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and R6 20 together may form =KRL wheregisn Rf is
hydrogen or Cl_nn-al ky| Ar-&{e;- RS
i ndependently is hydrogen or © >~8 ky or one of
R and R8 is hydrogen and the other is dn optionally
stbst i t etawhafuacoticly acreptidde et theeofr oaryl or 5- or 6-
menber egndgh.er ocycyl ring containing one or two
nitrogen(s), %;;’Flg) nd Ra together with the nitrogen
to V\,hlchtH% ’tached may form an am di nyl
group, a ZEplmfrealgxi;up, a guani di nyl group, or a 5-
or 6-nenberggo hgtgrocyclic ring that optionally

i ncl udes an, additi naI hetcE tom selected fromO0O, N

dhd S and vHFEREP or gpHiqpellysyibspiggpiest 5- or 6- membered
heteroaryl;

each R is independently halo, Cy.;;-alkyl, Ci-1z-haloalkyl, Cy.1p-heteroalkyl,
cyano, —-S(0)eR?, ~C(=0}-NRR’, 8O- NR'RY, -N(RH)-C(=0)-R®, —C(=0)N(RY)-, or
—C(=0)-R, where t is from 0 to 2, R% R, B, R* and R® each independently is hydrogen
15 or Crpalkyl;
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Ris ;
nisfrom1to 3;
R’ and R* each independently is hydrogen or Cy.;5-alkyl
R’ and R® each independently is hydrogen or C1.2-alkyl, or R’ and R
20 together may form =NR’ wherein Rf is hydrogen or Cy.1p-alkyl; and
R’ and R® each independently is hydrogen or Cj;;-alkyl, or one of R” and R®
is hydrogen and the other is an optionally substitited 5- or 6- membered heteroaryl or 5-
or 6- membered heterocyclyl ring containing one or two nitrogen(s), or R’ and R?
together with the nitrogen to which they are attached may form an amidiny] group, a
25 urea group, a guanidinyl group, or a 5- or 6-membered heterocydlic ring that optionally
includes an additional heteroatom selected from O, N and S and which is optionally
VB/09.11.2005



WD 2006/ 066746 PCTI EP2005/ 013291 -2 substituted wth
am no, or one of R7 and Rs and one of R5 and R6
together with the atons to which they are attached
waypotkoéarsa 5- or 6-nmenbered heterocyclic ri neCiiEbos/oi13zon
optionally includes an additi.onal heteroatom

selected fromO, N and S. The 2corrpounds of the

SPGB Br aBL R fldphe LPIC HIATE HERED L BhShe stoms
atn oivhah thejodre ataeh@k.pe)cioem at ob 6-mesdferld hefqroqyhlis ring that optionally
ﬁ&&%ﬂ%ﬂ&ﬁgﬁaﬁﬁ&@fo&o@@lé&eﬁ%&ﬁéSN%H&B as

inson" s di sease, Huntington's dlseag 5 anX|ety
& i

depr SBsicompownhiot the apieatian bive spefiunysney fregptors,

5 qpaaﬁ% Vi ﬁH‘TﬁﬂJe%LPI'@m redep R @ h6th, ARDE: stiisae Gﬁfe&ed to be useful
[ al ne

ei mer sease (e nceng
rrpent g R CNS ABEF o ot eALP B g Huntington's
dd1§e@§ad Bk:Geth ld@ﬁteﬁﬁrnaﬂﬂﬂﬁ)ﬂepresﬁnﬂ, ps;rtlmsmaapdepsb,eﬂxstswe compulsive

lo at akat hi s
N s
cins by sldep BBy rdenss &hﬁngdsmrdﬁns @mhdﬁ enprepudalisins bndbesity, panic

10 Qrﬁ%i(s glﬁxtﬁl&%ﬂ%ﬂog aﬁgﬂ hﬁfere?cﬁg cﬁ&?&é? ABE—EW Ecﬁeiﬁon deficit

fFZophreni-a, an sordéers associ ated Wt
sgisoraer At htronh s abRgegreh 2§ Gegrngs cthanol, sichtine and

h%{éi{ze&%égﬁley §cbu§HE1Qnﬁ0M&d§so§de§s ékcﬁ:ﬁt@(ﬁﬂﬁpﬁﬁl troudi©and/or

use certaln

the treat
beadtipigrnests Hrdrorerf %Jég‘@%‘ﬁ%‘i?dﬁ ATFC SRRt QR of use in the

d{rs_a&ﬁﬂﬁf of@fithin &5 (%1 abtibih &bl odwedersynall farEonal bowel disorder and
ydroxytryptam ne (5-HT) as anmj or

The' %gl durc, %r@
15 SRE St ransmitter in the brain are
rredl arbmmmMme&manMe (p-&tIBps emsfamedulatoyer med

5- HT1
2 e B e Tt o b g o
. A~ H’ﬁb SHER, A, HiTB, HHE SR 5s b ATSerndin 1  Bassd Prrehlghlevel of 5-

FRRIPA ﬁlym@b?ﬂ@n ﬁﬂfw@ bldd stafQ (RAhOL-QUE r8fiftor may playa

treatmet of cent nerv

siem di sor
20 padl I b FHDOISEY S SEPE T e AP PG SUPRiers Jppertiodar 5
| ioPneschauadbaeTs deltetiid ﬁgaﬂds tase lpoh elehiifitd 4 posefially usefal in the

th t { d

e Do B A 3B g

‘deptieysdapnsssion m@x«iﬁprmsm,q:mychpggg chibepes obssprivesprmpulsive
%_1 %%c?ers %10%? 'GEHJ&%%SV& sgr%.b%? 1 ARLSer’s ARCMe @éﬁ%c@&%ﬁb of cognitive

I Ssease (enhancenent of
25 C @@@Qﬂﬂ; glegghmﬁng;,)fgedngdé@ﬁd 5 Sk Wr%@% and obesity, panic

2 Ea,[,(&teiﬁﬁfi‘ Hgﬁc@t)iiy@erat@c?zllﬂy tH]s@rd@gQ%MBilattynhon deficit
panl C a ac akKat ni si ent]j on defi cl,t

P bser e 0 Dt STl B S R By S Beh TS qeheph picotine and

d |b%§£d&#zeﬁ1£@@chzwﬂr&dﬁ,am lalsh ﬁﬁmdd:rs uspocibted evithypinalasiuma and/or

t
S &?f“i H)E)Wé‘h (rfs g&%acegﬁgl I :}-*e il copn Qﬁlgg g%lca?sét%g%ﬁ%ﬁ to be of use in the
30 S pHeamhertt ARt Gntestrah (1) d}smdyrs sudirs fgnctional bowel disorder.

hydt ?ox%ﬁ%ﬁ%}ﬁ% Igﬁ%ﬁ{‘et%i’ "TP?%‘J}%% Jﬁc?at% EXRESIRCPhotO1 40814120,

of use 1 tr eat men

g d3tR. Sibieyeet oli, vidl. Rharmpac). sl?ﬁ’ée%g’s-”?@tﬁﬁ’ A gt e dnal

%@#oﬁ&:fsgﬁééﬁﬁ 199§eﬁ {ar m%ﬁgmiﬁ% 1t Bt 4., SERBEORIEID Rdsearch Alert,
ar macol Ther., 199 94, 268, pages

14](3’37:1241)26-)15 ®. R Sibley et al., Ml. Pharmacol .,
351993, %hﬂé—’&%%e%zﬁ'l‘s éadJS e ﬂlb&ulﬁbrs &hve been dmclosed there continues

glstg %?afa’rnae mb ?%%’ﬁ? & gg%rg é%%fﬁl]f% ra?c?lﬁatmd '[:he 5 }ﬁlﬁe&p%or, the 5-
199722 ¢3}ptdd or Both.




10

15

20

23

30

35 Wiile some 5-HT6 and 5- HT2A nodul at ors have been

di scl osed, there continues to be a need for

conpounds that are useful for nodul ating the 5-HT6
weempbanss t he 5- HT2A receptor, or both. WO perEpz00s/013291
2006/ 066746 PCT/ EP20051013291_ -3 The invention
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a% RO nye%g {2 &Mrég%yﬁfongtw Cag%orno%i i é opi® o’n??'rﬁ
iBxaioptey f allgd grobpt ipHude, it arp petlimitgskdng npkt] Ylnﬂh]éwbwl isopropyl,
QGh¥iy, s Mﬁwim.ﬁ%mﬁénm qlshéxpp §&y19&&&é9y? A Qe ﬁ!}se &‘ugs

illustrated wth exanpl es of "t he conpounds, of
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those groups which are illustrated with the examples of the compounds of the invention

hereinafter.



al koxy noieties include, but are not imted to,

nmet hoxy, ethoxy, isopropoxy, as well as those groups
which are illustrated with the exanpl es of the

worrpwienetss of the i nvention hereinafter. WO pcr/EP2005/013291
2006/ 066746 PCT/ EP2005/013291 , -4 R N-R NYN. R NCR
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radi ca
30 -R-R'where R is an alkylene group and R’ is an aryl group as defined herein; e.g,

benzyl, phenylethyl, 3-(3-chlorophenyl)-2-methylpentyl, as well as those groups which

are flustrated with the examples of the compounds of the invention hereinafter, are
examples of arylalkyl.
“Cycloalkyl” means a saturated carbocyclic moiety consisting of mono- or b1c:yc11c
35 rings. Cycloalkyl can optionally be substituted with one or more substituents, wherein
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30 -R-R where Ris an alkylene group and R is an

aryl group as defined herein; e.g., benzyl,
phenyl et hyl , 3-(3-chl or ophenyl) - 2- net hyl pentyl, as
webdocas746hose groups which are illustrated watiprodieison
exanpl es of the conpounds of the invention

hereinafter are exanpl es of” aTyIaIkyI Cydoalkyl'
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the invention hereinafter, including partially

unsat urated derivatives thereof
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awbemnmﬁ)eReus hYCRngfns alkyldwdge]ﬂfyi e gl ,and when nis 1 or 2, R is
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in dent

of each qt her rogen, ﬁlﬁgl
c %ﬂressmme exampléw %ewﬂ tOZBm @h ¢ 2,
Ry dr&:cﬂ%ﬂ:@l m&noxﬁw@w, Zﬁﬁﬂicﬁ?éﬂi}‘yll 3-mthoxypropyl, 2-hydroxy-1-

MI%% ?lt@’& o4 9{‘“%}‘?3@9?;;1' gh?’%"”%@ﬁ%‘?ﬂh el 2,5-
moihpdokythuayi] mdrm-ﬂmtﬂtﬁwowh TreminoRéyl smiropropb 2-
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h%gl Mgﬁtgﬂﬂ ?M’Me itlustrated with the examples of the compounds of the
2, 3- dlhydroxypropyl 1- hydroxynethylet% I, '

SURERASEFERANE. 203 25 di hydr oxybut yl ,

2-hy dﬁ@@t&oﬁwﬁ&ﬁdﬁﬁk @bﬁ@wkym&oﬂﬁt}mﬁeﬁmmﬂm radical of 5 to 12 ring

3iﬂl:oms,n R {eragﬁr 5 or% ring atoms having at least one aromatic ring containing one, two,
or three ring heteroatoms selected from N, O, or S, the remaining ring atoms being C,
with the understanding that the attachment point of the heteroaryl radical will be on an

aromatic ring. The hetercaryl ring may be optionally substituted as defined herein.
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and/ or the desired product shaul d be appreci ated
that the reacti oarsiDYH =tHe indicated and/or
the desired product ma G ces\e\gri ly result
directly fromthe conbination of t reagents which
were Jnitially added, there may be one or nore
i it SPRASTHASHULS @ﬁp@plg SﬁlF d in the nixture which
ulvhereat el y I eads to the formation of the indicated
and/ or t? d product. In general, the
nomencliat ure use in this Application is based on
AUTONOQVIRMITome, 14t0@; a Beil stein Institute conputerized
systemyfof the.generation of | UPAC systematic
nonenclat ure. Chenical structures shown herein were
pr epar 88 1t18Ppally) sybstytuipd raylgey gptipnally gubsgared Sraprefrcpembered
heteroapfpeari ng on a carbon, oxygen or nitrogen atomin the

struct ur here n i esenc

hydr og orﬁ ! d@%‘ﬁ%ﬁﬁ‘ﬂ@@ t(uﬂd%iﬂ@f]o ﬁ%‘f’alk?ﬁle Gevpeteroalkyl,
cyanoofS(ehﬁ@ +ce(va)tNmR°e FROANRERE SNIIRT)- @(ﬁﬂ)-}leh eC(=O)N(R%-, or -C(=0)-
R®, where t is from 0 to 2, R% R”, R®, R? and R® each independently is hydrogen or Cy.p-
alkyl;
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various isoners which may exist but also the various
m xture of isonmers which maybe forned. Furtherrmre
\ﬂF [gl%&g%of the present invention also encon}p
es and salts of compounds of fornula I CTI"TW?&’E‘@”Z” _
aspect, there is provided a compound of fornmula I:

R)YmMR2 R3 Ar-S(Oq R4 OI; or a pharmaceutically
accept abl e sag hﬁth@reof wherein: msfromOto3; pis
froml to 3;R O, 1 or 2; Ar is optionally

substi t ut gd yl ogtoptionally substituted 5- or 6-
menber ed XHdt er oaryl’ each R is independently hal o,
Cl-12-al k;yisﬁogu% haI oal kyI a 12- heter oal kyl ,

cyano, O)r. SC2- N
- N( Rd) - c(Sé d eadlé ‘N?I ”hYSifoge%(’L -1-2'*‘9@, wher e t

i s from OR1aadR® edeh mﬂpm&nﬂy&hﬂn@geﬁer €aghilkyl, or R’ and R®

2008 Do b TEd0) Brasetorend Cre kgl 1 o

R2 is R RimfiRbmchtindperntyds direzolor Codefehdentelof R and R®

eperf%gg%ﬂ?ﬁg oi?n;;{ﬁggﬁo ﬁbnaﬂ?%&?s@%u a? ky%h membggd hetaroaryl or -

R@I b5meEg i STENRAARK OF EFNDiROgS Oﬁ;der@b%riozﬁther with

chélgin%lréﬁycb whﬁH thFhranthRal &éﬁfhthﬁ%ﬁﬂﬂ%@%m‘é a §Iea sroup, a
hydr e of and

ogen 12- al kyl n
mzm‘g%wl SOHP: f"hae5 S eeibers i 9%%%% e BE‘%‘?“E‘%X ipgudesan
5-adaitiofal hﬂﬁﬂﬁﬁhﬁﬁlehﬁﬁﬁdiﬁﬂy N @d SendGFhidris maly%dbsttmted with

het er occ¥cl %‘ffﬁg?"g‘%ﬁ %Z{V‘ﬁ) L ° %tﬁ%% tchW@chthey—

atatam.?dedrmgy fb:ox arb-aox E&men:hh&yéd @@Wmamgthﬁ optiaisfly inaludes an
F BB A o] Qtled o RioP1e Bl O MorDer ed

heterocyc I'C ring tro i ncl udes an
addi t ilo na'mm@dua@r@mfsfemdaécp fsrlem20andng spredfiSerabefliments p is

\ME qgnhél Qﬁgéﬁﬁ@ﬁ;ﬁl@bst ituted with amino, or one
gRsan eof R5. and, R6_t,ogether with the

at orrs IP@%FIEIPPW of formula 1, R’ and R* are bydrogen.
" In certain embodiments, the compounds of the invention may be of formula IT;

R R?

m

Ar-5Q5
_ o 4

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

Tn some embodiments of formula I or formula I, m is 0 or 1, with R! preferably
being halo. In certain embodiments Ar is optionally substitited aryl such as phenyl or -
naphthyl, each optionally substituted. In other embodiments Ar may be opﬁoﬁa}ly
substituted 5- or 6- membered heteroaryl such as thienyl, pyridyl or pyrimidyl, each
optionally substituted. | ‘

In certain embodiments disclosed herein, the compounds of formula I or formula I1
have n equal to 1. In such embodiments R” and R® may both be hydrogen. Alternatively
one of R” and R® may be hydrogen while the other is Cy.1;-alkyl, preferably methyl.

In many embodiments of formula I or formula Il wherein n is 1, R® and R® may be

hydrogen.



are attached may forma 5- or 6-nenbered heterocyclic

ring that optionally includes an additional

het eroat om sel ected fromO, Nand S. 15 In certain
AeEHPs of formula I, pis 1 or 2, and i RCT/EP2005/013291

speci fic enbodi nents p |s 2. _l5_many enbodi ments q

is 2. In many enbodi nents of fornmula I, R3 and R4 are

hyd r oee&maleabeeﬁﬁatzhoﬁamga 1B oSmulb hewtfeatm &&”P' %npaifR? and R%is
le i nvent.ion paybe of formula I]: NS0
2

Oll;
ét?é%ﬁnﬁ the othgr Ry Sepr R bt S E PO Reter eyl such
mtt@defmd‘a@cﬂmﬂ tiorQil §1£b@’difuteap!;ﬂ1m1dﬁ1}tlsop@ona]ly

f t
%ar%“actw% g al dé‘vﬂaaotv?a RH R St
5 pl‘temﬂydmpymﬁﬂmyt hyI each opt| onal |y substituted- In
ot hgr I%%O%‘l & e?j’d'ﬁne @éﬁ:‘f u%)for orn%tﬂ%/}il]W%UbSt 11 litﬁjd dR®

er oar such a
0 rtomtlaqr withl fHe, niwagdy to m@ghqma rttarhest izt fotry aeeimldlwl group.

cert ai ﬁa‘]@ H@xgldérﬂf eﬁiﬂs ¥ E&Pﬁdt g&ﬁ&'vﬂt‘n ﬁ%ﬁﬁ?ﬁ@éﬁ]&w&t they are

of for ornmula I'l e n equa
sﬁ%@%ﬁf@ﬁ@@@%}ﬂ@% rray bot h be hydrogen.

10 Al t er naki@hef cr®RRindntlR’ MR ARY W8 (088N Whidh&hey are

the er i.s Cl-12-al kyI prefefably methyl. in many
&i‘ﬁg@ﬁ*f’ OTFAYSARAR- | or formula || wherein nis

%: : /RS Igtgtﬂthlaﬁeo 1ﬂm53 gllﬁtenti 3Bfoﬁytdraﬁg>e formMB m&%éﬁaﬁg #6¢ and R®
.1.n, ot her
£ GPRERS TR HGPRED & B BF Ao RaTY) DBRE it wiercinh i
Rshydsoveinyda’tw@ammamschnﬂ agtHyelrogemybe optional |y
b tig 7
A R -
s uibE]tR tand 'e'di‘ Cpﬂ?r anil & togetheropith Bieatdnys 1o svgbbthqy@te@tached may form

pyﬁﬁhggmhn ponal Iy substituted im dazol yl, or
opti ona é subst ituted 5 tet rahydr opyrim_di nyI

I'n
still riRRAdiReeRts offpropele kot fernula FL whepeiup ds 1 poe of R and
mhgtiehfarggehgnéthg%@qdpﬁ&hﬂ@get her with the nitrogen

_to V\hlchthey eattac form an
20gr ough cfHpiy b HIRERIS i @’a?%%%tlg e © “Rg] ?%fganﬂ%tor formula I1

Wabbn EE@&I it rlﬁggﬁéh LRbddnEhs RNEYd RY Bay B’Htﬁ %HﬁﬁoéﬁﬁYor alternatively
forma ,guani d group. 10 In still

e O8RIBi R’ mﬂ’ tahtdlregepoﬂekﬁ@ othgrithCt- h@llml Draderebly methyl.

which they are attached may forma urea group. In

furthem, n%ﬂp%bm&tﬂff Fh R & fhrnila fr VLB & b R®and RS may be

. whereinnis 1, and Ro6 together with the nitrogen
25t ohYEBPEH: t hey are attached may form =NRL V\hereln Rf

is In other embodiments of formula I or formula I wherein nis 2, one of R” and Rs
hydrogen and the other may be optionally substituted 5- or 6- membered heteroaryl such
as optionally substituted imidazolinyl, optionally substituted pyrimidinyl, opticnally
substituted pyrrolyl, optionally substitirted imidazolyi, optionalty substituted
30  benzothiazolyl, or optionally substituted te’n-ahydroﬁyrimidjnyl.

Tn still other embodiments of formula I or formula Il wherein n is 2, R” and R®
together with the nitrogen to which they are attached may form an amidinyl group, while
in yet other embodiments R’ and R® together with the nitrogen to which they are attached
may form a guanidinyl group. '

35 In farther embodiments of formula I or formula I wherein n is 2, R and RS
together with the nitrogen to which they are attached may form =NR  wherein R is
hydrogen, and wherein R” and R® are hydrogen.



hydr ogen, and wherein R5 and R6 are hydrogen. 15 In
still further enbodinents of fornmula | or fornula II

%Og,lﬂgk,ﬂ; is 1, one of R and Rs and one of
gg toget'lher with the atons to which they are g?’f: %’053291

may form an imdazolinyl ring4-In still other
enbodi nents of fornmula | or fornmula Il wherein nis
1, ong stﬂlffuﬂzemﬂ{ﬂﬂ)oﬁen@oﬁfyﬁﬁﬁlgém ﬁnﬂuhlibwhﬁrham i$ % one of X’

ﬁ rral I’éj ?fj%fggzogéﬁaoée%l%a%%} eagonils %?%1(3'}1 are %%q:hedmayform

hﬂyﬁncﬁhzdmyhhngo 2. In such enbodinents R and Rs rmy

both be hydro or .al ati.v one

oy BRCHAR BOB T & R el Lo ad it 1 5 formua 1
5 a0 a6 ﬁﬂh@ﬁ&h crhbodiragits thﬁmgl’ﬂif}t Sothbe ﬁﬁrﬂgﬂnﬁod alternatively

or formula JI wherein n is

rparbBetnd R ringt brebydspasg aviive A gr wﬂlgf?wr%?mbly methyl.

fornula Il wherein nis 2, one of R7 and R8 is

hydr Oa%ﬁhn%&bbaﬁnahmrfowa D6: fophile Makeyeis uhsy, RE iRl may be
5. or 6- menbered heteroaryl such as optionally

sBIFEPEPut ed i mi dazol i nyl, optionally substituted
10 PYT i MinGHey kabOpich@imedfifyrmuta IbatfotouleT whereioh o3, one of R and R is

0 onal | tituted i.m td nal |
S‘E geln lﬂ% Ehﬁ‘égg‘ffle‘ﬁ%o‘% %?ﬂﬁgnﬁ(ﬂ& sgb%!rtut%r? %— %err%ered heteroaryl such
s ubsitiohallyadbdtetted hy kol m@hnngstsubm’fslSd Pt/nmtdmﬂ optionally

';.“&ﬁg WyioBh, g%r il Aubified gfseﬁygom by Bigé#ﬂltﬁ Gt
t Hveyzoanmlah Daeﬁ@@aﬂﬁwbsﬁﬂ afT Wllmdg‘?‘%u P, V\,hl | e
' n yet, &hheler %HBBQM@EH&H&%M & RS dlon QiR MMsRT et 38

nltrogento whi ch re atta form
gﬁmmwr%%gmgs t%@%ﬁagﬁ%ora?%ﬂ%gnawdmﬂ group, while
f Gh Rtlothet erﬁ'ﬁocﬁﬂfeﬂtﬂé ahtl Rhegether with the Aitrogn BehilGthey are attached
togetfher with.the nitrogen to whi ch they are attached

meAR T &efth RR is " hydrogen, and wherein R7
and Rsnmeﬂw@a;ﬁmmwoaa@ﬁ/m&m@hm%ﬁmmfméﬂ

20% g)ﬁggﬁlﬁ]?%%% | l l e r e%&e{o ‘ﬁﬂagg on GE%CB%UED% EanR%‘h% el'(t)?.lr.{leRf .
of hy@eam dnd@hersieRhrnd Rijarethvdiegent brasl! fathen prbodimepts of formuta

ar ﬁrﬁ&a:g BRYn f AN bndR R Hhda? ald dhelor RF £ R tBgether with the
celf Iglgn q%lll nment s dInC | osed herel n, ot e corrpounds

of atps terhach they agegitacied mey fomp ¢pipEdaRoiiErEt 0 3. I n
such epbodienbsdiReéntnd foB8ulEor fatduld e H’i_\mufycmganamcecl u—alkyl

25 e oP RBPHRS 61-or SO A Bl TF R0y - RBLAT TR kg 1o

enbgdizoRif-&, of alkyly gﬂihﬁhﬂj'i"ﬁf 1%%&@%@@@%%0&1 1z-alkyl,

r BEEE e ment s
ET%?WLEgH%ﬁéE EE: 8%?&? ere| &C%J e of R7
and Rmucmmbo@mmfm@lﬂq:é@mmﬂﬂé I@?ﬁ’theonal ly
substituted 5- or 6: menbered het eroaryl such as

optional |y substituted i mdazolinyl, optionally
substituted pyrimdinyl, optionally



substituted pyrrolyl, optionally substituted
i m dazolyl, optionally substituted benzothiazolyl,

| y substituted tetrahydropyrim di
ﬁ%z@;?{oﬁ?ﬁkgt her enbodi nents of fornmula | or fg}ffjrrTuFib?ﬁlqlszgl
wherein nis 3, R7 and Rs toegsther with the nitrogen
to which they are attached may form an am di nyl

group, while in et other errbodldren“ts R7 amt Rs R
together with the Nwoge NI heyr ~attash

may form aiguanld yl gro In f [t Her " enhodi ment

of forml@ I or rmul ﬁ erei “Wis 3 R3 and

20 toget Wi t he ‘ni geth t i ch they ‘are ;
_attached may form =NR1l wherein Rf is hydrogen, and
wherein R3 and R6 are hydrogen. In still further

enbodi ments of formgylRa | or_formula |1 wher |nn|y$\,R
2, one of R7 and d ong off Rs and R6 tdgepher /1%
Wi th theRat8ns touyhigh t Nar e rat JRAC R ,f ormy
an i m dazollin ring. In cerfain enflodi merts of

formul a I_?FN%Qor S, rmybe‘giino;gn-lz-ajlgﬁ,
25 Cl-127at kyl a i -12-8fkyl ‘ '

- di (C1- 1z) - al kyl am noal kyl ,
i m dazol i nyl arri no-Gi -1 z-al kyl,

i mdazolinyl-G-iz-akkyk, guantdi. ﬁyl-q, rg-al kyl,
t et rahydr opyny mi di n Ig’éno Cl-12-al kyl} | ) X

ani di nyl - Cibwal kb twe- G 12vaMkyl  ory" ® .
pyri mi di nyl ani no-d - 1z- & kyL Lh certai n)enbodi nest s
of formulaf{l or forfrula I, may be 2006/ 066746
PCTI EP2005/ 013291 -15 RRO FI~ O | RRR' \ /N-R
I\I\NRkRk//~~Rh ONRK N~ YA"YWNR 4NR NIl NRQ'

R~NRh N, N~ R:l\l\/NR~F3:R1N~N. R NIkOY i N-
RNR~ R~N|RRR' R / I I RIIN -"NJNLRK N\ N-Rn

N R Rl E{ F~(N YIMNMN R ; or wherein
Rg is hydro en, Cl. J2-al ky Noptional |y substituted
phenyl pt |R'onal ‘:

wherein RE is hydrogen, Cy.12-alkyl, optionally substituted phenyl or optionally
substituted pyrimidingl, and R, R, B and R in each independent occurrence is
hydrogen or Cy.1p-alkyl. In more specific embodiments, R, R, R} and R are hydrogen,
5 and R¥is methyl. In still more specific embodiments, R* may be

g R R’ &’

{ | Kk
® NYN\Rh YR OYN\R".
N
\Rh N\R; \ N\Rl
: ; ”l:: P or

wherein RE, R, R! and R are hydrogen or methyl. More preferably, R® is

%\N

R" wherein R® and R are as defined herein.

In certain embodiments disclosed herein, the subject compounds may be of the

Hformutia IT1:



substituted pyrimdinyl, and Rh, R, R and Rh in
each independent occurrence is hydrogen or

= . In nore specific enbodi nents, R
M@dg% hydrogen, 5 and Rk is methyl. In %qrﬁ&fwusmszgl
nore specific enbodinents, R2.naybe Re Rs R N
I N~Rn Ny\RK OyNR N, Rn NCR, N~Fe 4 .or wherein Rg,
Rh, R and R are hydrogen or rrethyl HVbr e
preferably, R2 is RO N Rn wherei A% Rg and Rh are as
defined herein. In certaipsenbodi rméaps dRscl osed
"~ herein, the subject conpgunds beiof the fornula
[11: WD 2006/ 066746 RE1 7 -16 R7 Rs I R
N..R. 1IRs1s n S\\ D L1 erei n. s.is fromo
to 4 ‘each R9 is I ndepende 4y ~oCl-12- al kyl ,
G - 12- al koxy> Cl-12- haloakkylo Cl-12- 5 heﬁﬁroalkyl
cyan, -S(OS Ra, -C(=0-NRbR, -S02-14RRR",
-N(Rd)wh@(em@) R, or - C(=0O)- R, where r is fromO0 to
2, Ra, Ry E{iﬁ and R each independently i's
hydrogen or c’Hll and n, R3, R4, RS and R6 are
recited i ﬁaféllfhilﬂ’ﬁliePﬂP(}?nﬁﬁhﬁ‘l% Fboclb ft-o- Békoxv&lmfbﬁoalkyl, Crar-

5! HeterSalkyt, M oR2-0 m@nc %ZLNR‘*RH deprd)deRD) RS, or -
10 hal o 12- aIkyI 1 kax

C1 f@)h%mamrs tae%atRaaR-] AR rech ipfieReapisatiy s hydrogen or
Il;ﬂky] andis | or 2 and preferably nis 1. In certain

enmbodi nents p far 11, R5,a are hydrogen.

In some embBdin f’%nygfalfeaﬂﬁﬁ‘tﬁdﬂ%’%ﬁmei n RS and R6

are h)ldrrmagﬁmmbaﬁmﬂ of RE-mmaule T diy fogred fo 2, landtzh:erg is independently

10hn;%’?d éﬁz oe1 %?ﬂ( gl ’:flfms gmo en angﬁ ﬁfOMdam

i snBI- c;rczq ahd@tlefmbkyeﬂe i-abfl SEr RN W{f)dlm&@t o fprr@ﬂthI R gnd R are
I‘I%}QQ %@n 3 s %1%0%@1& o fo%ﬁfa?ﬂ%hm%%ﬁ & eydrogen, R’ and
hy 0 Rs nmay 5 6
are hyd.rogen. In other embodxments of formula 1T wherein R” and R’ are hydrogen,
one of R’ and R? is hydrogen and the other is Cy.1p-alkyl, preferably methyl. In still other -
15 embodiments of formula ITI wherein R® and R® are hydrogen, R’ and R® may both be Cy.
12-alkyl, preferably methyl. :
In certain embodiments disclosed herein, the subJ ect compounds may be more

, ;riz?‘
N8
R
<¥se
RN °
sis0orl;

R’ is halo, Cy_1z-alkyl, Cy.12-alkoxy, or Cy.j5-haloalkyl; and
R® and R? each independently is hydrogen or Gy iz-alkyl, or or R® and RS
25 together with the nitrogen to which they are attached may form an amidinyl group ora
guanidinyl group. '

specifically of formula IV:/

20 wherein:

nislor?;



12-al kyl, preferably methyl . In certain enbodi ments

di scl osed herein, the subject conpounds nay be nore
specifically of formula IV: | RZ nNR 1R91s \ L/

S\\ 0o o N 20 wherein: niglor2; sisOorl; R9 is

hal o, Cl-12-al kyl, Cl1_12-al koxy, or Cl-12-hal oal kyl;

and RS and R6 each independently is hydrogen or

Cla mldnghodnmntm of RénaihdlVR6s ﬁafrdm@elbmiranWehdih Rhé independently

c t ached. ma
halo, @Lud 9 Mﬂn{éﬁ ot Eegzuﬁalinll a&ﬁj{t} ﬁl PRI, %bclcgm ﬁ or];ﬁg ula IV, n is
1 or ?eﬁ%@)meﬁ@ﬁb § nos 1f b ¢antazn ¢mbo¢mestsquémmﬂa VR anﬂR% acthydrogen.

In 0tH%9 eh?ooﬂﬂlg&@seafjﬁﬂﬁﬂuy hal She SR 258 kﬁé %@og&?fpﬂ X é(tfler is Ci12-

IoaIkyI In certain e
alkYLerWﬁ ysme*gylo i 311l gther gmbedimgpisy! formula IV, Ry 204 anay both be C;.
-alkelpadémBiptnsetf]. formul a |V, R7 and R8 are hydrogen.
In other enbodi nents of forrmula IV, one of R7 and R8
is hydrogen and the other is Cl.12- alkyl, preferably
m8Vhrt any of 81 RY, Rot RErReRA0RT, iRANRY R RE ORTRaRY, B RV R, and R¥

8 t 1 [ e abl
e 20,5 s, 4] W L5 T B, o
alkyl,Rg. CRCsakyl, Rgimm prEferahki’ Clalﬁ.‘dall??'l herein are

Clrn dbadikehisQUt e dhnAlhdrdin ¥2-ak i%lt?é%e‘?tv%th Rk Gltro gen to
Cl-12-al kyl is preferably | ower yl5 1.e.

Cl - C6al kyl, and nore preferably Cl1 - Cdalkyl. In R
enbodi ments of the invention mherein R7 and R8 \rN

whict) {87 it el Toen n iRk e ] s ShnBnyl 1 o
Wherer;ilﬁ eadheR figleperidantlyRis hytlergen or atk@fhad?{_ielﬁmd& hemiently is
DY SERA ity LTSS ST AP PLSAGHL 3t o i
EﬁpﬂmﬁﬂﬂN§CdEXb@ﬂ¢Wental section bel ow. Disclosed herein
gﬂlgéfs:égg@?lﬁ %Jsg{bcﬁj?ﬁ&{ﬁcﬁl' easgtﬁ'lsgr%%{ ﬁ@%&ﬁtﬁ%ﬂ%%ﬂgcﬁve gmount of at
least e CORPE B RHEAh e Pp B s S centall earricr

In another aspect, there is prov1ded a pharmaceutical composition comprising an
effective amount of the compound as defined above in admixture with a pharmaceutically
acceptable carrier. '

Yet another aspect of the invention provides the use of the cémpounds as defined
above for the preparation of a medicament usefu] for treating a central nervous system {CNS)
disease state selected from psychoses, schizophrenia, manjc depressions, neurological
disorders, memory disorders, attention deficit disorder, Parkinson's diséése, amyotrophic
lateral sclerosis, Alzheimer's disease or Huntington's disease.

Still another aspect disclosed herein is the use of the compounds as defined above for
the preparation of a medicament useful for treating a disorder of the gastrointestinal tract.

Also disclosed herein is a method for producing a compound of formula (I).

Representative compounds in accordance with the invention are shown in Table 1.



In anot her aspect, there is provided a pharnmaceuti cal
conposition conprising an effective anount of the
conmpound as defined above in adm xture with a
poanwmeewt i cal |y acceptable carrier. Yet anetiero0s013291
aspect of the invention provides the use of the

conpounds as defined above 3P~ t he preparation of a
medi canment useful for treatirSJ@'B@éﬁentral ner vous
system (CNS) disease state ed from psychoses,
SEN ZQ@¥aredre, nani c depressi tase neur ol ogi cal MP or M+H
di-sorders,—nenory--di-ser-ders—att-entt-oen—defieit
di sorder, Parkinson' sgdisgiase, anyotrophic |ateral
sicl ergsi s, Al zhei 5 di seas@-(dBerientsuligipnheman- | 244.0-245.8
di sease NI aspect , ﬁﬁg herein is thex
use of np 5 asl defi negbsebg@ t he
pr eparjat i on 54 edi@anent uwseful for treati ng a (HCL salt)
di sor der of bhe gast rointestiinal tract. Al so
discl dsed herein is a nmethodlfor prgduci Rg—a CC!“.’pCU{ﬂd
of forjmula (1). Repreg 'g?h atiftve conpounds in '
accordance with the i pvent i on Gf7BenbastulfonyHcdbbmant . | 246.8-249.8
MO 200 3 P2005/ 01329 TABLE 1 o
St ruct NHZ A9 méBedt ¢
P- ( 7- Benzer ofit oman-| 244.0-245.8 \ | | (HCl salt)
4-y|)-ethy|a@f‘@e C/S O (HCG salt) 00 NHZ 2 :
C- (7-Benzenesul fonyl - chroman-|. 246 _8- 249 8
4-yl)-jmethylamine C OfHJ sdit) 0 0 3 CH3
- Benzenesul fonyl Ciir ongih- 4- (ﬂ-@%azknésﬁﬂm%d chroman-4- | 158.1-159.8
/rrethyl t e C s | (th iNO O lon
N~/ NH2 nesul fd’ﬁ% 0C
-yl mef - - ~0 00 (HCl salt)
//\\
o}
N NH,
4 \Ll; N-{7-Benzenesulfonyl-chroman- | >300°C
@ 4-ylmethyl)-guanidine
Ko7
o0
R nw,
5 T (7-Benzenesulfonyl-chroman-4- | 166.2-170.9
@\- yimethyl)-urea °C
/,rs\\ 0
00
N CH,
6 \ﬂ; N-(7-Benzenesulfonyl-chroman- | 253.4-256.0
@ 4-ylmethyl)-acetamidine °C
5 o {HCl salt)
[\
00
F
7 (1-{2-[7-(3-Fluoro- 401
9y C/NH benzenesulfonyl)-chroman-4-yl]-
0’53\\0 ° i ethyl}-pyrrolidin-3-yl)-methyl-
amine




NuNHz 5 Il (7-Benzenesul fonyl -chroman-4- 166.2-170.9
ylnmethyl)-urea C sf | 0 00 N~CH3 6 11

N- ( 7- Benzenesul f onyl - chroman- 253. 4-256.0 NH

WO P066a744 ) - acet an i di ne C o (HO salt) 0 OrEr/EP2005/613291
(1-{2-[7-(3-Fluoro- 401

benzenesul fonyl ) - chrormn 4- yFI]w HC Os o o

et hy! ' pyr‘.’e! j-eh-n—3 yl / et hyl an-ne—WO—2006+06674
PCT/ EP2005/ 01329 Nl 8 1 N (1-{2-[7-(3-Fluoro- 415
$ 0 H c~CH, | f ony! ) ClelBrlgr@rfaprgt | | 0_ h415

et hyl } - ro )'*cuzu met 9 H
(2-171 (% Fl,rﬁslor 2. 04051}/ l;y&eneslhfoﬁ% RErdidns 4—yl]

benzepesul fonyl ) - chroman 4 y| qthod}-pyrrolidin-3-yl)-dimethyl-
ethyl }-pyrrolidin-3-yl-amne|la@ine N 10 F TCH3
- 336

[7- (34 Eluorao-henzenesul f onyl

chroman- 4-yl net hyl ] - k- pmne O O TABLE 1 The
gnhventi op al so previ et hpgs{7t @rFlpsepar i ng, 405

Sﬁﬁgfi’t‘s' G ofenent  onerbattss At LA
Q

-4 ethyl} pyrrohd1n—3~y1—amme

)
H
N ~

10 b CH, {7-(3-Fluoro-benzenesulfonyl)- 336
@\ chroman-4-ylmethyl] -methyl-
A © ¢
0

TABLE 1
The invention also provides methods for preparing, methods of using, and
pharmaceutical compositions comprising the aforementioned compounds. One such

method is for producing a compound of formula ¢

RY),, NH,
RB
R*
5 Ar—S(0), .

wherein m, p, g, Ar, RL R?and R? are as recited in claim 1,

the method comprising reducing a compound of formula b

R  ©N
RS
R
O
Ar—S(0), by
to form the compound of formula ¢.
10 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



met hod i s for producing a conmpound of formula g &R

NHZ 3 PR4A O5 Ar-S5(Og c whereinm p, g, A, R,

R3 and R4 are as recited in claim1, the nethod
YOrpI6i06eMy r educi ng a conpound of fornula b RCTEPDRSN13291
\' R PRA O A-S5O0qgb to fibrmthe compound of
formula c. 10 Conpounds of t he”present invention can

becAalSs B B MBI S b0k TRLDIS 0L 6L ety s Sons: New

Ive Sy IC reaction sc

d8eds 19984V thiemow\l lﬁ’t?@dsits&hemmméﬁferhoal@wnéﬁe HyengrSdcience .
U etish&s o8& Q’roj[ ks S %%gﬁ%ﬁ% &ﬁf@fg@h cﬁea(ﬁ(}ﬁs, Wﬁey & Sons:

el ther avai l rom 640) rci al [17ers, such

ANGViIYORK: @%Velameeé -56. dib E&H@mﬁr%ﬁﬁwwomhmgm merely

5 KIIRWRathve of ReRGn&Kbds @dﬁﬂl@l thBeo ?&uﬁc@ lof @isR@ent invention can be
proceduggg}%et forth.in WO 2006

¥egioyy modifigations &p ‘hr‘%@m% ghepies gafcpe made
Fh@cﬁﬁﬂl e siigegeNioSonkQkilléd faht ort Bynhdwefired tdHe@lsclBsure contained
f& Yor k, 1991, Volunes 1-15; Rodd's Chemi stry
rpt?é) ounds, El sevi er Science Publishers,
1989 Mtﬂnngmiteﬁa}andd Bueppteenedidted of mmdﬂﬁﬁgama schemes can

R i Loy &g
to TR EbAQRR0] B a0 i AR K M e BLHIR b ot
mipdtey tg ﬁlﬁalugmda@ﬂm@, styssBirerione t:hﬂrea@tquapm a@ﬁ ﬂneriée Such
C IROUNRLE Bf cHubietePL &P &M g doRVEMohAM&GAS ikuding physical constants
synt hesi zed, and varlous nodi fications to these
sORd Hheetr dgfgaction schemes can be nmade and will be
suggevhRgh sb&:lﬂ},ﬂ&o e dohedryl ihetr&ﬁtl@istdehﬁ%b&l geréﬁfpeéféxﬁﬂ are

i s¢l osure. cont |ne hi.s i cati on.
15 Rondfied VR an ar SRSt REe i ek mE BB & pggfon thtBerature
S Y4B 6f frémBAGL THTC ELARNESH0CA) mokdpreRrdbboh dth @ 0EC to about
purlfled i f desired using conventional technigues,

i A8% ‘tiéhané nipgtprefetablyl andicoaeenieatly ff abpptroppr{or ambient) tfemperature,
di sti thbsg crystallization, chromatography, and

t (&~ TR ich materials can be characterized using
conveftheoral belmaiﬂisstrdtemimdjrntgetp:lpmdedade wsdistogmtsre @aghounds

20 S%‘?&{ ru% g her e%fs %%}DI CIilfR agldtR@ B.fellg dgﬁr%irh%{eﬂi I&lﬁ'&erous

reactions deéscri n br era
synthetic routes to the chroman and dibydro enzoﬁlran compounds of the invention are

possible, and the procedure of Scheme A is only exemplary. A specific example of the
procedure of Scheme A are provided in the following Experimental section.

R)m  ON R NH,
Step ‘Ia 3 Step 2a 3
. R
4 Reduction 4
(Et20)2P oN o R o R
Ar—8(0), Ar—8{0), b Ar—S(0), [
(l:!)
Step 1b | (Et,0);P-CH,CN
H
1 2
Ry CN R CN R
— Step 2b \ Step 3b
R - R e R
R Reduction —~g* Reduciion <
o} o 0
Ar—8(0), d Ar—=8(0), e Ar—S(0), f

25
SCHEME A
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15 conducted under an inert atnosphere at atnospheric

pressure at a reaction tenperature range of from

about -78 C to about 150 C, nore preferably from

WPa06/0867@& t 0 about 125 C, and nost pref er abbgr/argesoizzen

convenl ently at about room (or anbi ent) tenperature,
about 20 C. Scheme A bél®dw il l ustrates one

S/ A 1S, Lol L0, BY SR SOTORER 20ty
atrextaentchath daaﬂylhgmphospﬂiw wygve agamtlfwdfoiry nitdletesipbond b.

Ry S
Awhgeqpd %/anémm ar}'jcsulfAnié plgeman@nee%@nm B 2@hd phw2, or like ketone in
p&&&%@ﬂ&%@m&%ﬁ @Jr&fhp%eﬂf dﬁ—ﬂsmn@h gn—fozllah@ wymaxﬁnyl (g=

perlnenta sect1 on.
al)j(egtr@.,gogﬁowgis I@YﬂDENﬁeq:Qé thisstem ﬁnd,sqb}% opsybsequent omdatlon of

(@e%@]ﬁ%@t&%f@dﬂe@ K/efon@e@ Slm@s @nﬁy’&%{a@b&e@bﬂ v:@(ega of
(Et 20 CN, %‘m %J%l
sfe %es S ﬁaﬂ and spec Wlﬁff@é?}ﬁﬁ gom @Hﬁa are
Regbyidel Below i th@EB@eruﬂéntgg?;g% of ﬁts-dS(c%ﬂe.O eségls( Oq
T sf@ps?H e RO PRt B BRI sy sabde
c yzahy]fmyﬂ oninbaathtyl cnmﬂumndy Tais nefattion tetnodésatrbsydual unsaturation

ARDESRNANAL £od Pl B0 A UAMLLIN L foic stvest

rise,

ex‘mﬂ@‘h@s gomapyidsh immpom¢yﬁfo@bémkmfm¢@ﬁmemthﬁ@rmvenuOn
qis ﬁl&%ﬂeﬁa& E{e)/itgwaxﬂ%we SHATRPRRR.IERE 14 ﬁﬁstep b,

2 and one in 5 accordance w
i iwtem ‘F%IFPou@}éﬁFséE%‘Wﬁgdﬂb grasomehphphosrpoastg jo %fﬁwd nitrile

atyhitldd Dh stiflequend dtef &, %@amm H%Ymﬁ)d?d RSB icld dut
this st e andl‘?ﬁ?l}ag1 j ect to su uent ation

{ HEng & PRRtA OB Rl o GBI Rep %Wrggounde
Pb pah@ahdtie ﬁzs‘dﬁﬁkt@iryinﬂﬁe al;ﬂ:ﬁqbﬁitxqml@&h kapm td the hitdle group of

art, a pecific .exa e such
c GBS BEPFPEhe ™ B/ i PR BT Ry g to vield
S eqﬂmlfnu}d) ﬁmﬁb&&yﬁo&@mﬂ f eCorttfound {3t eqni@und of formula I in
I fonml . ni.t |{é‘g compound b is subject to
€ 1T
reapoc ’on 1o Provi énsulfonyl am nonet hyl
c onpo vy wariatthison tepoededne pbirbome Aarq postible and will suggest

URSALdefal th Blbse skilled in the art. In one such variation, the nitrile group of
compound b or e may be subject to acid hydrolysis, followed by treatment with
ammonia, to yield corresponding compounds having an amidine functionality in pla.ce of
the nitrile group. '

Referring to Scheme B, another synthetic route for the subject compounds is
shown, wherein X is a leaving group and may be the same or different in each occurrence,

R is any lower alkyl and may be the same or different in each occurrence, and Ar, m, n, p,
g, R, R% RY RS, RS, R” and R® are as defined herein. '
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resulting fromstep 1, and maybe carried out using

borane under polar protic solvent conditions.

Compound b is a conpound of formula | in accordance

worbeobigsd nvention. In an alternate procedureCr/ERess013291

I b maybe carried out instead of step la. In step | Db,

15 ketone conpound a is treated wth

di et hyl cyanonet hyl phosphonate to afford ni t ite

conpogid d. In, subsequent step 2b, (,:(*)educiﬁloo f

nitrile conpond d is spnried out usin

or pal | gt dat & yst—i-a—the-presen €
; Br'by reEvi ng MhEQis ¥oRti n t heTsOH

alphap i 0B wi,t h b,R 0 the nit#7[& group of

conmpound d. Con'pound eis theﬁ subj ect to brorane

reduction in step 3b to yield 20 aryl sul fonyl

am noet hyl compound f. Conpound f is a conmpound of

formula | in aecgrdance with the |nvent|§m rEMANY

variationsson thg procedure of SchenmpyA arg

and wil | ; ;
N vasi atg the ni trile, grioup,sof Step 4
; be—sne:grect AroS(@x;it H%

art In

fol | owet-by trbat ment lafdth 25 amonia? t@ yi el d 1. LAH
correspondi ng conbounds havi ng an amidine = * 2.RSOL
functionality in place of the nitrile group.

Referring to Schene B, another synthetic route for

the subject conpounds is shown, wherein Xis a . .

| eavi ng group agrf Rﬁaybe the same or different iR\ Bach
occurrencgly R i § g | oner al kyl and mayR t retis

or dlfferenT i h eaPfRYSccurrence, and Ar, Jn p, 30:?

ks t@ﬂm Step 2
wdr ggen t e———

kCs@%
he‘i‘féﬁs(ﬁ) s OO GPOR6746 PCTL,EFE% 005/ 01329 :

(RmO (RFHOS Step 1 CO R Step 2 Ar-S(Oq \" R4 RE

R6 Ar-S(O, PR4 p-TsOH OR a XCZR fl 0 h R S R6

R RBRS R)m" CO2R" COZR 3 Step 3 Ra Step 4

Ar-S(Oq R4 Ar-S(O P q R H28G 1. LAH1 1 2.

RS02C, st&sl B8scRemEB, ketone compound a is subject to an alkylation reaction by
treatment with a haloalkyl ester compound g to afford a hydroxy ester compound h.
Ketone compound a may be any one of a variety of arylsulfonyl, arylsulfanyl or
arylsulfinyl indanone and tetralinone compounds as noted above. Alkylation in step 1
may be effected by treatment of ketone compound a with zinc and iodine, followed by
haloalkyl ester compound g, which may be ethyl bromopropionate (where X is bromo, n
is 1, R® and R* are hydrogen, and R is ethyl), or the ke,

In step 2, hydroxy ester compound h is dehydrated by treatment with acid such as
para-toluenesulfonic acid, to yield an unsaturated ester compound i. In certain
embodiments the dehydration of step 2 may occur spontaneously during step 1, and thus
step 2 may be omitted.

A reduction reaction takes place in step 3 in which the residual unsaturation in
compound i is hydrogenated by treatment with hydrogen in the presence of a suitable
platinum or palladium catalyst, to provide ester compound j.

In step 4, the compound j is subject to reduction, followed by alkylsulfonylation, to
afford sulfonate compound k. This step may be carried out by treatment of compound j



REm" ,R R)mn CS02R N 3 \ Ra Step 5 Ra R

Ar-S(Ov 0O PR4A HNF2 R6 Ar-S(O4 0 P R4 m k SCHEME B
In step 1 of Schene B, ketone conmpound a is subject

WO 2806/08478%/| ati on reaction by 5 treatnment w PEEEP2005/013291
hal oal kyl ester conpound g togfford a hydroxy ester
corrpound h. Ketone corrpound a ‘maybe any one of a

vag 1Y ;}’ QUI h

" Pl Etahebl ool bt A ofBE iy B4 to Mem an lcohal (not shown),
n twbs:h xabmgeatm WRigh ﬁkﬂ@ﬁonﬁ h@%l@psufh aspfbaesdiopd cplogidpy
treat gRAt.uek o FBGH@:{{M i 7 rBﬁd@s&th@éBnib%mdm

f ol | owe by al oal k er conpaqun Hﬂ t% ik
e tThislantypedios @BF%W@R‘WP@YXO%Hﬁr enﬁo pratgcompoun
5 R%l@%uﬁé& &bLa &h\ﬁggo@gsmwaaa RRah@Réarewamg@; cohh;@uhdikﬁxaybe

In step. 2, hydroxy ester caqmpound h| dr.at b
{ Feteniite sog1on Gt Soh B S Cp AP I lBHEDE P A Pihen

a‘irécﬂ}ceci Qsitth BihehraAubinfad hfchich:d}r dikt eaduangr;gamm Ed)llbwed by acid

Ol DA = 5D A A o 88, Ry Btanc it
n&b{&)ﬂv@mbhl ed. 15 A reduction reaé:tl on takes pl ace in
step ch A

10 Lo p oéﬁaqnch y 4 rnbeangsa}%a%gﬁ% ol %?g?&ﬁgﬁmegas%@me B a}—eopogsrl]ble In
i rontsheh prieten g@fe@ﬁteaoxggqmrgug anay B edtedivitioFyapide ¥fa@rra Apitri
C%ﬁlgﬁgﬁdd »Jh&h%% ﬁélﬂahc@%&%ﬂ@eamﬂlﬁe step 4, the

conp IS sub to reduction, follo
al kyl §eheﬁr@r§/$béems éIFPtthéYnﬂét?‘%‘coﬁO&}testBIC‘P‘BH m%ﬁﬁl&%fﬁl&‘% wherein

%,Q:ER”W BerTRY RT adi RUire by défnedherent of conmpound
WD 2006/ 066746 PCT/ EP2005/ 013291 23 with o(CO,E,

' num  heerd de t oy

formanjal cdhol  (net—skown), ' ‘Q’g—gﬁated R®

Byl PR (Les( b Fhane G 1P R

gfinat i on of “aryl suff ortht ¢ conpound [ ©
step 5 provides am ne conmpound m This amination in
many embodi nents may conprl se treatnent of sulfonate

J
reduc(lRﬂﬂg agent suchgas |i t R %m al u

and R$ are hydroggn, cofifgddfd k be ®yeated Wl  steps
sodi um &#Pde to form.anlazjsdo c.o%éund (n 3 A
whi ch hgirdyen  S(@f pSLNg | iHdAE UM @ TRt reduce
hydride or |iRe redy ent, folloMed by~adw

workup to yield amne m rrpound mis a conpound ol

formula | in accordance with the invention 10 As R LR
with Scheme A, mcany vari ati ons on th Srocedur e of N

riation,
W h c%m?‘ de t(()R \
R
RP ‘?a”ed,éﬂ@)q R
| Ar o
s t

SCHEME G

In step 1 of Scheme C, ketone a is subject to reduction to form alcohol compound
b. Compound b is then treated with 2-cthoxycarbonyl-malonic acid diethyl ester in step
20 2 to afford triester compound o. In step 3 compound g is hydrolized to triacid
compound p, which in furn is treated with acetic acid to afford acetyl compound g in step
4. The acety compound is reduced to alcohol r in step 5. In step 6 the alcohol
undergo'es alkylsulfonylation to afford alkylsulfonyl compound s. Compound s may then



Schenme C shows anot her synthetic route to conmpounds

of the invention, wherein Ar, m p, q, Rl, R3, R4,

R5, R R7 and Rs are as defi ned herein. (RN O Step
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Ciee I HToE ROTCU GO by it STy S bl
tlhe@tz@]&ymnhﬁo,%nato&exﬁﬁﬁﬁmwhs ARhoM 0 SaheneDet hyl

ester in step 20 2 to afford trlester conpound o. In

step 3 corrpeu‘ﬂt‘i o is hydrolized tR triacid conpound R i
. @i ch R A-Nrn i s treated Abt Rt ¢ add Mo afghord gt N

acet l~CO ounq q4i BSheRe 4. Fae dcety coppdhpg, |
r edufg 0 Nhot—F—inst e I'n »-'s_( gﬂ—a-t—he-al—’eo R
r unde Paﬁ‘ kyPsiilsf onyl a ord R

hicplcs Ul foﬁyl ¥onpounds. AC€8fPound s yray then WOA—S(0), © »
2006/ 066746 PCT/ EP2005/ 013291 - 24 be reacted with -
amne 1 to provide am n@ conpoungd t, which_i

compound of formula I 7in accordanc\eomth the

i nvention. The amin ctionali on;othe subj t_(NH

conmpounds maybe jegt/to further jeaction tdoN"
af ford nonoal kyldﬁr?g . di al kyl an np’ emg di nyl, ®

guani di nyl , azolimg,, 5 imgazolinylamno, and /ﬁ
ot her funct| NH,i es as shown in Schemew,D. R6 CH3
R6HZNuCH3 RER1 RNH 8t; NH (R~) Rﬁ f/f—RS 1. Bu .
Forgyte HB M\ ®),, N OH, Ry

]® I~

pR4 R4

o)
Ar—=8(0), w Ar—s{0), © x A=SO), Y

SCHEME D
~ In Scheme C, arylsulforyl amine compound u may be converted to a formamide
which is then reduced to provide methylamino compound v.

Compound u may also be reacted with 1H-pyrazol-1-carboxamidine hydrochloride
in the presence of amine catalyst under polar aprotic solvent conditions to afford urea
compound w. Alternatively, compound u may be reacted with dimethylformamide
dimethyl acetal to yield acetamidine compound x. As yet another alternative, compound

— u may be treated with 2-methylsulfanyl-4,5-dihydro-1H-imidazole to afford
imidazolinylamino compound y. In still another alternative, compound umay be reacted
with ethyl imidate (acetimidic acid ethyl ester) to provide acetamidine compound z.

Specific details for producing compounds of formula I are described in the
Examples section below.

The compounds of the invention have selective affinity for 5-HT receptors,
including the 5-HTs the 5-HT54 receptor, or both, and as such are expected to be useful
in the treatment of certain CNS disorders such as Parkinson’s disease, Huntington’s
disease, anxiety, depression, manic depression, psychosis, epilepsy, obsessive compulsive

disorders, mood disorders, migraine, Alzheimer’s disease (enhancement of cognitive
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rotic solvent conditions to affo urea
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. actaq%%cet a%}nﬁgl naﬁtae%ccgl hlt’]q%gﬁégélgi \yﬁg?lﬁlerasrs]g rctlonaletgorlvaéf c!llsorc’ier and
Zrieblbpbed kfriyhe.4, 5- di hydro- | Hi i dazole to afford

15 dazol i nyl am d |

15 el Iyl e, FeTRRuot s LS AOE by
i tagatzed pracetures Thecinattdo etinyifues §ir detprminingtbe a@eﬂles of test
1o 3G&LANLEI D %ecfboﬁﬁ'ggé@]étg)r e}‘sﬁlﬁ%gﬁ?ﬁx HeL R 15 I RE ligend binding,

proaucr n are ‘descri be

EX4dRp eed nabw@é rendescrihed Bdeounds of t he

| NVent.QReshaVByeafhe fiduiaes gaintietical @mridb 5@&@@19{%1
20 |ncle%dlsng the 5-HJI6 t Sﬁa eé gPZ)StOP bsotght et

atite cAEPe Rt oL é}lfépré&eﬁlé g%VglaﬁqDo Olb@l 19 1SqTET ﬁéem]c OT non-racemic
t ﬁ:ﬁ@ﬁr@’%ﬂisozﬂérs 21 I)Hdrﬂm&\fﬁcﬂly&ﬁ@&bﬁ sﬁtldxhsohate thereof, together with

Par. ki nson, s di s ntington's LSeqse  anx
15 qelesame é’ham?‘?é gbl eﬁ’saf/lgﬁg ﬁ eﬁ%ﬁrepsywﬂc and/or
otrepRgactie irgpeditnts i ve d| sor ders nood d| sorders,

?OSL?P@V&“@D&‘ES%%%%%%&%%?%%%%W% hjwedias

niwopgytcal dlgiissvmatbranyicldisgrian sendsepiedapipraion for
E@%ﬁﬁﬁﬁ serPinMhArilARE RRESIk UysagdaRdes are&frﬁ%l'ﬁlrSOO mg daily,
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20 ( p@ﬁg}bly @, Qe d @iy #Rid mestpre era@l%/(ri 30 m cl.laﬂy, a/epen%ng TPON NUMErous
factors such as the severity of the disease to be treated, the age and relative health of the
subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and
experience of the medical practitioner involved. One of ordinary skill in the art of

25 treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically
effective amount of the compounds of the present invention for a given disease.

In general, compounds of the present invention will be administered as

pharmaceutical formulations including those suitable for oral (including buccal and sub-

30 lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including
inframuscular, intra-artedal, intra-thecal, subeutaneous and intravenous) administration
or in a form suitable for administration by inhalation or insufflation. The preferred
manner of administration is generally oral using a convenient daily dosage regimen which
can be adjusted according to the degree of affliction.

35 A compound or compounds of the pr'esent invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of

pharmacentical compositions and unit dosages. The pharmacentical compositions and
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3- (3~F1uoro—phenoxy)-propionic acid (3.37 g, 18.3 mmol), was dissolved ina
mixture of 25 ml trifluoroacetic acid and 9 ml methanesnifonic acid. The reaction
mixture was heated to 90 °C and was stirred at 90 °C for one hour. The reaction mixture

was cooled to room temperature and partitioned between ethyl acetate and water. The
organic layer was dried over MgSOy, and solvent was evaporated under reduced pressure.
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A solution of 7-phenylsulfanyl-chroman-4-one (2.21 g, 8.62 mmol) in 20 mL o
MeOH and 2 ml, water was stirred at room temperature. OXONE™ (potassium
peroxymonosulfate, 6.35 g, 10.35 mmol) was added, and the reaction mixture was stirred
for 3 hours at room temperature. The reaction mixture was partitioned between ethyl

acetate and water. The organic layer was dried over MgSQOy, and solvent was evaporated
under reduced pressure. The resulting residue was eluted through silica gel with 35%
FtOAc in hexanes. Removal of solvent under reduced pressure afforded 1.56 g (5.41

20 mmol, 63%) of 7-benzenesulfonyl-chroman-4-one. MS: 289 (M+H)".

Preparation 2

7-Benzenesulfonyl-2,2-dimethyl-chroman-4-one
The synthetic procedure described in this Preparation was carried out according to

the process shown in Scheme F.
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for one hour. The reaction mxture was cooled to

MySO4, and sol vent was evaporated under reduced

reduced pressuie to yield 1.24 g (7. 3%%920f

7- Phenyk

was added to 20 ni 9f di met hyl f or mani de ( DVF) .

MySO>4, and solveni was evapor at ed under ¢ &luced

257 (MtH)*. Step 4

20 mL o MeG
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15 The procedure of step 3 of preparation 1 was used to provide 1.49 g of 7-
Benzenesulfanyl-2,2-dimethyl-chroman-4-one. MS: 285 (M-+H)".
Step 3 7-Benzenesulfonyl-2,2-dimethyl-chroman-4-one

0
Step 3
Q\ OXONET™
A ©
o O

The procedure of step 4 of preparation 1 was used to provide 1.10 g of 7-
20 Benzenesulfonyl-2,2-dimethyl-chroman-4-one. MS: 317 (M+H)".
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OXONEWO 0 SCHEME F Step 1
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acetone F 0 5 1-(4-Fluoro-2-hydroxy-phenyl)-ethanone
(5.0 g, 32.44 mmol ), acetone‘ﬁ@I 92 nL, 162.2 mmol)
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Oy B SRR R gﬁgﬁmwmgmhe

dpﬂoe&sduﬁmlwgsm@ne&nd sol vent was evapor at ed under
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preparation 1 was used to preowidgrl 49 g of 7-
Benzenesul f anyl - 2, 2- di net hyl -chr pman- 4- one. Ms: 285
( MiH) M@#@gzenesulfonvlucbxoman—ércar onitrile
7- Benzenesul f onyl - 2 2ndi met hyl - chroman- 4-one O OGN
Step 3 / OXONETM \ / SO0 OO0 The procedur ¢ of

step 4 of ppar g was ssed to pf | de g~ ghof

7- 20 Be s ul_f -2} 2- -C |n- 4 . :
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10 7-Benzenesulfonyl-chroman-4-~one from Preparation 1 above (500 mg, 1.73 mmol)
was dissolved in 10 mL of tetrahydrofuran (THF). Diethyl cyanophosphonate (789 ul,
521 mmol) and lithium cyanide (10.42 mL, 5.21 mmol) were added, and the reaction
mixture was stirred for 10 minutes at room temperature. Water (150 (mL) was added,
and the aqueous mixture was extracted twice with 200 mL of EtOAc. The combined

15 organic layers were washed with brine, dried over MgSOy, and the solvent was evaporated
under reduced pressure. The residue was dissolved in 5 mL THF, and 70 mI of MeOH
was added. Sml; (52 mlL, 5.21 mmol) was then added over five minutes, and the reaction
mixture was stirred for 10 minutes at room temperature. The reaction was quenched by
addition of 20 mL 1 N HCL, and the restilting aqueous mixture was extracted with EtOAc

20 and 1 N NapS,0s. The organic phase was dried over MgSO4, and solvent was removed
under reduced pressure. The residue eluted through silica gel using 40% EtOAcin
hexanes, and solvent was removed under reduced pressure to yield 300 mg (1 mmol,
58%) of 7-benzenesulfonyl-chroman-4-carbonitrile. MS: 300 (M+H)”.

Step 2 C-(7-Benzenesulfonyl-chroman-4-yl)-methylamine

Qo = 3, JCI%

// \‘-

7-Benzenesulfonyl-chroman-4-carbonitrile (300 mg, 1 mmol) was dissolved in 10
mL THE, and 237 ul (2.5 mmol) of BHzDMF was added. The reaction mixture was
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(MtH) +. Step 2 Step 3
C(7-Be esu ) Ly chr ogq%pm?l-yl) @ gl % NH2
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- Step 2 &5 0
SCHEME H
Step 1 (7-Benzenesulfonyl-chroman-4-ylidene)-acetonitrile
o | CN
e e
O
S @ It S O
~p-CH.
6‘/ \b (Et,0);P-CH.CN d’/ \b

15

20

Sodium hydride (90 mg, 3.91 mmol) was added to 10 mL THE and was stirred for
30 minutes at 0°C. 7-Benzenesulfonyl-chroman-4-one (564 mg, 1.96 mmol) was
dissolved in 5 m]. THE, and the resulting solution was added to the reaction mixture.
The reaction mixture was stirred for 10 minutes and then quenched by addition of 150
mL water. The resulting aqueous mixture was extracted twice with 200 mL BtOAc. The
combined organic layers were dried over MgSOy, and solvent was removed under
reduced pressure. The residue was chromatographed through silica gel using 35% EtOAc
in hexanes, and solvent was removed tunder reduced pressure to afford 395 mg (1.27
mmol, 65%) of (7-benzenesulfonyl-chroman-4-ylidene)-acetonitrile. MS: 312 (M+H)".
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7- Benzenesulfonyl chroman-4-carbonitrile (300 ng, 1
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t went ' es. The reaction mxture was then
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(7-Benzenesulfonyl-chroman-4-yl)-acetonitrile (397 mg, 1.26 mmol} was dissolved
in 5 mL THF, and 190 ul (1.9 mmol) of BHz DMF was added. The reaction mixture was
heated to reflux for one hour and then cooled to room temperature, quenched by
addition of methanol, and diluted with water. The aqueous mixture was extracted with
EtOAc. The organic phase was dried over MgSOy, and solvent was removed under
reduced pressure. The residue was chromatographed through silica gel (MeOH: CHpCly:
NHOH. 89:90%:2%), and solvent was removed under reduced pressure to vield 120 mg
(0.38 mmol, 30%) of 2-(7-benzenesulfonyl-chroman-4-yl)-ethylamine. This product was
dissolved in 2N HCYEtOH and recrystallized by addition of Et;O to afford 95 mg of the
corresponding hydrochloride salt. Mp: 244.6-245.8 °C.

Example 3
7-Benzenesulfonvi-chroman-4-vimethyl)-methyl-amine

H HC!

NH,-HCI
2) BH,-DMS

3) HC
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Example 5
(7-Benzenesulfonyl-chroman-4-vimethyl)-urea

NH, -HCl

!/ \\ I/ \\

C-(7-Benzenesulfonyl-chroman-4-yl)-methylamine HCl salt (75 mg, 0.22 mmol)
was dissolved in 8 mI water and KOCN (36 myg, 0.44 munol) was added. The reaction
mixture was stirred at 100°C for 30 minutes., then cooled, partitioned between EtOAc
and water, and dried over MgSOq . After concentration, the product was precipitated

from Et;O/hexanes. After formation of the HCI salt, 24 mg (32%) of (7-Benzenesulfonyl-

chroman-4-ylmethyl)-urea was collected. MS: 347 (M+H)™.
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The synthetic procedure described in this Example was carried out according to the

process shown in Scheme L.
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SCHEME I
Step 1 7-(3-Fluoro-benzenesulfonyl)-chroman-4-ol

0 .
Step 1 o
A NaBH4 % 0
s 0 a @S\\
oL :

F

The starting material 7-(3-Fluoro-benzenesulfonyl)-chroman-~4-one was
synthesized by the procedure of Example 1 except that 3-flucrothiophenol was nsed
instead of thiophenol..

To a solution of 7-(3-Fluoro-benzenesulfonyl)-chroman-4-one (3.31g, 10.81mmol)

10 in THE (100ml) was added NaBE4 (0.49g, 12.9mmol) at 0 °C. The mixture was stirred at
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am ne 15 The synthetic procedure described in this
Exanpl e was carried out according to the process

shown in Schene |I. WO 2006/ 066746 PCT/ EP20051013291
Wa30sii663#6t 000)C O Step 1 O/ | Step 2 0 \ BEI/EP2p05[013291
NaBH4 ~S'\ 0 HC(COCEt)3 S O %~I / 0 PM3, DDADI / O
FFOFC( COOH)3 OH Step 3 \ Step 4 O \ Step 5

N S0 HRdi PR R WRAR MBI i kg HOAE. The
EE OR300 WchedBFbrine, dricd vith MspABlerer snomcpnetad. The
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uor o- benzenesu g,}(-chroman -0l O H

nyh)-chroraa =gl 55 agdite fgam. NS: 599.2(2M-OH}
Step 2 2-Fthoxycarbonyl-2-17-(3-fluoro-benzenesulfonyl)-chroman-4-yi]-
malonic acid diethyl ester .
oH JE100C)C

’ Step 2
o %
5 o~  HCICOOEY, s 0
@” o PMe,, DIAD o

& F

To a solution of 7-(3-Fluorobenzene-sulfonyl)-chroman-4-ol (3.0g, 9.7mmol) in
THF (40mi ) and toluene ( 40ml ) was added HC(COOEL)3 (4.5g, 19.5mmol) and then
PMe3 ( 19.5m! of 1.0M THE solution). The mixture was cooled to -78 oC. DIAD (4.0g,

19.5mmol ) was added dropwise. The mixture was stirred at -780C for 1 hour and then at

RT for overnight. The next day the TLC showed that the reaction was complete. The
solvent was removed and the residue was partitioned between EtOAc and H;O. The
EtOAc layer was washed with brine, dried with MgSO4, concentrated and purified with
flash column to give 2-Ethoxycartbonyl-2-[7-(3-fluoro-benzenesulfonyl}-chroman-4-yl]-
malonicacid diethyl ester: 5.0 g, clear oil. MS: 545 ( M+Na)+-.

Step 3 2-Carboxy-2-[7-(3-fluoro-benzenesulfonyl)-chroman-4-yi] -malonic
aad
C(COOH),
S(EtO0C)C
Step 3 O,
0, ——— 8 o
‘b MeQOH/H20
' F
F

To a solurtion of 2-Bthoxycarbonyl-2-[7-(3-fluoro-benzenesulfonyl)-chroman-4-
yi]-malonicacid diethyl ester (5.0 g, 9.6mmol) in MeOH (50 ml) was added NaOH (25
ml, 3N in H,O). Thé milky mixture was heated at 65 °C overnight. The solvent was
evaporated to give crude 2-Carboxy-2-[7-(3-fluoro-benzenesulfonyl)-chroman-4-yi}-
malonic acid as a solid. ' )

Step 4 [7-(3-Fluoro-benzenesulfonyl)-chroman-4-vl}-acetic acid
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7-(3- Fl uor o- benzenesul f onyl ) - chr oman- 4- one was

v!ggnthesued by the procedure of Exanple 1 except that
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2906/B16316hi ophenol was used instead of t hi J¥H&ERE05/013291
To a solution of
7- (3- Fl uor o- benzenesul f onyl ) - - 4F oman- 4- one (3.31g,
10.81mmmol) 1o in THE (100m ) was added NaBH4 { 0. 49g,
12.9mol) at 0 C. The mxture was stirred at WO
2006/ 066746 PCTI EP2008(®X3291 -39 0C for 3
The reacti on m xt s partitioned betweeniwater

and Et QAc. Th yer s washed [ bry ne,
dried with My edsw%conce ai ed e
resi due wg ~-rQ;|ed w th Hoash i {ograpﬂy to
give 2.0 ¢ 7-(3- Fl uor obenzene 0

sul fonyl ) -cfiroman-4-ol, as a whitetoam Ms: 599.2
(2ZMOH) +. 5FStep 2 E

2- Et hoxycar bonyl - 2-i 7- 53 fl uoro- benzenesul fonyl)-chro
man- Zhg crude deCarboxy-2atid (3 Badyoyienzanesatfonyl)- é}reweméﬁ&malomc

Slcﬁfbf%teg 3as &s%lﬁ@ﬁma(%@ AndthQnixtar® WAMediedRb ARD°E

sol uti on of

70V€Bu$htuH|Qﬂfé’i’?féWé°"§ﬁ PRIAGHICRGRENdEe Y1y dssplged in BIOAS,
ywak HEDMMh HHO, Uridle, ddddnligh WasiOL, dillteea Qnd émammmo gioelyel( 3-

%‘Pr"%%t“%qqﬁ @@Pﬁ‘?‘c%r%“%@%hog UE?: a%;‘g e Cchc 00! & V('}l;”gn éﬂ%&d toa

ofhiteoADupdn Sandingl 9.55 g;rMB 373%51%@)&;3@@ 3debpwage. The
m xt yr.e was

RT fl“gte éNa %
reacti on was conpl et
t he residue was parti
The EtQAc | ayer
MySO4, concent

to give Step 5 '
2- Et hoxygar b §7- W?F‘Etf-ben ICf onyl) chro
nﬁ¢0n|0a0|d di et ester: cl ear
. 5 (MNa)+. Step 3
2- Car boxX- 2- 17- (3-fluoro- benzenesulfonyl) chroman-4-y
|l -mal onfc add C(COOH)3 3(Et0CD0)C Step 3 oS\ | O
R Nk bolution of [7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl] -acetic acid (1.5 g,

4.28 muol) in THE 40ml) was added BH3 Me2$ (0.41 ml, 4.32 mmol) at 0 °C. The
mixture was stirred in the ice bath for 30 minutes and then at room temperature

overnight. The mixture was quenched with MeOH and the solvent was removed. The
residue was dissotved in EtOAc, washed with brine, dried with MgSO4, filtered and
concentrated to give 2-[7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl}-ethanol as a clear
syrup: 1.35 g; MS: 337.2 (M+H)+, 378.2 (M+CH;CN+EH)+.

Step 6 Methanesulfonic acid 2-[7-(3-fluoro-benzenesulfonyl)-chroman-4-vl]-

ethyl ester



SO MOHH20 Y F TF 20 To a solution of

2- Et hoxycar bonyl - 2-[ 7- (3-f | uor o- benzenesul fonyl ) -chro
man- 4- -mal oni cacid diethyl ester (5.0 g, 9.6nmol)

W 2008/ % 0 M) was added NaOH (25 m, 3N i PCHRDP05/013291
The m | ky m xture was heated 65 C overni ght The

sol vent was evaporated to give crude

2- Car boxy-2-[ 7- (3-fl uoro-benzenesul fonyl ) -chroman-4-y
[1- malonic add as solid. 25 Step 4
[ 7- (3- Fl uor o- benzefies @t onyD- chr oman- 4- y
aci d WO 2006/ 7 PCTI EP&QQ /013291
C(COo0H) 3 4
crude ‘s MsCl, EtN
2- Car “57-(3- ?I uor o- benzenesu yI) chroman-4-y’
[]-mal acid of step 3 was dissofved in HOAc
(50rnl),] and-the m xture was heated o 100C

overni giit . HOAc was renoved via vacuum and he

br 1 i OIgiBE gL T RS- Yg Berppiiitont 2%3&*2%%03%%%%?“ 5401
giruel) iy CH3CL 0wl wabeariestie SUCH SB) (£08 Br 4rpmanpl) was added a£0°C
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5 me@qazwq\be, ?)? gﬁlégpsghlgn dﬂuteg fvzra?’s&l nl\uk%!g brine, dried with
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e %#%SLQ’ (1- é E%%[Ei!?&)o Eeﬂzégégléﬂmu:bf@%%jﬁ?gthﬁﬁmohdm 3-

Me2S
10 y1) meth l—carbamlc ac1d tert—bu Ies’cer

OMs Step 7 Q
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2-[7-(3-flucro-benzenesulfonyl)-chroman-4-yl}-ethyl ester (0.1 g, 0.24 mmol) and
3-(N-tert-butoxycarbonyl-N-methyl amino)-pyrrolidine (1.0 ml, 43 mmol) were
dissolved in THF (2.0 ml). The mixture was set up in a microwave reactor at 120°C for 3

15 hours. The reaction mixture was partitioned between water and EtOAc. The EtOAc layer

was dried with MgSOy, filtered and concentrated. The residue was purified with
preparative-TLC to give (1-{2-[7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl] -ethyl}-
pyrrolidin-3-yl)-methyl-carbamic acid tert-butyl ester (0.9 g), MS: 519.4(M-+IH)+.

Step 8 (1-{2-[7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl}-ethyl}-pyrrolidin-3-

20 y)-methylamine
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m xture was stirred in the ice bath for 30 m nutes

and then at roomtenperature overnight The m xture

was quenched with MeOH and the sol vent was renoved.

W 2o0o/pedtsdue was di ssol ved in Et OAc, washed RGTEP2005/013291
brine, dried with MyS4, flltged and 15 concent rat ed
to give T
2-[7-(3-Fluoro-benzenesul fonyl ) -chronan- 4-yl ] - et hanol

as a dear syrgp: N g; Ms: 337.2 (M+H) +,
378. 2( MECH3CNHH) +. ep 6 Meg ﬁg? pesul fonic add
2-[7-(3-f 10- bnzenersmﬂ)d onylT-gr hrormn 4- ethyl NH
ester 2008066746 PCT/ EP %@gglszgl /

ﬁl uti on®of gy
- 49| ) - et hanol
(1. g, 4.01 mol) in CH2Cl12 (40 was: cooled to

O CrgEt3N (4.06 g, 40.2 mvol ) was adged at O C
fol |l owed by nethanesul fonyl chloride (Q.91 g,

rmrol X1-{Fhe(FBaotd-benzmestlfmyvdhzonsans v resey Wf%ld%% yh-
tﬁyifc%a%n %Hén-ﬁ&iﬁ%m@f h}gotﬂ i Shal G0} CHECI HOMGSBEIH (2 ) and

bri ne ried |tered and

SonTEREdR B OO R P T Bee i 2B decapld to room
m ?Eﬂaﬁﬁie Wid s qhbadiad edim@ﬁtafa@anw{@o;, extgricied with methylene

o er\ggﬁé’ %ggrte@ é(éen Ltg‘g nﬂ%e% g)lrff:paﬁélvl TLC
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tt&tdredmlﬂydl fewsh‘qrs aﬂw ¥tep B?ON@n@ @ed undex V?wuwB@@V%HZ- [7-3-
?9&» lgéu%?{emﬂo %ie 'r::hrd:man-é ]-ethyl}-pyrrolidin-3 —yi)-methyl—amme HCl sait:

uor o- bénzenesul f onyl') -chr oman- 4-yl } - et hyl
e@t %ng:(l‘és $195 d+¥4+nmol ) and
?1( laFélﬁmr p&y&ﬁbﬂﬁﬁy ASRED ®M$)ngyr rolidine
in
The mi xt ur & \%m;o§ %Pﬁo"bﬁnzgnﬁﬁé @a%o?leact(yﬁ e%la}m %’%@:ﬁm >

f @y-d8ndihylhomias s0%hecd AdBt4BRA(ME B} uaml was parti t i oned

bet ween watgegr, t OAX wf%I Qidin-3-v1-

W|th MySOH4, {S 76{?%}%} E%Igsnce tr at %Xg#he r esi gtﬁ o3y
ll%lyleld MiSt 405. ﬁdMelﬁBrat ive-TLC to give :

(1-{2-[7-(3-Fl uoro- benzene%ﬂg yl ) -cbroman-4-yl)-eth

|
yi3- [7-(3-Fluoro-benzenesulfonyl }-chroman-4-ylmethyl]-methyl-amine

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme J.



pyrrolidin-3-yl)-methyl-carbamc acid tert-butyl

ester (0.9 g), Ms: 519.4(M+H)+. Step 8

‘&1-52-%-(3- FI uor o- benzenesul fonyl ) -chroman-4-yl | -eth
PROYOMGHS di n-3- 20 yl -net hyl ani ne WO 2006/ QG6FR28p5013291
PCT/ EP2005/ 013291 -42 NQ Step, 8 NQ NBOC / NH OS\

| p HO/EEOHOS ( OO0 HAO "¥F F

(1-{2-[7-(3-Fl uoro: benzenesul fonyl ) - chroman- 4yl ] -eth

yl }-pyrrolidin-3- T ) met hyl -carbam ¢ acid terf-butyl
ester (0.9 g) was-digsolved in 2N HCl in Et
and the m xture|lwas heated at 60C for 40 minutes.

The reacti gF X e wa oled to roo Step 2
) ' quaégﬁ%gd_wvith s&u HCGB;-~—

L WER et hyl el dieridy | dexcdriied wi th MySOeNs
, @oncentrated and puri @ wi@h preparative
0% MeOH in et hyl ene chl or¢tde with 1% Et3N) to

give (1-{2-[7-(3-fluoro- F
benzenesul fonyl ) -chromanp4-yl]-ethyl }-pyrrolidin-3-yl
) - met hyl - am ne, whi cgﬁﬁs treated with a few drops
of 2N HCl in EtOH agd dried under vacuumto giy§

(l-{2-[7-(3 10 Si;epS

Fl uor o- benzene fony ) - chrooman-4-yl]-ethyl }-g

di n-3-y|)-rfﬁ$ dajpe HO 1paldt  61.8mg, MB, 4

( MtH) +. ' \8rly prepar ed2f siprct he nes at ¢ [0

6, were 0
(1-{2-[ 75(3- Fl uor o- benzenesul f onyl ) -ch -4-yl]-eth

yl}-pyrra@idin-3- yl)-dinethyl-am ne, 60%yvyield, M
433.3( MrH) +; and 15 - F
{2-[7-(3-Fluoro-benzenesul fonyl )-chroman-4-yl]-ethyl}
- -pyrrolidin-3-71- am ne, 61%(\{i el d, MS: 405.5(MtH) +.
Exanpl e 8 SCHEMET
( 7- ( 3siE) YOOsbeAZeNRsntSToN ) citBrenanyl ladt Bt bydd - me
thyl -anmine  The synthetic procedure described in tle)l S
Exanpl e was carried t according to the 20 procegs
shown in Schene J. 06/ 066746 PCTI EP2005/ 0132
-43 00 OHCA O/ st 1o/ 1 Step2\ S\ \ O
oxal yl chlori / Ogtep/1 O

) O
3 —‘—“"—_"“"‘";" [\
S\\ O oxalyl chloride S\\ 0
7 :
Fo F
5 To a solution of [7-(3-Fluoro-benzenesulfonyl)-chroman-4-yl]-acetic acid (1.0g,

2.85 mmol) in CH,CL, (20 ml) at 0°C was added oxalyl chloride (2.85 ml, 2M in CH,Cl,,
5.71 mmol) followed by 3 drops of DMF. The reaction mixture was stirred in the ice bath
for 3 hours. The solvent was removed, and toluene (10 ml) was added to the residue, and
was evaporated via vacuum to remove any remaining oxalyl chloride. The crude 7-(3-
10 fluoro-benzenesulfonyl)-chroman-4-yl} -acetyl chloride was obtained as a syrup.
Step 2 7-{3-Fluoro-benzenesulfonvl}-4-isocyanatomethyl-chroman
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FF OHC N~ Step 30501 LAHO/ 2) 2N H \ S\
O Ol Fy F SCHEMET Step 1 f

és FI uor o- benzenesul f onyl ) - chroman- 4yl | - acet yl
VRARWPP4%0 0 OH O / Step 1 O \ O\ \ S PECIEHP2(5/013291
oxalyl chloride O y 0 OF F To a solution of
[ 7- (3- Fl uoro-benzenesul fonyl J-"Chr oman-4-yl ] - acetic
acid (1.0g, 2.85 I) in CH2C12 (20 ml) at OCwas
added oxalyl chlorifle (2.85 m, 2Min CH2Cl12, 5. 74'/
nmol ) fol |l owed by cgjops of DIVF. The reaction
m Xt ure was stirrdlntheqé:p bath for 3 hour
sol vent was 3 and -t-ol Uene- Huene- (10 )

the resi dQ\e d__was evaporated via va&Uu ve
any -rengj-nBng oxal%lchl oride. The de-St- (

fluor enz@nesul fonyl ) - chr oman- 4-yl ety1 chlori i de
was obt&l ned as a syrup. Step 2

7- ( 3- Fltuor o- benzenesul fonyl ) - 4-i socya
an WD 2006/ 066746 PCT/ EP2005/013291 -44 N OO0 C
St ep A2sohfidn of NalN3 (0.56 g, 8.61 mmol) in H,O (2 ml) was added to a solution of 7-

(3-fluoro-benzenesulfonyl)-chroman-4-yl]-acetyl chloride in acetone (10 ml) at 0°C. The
mixture was stirred in the ice bath for 30 minutes then at room temperature overnight.
The mixture was partitioned between water and EtOAc. The EtOAclayer was dried with
MgSOy, filtered, concentrated and purified with flash chromatography to give 7-(3-
fluoro-benzenesulfonyl)-4-isocyanatomethyl-chroman as a clear waxy oil: 0.55g, MS:
348 1(M+H)™, 389.2(M+CH,CN+H)".

Step 3 [7-(3-Fluoro-benzenesnifonyl}-chroman-4-vimethyl |-methyl-amine

A N
N Hel ~
)\ Step 3 \\
5T — e 5 o
0 1) LAH 0
2) 2N HCI
E F

To a solution of 7-(3-fluoro-benzenesulfonyl)-4-isocyanatomethyl-chroman (0.12
g, 0.35 mmol) in THF (15 ml) at 0°C was added LiAlH, ( 0.52 ml, 1.0 M in THF, 0.525
‘mmol). The mixture was -stirr.ed at 0°C for 2 hours, then was quenched with one.drop of
H,0, 3 drops of 2N NaOH, and 3 drops of H;O again. The precipitate was filtered off.
The solution was diluted with EtOAc, washed with water, dried with MgSQOy, filtered and
concentrated. The residue was purified with preparative TLC to give [7-(3-Fluoro-
benzenesulfonjrl)—chxoman—ll—yime‘rjlﬁ] ~methyl-amine free base, which was further
treated with a few drops of 2N HCl in EtOH and dried under vacuum to give the
cortesponding FIC salt: 33.5mg. MS: 336.2 (M+H)*, 377.2 (M+CH,CN+H)", 671.3
eM+HE)". '
Example 9
Pormulations
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The ingredients are combined and granulfated using a solvent such as methanol.

The formulation is then dried and formed into tablets {containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound. 1.0g
Fumaric acid 0.5¢g
Sodium chloride 20g
Methyl paraben . 0.15¢g
Propyl paraben 0.05¢g -
~ Granulated sugar 255g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10g
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5 Conposition for Oral Adm nistration Ingredient %
wt./w. Active ingredient 20.0% Lactose 79.5%

Magnesi um stearate 0.5% The ingredients are nixed and
WOSPUEEHS i nt o capsul es contai ning about 100PFHEP2005/013291
each; one capsule woul d approxjmate a total daily
dosage. 10 Conposition for oral® - Admi ni stration

dient 04 wt [\af Activa | nar odi 20004
T A= = 7O VG 1 VAL LA\ "L VO

L N Illyl AWl | Ll.l
VagneSFiP8t earate 0.5% Crosscar nel | ose sOSPUM 2. 0%

L act o8gloribgso% PVP (pol yvirnyl pyrrolidi ne) 0.5G8g The

i nmrnrh ents-—are-conmbi-ned—and—aranulat

$ol [ veREtlorriSs et hanol . The for mul 5?.33%?@8&

dried and formed into tablets (containing about 20 ny

oo b B SRR PR PRI S bR hrson

I ngredi ent Amount Active corrpound 1.0 g Funaric add
0.5 g Sodium chloride 250 .g..Mihylpgaben 0.15 g
Propyl paraben 0.05 g G’—Jf_(are]uer Sugar. 25.5 g

ol s b| h::gred@em% sol uti on) 12.85 g Veegum K %Wﬁﬁﬁfer bilt

40004

Fo) g&tﬁﬁr Ay éﬂum 066746 PCTHEP2005/ 1329

G
Fl avoring m __ Colorings 0.5 ny Dstl%|%d wat er
q.s. 6lem®@lﬁﬂ>rﬁde The |ngred| ents are | xedistterfakg ipgtanic

4

oS PeRER o adm i stTratTorm: T et RIS
Fror mul at 1 on H qredl ent % wt/wt .

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 . % wt.fwt.
Active ingredient _ 1.0%
Polyethylene glycol 1000 | 74.5%
Polyethylene glycol 4000 ' 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into
molds containing 2.5 g total weight.

Topical Formulation
Ingredients grams
“Actve compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil ’ 5
Petrolatum 10
Methyl paraben - 0.15
Propyl paraben 0.05
BHA. (butylated hydroxy anisole) 0.01
‘Water g-s. 100
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Active ingredient 0.25 g Sodium Chloride gs to nmake

i sotonic Water for injection 100 m 5 The active
redient is dissolved in a portion of the water for

‘Wﬂﬁg%?f&ﬁ A sufficient quantity of sodi um BFI/BRZHEI3291

is then added with stirring to,make the solution

isotonic. The solution is madé up to weight with the

{ ﬁ ma m%?ﬁeggggﬂ&%&ﬁe&%&, 5.1%1 il and %Htéﬂf) &Hout 60°C with
rough rane ter ackage
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m Xte@eﬁzﬁal aqibeaispaistons acﬂﬁa.uﬁﬁgl ?@ﬂl 4Ho00.02880.5 Bercent active

contain tot t atio
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Tovaetn Bactive iddrétidems suoh las br ePatplolreicronryi@llink/bdindse, sodinm

par ?%;%getgﬁk u]IOF;r Q%%%ﬂs%aﬁ?gepﬂtg %@droggﬁ %ga%a?gggdded to adjust

aﬁ@mﬂﬁp@ﬁdrMB&mthwrwVlAIaIH&%?i spi¢yanetered pump
é%.’é':x‘e\%lng RGRBb- I\G@Eﬁ&oh’c@{s %f Fdi‘mﬁla@%g penAgsh. ef tpieat

] stlrrln% ficient quantlty of
W&ﬁ@@sdﬁdﬁﬁéﬂ¥4ﬁﬂﬁﬁﬁ§ﬂﬁ ga b &&ﬁed with vigorous

stirring to enmulsify the }ngrggkfnts and water then
added qg.s. about 100 g. y Formul ations 5
Severraldicigieihisdisy stadiasi ons cont ai ni ng from about

0. 02550. 5 peycgn ctiv ou

nasal TR ea Rt oG NIRRT Haftiaf BEP Bl BhyRing of
cfooiualaid. i nactive ingredients such as, for exanple,

m cr Ofl{eyb%cﬁﬁé ;igt)i@itf &t Joﬁ:ﬁﬁ%ﬁ@ds ot el #ntion in vitro was determined as
follows. Duplicate determinations of 5-HT; ligand affinity were made by competing for
binding of ["H]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HTg receptor. Duplicate determinations of 5-HT2, ligand affinity
were made by competing for binding of P°H]Ketanserin (3-(2-(4-(4-
fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell membranes
derived from CHO-K1 cells stably expressing recombinant human 5-HT>; receptor.
Membranes were prepared from HEK 293 cell lines by the method described by Monsma
et al., Molecular Pharmacology, Vol. 43 pp. 320-327 (1993), and from CHO-K1 cell lines
as described by Bonhaus et al., Br J Pharmacol. Jun;115(4):622-8 (1995).

For estimation of affinity at the 5-FHTg receptor, all determinations were made in
assay buffer containing 50 mM Tris-HCl, 10 mM MgSOy, 0.5 mM EDTA, 1 mM ascorbic
acid, pH 7.4 at 37 °C, in a 250 microliter reaction volume. For estimation of affinity at
the 5-HT24 receptor all determinations were made in assay buffer containing 50 mM
Tris-FCl, 5 maM ascorbic acid, 4 mM CaCly, pH 7.4 at 32 °C, in a 250 microliter reaction
volume.

Assay tubes containing [’H] 15D or [*H]Ketanserin (5 nM), competing ligand, and
membrane were incubated in a shaking water bath for 75 min. at 37 °C (for 5-I1Ts) or 60
min. at 32°C (for 5-HT,y), filtered onto Packard GE-B plates (pre-soaked with 0.3% PEI)
us;ing a Packard 96 well cell harvester and washed 3 times in ice cold 50 mM Tris-HCL
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where Hill is the Hill slope, [ligand] is the
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2006/ 066746 PCTI EP2005/ 013291 -49 CLAIMS 1. A

conpound ofn%gelg:ﬂ: R2 )m\ RB Ar-S(0Oq a R4 O
C

)

3 .
- enhanci ng

€1
e

5 or a phar Ncal |y acceptable salt thereof,
wher ei n: ﬁ'"?sf m Ot%?;; pis froml to 3; gisO0, lor2;
nisfrom1 to 3;
R? and R* each independently is hydrogen or Cyiz-alkyl;
R’ and R® each independently is hydrogen or C;.12-alkyl, or R® and R®
together may form =NR' wherein Rfis hydrogen or Cyp-alkyl; and
R’ and R® each independently is hydrogen ot Cy.1p-alkyl, or one of R’ and K*
is hydrogen and the other is an optionally substituted 5- or 6- membered heteroaryl or 5-
or 6- membered heterocyclyl containing one or two nitrogens, or R” and R® together with
the nifrogen to which they are attached may form an amidinyl group, a uréa group, a

25 guanidinyl group, or a 5- or 6-membered heterocyclic ring that optionally includes an

additional heteroatom selected from O, N and S and which is optionally substituted with
amino, or one of R and R® and one of R® and RS together with the atoms to which they
are attached may form a 5- or 6-membered heterocyclic ring that optionally includes an

additional heteroatom selected from O, N and S.

30

2. The compound of claim 1, wherein pis 2.



10 Ar is optionally substituted aryl or optionally
substituted 5- or 6- nenbered heteroaryl; each R is
i ndependently hal o, Cl-12-al kyl; Cl1_12-hal oal kyl

WD 2000fgeer oal kyl, cyano, -S(Or Ra, PCT/EP2005/013291
-C(=0)-NR1' R ,-S®-NR R, -N(Rt)-C(=O-R,
-C(=ON(R')-, or -C(=O-R, "WHere t is fromO to 2,
Ra, Rb, R, Ra and R each independently is hydrogen
15 or A _12-alkyl; Rs R6 ft7 N-R8 R2is ; nis
from 3. t oridcoRBoantofhimackhdddgpendent |y i s hydrogen
or C _12-alkyl; R5 and R6 each independently is
hydrogen or O _12-alkyl, or R5 and R6 20 together

may f&r mENRbophendofitl4RR 3 shdgidmogémrdr A _12- al kyl ;
and R and R$ each independently is hydrogen or

ad _12-alkyl, or one of R and R$  is hydrogen and the
ot her 5i s Hre copppondpf Jeimfpshereiniads @ma?ﬂwbﬁ’é%fgﬂwﬂ-
heteroaryl or 5- or 6- nenbered heterocydyl

cont ai_ ni ng one or ctiwﬁp nitrogens, .0 R7 and Rs

t oget fer TrawmPeRed Af 4998 IREGRHF &h they are
attached may forman am di nyl group, a urea group, a

10 hot or Bey cPPorg R et Phndhel AR B idaggen

addi ti onal heteroatom selected fromO, N and S and

whi ch,is aptio t4 t UL L e &{ one
of R?Sand%mam%%h%%éé%%%gnrgﬂ%toget%%]e v?ngth t he
atons to which they are attached may forma 5- or
6- men‘g.er ePhNGLRIREY 6F iind 7, MedehAine QP RT SRERT iyhm?,eu d86 the
an addi tional "heteroatom selected fromO, N and S.

15 3@ther isfhez-ébpound of claim 1, wherein p is 2. WO
2006/ 066746 PCT/ EP2005/ 013291 -50 3. The compound of

claim_2, erein is.2 4..The co wnd. pf . '

wher eilﬁ‘ n&ggc‘:ﬁn‘%ﬂn&l‘f:&dﬁ?’ WRRTETR c%nﬁprggg‘nadn% g %‘lﬁ?gyﬂ,%ndﬂm
wheheiinpyrolidsyopt i onal |y substituted phenyl. 6. The
conmpound of claim5, wherein nis L 10 7. The

conpound of claim6, wherein RS and R§ are hydrogen.

208. Thelcofbowmapemdai deim 7 whiteer B andit tegriheriith he nitrogen to
hy.gi: . aRIPRURSdRT eh@. M 7, wherein one of
R7Vg}glg%m%mi%§ﬁ%%g?ogen and t egﬁE ‘%5 other is
Cl-12-al kyl. 10. The conpound of claim 7, wherein one
of R7 and 1R8 cobpbudl dgiiin anchetdieR” and R® together with the nitrogen to

which they are attached form a guanidinyl group

25
13. The compound of claim 7, wherein R” and R® together with the nitrogen to
which they are attached form a urea group.
14:. The compound of claim 5, wherein n is 2.
30
15. The compound of claim 14, wherein R® and R® are hydrogen.
16. 'The compound of claim 15, wherein R” and R® are hydrogen.
35 17. The compound of dlaim 15, wherein one of R’ and R%is hydrogen and the

other is Cl-]_z- a]lqu.
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r is pyrrolidinyl ‘conmpound of cl
7, wherein Wand Rs together with the nitrogen to
whi ch they are attached forman am di nyl group. 12. 14, 02 2006
The conpound of claim?7, wherefn-R and Rs together ) .
with the nitrogen to which they are attached forma
guangdi mhk cg;&lgu@ncz bf didm Thevikaamainedief asd 8 Mhfdrogen and the
mereln R7_and getth th the nitrogen to
&PR‘W@;’)‘H&?‘@S‘%‘E“& a urea group. 14. The
compound of claim5, wherein n is 2 30 15. The
corrpound of claim 14, wherein are hyd

16. 1%he Thespoaaund el driap v Bhe énﬁ R?tomrmagfg@ nitrogen to
5 ‘Jw&m@%e a%écﬂea foﬁh%n%aﬁaﬁgm . ;:Ihgl m 15, wherein

one of I's hydrogén~an other is

Cl-12- aI kyI 14. 02. 2006 -s1 18. The conpound of

cl abm 15y vy&% 6iud 8P &a:eH 1 a0k &R?%nwrteg.@ga

~$ ot her i s %ptl onal I1 Substi tuted pyrrofi %ﬁi&%gntmgmto

@ﬁfécwf@nauarﬁ%sldwwl@r@ﬂm R and R8 together
wth the nitrogen to 5 which they are attached form
an am di nyl group. 20. The conpound of claim 15,
10 wheféi nTRe campowed pbdanmdrwinkrern sifecampaingidn of formula IT:
' whi ch they are attached form a guani Qtnyl group. 10
21. The conpound of claim1, wh eu nysai d conpound is

of formula,ll: R)mR2 Ar-SO and wherein m
Ar, R and R2 are as r gL &9 him 1. 22. The
compound of claim1, ereih § onpgund is of
~formula Ill1: 6 R7 R N~Ra 1R9) ()sh./lSOO

[11. wherein: S|lsfrJnOto4
and wherein m, Ar, R and R are as recited in claim 1.

22. The compound of claimn 1, wherein said compoﬁnd is of formula III:

(R)

15
wherein:
s is from O to 4;
each R’ is independently halo, Cy_iz-alkyl, Cy.1;-alkoxy, C;-1p-haloalkyl, C,.o-
heteroalkyl, cyano, ~S(0)~R’, —C(=0)-NRR, -S0,-NR’R, ~-N(RY)-C(=0)-R", or —
20 C(=0)-KS, where ris from 0 to 2, R%, R?, RS, R and R® each mdependenﬂy is hydrogen 6r
C1 qz-atkyl; and

n, R*, R% R® and R® are as recited in claim 1.

23. The compound of claim 1, wherein said compound is of formula IV:
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RO i s independent| ¥ 2-al kyl ,
a _12-al koxy, d _12-hal oal kyl, C1-12- heteroal kyl,
cyano, -S(0O,-Ra, -C(=O0-NRbR', -SO-NRI R,

N(Rd) _C(=O-R, or- 20 ¢(=O-R?2where r is fromO to
2, R Rb, R, Rd and R each independently is
hydrogen or Cl-12-alkyl; and n, R3, RAR’R5 and R6
are as recited in claim1. 23. The conmpgund of claim

1, wherein said conpound i(ﬁs of formul &' VR'1' ~
RECTI Ft | AMENDED SHEET I"SAl EPyk6(1p6 NOV -52 R7
l1aNR n. (R) ~ 0 5 wher ei n:
nislor2; sis 0or 1 i's -al kyl ,

G _nz-al koxy, or Cl-12* B and R6 each
i ndependently is hydrogen g¥ ¥, _12-al Ryl, or or RS
and R6 together with the nitrogen to whichlYhey are
att agltegdeippy forman am di nyl group or a guanidinyl
group. 10 24. A pharmaceutical conposition conprising
an ef f ecti¥d %@bunt of the conpound of any one of

clainms | s§pp281i n adm xture with a pharmaceutically

accept ab rrier. 25. Use of a conpound according

lLg. € .
to anyoné‘gé? h@?a@m‘aﬂqb &r2zakkery O Cipr-bplaaliph and 15
of a nediRfanBR® cigefidbpdn@bndy RalHAL A o?%ﬁ%{_mwlpgga\g%sm 4R
sychoses

em di.sease state selected from es,

| i%ﬁsﬁt%mqﬂ’e eI RgER t© “ag‘ﬁ‘r eE Pmﬁ‘each@cﬁmt? ayincal amidinyl group or a

duseiddst groupenory di sorders, attention deficit
di sorder, Parkinson's disease, anyotrophic |ateral

sclerosis, Alzheiner's di'sease, food uptake

di sonder . plfiehabbiitidal@nPbsfticH &RASSs: it

cog;%oung f%corgi ng.to any Sone of ¢l alil%(%n géﬁcg%%m?%nrt%fthe
tREPRFBA ST 4TX O Olst21ms dike) 24 iradrpixgarerwith 4 phanareeattically acceptable

- aaregor der of the gastrointestinal tract. 2, RECTIFI
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25.  Use ofa compound according to any one of claims 1 to 23 for the preparation
of a medicament useful for treating a central nervous system disease state selected from

psychoses, schizophrenia, manic depressions, neurological disorders, mermory disorders
- y

| attention deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

disease, food nptake disorders, and Huntington’s disease.

26. Use of a compound according to any one of claims 1 to 23 for the preparation

of a medicament useful for treating a disorder of the gastrointestinal tract.
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