the formula I11:-CHN2C(®)-REBCHa Br (R)g (R5) 25 OO p
111; wherein: % iS orﬁ(q to 4;
yano-Cj_galky!

or one of R' and R* is hydrogen or Cy_¢alkyl and the other is:
cyano-Cyalkyl;
aryl-Cy¢alkyl; or
-(CH2),-Y-R™,
wherein:
Yis -C(O)- or -SO»-;
ris0, 1 or 2; and
R" is:
Ciealkyl;
Cs.gcycloalkyl;
C.¢alkoxy;
cyano-Cyalkyl;
halo-C,_salkyl;
hydroxy;
amino;
NH-C;alkylamino;
N,N-di-Cj_salkylamino;
hydroxy-Ci_salkyl wherein the hydroxy
group may be acetylated;
aryl;



each R6 is independently halo, C _6 alkyl, halo-C _6
al kyl, hetero- G _6 al kyl, cyano, -SCO2Rd,

WO G0z BiReRf , -SW -C(=0O -RlI, where each of ReCT/Re20a61057732
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Rf 30 is independently hydrog§8n_ or G _6 alkyl and R

is hydrogen, C _6 al kyl, hydroxy or G _6 al koxy; and

p, Rl, R2, and R5 are as recited grthlclc1 15 WO

2007/ 051735 PCT/ EP2006/ 067732 _é 6. e conmpound of
claim25, wherein q is 0 or 1 ardyl®6 cekyleay-€:1-«@Kyl; The
conmpound_ of! Clai i.n: ' [
e
Rihres thyeheogeemberediringzth ktydptioanldy ¢ tain san {ddH)mal KetRoatom

Srdfy AT A oRla Fhih Sron IR Gt RE) SERIRSYRY, |7
wherein p, q, Rl, R2, R5 and R6I are as recited in

2 T , , . .
o oty IR SR TROAREo G55 R R G oo
Qlﬂspimtffjd@drﬁ:tv_fowmsiélhas R, whgreirl, R2, fRSf and R6 are as
et o0 LR R R Al R TIRERBIC hBL
inpdo ogfEMR’, -CI=60+ KRR, -SR3 & (e Po+Rabkyile eagh of RY, R® and R'is
{ﬁ?ié?{q%%ﬂly@%‘égén’ %rné(}%laﬁ{ypan(f RO %lh@ﬂdgeﬁ) "CLsalkyl, hydroxy or Cy

alkoxy;

21. The compound of claim 20, wherein Ar is phenyl optionally substituted by
halo.
22, The compound of any one of claims 15 to 21, wherein X is -CR*R"-.
23. The compound of claim 22, wherein R* and R” are hydrogen.
24, The compound of claim 19, wherein R' is hydrogen or Cy_salkyl, and R* is -
(CH»)-Y-R".
25. The compound of claim 15, wherein said compound is of the formula III:
T1
N
i s 0 ~g?
(R)q AN R%),
o I,
wherein:

q is from O to 4;

each R%is independently halo, C;_¢ alkyl, halo-C;_¢ alkyl, hetero-
CLsalkyl, cyano, —SO,R?, -C(=0)-NR°R’, -SR?, -C(=0)—R¢, where each of R!, R® and R’
is independently hydrogen or C;¢alkyl and R® is hydrogen, C; ¢ alkyl, hydroxy or C;6
alkoxy; and

p, Rl, RZ, and R’ are as recited in claim 15.



10

15

20

25

WD 2007/ 051735 PCT/ EP2006/ 067732 90 p, g, r, Y. Rs,
R6 and Rh are as defined in claim?25, 32. The conpound

w@booclsi7as 31, wherein said conpound is of the POI/RP1086/067732

IXe /1 100, Rt (R6)q //_{(R5) 00 p Ix 5 wherein
R5, R6, R7, p and q are as recited in claim31. 33.
The conpound of claim 31, wherein said conpound is of
the formula XX / 1 I \ OOR7 (R6)qO0 O({)RS)p X
dher ei n R coRepoRd, of glaam dSowiaereinagis Deciltaed R s lpllai m
31. 10 34. The conpound of claim 1, vvherel nitis

sel ected fromthe group consisti ng o

77.Benz enBsudnoprydnd vk 2 awhercingt hg/hycthgemrmmd Rf-ipmethyl.
7- Benzenesul f onyl - 2- net hyl am nonet hyl - chr oman- 4- ol ;
(7-Benzenesul f onyl - chr oman- 2-yl nmet hyI) met hyl - am ne;

1% The compound of claim 25 or 26, wherein R' is hydrogen or Cy. 6a1ky1 and R*

%’-F@Iﬁze-%ﬁﬁ?l f onyl - 4- net hyl - 2- net hyl am nonet hyl - chr onan

(R) - (7-Benzenesul fonyl - chroman- 2-yl net hyl ) - met hyl -am n

%%) (7- Bel}]ez ceor?le%olﬂnfioog )(/: alnér%?b\lyr%fﬁelﬁ sa dcoyﬁ)oujld 1S (%f th? formula Iv:
e; (R -2- ] - Benze | - chr oman- 2-yl net hyI )

-am no] - acet de;

(R -C (7-Benzg Ifo -21\;@) met hyl am ne;

20

(R -[(7- Ber@énesulé/&syl 1%hr oman- 2-yl net byl ) - met hoxycar
bonyl met hyl - am no] -acetic acid net hyI ster; (R -2-

[ ( 7- Benzengsslenomy), RERCORBadRYArgRE Rygltgd in claim 25.

(2- hydroxy-ethyl) -am no] -ethanol; 2- |

(7- Benzenesul f onyl - chr oman- 2-yl net hyl ) -am no]

3@t hanol Thd &mpadmd|of claim 25, wherein said compound is of the formula V:
(7-Benzenesul fonyl - chroman- 2-yl net hyl ) -nmethyl - am no]
-acetam de; 25

(R -1-(7-Ben

an- 2-yl met hyl ) - pyrrolidi
R

n- (R) 3-o0l;
(R) - 1- ( 7- Beniy dn- 2-Y1 met hyl ) - pyrrol i di
n-(S)-3-ol; o~ R

(R -N(7- Bé%%enesg{/f\énylm\,phr oman- 2- yl met hyI ) - N- et hy!l -

nmet hanesul f onam de;
(R) - N-(7- BgRge RO RTHOEBL = 35 Ve!cﬁ@& YdimNset hyl -

acet ani de: ng%gli 051735 PCT/ EP2006/ 067732 -91
(R -N-(7- Benzenesul fonyl - chroman- 2-yl ne\ t hyl ) - met hanes

91.f onam §@ompound of formula VIII:

JLEL A

/\\

wherein:
R’ is:

hydrogen;
Crsalkyl;
Csgcycloalkyl
hetero-Cj_salkyl;
halo-Cealkyl; or
~(CH),-Y-R*; and
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(R - N-(7-Benzenesul f onyl - chroman- 2- yl net hyl ) - acet am de

W(’Q R)oIME1(7F5 Benzenesul f onyl - chr oman- 2- yl net hyl ) - PehEP2Y6/067732

xy-acetam de; (R)- _ 90 -
1- (7- Benzenesul fonyl chroman- 2=yl net hyl ) -

%Fgg dtfqgt ﬁycl duE§ as dc‘ﬁne in claim 25,
enzenesu onyl roman-é-yl nmet hyl ) - ur ea;
(R) - (7 Benzenesul f onyl - chr oman- 2-yl met hyl ) - met hyl -carb

C aCI S . .
7 Benz e &1 4%1%/ %f nrl g&hR%]]ﬁgel)rlll Sﬁlgtcl'? }Sound is of the formula IX:

1 rret hyl - ur ea;
(R -N-(7-Benzenes yI n 2-yl nmet hyI) 2- hydr oxy
-acet am de;
(R -N-(7- Benzen onySchr rgan -2-yl th)ﬂ)-lsobutyra
m de; 10 (R)- Et esul 5
(7-benzenesul fonyl chroman 2- yI mst hyl ) - am dé
{(vRyreilr K7 RBRI7e nes g bfeanyteieb imamim 2.yl met hyl ) - 3- net hyl -
urea; (R) -Acetic acid
1-[(7-benzenesul f onyl - chroman- 2- yl et hyl ) - car banoyl | - e
Bhyl estEli¢ compound of claim 31, wherein said compound is of the formula X:
(R) - N-(7-Benzenesul fonyl chroman- 2-yl met hyl ) - 2- hydr oxy
- propi onam de; (R
[ (7-Benzenesul f on
- propan-2-ol; 15
(7- Benzenesul fongd
-ethanol; (R -2- X
(7- Benzﬁengsq,l f onyl -chr oman- 2 yI nmet hyl ) - ami no]

WRETSHEYL IFIyR Rk aee aS(r%lted in Claim 31.
- 2-[(7-Benzenesul fonyl - chroman- 2-yl net hyI) met hyI car ba
nmoyl met hyl - am no] N et hyI acet am de

8- Fl uor RS AFCl 1) whensinghrisrelsct Ffefrh ]group consisting of
7%5%'%@&%2' 2- n?&hﬁﬁ}un%tﬁ’ﬁrcﬂpﬁﬁgﬁ yldmani ¢ acid

(7-benzenesul fonyl~chroman-2-yl met hyl ) - et hyl - ani de;
Y-@Bﬁl@cﬂdf@mab&mwlammomqh;yld:hroman 4-ol;

g e T e BT IRk 2t bt P oy

7- Bef adn@iliohiyl-&;meth yR)2- B@ﬂ@@dﬁﬁnbm&ﬂiyﬁ ORiogn aC4-d1;
27 benzenesul f onyl - chr oman- 2-yl net hyl ) - am de;

Ry (Benzonesplfpnylshermaamandaethpyrinethdcreine;
% @%@&Fe%ﬁ‘]ﬂ@ﬂ%ﬂ%mw @?ﬂ%&hyl Rkt ding> am de; (R)

rop ane- onic a
(m-béWZBﬂEzsn&sﬁtEouWI-chmmma-ﬂnytﬂlsrbtahmh@]fmnmﬁe (R) - 2-

I | f 2-yl met hyl
e R e T P T
(R~ hemmwﬁo@@ybhmhfaarmp}n?eﬂyﬁ)mieﬂwx)ycmdsﬂwme&m @@ ino]-acetic

R) - 2-
%‘[“%Wﬁ?ﬁ?ﬁo benzenesul f onyl ) - chr oman- 2-yl met hyl ]
E 7)”2 PO7-Bare a0 b ny1 38 rdrfRh- @y}ﬁﬁ&ﬁﬂ)”(&%?o;@fét D- amlno] ethanol;

benzenesulfonyl -chroman-"2-yl iret hyl") - mét hyl - am de;
PRy T- Belifﬁnésalfﬁnﬂmhoorbemie}rh@stlnlyf)c;mlln))} cﬂnraorﬂan 2-yl]-meth

R T L R B T
(14) D|(7 Benzenesulfonyl chroman-2-ylmethyl)-pyrrolidin-(R)-3-ol;
g Benzenesul f onyl - chr oman- 2- yl met hg{ -C, CCtri
fF)ubr(B B%% -3-ol;

HEMUSaV STy WS BbomEE D)
Pgﬁﬁ?%@él%ﬁ? 1- chro%?an 2- tXmeth yD)-N- methyl methanesulfonamide;

7- Benzenesul f ony roman- 2- yl met hyl ) - benzenesu
(R )oeNa(i Brazenesulfonyl- chroman 2-ylmethyl)-N-methyl-acetamide;
(R)-N-[7-(3-Fl uoro-benzenesul f onyl ) - chr oman- 2- yl et hyl
] - met hanesul f onam de; (R)-Ethanesul fonic acid
[7-(3-fluoro-benzenesul fonyl)-chroman-2-yl nethyl]-am d
€,

- am no]j
~ 7
rret hyl - am no]
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(R) - Cycl opropanesul fonic acid
[ 7- (3-fluoro-benzenesul fonyl)-chroman-2-ylnethyl]- 5

w@eiod®es176R) - Prop ane- 2- sulfonic acid PCT/EP2006/067732

[ 7-(3-fluoro-benzenesul fonyl)-ghroman- 2-yl net hyl ] -
am de; (R) -[7- (3-Fl uoro-benzenesul fonyl)

h )
R SR Gl S P el R SRS
(18)=NE(17thnzbl{fEﬁlf011]500ﬁ1B)nan22 y{rhéthyl)-acetamide; _
(3 Flonscbenzenesul oyl ) ehparar 2.l et ) - ari o
€ I : hyl]- N ne
El?)yf _%7 ?{S?%?E%@%ﬁ? Oﬂgﬁ]ﬁhgfé %‘Mhl)eﬂﬁﬁ‘)r P!? Qh'mgf}b&l RL!
(B-E E@Tzcn@e}f@e)ﬁe:bmmm%y}metbhbm 2-ylnethyl] -

@%"Wlﬁ‘?nfﬂa%w 101 rc%“%né%“z% ALY RHD T YT S 20 R s e
1 R)11-37-GenBibyillfou ylediromaR)2- Bifeangs unfomjlaregi d

7-(3-fluoro-benzenesul fonyl )-chroman-2-yl net hyl ] - met h
)z Na(ﬂf%e@zergﬁ@l onyl-chroman-2-ylmethyl)-2-hydroxy-acetamide;

§181N(<77 %%r?e@&l%ﬂﬁ gﬂwmaqlhﬁ §'> Yot o)géﬂﬁde( 1- phenyl -

-am ne. A pro ess ucing the
db)nﬁtdlam@uﬁcmo add r@blemzanbmlﬁwnsi Chmﬂaam%ylmethyé) drmrdst

R e A D e T R

(R RZetiR3Acid4 - {171 ben Zén etidfoilyMéh ram@a 1P Gluieh Y- czfrBﬁlﬁUMii- e’th’@fl ester;
& )N_% %0 7!@%%}17 C:gl? 1foF;1c§1T/cErF;ﬁ)a%6§ ?f?nzgd?}%l) 2- hgy:%irgcy— pSI'O|[:\))10 nlam 1de
(R)-1-[(7-Benzenesulfonyl-chroman-2-ylmethyl)-amino]-propan-2-ol;
(R)-2-[(7-Benzenesulfonyl-chroman-2-ylmethyl)-methyl-amino]-ethanol;
(R)-2-[(7-Benzenesulfonyl-chroman-2-ylmethyl)-amino]-N-methyl-acetamide;
(R)-2-[(7-Benzenesulfonyl-chroman-2-ylmethyl)-methylcarbamoylmethyl-amino]-N-
methyl-acetamide;
(R)-[7-(3-Fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-methyl-amine;
(R)-Cyclopropanesulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-methyl-amide;
(R)-Cyclopropanesulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-amide;
(R)-[(7-Benzenesulfonyl-chroman-2-ylmethyl)-methyl-amino]-acetonitrile;
(R)-Propane- 1-sulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-amide;
(R)-2,2,2-Trifluoro-ethanesulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-
amide;

(R)-Propane-2-sulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-amide;
(R)-2-{[7-(3-Fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-amino }-acetamide;
(R)-Propane- 1-sulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-methyl-amide;
(R)-2-{[7-(3-Fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-amino }-ethanol;
(R)-Ethanesulfonic acid (7-benzenesulfonyl-chroman-2-ylmethyl)-methyl-amide;
(R)-C-[7-(3-Fluoro-benzenesulfonyl)-chroman-2-yl]-methylamine;
(R)-1-(7-Benzenesulfonyl-chroman-2-ylmethyl)-piperidin-4-ol;
(R)-N-(7-Benzenesulfonyl-chroman-2-ylmethyl)-C,C,C-trifluoro-methanesulfonamide;
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la which is optionally oxidized to give a conpound of
formulalb O R Ar )y m2 ~R5> O (fi)n PR3 R4 1| b

wokiocksi735 opti onal |y reduced to give a conmpounBCDEP2006/067732

formula Ic or 1d OH 95)5) R &4 S(O,NR2 SC(OmR 2 (RO
Wr A (FF O( )n NR R3 R4 R4& 51c Id or

{@@g?@é‘g&%&?&ﬁ%% Byl UbheELED b0, SO dhf e oot on

&R )-N={RS3-lfibyorbenReR sl on yheHreman A- ylnﬁih}ﬂmeﬁLanE@LlfoﬁhmMe

def I h
Bl FloBET o0 A 8By Ao bEREN A e g -S Brah g Amide:

32-Cydddprop iR sCIes RO [ 2f 3-1051Ubdh zbn REEAT Y- A o dn 3NYImethyl] -
one of clains 1 to 34 for the use in the treatmenti or

Eﬁé@entlon of a central nervous system di sease

epr eiﬁﬁe E%ﬁﬁbrﬂé)ﬁ&ﬁ%?@ﬂlu%ﬁ) B E&HHB%@ %m@so? Imethyl]-

sions, neurol ogica di sorders nmory ers,
antdent i on WO 2007/ 051735 PCT/ EP2006/ 067732 -94

ficitdisorder otrophic
(kU PR b Ghaes S S EPR R PERTE B0 Bt ke
)SDI[MBﬂuoﬁtﬂibehlkEﬁh%mﬂ@)h 1')1 cﬁrcdh@rﬁ@%@metﬁ&]—%methyl urea;

e EARR R onﬁ”gﬁ% o B R e

geckhh@igrceutical Iy acceptable ingredient. 5 39. A
&Harnaceutlcal composition according to claim 38,

eNdi7n( 3t Flupre-brygengsulfonyhhehromag - Wereth b Nomethaht i on

gg@%hghugervous system di sease sel ected from
psycﬁoses schi zophreni a, mani c depressions,
fRut-07-08Fbalro dies mderd®n yhrehoryard 2 spmetbyl; 1-aethyhuian

(R)-1-[7-(3-Fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-1,3-dimethyl-urea;
(R)-Ethanesulfonic acid [7-(3-fluoro-benzenesulfonyl)-chroman-2-ylmethyl]-methyl-
amide; and

(R)-(7-Benzenesulfonyl-chroman-2-ylmethyl)-(1-phenyl-ethyl)-amine.

35. A process for producing the compound according to claim 1, wherein
in a first step, a compound of formula XI

0

XII

to give a compound of formula Ia
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deficit disorder, Parkinson's disease, amyotrophic
| ateral sclerosis, Al zheiner's disease, food uptake

wale@aensiess, and Huntington's di sease. 10 40. WBET/BP2086/067732

conpound of formula I according;yto any one of clains 1
to 34 for the preparation of a nedicament. 41. Use
according to claim 40, mhere'n the nmedi canent is
useful in the treatment or $hrevention of a centra
nervous system di sease_sel egted fron1gsychoses

schi zophrenia, mani DNS, rol ogi ca
di sorders, nennrxNﬂ]so tentl eficit

di sorder, 15 ParKkins %3 ﬁyotrophic | at er a
sclerosis, Al zhei netR's di sease, gd upt ake

di sorders, and Huntington's dlséhg% 42. TRe invention
as descri bed herei nabove.

which is optionally oxidized to give a compound of formula Ib

OH
R' L
8(0); | i
5) (x)n or O
(R™ N (R (KL
R R RS R4
lc Id
or wherein compound Ib is subjected to Grignard reaction to give a compound of
formula Ie
RA OH
R’
S(0) |
A’ N—R®
R Oy
( P 344
R™R le
wherein Ar, R'to RS, R%, m, n and p are as defined in claim 1.
36. The compound formula I, obtainable by a process according to claim 32.
37. The compound of formula I according to any one of claims 1 to 34 for the use in

the treatment or prevention of a central nervous system disease selected from psychoses,

schizophrenia, manic depressions, neurological disorders, memory disorders, attention
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deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease,

food uptake disorders, and Huntington’s disease.

38. A pharmaceutical composition comprising a compound of formula I according to

any one of claims 1 to 34 and a pharmaceutically acceptable ingredient.

39. A pharmaceutical composition according to claim 38, wherein it is useful in the
treatment or prevention of a central nervous system disease selected from psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease,

food uptake disorders, and Huntington’s disease.

40. Use of a compound of formula I according to any one of claims 1 to 34 for the

preparation of a medicament.

41. Use according to claim 40, wherein the medicament is useful in the treatment or
prevention of a central nervous system disease selected from psychoses, schizophrenia,
manic depressions, neurological disorders, memory disorders, attention deficit disorder,
Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease, food uptake

disorders, and Huntington’s disease.

42. The invention as described hereinabove.

ki



