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OC 1 Azai ndol e Conpounds for Treatnent of Central
Nervous System Di sorders Field of the Invention This
@ppbiicast on is in the field of pharnmaceuti cal PCT/EP2009/001055
Binds for the treatment of central nervous system
di sorders. Background of the Invention Conpounds that
bl ock serotonin and 5-HT-1A receptors and inhibit
serotoni n reuptake have beed known and used for
decades to treat disease states such as depression,

anxi eAvaiidblelCompounds¥ordiehatrAént 6f CBAtral NRIP6GS iSystem
agoni st and antagonr st activitl es, eS€e nol ecul es

al so were found to bl ock thRisarders,g of serotonin

| i gands to hi ppocanpal receptors (Cossery et al., Eur.

J. Pharmacol . 1987, 140:143), and to nodify the

ac FigldIofithednvénfdoRA i n the corpus striatum and the
accurmul ati on of 5-HT in the nuclei raphes (Seyfried et

al., Eur. J. Pharmacol. 1989, 160:31-41).

Adirhdl S30IRBLOR if thEGIRIE NP eDASal @Ml 1Br Heftreatment
| owering of blood pressure in catheterized, consclous,

hy pteeriralinesvous systenrdiserdem-IR/ Okanot o/ NI H- MOCHB-

Ki ssl egg; nethod: g.v. Weks and Jones, Proc. Soc.

Exptl. Biol. Med. 1960, 104: 646-648). Thus, the sane
coBaekgrsuind of théilhvéntidwt h as anal gesi cs and

hypot ensives. Nbreover, these conpounds al so are

useful in the prophylaxis and control of sequel ae of

cer ebr i ' ' r it

" schemegmo s halBIgl LErabAR S EBETiR L SegRrs and innibit

i nperotemin retiptake haverbgeaknown and caed forsdaoadas dal treat disease

5- di sorders, since they. affect pearly 35Q mlliagn.

eOIIE® S AnBrasat drisTY 970 seleprt o radpin to Hei

O gapitdiiih i agonistidRddradgenisicactivitiRe/ ihestiridleculesldiso were found

first generation drugs that enhanced serotonin

netq bloek ferbindingofeeretanim ligands:to hiepegamegiHeserters (Cossery

un j r I ' . ' :

LCRESL 10 VerRpARabTbgr, 10149 SRS et hoBbBumtaton o
DOPA in the corpus striatum and the accumulation of 5-HT in the nuclei

raphes (Seyfried et al., Eur. J. Pharmacol. 1989, 160:31-41). Administration
of such compounds has resulted in the lowering of blood pressure in

catheterized, conscious, hypertensive rats (strain: SHR/Okamoto/NIH-MO-
CHB-Kisslegg; method: q.v. Weeks and Jones, Proc. Soc. Exptl. Biol. Med.
1960, 104:646-648). Thus, the same compounds find utility both as
analgesics and hypotensives. Moreover, these compounds also are useful in
the prophylaxis and control of sequelae of cerebral infarctions like stroke and
cerebral ischemia.

Anxiety and depression are the most important of all therapeutic
indications related to 5-HT disorders since they affect nearly 350 million
people worldwide according to the World Health Organization (WHO
statistics, 2007). Historically, first generation drugs that enhanced serotonin
neurotransmission were non-selective and exhibited undesireable side-
effects. In the 1980s, serotonin selective reuptake inhibitors (SSRIs) proved
to have fewer side effects than their earlier counterparts, but still stimulated
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to have fewer side effects than their earlier
counterparts, but still stinulatedPO8O 3 H C 01055

W@ e00ot1m18y gi ¢ sites that slowed the onset of dBGI/E
: B2009/001055
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derivative conpounds were used for the treatnen

_ ( t of
CNS di sorders |ike depressipn, schizophrenia,
anxi ol ytic and anti hyperterfsi ve di sorders by Merrell
Dow Pharmaceuticals, Inc. (WO 5 89/07596; U. S

3&}&0&&?@)@ sRESitRsicwE fhe criges bf desiest dnugodationr iFbylexample,
erivative conmpounds for this purpose were taugh
g/wdlrag_gamee a@d.pmmlim@ﬁcﬁ?re'?t%é)@ poNagS Were Hng i‘b’%a

, -12 ; I i i
" eBRaf S G RIS fikg HEPRSRR, SoH D Erighcrend
; thﬁmht i g@@heugde disoetierstbydvieget BovoRhaemaeeuticelse inc. (WO

bl ' .
AR U 5. bt S LR SRk Bty ceriatve
?ﬁédé%e{gc?&\o@:@? tHiﬁpﬁPﬁd%TeeWé@ 1aught Bivifileron étaln(Malkrbn edial. J.

eased cell firing activity and dec ed
setfetioGhar. A%k 861 O] 202) diewsarthase aSRiprere effeptive in
nat ur OCCHI. I N ' -
G e
g}’d}_\l‘ilg?séttibha&aé Belid@dyatfributalsié éathe invredsedi copcentration of

A 15 19
T o L SCept o1 2 Ol deeihal Asath 5996,
i‘gégt%?egé@?@rgg%hg{%% tﬁl‘e?tge‘&:utté‘d (rPas&reaséd akll firihgacktity and

et al. suggested that
5- §8dreased semtepinaeleasepp mgref@retbf@ing grﬁaﬁg This ig_q_ﬁaturally-

e e S SRR R B ARG serori

35%};%{;&? witﬁ%ﬁeﬂ«wﬁe htidireadportraleasanVilutime; the 5-HT1a

showe t hat after a nunber o ek?, adm ni ﬁ%t'eq-ﬂ-\'f?é .

3gautw9§@tvmw dRRe st PGNY UEpn e Ger pehifiod their
Sj . HT. .

ol Ssheon B affidcprbeddt s BEARGAFIEE cL. lericeeRooT

oveypi1doaPt)he negative feedback effect of 5-HTi A

cr caeRgukAtAncoaperay o) el Tin SupreRiRisSipBlessed the fiing
ef { eGUST neBFB, AbreBy 38Migenify tHE-desired! thepeptic effect (LePaul
agoni sts or partial agonists act directl|
post shnara. Eaemeceh AHSRcsT1 41 Supsarels lies by the seme
B:uﬂr ) rr%%z\%%?'tgﬁ%%ﬂl %ggHB%r sbRkbekétAinistiation of serotonin
reuptake inhibitors resulted in the desensitization of 5-HT4a autoreceptors,
which then permitted full antidepressant effects. Thus, overriding the
negative feedback effect of 5-HT1a autoreceptors antagonists held the
promise of increasing and accelerating clinical antidepressant effects.
Compared to SSRiIs, 5-HT1a autoreceptor agonists or partial agonists
act directly on postsynaptic serotonin receptors to increase serotonin
neurotransmission during the SSRI Iateﬁcy effect period. Feiger and Wilcox
demonstrated that buspirone and gepirone were clinically effective 5-HT1a
partial agonists (Feiger, A., Psychopharmacol. Bull. 1996, 32:659-65). The

addition of buspirone to standard SSRI treatment produced a marked
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denonstrated that buspirone and gepirone were
cI i ni cal IX effective 5-HT1A 30 partial agonists
B@og €139 Psychopharmacol . Bull. 1996, 32:BPGPEBH)N9I/001055

Poaosarﬁ'éd%dltl on of buspirone to standard SSR treat mantp

produced a markedN. doc inprovenment in patients

previously unresponsive to gt andard treatnent for

depression (Dimtriou, CHn. Psychophar macol .

1998, 18:465-9). In 1996 Art| gas et al. suggested

t hapréveERGH! fatichts prvidiisheshrebpordivets stantiard treatment for

overridi ng 5-HTI A aut or ecept or at|V|tX {g]gbtdng
dﬁprees;@p(larm@rm\ﬁt& Cligu Payehaphagmagol 3@5@1 1465-9)

faSt ai%t‘i AH; éjsegf §'S§§@%%§§@ﬁ% g(ﬁ\gi%cﬂ@étrﬁi céhbmed the

Trends™in uro Cl ence Conmpounds
usgftedte of dvearidmepSHENi amltoréeqaptes activityand! inhibiting/5-HT receptor

S w%tgnﬂggs’a@rgg? o7 &gu Ség t-a aI l%@tfcﬁqﬁé#s}a%xgﬁg L(Artigas et
oy cr oﬁrggﬂfﬂ Neu}dsb:é?@eofngn 383y, C@mpeum usdad for the

derivative corrpounds (ElT Lill
71tt69mrm1t obidsprerasion and apxiebyringlygpd azain gpcﬂ, pgngmally

O Suof8h Ry Acvaledit Boriclfar SARenGan HOREN.
gggﬂ@o@dsagw glxqéoemssgaatarﬂ@mazmyl tycleheiybdesvativeual
S
10 5 pmmRouage ROk TN an; P O CHPANY A SaBak o srFer fapy and
D2 hanzdt{lfany)-HH b é‘nféiﬁi%ﬁ#éé Pe@zﬁr{}l aﬁinohhé%hﬁlo@ts éwlﬁath u.s.

e treat pressi o s the
pr Pat.No.of, 2TB8DBY §0datmdtow5vey,, nmmarh%tedtsiwg ﬁé@t%?hat

gl SRl RSO A Sl oo

et a%s- '& (1)Pfé&p\6¥é§bn@ Mg VildgedoneBorBMicaidata; tm: S10W in
y or

15 Th Phase il gk ialating éégt Fo. é%géttlfe}#él@%ﬁ of %’3 fdssion,
xllogﬁttﬁg&&ln JEPGMRNis géh QEt‘i\ht‘}nbbﬂ%btélbdhies%mlhz@ﬂone have

3T ONi N reupta I & sinul taneously acting
as beenatisvoivetedithal sbigdestrtbe @ptrmosmdos gubjert tosenzymeaticn

DA vl B LT o Y, 20 042! Akt o

ungdgs Bicyp, eM%Ud@h@Frf @@iHS 2004,514(T0pPES H-B4TI A recept ors
in the cenhtral nervous systemfor treati

20 such adl M@pﬂ'@'@ﬂ@mamﬁja RR%f de 9rowde a smglg %gentS havmg a dual
mechanism of action that will block or inhibit serotonin reuptake while

simultaneously acting as an agonist at 5-HT1a receptors to permit serotonin

release. _
There also exists a need to provide a single agent that exhibits desired

25 activity without undesirable side effects on 5-HT and 5-HT1a receptors in the
central nervous system for treating diseases such as depression and anxiety.

Summary of the Invention

30 The present invention provides novel compounds that have a dual capacity
for affecting serotonin levels in the central nervous system (CNS), and so are
useful in the prevention and treatment of a variety of diseases and/or
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Sunmary of the Invention The present invention
provi des novel conpounds that have a dual capacity for
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treatnment of a variety of diseases and/orN. doc

condi tions including anxiety, depression, psychoses,
neur oses, stroke, hypertenstion, Parkinson's D sease,
Al zhei mer' s syndrome, Tourette's syndrone,

le’:%bfﬂ%@ Cﬁu&ﬁﬂ%‘?&net& QYBHreSsiyn, JsuYRAbEEs, risiloses, stroke,

genera | Zze he i nvention al so pr ovi des
s\hypbrtensiopy Bad@m $ DiseasRi AlgheimerceRyuiiame, Joursite's

t .
PR RORSTREHE! By A QBridRas o e i
COfRAIAVERtiIdrPAaIsb (PRovitiey ephthetic @r@bdsseatfotemakmm tbercoaipounds
CNS di sorders are included herein. {3 J} I n, ah]frst
asqsém inventiopr b phamacawtical CHPRoSIHYS Gord

Sy R R RIS R yienen ¢2‘#"%%‘°r“"?°‘2m“@”“°"

( (“éTEB) treatenBod beﬂblnRDNSsdlﬂbmecsoareoncludgdmer@mg

GIODBTL ky i Inatist Baped e sy BRenttipRviddsp chmpSund
rﬁé{}?rfﬁ Vf&l@ﬂ)l‘e %cbérdinétolﬁoﬁmﬂbf(r)ed unsat urated or
unsat ur at e

nono- or polycyclic ring optionally
having one to four heteroatons and that may be
substituted or unsubstituted; mis 2-6; vm is 0-4; or a
racem c m xture, enantioner, dlastzreqksdhgr
physi ol ogi cal | y accept abl e salt oIva e hydr at e,
sol ution or prodrug thereof. N doc In a
preferred enbodi nent, the cong}gr a cordlng to

t

Formula | is incorporated in har maceut i cal
formul ation along with
Rl\li \
Y H
wherein
XisNorCH;

Y each independently is N or CH;

W is (CH2)n, O, SorN,

Rqis OH, OA, CN, halo, COR3, CHzR3, or SORs;

R3 is OH, OA, NHz, NHA, or NAz;

Ais Ci6 élkyl that optionally may be substituted or unsubstituted;

7 is a 3-12 membered, unsaturated or unsaturated, mono- or polycyclic
ring optionally having one to four heteroatoms and that may be substituted or
unsubstituted;

m is 2-6;

nis 0-4;
or a racemic mixture, enantiomer, diastereoisomer, physiologically

acceptable salt, solvate, hydrate, solution or prodrug thereof.
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pharmaceutically acceptable diluent, excipient,
carrier, etc. Those of skill in the art will recognize

W0 b@ovasd ap in the terns "diluent”, "excipi eneCT/APZN0Y/001055
POBO33HNAYG or» . [0003] In a further aspect the invention
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provides a nethod for treating or preventing a disease
or condition that is a nenber selected froma
neur ol ogi cal di sorder, paimn depression, anxiety,
denmentias and other CNSrel ated di sorders. The net hod

| ebO2ES adRiqprdiéirédenibodimenbites tomponaddictbrirgfo Bormula
t herapeutically effective amount of a co ounghof
Fdrisrincerporptest into pmm@@avmeémmél%%?%sw ppe g more
sal,v > f her . , - i -

S AP BEbREA0 acBiatft 0GP SLcPRRE gkl gl PRS0 sl i
t hheapewiliresbgnize the overap amtherterros “dilysinéy, fexcipient and

conposi tion that conprises the conpound of Fornula I
an§3Hi%har naceut i cal |y acceptabl e diluent, excipient

?:][torﬁggLi er. In% f HefFlasPEeRe V&AM orMprotid el MvimbiiiddNok treating or

ction present invention provides novel
c opreventiig aldigedsevar conditian thabisca membgr selected fiog a

serotonin levels in_th -
oynaureleaea AigsTers Bplr SeBERsic gXlety dhridtas Brid Blher ONs
5- fdlate 8 GRir@ss. artse agthod inchalds\adryinistering-ial A subject in need
receptors that pernits serotonin rfel ease. T

c?ﬁhpbﬁtﬁf@stmm‘ﬁicﬁw efofive HBOURLYEAERTHoURR Sf Fomhia ) o 2
. . . /
20%@?%#??.‘%?—@{3&%% Igf%‘a? hdg'si%ﬁ{/a‘gﬁtﬂfegﬁﬂgr g\r/_i des
nelnyetanbthertaspect the ioveptiaryprovides akikcemprising separate packs
d i h , Walal
et Risanen iy et lue S0 BT B o shiaplafoy it eoipRSieR that
angoBie PR/ colapBnd af Foablailrand 3 pharacewically acceptable
Tourette's syndrone, Huntington's Chorea, and

gediuent exaipipBl @f CATHETi nventi on al so provi des
synthetic processes for making the conmpounds of the

i nvention, and pharnmaceutical conpositions containing
t hpETAILEPDESSRIPTIONV@BIHE INVBOJAPNI n one aspect
the present invention provides a conpound having a

structure according to Forrmula (1):
l. Introduction

The present invention provides novel compounds that have a dual
capacity for affecting serotonin levels in the central nervous system (CNS) by
their antagonistic blocking or inhibitory action on 5-HT receptors and agonist
activity on 5-HT4a receptors that permits serotonin release. These
compounds have utility in the prevention and treatment of a variety of
neurologic disorders and/or conditions. For example, the invention provides
rﬁethods for treating or preventing anxiety, depression, psychoses, neuroses,
stroke, hypertension, neurodegenerative diseases such as Parkinson’s
Disease and Lewy body dementia, Alzheimer's syndrome, Tourette's
syndrome, Huntington’s Chorea, and generalized pain. The invention also
provides synthetic processes for making the compounds of the invention, and

pharmaceutical compositions containing these compounds.
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wherein X is N or CH Y each independently is N or CH
Wis (CHz) n, O Sor N RLis OH OA CN halo, COR

WQ@2000HPR3Y O SO2R3; R3 is OH OA, NH2 , NHA, PCT/RERDI/H01055

PO8033jHN.@c- al kyl that optionally nay be substituted or

10

15

20

25

30

unsubstituted; Z is a 3-12 nenbered, unsaturated or
unsaturated, nono- o r polycyclic ring optionally

havi ng one to four het er oat®ns and t hat may be

substituted or unsubstituted; mis 2-6; nis 0-4; or

a mc n r ' ind RVidsw @ compound havin
pt‘@@?@l ogi (r:"z;'\ﬁh% agscpggzgfl’g%*)ggggt' Itn,%ggtlsr\?gt e, hydrat g, ’
s structorecaccopdingrtad-artmedad).. [ 0005] In a preferred

enbodi nent, the conpound according to Formula | is

i ncorporated into a pharmaceutical fornmulation al ong

Wi th one or nore pharmaceutically accepMabl e dil uent,

exci pient, carrier, etc. [0006] |p7a herZ aspect the
i nvention provides a nethod for tYeatiYg o r
preventing a disease or conditionNth IS a menber

sel ected from a neurol ogi cal ? rder, pain,
depression, anxiety, denentia ot her CNSN. doc
rel ated di sorders._The ncl udes adm ni stering
to a subject in ne ' a\ her apeutical |y
effective amount of a Y@ of Forrrulzat)(l) or a
phar maceutically acceptallle sg{t or solvate thereof.
In yet another aspect the invention provides a kit
conprising separate packs of a therapeutically
ef fecti.ve anount of a pharmaceutical conposition that
coWE?feé%s t he conpound of Fornmula | and a
pharmaceutical |y acceptabl e diluent, excipient or
carrier. 1I. ‘initions [0007] Where substituent
gr oupsxaﬁél Sbeelfi ed by their conventi onal

Y each independently is N or CH;

W is (CH2)n, O, Sor N;

Rqis OH, OA, CN, halo, COR;3, CHzR3, or SOzRs;

R; is OH, OA, NHz, NHA, or NA;

A is C1.5 alkyl that optionally may be substituted or unsubstituted;

Z is a 3-12 membered, unsaturated or unsaturated, mono- or polycyclic

ring optionally having one to four heteroatoms and that may be substituted or

unsubstituted;

m is 2-6;

nis 0-4,
or a racemic mixture, enantiomer, diastereoisomer, physiologically
acceptable salt, solvate, hydrate, solution or prodrug thereof.
[0005]' In a preferred embodiment, the compound according to Formula
| is incorporated into a pharmaceutical formulation along with one or more
pharmaceutically acceptable diluent, excipient, carrier, etc.
[0006] In another aspect the invention provides a method for treating or
preventing a disease or condition that is a member selected from a

neurological disorder, pain, depression, anxiety, derﬁentia; and other CNS-
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chem cal fornulae, witten fromleft to right, they
optional |y enconpass substituents resulting from

wowiwitng3e he structure fromright to left, e.gPCI/EP2009/001055

P08033-Hid@opt i onal |y al so recites -OCH 2- . [0008] The term
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"al kyl," by itself or as part of another substituent,
means, unless otherw se stated, a straight or branched
chain, or cyclic hydrocarboh rad|cal or conbi nati on

t hereof, which may be fully saturated nono- or

pj-%i%ﬂ%& ?fsgf d ﬁ'{edm%mchﬁ\%'ddlés %lhﬁtéﬂ% 4 Slseet ihtneed

i- and nultivalent radicals,” having the
nuhbriof @ﬁhemdmxmcall)oeﬁectw q;nauraicbf(a cempaandebFaawa (1) or a
one to ten c ed hydrocar bon

b
r Rharmasepiea [Yonsé%?ttﬁbgrs r%tso &'tggé&f) groups such

a L
518[}%3 I%Y\bthseg d&Pbct ﬂhggié\(_?@lmoyn pr@giggﬁ?/lgt( comptising separate packs

( ofd tbteeaml)tm@ilyiyﬁec&%awuabgi q@hgwac%wg] gRyaPgsition that

e T b

onfilueny ¥eipient ercardee doubl e bonds or triple bonds.
Exanpl es of unsaturated al kyl groups include, but are
not I|mted to vinyl, 2-propenyl, crotyl,
2- I||s eﬂ‘g 2- (but adi enyl), 2,4- pent adi enyl, 3-(1
4 pent |enyI) ethynyl, 1- and 3-pro

3- 10007y | Where Iseibsiigient grasips|asg §paﬁ@eﬁwﬁb% cofygntional

term!' aI unl e 0 r I

| rienermie! fartulah T ORI I6 B, ey, BRhorkiRg dntompass
de&@éét.t@&tte%s@ﬂﬁ@ fram Whitihg tisabikydtute ﬂfbkylhgtgrtmfgﬁs & gatCH20-
arellmte drocarbon groups areterned

honﬂ%a{ly;atso[t H2verm "al kyl ene” by itself or
0 t
i (1 I Janﬁom gls b {6 or@apart &f ahytHe? BUbstituent,

derive n al kane, as exenpllfled but
noprigafsCbnfess dth\emnmjstahgd a}tragjptzm-qugm ed claafa, or cyclic

! Eé{/&gga.r% S cal! Qr?c?’ﬁergglln%ygﬁ tge‘?‘é {b) Wy@% saturated,

g t@@sftewemztommmﬂm

i ndt-tapqomwgyﬁ{ent rdigalsoRavipg theowé {,parbg% ﬁp%\ﬁec{es%jnated
qetty 37T e Dofng e el BaDA). k%%?@i,p'n@at‘”**“@‘“ PP Carbon
radicals include, but are not limited to, groups such as methyl, ethyl, n-propyi,
isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, cyclohexyl, (cyclohexyl)methyl,
cyclopropylmethyl, homologs and isomers of, for example, n-pentyl, n-hexyl,
n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one having one
or more double bonds or triple bonds. Examples of unsaturated alkyl groups
include, but are not limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-
(butadienyl), 2,4-pentadienyl, 3-(1 A-pentadienyl), ethynyl, 1- and 3-propynyl,
3-butynyl, and the higher homologs and isomers. The term “alkyl,” unless
otherwise noted, optionally includes those derivatives of alkyl defined in more
detail below, such as “heteroalkyl.” Alkyl groups that are limited to
hydrocarbon groups are termed *homoalkyl”.
[0009] The term “alkylene” by itself or as part of another substituent

means a divalent radical derived from an alkane, as exemplified, but not
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[001 O] The ternms "al koxy,"™ "al kyl am no" and
"al kylthio" (or thioal koxy) are used in their

waeomganiBonal sense, and refer to those al kyl PECDEPH09/001055
P080334iN-¢pshed to the remmi nder of the nolecule via an
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oxygen atom an am no group, or a sulfur atom
respectively. [001 1] The term "heteroal kyl," by
itself or in combination wi%h another term neans,

unl ess otherw se stated, a stable straight or branched

fﬂg{ri%gf BY —@i-?g!dl-@zdwz‘tl-‘l’?aéﬁ@ mdrféilrrﬁdudemosergnomm described

consisting of the stated nunber of carb

atbetaw asdheteroalkyenesid ypinady on ikylar alityina) GawR ill have

ou | st
2GR 4932 G i, it a0 1 r0Flf bapon
anflomBeid prIeimed @i ﬂ’ferrtersenmyemmn dntibwer alisyl” or “lower
quat erni zed. The hetero

b@"wlmedsaswr.chram i &3%!{'?'8%969“%H&"ﬁ{ﬁqﬁ@af@?ght or
g\&g gé" wah %tﬁrensposr tion at which the alkyl group IS
h to e remai nder of the nol ecul e.
bwdp buTheteemsdalkaxyi"t "atkytaminotapd Myl@u@'i_@r throalkoxy)

. e in trg?rbybr@yerguoncg%ﬁ sg?g?ré( a%’_tb_@% Sk ffdroulEBttached

gﬁ%t ﬁpgﬁ%erbﬂr{é}‘?@&ule GlarChir)gen e m, amamino group, or a

Up to two heteroatons may be
coswien:atomereS@&GWQi)é for exanple, -CH2-NH OCH3 and

baa%t > (ﬁ“él&)@aﬂé{e#&q%t gr@eﬁ ®F 1A conbRfatieh Wﬂheérﬂ)ther

r substituent neans
di féﬁ'neﬁ’Cearn%duri@bs dehiérwdsk Stated, feestablecstiajght Q{@ranched chain, or

Zﬁ&”&ahfygféﬁéé @sﬁcNle@pémglnqﬁgps ﬁg%ggg%f)ﬁsr%%e stated

9t Qliper BP{:&BBﬁta@Gﬁrs% &t |§9smrarmemammsemcted>mnmhe

aln termni eg al kyl eneoxg SI Ia/tl enedi ocﬁ( lfur

al brdwmmsmmg ailckyN band & ABd Wheseinihe nitigen &g pY!
f f | k "
| VoBet e R BB it STSE teR Tkt may optonaly
by pk Rfiatkrhedi rrhe Imltémbtnm(awlo \wh apd Svand Bi may b%gﬂ%ﬁﬁa at any
? bintaiier possigvothediatetal it of &S ERSicf at Wifch the alkyl
" f@focarﬂs atfa%ﬂ%é]t? m@ rérﬁéméier 6¥ fHe0mblecule. aBxamples include, but

erocyc by thensel ves or in conbination
wi ke nbhhmrtedztors represent unl ess ot herw se stat ed,

CY el CH,-0-CHs, -CHa-CHz-NH-CHs, -CH,-CHz-N(CH3)-CHa, -CH2-S-CHa-
CHa, -CH,-CHa,-S(0)-CHs, -CHz-CH2-S(0),-CHs, -CH=CH-0-CHg, -Si(CHa)s,
-CH,-CH=N-OCH3, and —CH=CH-N(CH3)-CH. Up to two heteroatoms may
be consecutive, such as, for example, -CH,-NH-OCH3 and —CHz-O-Si(CH3)3.
Similarly, the term “heteroalkylene” by itself or as part of another substituent
means a divalent radical derived from heteroalkyl, as exemplified, but not
limited by, -CH2-CH2-S-CH,-CH,- and —CH,-S-CH3-CH2-NH-CH,-. For
heteroalkylene groups, heteroatoms can also occupy either or both of the
chain termini (e.g., alkyleneoxy, alkylenedioxy, alkyleneamino,
alkylenediamino, and the like). still further, for alkylene and heteroalkylene

linking groups, no orientation of the linking group is implied by the direction in
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versions of "alkyl" and "heteroal kyl", respectively.
Addi tionally, for heterocycloal kyl, a heteroatom cgn

woeec@apy2ishe position at which the heterocycl e PGI/EP2009/001055

P08033érll\t-®ched to the remai nder of the nolecule. A
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"cycl oal kyl " or "heterocycl oal kyl" substituent may be
attached to the remai nder of the nolecule directly or
through a |inker, wherein ©he linker is preferably
aIkyI Exanpl es of cycl oal kyl include, but are not

3 % @]?t @e nyrécéfcﬂl18 qhﬁing @'peb Wnﬁéﬂ :F'O? Eﬁbﬁw end formula —

and the |ike. Exanmpl es of
he@wcwﬁregém;IbonmeC(ﬁaﬁRbamd aPE(BHR".1 i ni t ed {rg i -

ﬁ Ieglr )ny dr O %“f)‘éﬁ?%"(wy?ﬁd pﬁer | ?opq)(\é‘dau()yl", by themselves or

IIIITEBIPIBg’{dtI?WWItH Sfr{e@'fé’rﬁﬁé)fréﬂiréﬁeﬂt vihless otherwise stated, cyclic
tetrahydro

uran- 3-yl, tetrahydrothien-2-

; ggrsti?w?b‘f(a‘liﬂé'ham wetelpq!}wﬂ)”e F%Heﬁwewzﬁﬁydﬂlﬂnﬂy'nfﬂ

e Li

* RetrBPvlodfy aiedioaldfi o dtbupl g poltion M Whiarie Y

U:I"lgﬁ]ér%g%lgsé wttached ﬂ% e, reendindesraf rliaae mxﬂecmlené\ “cycloalkyl” or
i odin

sayihoid aialaedy e B S
c?&é(l:%ghféad *@Qtlxed: rthrothE uﬁﬁert\merbﬂf fhe’ lhﬂ&e@ﬁ@referably alkyl.

an to-include, but not be limted t
t rExdmiples mﬁbygibalktyl inclugieo bt argl notﬂlﬂutﬂdotﬁeﬁyﬁ)wemy' cyclohexyl,

2,2, 2- fl
anhcycﬂtg é)fg{ﬁ/ (f %ﬁne)ﬁ‘h‘y gfoﬂgg{)@land?’fhaeﬂgk%“wumé?ﬁﬁesslbs of
ghrgéitéﬁczglg?l%g{éludé Ibgt et limitedeto, 18 gyB16-tetrahydropyridyl),
can be
rl‘rrgspe(f\dﬂéﬂl SA-BIRefidimybrA- “plhedomdh i é@]&‘?ﬂmw Helfjog,
E(PE?{h'g? rahnt i‘gle‘?etéé%?r@ﬂ?é#&ﬁh@trbﬁj’/di’oﬂ'heheﬂylar yI

I ou rings) that contain from one
toteﬁr@hvdlfwﬁleh@vlomlwaewec? -piperaziyl@ndsthegikeang B,

wh h
o013ba 2R HE Ao gn el YBpe) b?f;fﬁsﬁ%%t”%%tn%%**”
ggéng&ﬁszgﬁbstﬁumt Ric@®, mhlegs@mem stated, teoffunsine; chlonee

Eebmaggmofongj{g qatgp?fli S Kaél%gagjiyg kj%glqﬁucj{ boqéﬂ%alkyl " are meant to

e%ﬁ[“ﬁ% %Bﬁghggﬁﬁﬁ){l ?ﬁé ?gghrﬁ!&%ﬂ& Fé[ gﬁ?g@ :the £&rm “halo(Cs-

3- Byl méaI}DW mztudﬂ burznacbsdmt@d ks trituAromeshyl
difluoromethyl, fluoromethyl, 2,2, 2-trifluoroethyl, 4-chlorobutyl, 3-
bromopropyl, and the like.
[0014] The term “aryl” means, unless otherwise stated, a
polyunsaturated, aromatic, substituent that can be a single ring or multiple
rings (preferably from 1 to 3 rings), which are fused together or linked
covalently. The term “heteroaryl” refers to aryl groups (or ﬁngs) that contain
from one to four heteroatoms selected from N, O, S, Si and B, wherein the
nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s)
are optionally quaternized. A heteroaryl group can be attached to the
remainder of the molecule through a carbon or heteroatom. Non-limiting
examples of aryl and heteroaryl groups include phenyl, 1-naphthyl, 2-

naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-
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i m dazolyl, 4-im dazolyl, pyrazinyl, 2-oxazol
4- oxazol yl, 2-phenyl -4- oxazolyl, 5-oxazolyl,y ’

w@20080xa30l yl, 4-isoxazolyl, 5-isoxazolyl, 2-tbk¢
| ' ! ’ - H
P080334IN.ddei azol yI , 5-thiazolyl, 2-furyl, 3-1)‘/ury| | EP1099/001055
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2-thienyl, 3-thienyl, 2-pyridyl, 3- [

_ , hi ¢ , _ , pyridyl, 4-
pyridyl, 2-pyrimdyl, 4-pyrimdyl, 5-benzothiazolyl
purinyl, 2-ben2|n1dazolyl,1@ 5-i ndol yl, 7-azai ndol e,
1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl, 5- ,

IRl b%Lmﬁdgzgw hidiny 162 R BAY u,oéz@meypdenylm-

zod| oxi nyl. Substituents olr 4

eaxazeolyl, Gﬁ@xﬁm»d,eiammaatom y} -isqnazHyt éﬂS@f%ﬂO')fh zrghuazoly

t
S LR ok S A S 2R, oo o
t gﬁ/nHW @-%)ﬁfrﬁlhyg/mhlﬁig?ﬂ lstm?mamyn parimyl B- bﬁrizsnldazolyl
b-rcion] 7 akaioKbled iBoaHaIIS REUREb A OXPIN S as

SRR, P 0ol BRI, S rgentiongpians +

at hoaibxiryl aSL@bﬁuﬂenga”fmnrea(:h ofithe aterm_wmqtegmle@rpq, heteroaryl
pyridyl methyl and t I ik i nclu éfd
grmgystﬂmmrsweéﬁ%cf Fom oHR OS acg%étﬁg%@ Ylerts

gr(g%@(lbg % disgn replaced by, for exanple, an oxygen
d., phenoxynethyl, 2ry§) yri dyl ox

: hgo&gggpht ?Ebnh‘&e)vﬂv,dbylterrana "iwhen Rﬁal iny @;@%E,naﬁge pvithyother
ve ter
PGl 5 e o 24
gnﬁ? Bt éléﬁdef@édfabof/e 2Thusehe tetine farytalinddertignally
referred substituents r eac
pr inclugies tb@s@wqwéf’r}ﬂlhﬁ‘bé? ARl e st dREuP eyl group
r ei erg;? 2’8“%%‘ Eﬁgh gF pﬁlhﬂﬂh&&hﬂ %nﬁf’(ﬁé dikg)y inchading thuse alkyl

et eroal kyl ene, het

youps, inayhicoal da]bon atare(edy.d@ B& I'mlqzne gggypgr oag}%rr]yreblaced
het er oc oal ken h

as Wawwag%&@@wsd‘ﬁ%éﬁ} 6. BRERpamemy, DR Rd RSty
lrm@.@(ggrf\da;ﬁ\tHﬂbk%’)bVo;W‘I AHdtheslikedl ect ed from but not

imte tituted or unsubstij ed R
SuBAT8lut od EChAdNG SOPVRILS ( dr AR hElaRalyl gy and
or "f\lé]tSUbsrglf' w%%%ﬁ‘%%&é %bﬂf%%ﬁtltuté@ @ndRirisubstitetted forms of

C(t@ Adidated )‘adlcﬁl( (yrieferred sq}@s@tw«tgﬁq{rﬁgch type of radical are

provided below.
[0017] Substituents for the alkyl and heteroalkyl radicals (including

those groups often referred to as alkenyl, heteroalkylene, heteroalkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl)
are generically referred to as “alkyl group substituents,” and they can be one
or more of a variety of groups selected from, but not limited to: substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocycloalkyl, and -R4, wherein R, is -OH,

O-alkyl, -CN, -halo, -C(O)OH, -C(0)0O(alkyl), -C(O)NH, -C(O)NH(alkyt),
-C(O)N(alkyl)2, -CH20H, -CH,O(alkyl), -CH2NHz, -CHyNH(alkyt), -CH-
2N(alkyl)z,
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30 -C(O N(al kyl) 2, -CH2OH, -CH2Q(al kyl
, , yl), -CH2NH2,
-CH2NH(al kyl), -CH 2N(al kyl )2, N. doc 11 - SQ2CH,

WO 3D ABKkyYl ), -SO2NH2, -SO2NH(al kyl), and - SCPCT/EP2009/001055

P08033 BIN(deckyl ) 2. From t he above di scussi on of substituents,
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one of skill in the art will understand that the term
"alkyl™ is neant to include groups including carbon

atoms bound to groups ot hetithan hydrogen groups, such

as hal oal kyl (e.g., -CF3 and - C}QCFB) and acyl (e.g.,

| ook SPRGI D RO L SO IR S U g From
ﬁg’{@’etaggﬁfﬂsahgs@umeubstduelstsf one of skiliiiry theaad will Understand
ups ar
e s B AT L LR A o
{ 16 Brod oIy dTHEh ool sach a8 Sialtsdlkyl e el -BFgynd -

ute unsubs r

u Iti}l-wﬁﬁgl) aod fatyh(eﬂ @, fa(Q)CHsz UG@YQE& Z&é%%&%ﬁ and thedike).

h@g @: " lkﬁ 5nk1¥r todhg%ﬁ’gf%@éz%bmr% foP & alkylTaticat]

te/ol thée a DHEténdany grduyps) are- g?emuy referred to as

CH2 NH(BZCI) uk ngM ™ %]tﬁ-y I yhg ghéstuug% Nd g%%;% ?r%% céf] exgsmple
U}g@gpﬁk&i By, uhdlb Bl AEN! Surinefed be ansubsihutoularpit

C(OR Exenpla
S m@sﬂmtécb or Bnsutustituted Metmw@ubsgluﬁgg ior wggbg}tuted

b
e o, O sp-SREACH S oM sl ey
s@ﬁz’yg]ﬁ:?elo; utnrs]gbtstltut?d het erocycl oal kyl . [0020]
SO Ny g SO GIEH T, datiOrh i FREIRYF T ELERrg™ ™

at 5 nW|th another ring. "Fused ring systens
@ Nt’?ﬂg@ ‘aromatic as well as non aromatic ?I nys

ExN(alkyf),, -BOEH, r-S@pQakyBnSOAN,, nﬁgaNlTKP'éM'ésand -

[ ng(ojlzes ﬂw nol i nes, chronenes and the like.
[0019] As used herein, the term "acyl" describes a substituent
containing a carbonyl residue, C(O)R. Exemplary species for R include H,
halogen, substituted or unsubstituted alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted
heterocycloalkyl.
[0020] As used herein, the term "fused ring system” means at least two
rings, wherein each ring has at least 2 atoms in common with another ring.
“Fused ring systems may include aromatic as well as non aromatic rings.
Examples of “fused ring systems” are naphthalenes, indoles, quinolines,

chromenes and the like.

_[0021] As used herein, the term "heteroatom” includes oxygen (O),
nitrogen (N), sulfur (S) and silicon (Si) and boron (B).
[0022] The phrase "therapeutically effective amount" as used herein

means that amount of a compound, material, or composition comprising a
compound of the present invention which is effective for producing some
desired therapedtic effect by simultaneous blocking or inhibiting of 5-HT
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[0021] As used herein, the term"heteroatoni in
( , cl udes
oxygen (O, nitrogen (N), sulfur (S) and silicon (Si)

wae@ohoien (B). [0022] The phrase "thera [
! peut i CBCT/EP2009/001055
P08033diN.dost i ve anpbunt” as used herein means that am)u%t of
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a conmpound, material, or conposition conprising a
compound of the present inyention which is effgctive
for producing sonE_desired1?herapeutic ef fect by

si mul t aneous bl ocki ng or inhibiting of 5-HTPZOO zZOO106

g é%”rﬁtgﬁ hg@hg,ﬁmmg@@ﬁn nh dddrastandenasfevt on 5-HT1a

ect on 5-HT1A autorecegtors

g?trltmg’efepﬂuﬁ] rby manooial rtherahy bioeking the .o&gqgé(}ggﬁ@%ences of
a

D s e
t rtS%hygﬂfdicﬁﬂggﬁ]neTﬂ.e term "pharnaceutically

accep e salts” | ud | i
Siopspie T sheasarsuly e eof 1 i o
r ' . i o
ihd e SRR A EpesuBrr e oo s o
Y\Lﬁste?sg”léMdﬁ% oh t?h eagtiadarsubstituents faunsbon thencompounds
aci ' it it
cssabanherbg VHYeR SmaeLivg of e REFERLVERIGT SRR
C%H@@S%&Hibrfuﬁctﬁiﬁaﬁiiiéé,%ﬁse?éﬂwﬁﬁn sits tan e obtaided by
base, ‘ei"ther neat or in a suitable i ner}1 sol yent
ma?ﬁgmgpmm&m ptauahy CamBeRdE MEh S IGRE! 2gHNt of
. e_s i P i :
orparash o tise! that el sifnPner iveHUTERGHRlos o
YE atrﬁ\%q@?ugﬁw @éc%etdmtnlprtmemdditmmsansdncwmsadium, potassium,
sic fun i ti ' it
cana|bielﬁblﬁfam@BJWrS§Hll°g%%i“:‘?tg of ﬁ@gﬁ%ﬁﬁﬁﬁgk%ﬁ“sﬁ%ﬁ%ﬁ“-
ggw&flﬂébﬁﬁbsaoﬁﬁﬁfdrékéﬁmn?émwﬁ caritainirelativelyrtesic
,_erther neat or 'in a su tabl e mer% sol Yen.t.
zﬂﬂghieailldfe;gb?ﬁmmn salls garbe &B1aiReE bY GoFaRiRR N peutral
ose Q09 ; - : .
oyt S Cornaifis i i R aELCEY the i ol et
”DHQEVG'F AL GO Hert selhestpHExamples of pharmaceutically acceptable

monohydr ogenphosphoric, di hydrogenphos J Gt I

;ﬁ lagldradﬂ,lt@m ﬁ@@m%@epg llgi?épge’zg.ﬁ'yﬁ} ‘ngg$%r5|b %pds like

PSRN Abaratt s hsonssrumchyangomre

ac ghosphoric, monohydroger)(phosphoric,Cdiﬁ;grggleﬁpﬁgépq'nsorgcl, is(&lfuric,
monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well
as the salts derived from relatively nontoxic organic acids like acetic,
propionic, isobutyric, maleic, malonic, benzoic, succinic, suberic, fumaric,
lactic, mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric,
methanesulfonic, and the like. Also included are salts of amino acids such as
arginate and the like, and salts of organic acids like glucuronic or
galactunoric acids and the like (see, for example, Berge et al., J. Pharma.
Science 1977, 66: 1-19). Certain specific compounds of the present invention
contain both basic and acidic functionalities that allow the compounds to be

converted into either base or acid addition salts.
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propionic, isobutyric, maleic, nalonic, benzoic,
succinic, suberic, fumaric, lactic, mandeli c,

(phﬂoh/alne? benzenesul fonic, p-tolylsulfonic, CcPCTER2009/001055

P0B033tHIN4ag, j ¢, met hanesul fonic, and the like. Al so included
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are salts of am no acids such as arginate and the
i ke, and salts of organic_gcids |ike glucuronic or
gal actunoric aci ds and the13ike (see, for exanple,
Berge etal., J. Pharma. Science 1977, 66: 1-19).

Ceod24)" Sp@@ hded ﬁ@t@ﬂ@LthdSabbfe\llét&)rp‘mehheanwtnttammlrofuran
contain both basic and aci di cmedlmct oIy MFt,l es that
1D

A TBAFT n@aﬂsrfptraﬁubu’tybaw"%H iheRs Gmathy
hi?@%‘[ﬂ B ghlt e inbant RV droIRitde 20 i of ur an:

' T682A] nearkhd reuteal folms pf tmmmnptumds aier preferabipwegenerated

neans di neth
Nm‘élsawi;ine %Pi%ﬁ%ﬁ’gﬂ{eﬂ 1{4?8?4’]3 ﬂnﬂéﬁ%ﬂfg the parent compound
GBI BOSvert Bl ﬁ\faﬁhép| Yhé aesiftifeirR of hdyompound diffegs from

the salt wt base or acid and isolating the
cdhpoaridus salt rcmaalnm:tal@ physigalfifepertiege syl aﬁﬁgﬁtﬁm in polar

of the.,c
e SRR 4G L5010 R85 @Y por o
??o??]e&mgmltﬁef pbtﬁos?k{lﬁltm pEe%htaer/&htlsnar e equi val ent
ent form
{ HB0RSEontiniasein Grsall prisoBe researavent PRYEER,
{ QU podrtss, RifiPate iy SFHdreg fd%PVPﬂﬁﬁ'UQQ BP EHEEEMpBtIhd)

are a prodrug form Prodfugs of the co ound
dems“cnbed heseiniare dhese borpoy ﬂiﬂﬁdgadﬂydg gg Icf19m|cal

e S R g v

| NY@BEROIRveifdn. | PG inBECcep pmﬂrugsfdrmarb@ryhomid analogslof the
anal ogs of the 15 invention include a arlet
esm@e@tlon incldecs uaretf estersdimenex ﬁ%@blﬁ’\t

éﬁgg@%deﬁﬂé?loéorﬁ itiONEDf ﬂh@ﬁnﬂléfﬁidrhqaclédé%f &mwkym aCld ester.

n anot her exenpl ary enbodi nent
pr poanghesesemplaby embodimest theeptodryg @/%tﬁtabéﬁ]quftr%@%f

O pson 308 s Ran o Bt na Bl otecule

enRPSodE e bioke tf}éwllbm.eaoheatpeeferreueembmlmenmbe@rmrug

| Ser(it%rr];/ ?hret gglrl\ r::flr?erter:’:e |sac§:otnlv\éﬁe<fi ?rxtg] the acp ve 9orn'90f the drug
molecule. Additionally, prodrugs can be converted to the compounds of the
present invention by chemical or biochemical methods in an ex vivo
environment. For example, prodrugs can be slowly converted to the
compounds of the present invention when placed in a transdermal patch -
reservoir with a suitable enzyme or chemical reagent.
[0026] Certain compounds of the present invention can exist in
uhsolvated forms as well as solvated forms, including hydrated forms. In
general, the solvated forms are equivalent to unsolvated forms and are
encompassed within the scope of the present invention. Certain compounds
of the present invention may exist in multiple crystalline or amorphous forms.
In general, all physical forms are of use in the methods contemplated by the

present invention and are intended to be within the scope of the present
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nol ecul e. Additionally, prodrugs can be
, converted to
t he conpounds of the present invention by chem cal or

Poao\:’;;(bnmhmﬁﬂ:al met hods in an ex vivo envi r onnent PCEHBP2009/001055
éidedmel e, prodrugs can be slowy converted to the
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conpounds of the present invention when placed in a
transdermal patch 5 reservoir with a suitable enzyne
or chem cal reagent. [ 002614 Certai n conpounds of the
present invention can exist in unsolvated fornms as

mérlhvlgpgﬁp.s ?h‘éﬂ'@&% \y‘éﬂ%&?thé%d@tlegllwaﬁéﬁﬁﬂefs@ﬁ neydrhte,

orns are egw valent to
privérphdbrisoivate afid conepasmstd intepds theninclysive MeasigRl "o

pﬂ@fg%?météﬁéﬁtméﬁﬁr?@bw'oig toat phE gh i SRR et el H‘ﬁ%“ed

04.PE%H |
useé r% tﬁtefngf {Fﬁt udSB%tgﬁatwgﬂg?g? gdéolmtyss ead:orhpamechr e of

{ L[oem on m'tan@omn%mléd) foe peesnt mv,e'?-{nﬂg pgég%%g agymmetric
e2rton gqét@éggéﬁ@@ﬁr%% 15‘6’ncf§ tRe racemates,

e sa hydrate, polyno

%déﬁfiﬁk@iﬁe@f gaommmisumers ahd nm;vrdnal ispaiens preeencompassed

orithin %aeh scapaebineprenent BV ol SEURF, AltE(s)
B Sk rsﬁagraﬁi Br%g%féd‘ u&nﬁﬂitﬁraﬂ@%tﬁoﬁ@bwahmllreagents or

enconpas Certai n conpounds of th
i rresolvedrusmgssmra@yﬁh@phnlauégfWW’&%WTS%‘?“‘S%&SC"W"

centers r

o ey cetair OB dBPREborkdivef SREFEERBLS of geometric

s meﬁ&eaﬁ@euamamduﬁwtdmemm |S|so|ptendedttlmt the

present invention. &g act pi \‘/@a

|smmpeumm§nn§b.lq§>(tgc§gr an r@?1 ”rca{? %{ﬁ,a\b gwise, all tautomeric
ms drEF98 resol ved usi ng conventi onal

te i qués. en the conmpounds descri bed here

co[oo28) ol eﬂ'heloonmdee qjém@igr@er@my@pn%m@lr glsgfcontam

georret ri et
CEREL I BTG 1 o i 9B s

Igﬁggﬁéc} s[mrﬁ dmdseWF@eexaah;bletﬂmmmmwdem# bgr e

0028 he con ounds of the
;?Foualbalatﬁayuﬂar@djoe@ edbaloRRRCt AR (5 SEarh fidugp CH)
l]?g( @%r%tart%i‘ﬁ@ r14eQr ANQSotbpR \Rirkations bathe compounds
co h" conmpound or exanple, the . c
; 0
mayf thia present invention, whether radioactive or not, are inten etl:ft Be
encompassed within the scope of the present invention.
[0029] In the context of the present invention, compounds that are
considered to possess activity as 5-HT receptor antagonists (i.e.,
blockers/inhibitors) and 5-HT1a receptor agonists are those displaying 50%
inhibition of the activity of 5-HT (ICso) ata concentration of not higher than
about 500 nM/L, preferably, not higher than about 100 nM/L.
[0030] The term “neurological disorder” refers to any condition of the
central or peripheral nervous system of a mammal. The term “neurological
disorder” includes neurodegenerative diseases (e.g., Alzheimer's disease,
Parkinson’s disease, Lewy body dementia, and amyotrophic lateral
sclerosis), and neuropsychiatric diseases (e.g. Schizophrenia and anxieties,

such as general anxiety disorder). Exemplary neurological disorders include
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radi ol abel ed with radi oactive isotopes, such as for
exanple tritium (3H), iodine-125 (1251) or carbon-14
12139I i sotopi c variations of the conpouneGT/@P200$1€01055

POBU"%F' i nvention, whether radioactive or not, are
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|ntended to be enconpassed within the scope of the
present invention. [0029] I the context of the-
present invention, corrpound]s that are considered to
possess activity as 5-HT receptor antagonists (i.e.,
bl l9gmtirigton's lisedse;, a)ulmrtfaﬁ:t Hefnentiaceal infeetiomirstusedr e

o adiog (S5 A8 BhdAanalauhis) 2ELiNidat Bboression
B;é% ﬁ‘ggld?%éorder)e&emluxs 41 miovehient dlkarderseuch 420

The t'erm "neur ol OEI cal disorder" refers
t ontte csrsyrdr@neostwk&a angrthe dike or Npurolqgieal diseieey Algo

e o BB T80 Wb PR ForhSBhers methoc
d' Sfapsdtin %hbum@geaeﬁhtweaﬁmrdéemlmwdmdataf treating Ioss of

i i memast g'p%/éﬁég; A cogiienassasiaicn e nedrodegenetitfe
@gﬁlgjera@ﬂcﬂtr% Wgﬁﬂ)alsmgﬂeqwatm@%r%r@%%g loss of

&Fs S8 Ington’ s di sease, multi-infarct
deﬁambnal funictiah chafasteristic of meucedbgeneratyegliserost.i on
(e.g. AIDS, encephal opathies), psychoses, depression
(e.g., bipolar disorder), denmentias, and novenent
d| Eprdg@nﬁygﬁ-oﬁg Tourette's syndrone, stroke, and the

Neur ol ogi cal disorder” also includes any
coAdl t Fuseddieteraeyelesi t h t he di sorder. For instance,

d of
"ofIES eThE PR RId ORI O i Ghon are
| oghar@kterizedi by a)noee}smetatoempﬂsmg a4ﬂ@,ﬂ‘QfC7)€/§§ai§¢gbp Ja an
disorder. Such fre Id al
O oy ST o AT T S B gt
ne\"iﬁg‘gggfe'ﬁ? Tr%t'fﬂﬁh&' |§eru6§t" tutdd &t th@@lp@ﬂtnbm onshdazaimslets core
fe

ycles | he heterocyclic i
anbagxilgarldsb@gmcbalg C@ntalwgg,q{\;@ﬁt oBR agiditional heterocyclic

c har act e rg?lg}lyaﬁet%%cﬁ[gﬂg 'Fﬁt;u%‘t n{é) gEfu'dé' rﬂ@;sasﬂch a8 pip¥irazinyl,

exe
C Orpﬁ?péﬁahrﬁﬂ Yoeridiskatingln fwaaylnhemmfhnanyt @o,@zolyb igaxggolyl,

%%l;g‘o&g?ﬁtqtlg%g@y&mﬁazo\]y Satndtplfltra\ezdol)ﬂtmcg|Qﬁes3 é%sblie'fé}gbly
piperazinyl, piperidinyl, and benzodioxolinyl heterocyclic groups.
[0032] In a first aspect, the present invention provides a compound

having a structure according to Formula (l):
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by a |igand-bound chain containing at | east one
addi tional heterocyclic noiety. Exenplary heterocyclic

woreioet11as9 i ncl ude rings, such as piperazinyl, PCI/EP2009/001055
P08033hiNdaci di nyl , benzodi oxol i nyl, furanyl, benzofuranyl,

10

15

20

25

30

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,

i m dazolyl and pyrazolyl npjieties, and pref erabl y

pi perazi nyl, piperidinyl, d benzodi oxol | nyl

heterocycl i C groups. [0032] In a first aspect, the
eh?i?h i nvention provides a conpound having a

stVY re according to Formula (I):PGBO 3 HN TZEP2 OO

Z@lOS 5 16 wherein X is N or CH Y each independently

is NQ |s(CH2)n O Sor N Rl is OH OALCN,

hal o, or SO2R3; R3 is OH QALINH2, NHA, or

NAZ; htlyi g op[@Hi;onal Iy may be

substﬁﬁ?gﬁhﬁpghgﬁbs}:mute Zis a 3-12 nenbered,

unsat WVds éaHo)n, OnSarNat ed, mono- or pol ycyclic 10

ring qpt.i &g@JRat ons and
t hat s@qs%mm@)?%ggu Rg |c{?ut e%maam is 2-6; n
is O- LR i8rOH, mc;eNhlzc; NHA,tmIrNAz,enantl oner,

o e ool rBLSF SR 58 b APofrARb bl

In a piﬁﬂf§"3rP.'@'n%rH?@él'bHeﬁﬁsatUMe@@ﬁnﬁwtdratedpmdnngo: polycyclic
For nula i's 1ncorporated into a phar

ce
f orimgibptioratlydiaying one o e h@terﬁ@m%afﬁ él?#ée%{’? Sypsjputed or
acceﬁ.&ﬁ%ﬁ éil | uent, excipient, carrier, etc. 20 B.
%f' Fused Pyri di nyl Pyrrol e Anal ogs [ 0034]
The Lagogle-6ndol e synthesis is the key step in

preparing conpounds of the present invention (Larock
et al . nlSJO'”(Drg Chem 1998, 63:7652). In this

&ﬁ% ict |XhﬂgOéﬁaﬂtﬁrﬁéﬁnUiﬁ?éréetioﬁferrrphysiologically

oani [ 1 ne
acceptable salt, solvate, hydrate, solution or prodrug thereof.
[0033] In a preferred embodiment, the compound according to Formula

| is incorporated into a pharmaceutical formulation along with one or more a

pharmaceutically acceptable diluent, excipient, carrier, etc.

B. Synthesis of Fused Pyridinyl Pyrrole Analogs

[0034] The Larock indole synthesis is the key step in preparing
compounds of the present invention (Larock et al., J. Org. Chem. 1998,
63:7652). In this procedure, an indole is synthesized from an ortho-
iodoaniline and a disubstituted alkyne, which process is given generally as:

Rs

——— R3
Ry \ .
Pd(OAc),
Base

NH,

[0036] It is understood that the ortho-iodoaniline may be replaced by 2-

amino-3-iodo pyridine or another starting material of choice as known to one
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and a disubstituted al kyne, which process is given
generally as: 25 0 [0036] It is understood that the

woeaobaiiledoani | i ne may be replaced by 2- am noPGF
ERZ009/001055
P080333YN-4%%i ne or anot her starting material of choice as
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known to oneN.doc "55 17 of skill in the art. Further
it is understood that preparation of an iodinated
reactant conpound nay be actonplished by applying
several different nmethodol ogi es and reagents as known

L Qf tsFﬁl?ﬁ tﬁé‘h'g' ﬁlr!h%rﬁf‘% lﬂ‘iderstabﬂfthamrbpamtiwmharandmated
reaction conditions al so may be ut|I|zed as qué:W? t
eren

t hesetaskéompdund mayebeaecomalisheshy aBPYINg3qYer
?gﬁl?thgag o nat(ﬁﬂe eg*n ng kng\%‘?tg knd&RASkNintthetdt Different

Fes wmth excess di substituted

aldeyemts Bnd h@a@m@mﬁ als@am/ pe: otilizesk alSH@omﬁortagse
substituted indole prod

kil tha st eier & bt 1 detisst ot AEEY

r r mat

WBP3IE" 07 REdetRTbiRe ftxfifatedLEmMETE SoRgani exesss
Cadlklmmitmed\éhlejre iR2he presence ofia basepradysss the 885'“?9 0

%;?l@g ? gdqurcgq&ggﬁdmg g&‘é‘i&ﬁgg@g%h? ﬁ@@%étsls able

' 'ttE? r\' thé%teﬂ fahsfermatish cam be ysedabeluding inorganic as
utyl-1ithiumhydride, or sodium ot assi
hewelias byganic basan ke fistaylamimeer sod! Hﬂgﬁifgﬁ%@r AVhgrs Reis H
i R ek
%Kkllé greater then@%tis required. Suitable bases neludeditaibphi | i ¢

r egié{dp%&)agnﬁ% g%tglg{oﬂér %é%?%gxré n gaitﬁsht{u-ﬁ%? h{difidd, or sodium or

g{}fa ﬁ?f‘i‘ﬁ@ﬁ&n\éﬂrﬁn apianétagekarplesqueous sol ution and
he the presencé of a catalyst is not mandatory).

Li kewi se, the alternative reaction of a

( o

e NSTIPTP RSt B R il 'u?‘."ﬁ‘%‘”'ﬁ%EGE?‘S‘Q%TC’QE%?S
Cab?épéfréd iby anﬁltlmbecefsmnmokhgjes kagw'éoélwc%ﬂ skihigthgart, two
2 %?Svﬁ,?cth\g@‘:tk&w@ oo ff’éu ¢t XiBhhesttordsSSfrhbifed & et

Ay -0 =S fi

R

The first reaction of piperazine with a substituted fluoro-benzene was carried
out in aqueous solution and heat (the presence of a catalyst is not
mandatory). Likewise, the alternative reaction of a bis(2-chloroethyl)amine
with a substituted aniline was performed in basic aqueous solution (the
presence of a catalyst is not necessary), but may be accomplished as a one-
pot microwave-assisted synthesis (see Heinrich et al., J. Med. Chem. 2004,
47(19):4684-92; and Ju and Varma, J. Org. Chem. 2006, 71:135-141). A
typical base (catalyst) for these reactions is K2CO3, but any catalyst that
provides the desired product may be used. Different solvents, and reaction

conditions also may be utilized, as known to those skilled in the art. Typical
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47(19):4684-92; and Ju and Varma, J. Og. Chem 2006,
71:135-141). A typical base (catalyst) for these

wo e@otines i s K2CO3, but any catal yst that proRCTEB200$1601055

PO8033d#\daced product may be used. Different sol vents, and
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reaction conditions also may be utilized, as known to
those skilled in the art. Typical N.doc 18 additives
utilized in these react i ond®i ncl ude hal ogens, and

| odi de, Chloride, and Fluoride in particular, NWP and

D'\é'éditﬁrés%}{m% ﬁﬂhek@%ﬁhidﬂmuuue_ tfleldrisyandflodide, Chioride,
pheny pirperazinyl - or phenyl pi peri di nyl cont ai ni ng
s st Fluorde iropaticulas, ¥MP a0dIRMEcas examplags

a lish b . Of f ) . -
e
r i’ﬁgﬁuliegﬁion@' ggbsghﬁ}nb?wfﬁﬁj@iﬁMd s&aﬁbldapdmaocﬁwnpld&lmuhby use
: ;
smf\(]zl?etﬁmetbx&silaavléwwm? 9@@'89 iog %@nga%ﬁﬂg?ﬁq?ﬁg ?‘Iar?'é{fa"abg
product_ ' . : : .
1Y Eapotéd Wi HirathoniriPar 8¥ARApHRohGRABKENE ihidre Palladium
pf(ﬁwlchidre::‘ri%% adducttiniasoienty lextractesrand purifigd to obtain the
presence o ; N _ - _
N
P4 g iy e o st
E/g pg‘es((d:ﬁ(;&mbél;g@?b @@dLN%ﬁObQﬁQ{ﬂ‘ith% fipakpredpet, Viperg) this final
Al Rigpt P Been i (AR sk FldedRIC A tethan.
NMEstivaesd byntise Mukaijaena seabeett handitreatedrwily gaseaits ammonia to

0039] Th | ecul i
Lopnide B apaivodusarbagmids (aphcrPer b, MEH Shertio200a,
gg??@?@r%?%%%‘ﬁ%? snakfekhaneusesdatiadediue are not limited

_ runs (HPLC coupled with an
el RCDMFS INMP, Cesiunacarbonates andasbyldisaarapylaming

R o SRR AT, PRt nes v
?ﬁ&hé n%‘i?hdg?@gkddrﬂépmg@gtaﬂmi idss speotroseapyd MasspeRaaiscopic
i ossogosbiion. SSLCASECARS L bodbp i §8fptrosproy
2 b fote RO ST Prfincuhoaies v as cestomary i

this procedure, not the molecular weight of the unmodified compounds, but

the molecular weights of the protonated compounds. The method is

described in Yamashita et al., J. Phys. Chem. 1984, 88:4451-59; and Fenn et

al, Science 1989, 246, 64 — 71.

The purification of the products were achieved by preparative HPLC if not

otherwise stated, and given as:

Column: RP 18 (15 um) Lichresorb 250X50

solvent: A: 98 H,0, 2 CH3CN, 0.1% TFA or formic acid

B: 10 H,0, 90 CH1CN, 0.1% TFA or formic acid

UV: 225 nm, one range

Flow rate 10 ml/min

[0040] The entire synthesis provided herein represents a best but not

the only method of preparing a compound of the present invention. It is
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ot herwi se stated, and given as: Colum: RP 18
_ , : ; 1
Li chresorb 250X50 solvent: A 98 H20, 2 CH3CN, (0.51!’};“)

wabBmoaniBormc acid B: 10 H2O, 90 CH3CN, 0. 1% BEKREP2009/001055

P08033HOIdet c acid UV: 225 nm one range Flowrate 10 m/mn
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[0040] The entire synthesis provided herein

represents
a best but not the only method of preparing a gonpound
of the present invention. 19 isPGbg HM oc T/ EP. 00, , 00
0 19 understood that the present process is not .

lim,ted tp,.t - Y : -
Ao R el s amneare
[Sggﬁdili}idrf, inghmg?igm, bhhm;ylrhmm by laey dékerragaps kaewn to one
[0041] 4-, 6- - azain 1al

| B initie R 83 REPAREILeHASI A MBIDE t he br ccesses

e i fied her&izazdindblBanaRsR dfi the lprésumt dvernitionswere
[E@%ﬁ_] Wi | € qorrpounagg of the presentp i nvention can be
agpnéparet ercedrding thther precenses exgmplified RerGiaf erabl e to
present themas a pharmaceutical 10 conposition.
According to a further aspect, the present invention

PIOVi (Mfarinddulticat @ompokitionmsposi ti on conprising a
conpound of Fornula (1), or,ka pharnpceutj.c Ig -
ad?ﬁ%ﬁlabl o While compaviaes o fhe BIepEib VARl e pan g admigistered
W 0 i . ! : .
A G A e

c ajonsgsiorar Actardingptos fusther aspaet, Hnpessnt ieRtion grovides a

conpati ble wi.th the. in i

P haraeEi AT bR 4 Sl o ormuie ) or e

t ;kﬂ{ aceliliGallyeidBepritsic salt chwdratd orysateatepbaisiod, together with
carrier” includes vehicles, diluents, excjpi =y ol

otdres oemone phemaagR Al Seier gndiaRugPAbY att B FarE St

!On %%ﬂiﬁé@@ﬂe&i&ﬂt@ﬁ@c%?rier[é)%@]"a&'&‘@)tél@lénﬁ thid serse of being

able for oral, parenteral

(1 ashpang vavbolaherinsredenief o T o dpterous

 Chaaga B S PR g cerlor
includes vehicles, diluents, excipients and other elements appropriate for
incorporation into a pharmaceutical formulation.
[0036] The formulations include those suitable for oral, parenteral
(including subcutaneous, intradermal, intramuscular, intravenous, perifoneal
and intraarticular), rectal, ionotophoretic, and topical (including dermal,
buccal, sublingual and intraocular) administration, as well as those for
administration by inhalation. The most suitable route may depend upon the
condition and disorder of the recipient. The formulations may conveniently
be presented in unit dosage form and may be prepared by any of the
methods well known in the art of pharmacy. All methods include the step of
bringing into association a compound or a pharmaceutically acceptable salt
or solvate thereof ("active ingredient") with the carrier that constitutes one or
more accessory ingredients. In general, the formulations are prepared by
uniformly and intimately bringing into association the active ingredient with
liquid carriers or finely divided solid carriers or both and then, if necessary,

shaping the product into the desired formulation. Oral formulations are well
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buccal , sublingual and intraocular) adm nistration, as
wel |l as those for adm nistration by inhalation. The

worpep/182189 abl e route may depend upon the condi PCDEPZNY001055

P08033¢INs@acder of the recipient. The formul ati ons may

10

15

20

25

30

conveniently 25 be presented in unit dosage form and
may be prepared by any ofnéBe nmet hods wel |l known in
the art of pharmacy. All hods i nclude the step of
bringing into association a conpound or a

PRALWRABUhbEE kiledfit 1Y ak] ancdgbheral math
(tP(act Ive 1 ngred |2nt ;HEV\A th thgécear rier ?tﬁiabrbf@paofg them are

cdownd iruamys standand phameacicschoob igxtbon), fofi @xangple; Remington:

gﬁﬁ% LiensdSnd Brauidd bPPRafhsc ;%?gé’%ﬁr?f?ﬁgd;@b@%,%é{entlre

I raﬁm@%@atof\wméh s ingbeboratedi lesreindsy feferengedi vi ded
solid carriers or both and then, if necessarépundgg#pgmula

t r[e%'(bductPhWWCab%qm%%s'?%W’Hﬂ Ny cn
f 3[)"&159%%@@%#(& g)r %%&Réd %Quhi‘i‘ G%aéé’fdrhpéﬁd plépdred by any

art for preparin t hem ar
f cumlde methogs stedirkdmmm lprthermt:qf RRENGECY E&(ﬁi%igﬁﬂ Ufﬂlbfiosaege

exa e. R t
Siapor A i YAl B o o
1?56 tOPUhEredft, dhhéfbdtﬁe limgredient, aireillpﬂimmoeuugally acceptable
erence. 5_ 037] Pharnmaceuti cal

c osahahhareqf (hqjmalagu@q ofa mtquqtbc%sei@@eu?c dose typically
C O A %g'evg ﬂiﬁ Rét%nc‘? Q[\ﬁ %e\/@nﬁ/'BJtthQ %8?181905 @ Bearshted and the

any o known in the art
Ofrolat@bﬁa@rmmﬁrﬁfc&f r Eloe dose, amjsagrélape the dase Sieguspey, will also

]E ?@55,%2? g i eagg eI t\&%’lﬁ{)ggﬁﬁ b'?sg)rém% o;?QI‘?é ﬂﬂﬁvuaﬁﬁ patient.

ent,

Phiy HF 't Htéﬂ A Iseiapges fifort ABoetcd. 1 rﬂ"gtper day to about
tu

magn

a prophylactic th
tym%mg/peradases)r e[@b'VI?@OHbi? lrmpgagg%&/ P‘P‘g\/&g} mgper day,

condi t t

adﬁp%ﬂ'gf Eg@@ﬁ&b@hg H\% rpdé} g:)ag)o?lﬁ 50 mg per day, in single

f rgﬂﬂ?‘%ﬁdd??SI Inlsm\ef/ e{r%)oalunents; the total daily gjgge meayigange from
spon

bonbpa 50 mastor et 508 mp Res davr dnd BErefbly. dtout 1o g to about

peBOS ’i‘é{%ger 8¢ Yit i< ﬁ%é@reasmnfaWednhaf ammw, mdimmts aver 65

y to” about

pr véansaﬁdyandalfmﬂe \wigh rrgppleec? Eﬁ.ﬁa| 95 hgggm PLEI@?I lﬁgplly receive
th ﬁ)v‘( Igggé’l gag ?9&&8? ﬁggg iSAR5R ﬂé%eﬁ%??m@mi’(ﬁf’él Yegdshses

range
and/or blood levels. It may be necessary to use dosages outside these

ranges in some cases, as will be apparent to those in the art. Further, itis
noted that the clinician or treating physician knows how and when to
interrupt, adjust or terminate therapy in conjunction with individual patient's
response.

[0038] Formulations of the present invention suitable for oral
administration may be presented as discrete units such as capsules, cachets
or tablets each containing a predetermined amount of the active ingredient;
as a powder or granules; as a solution or a suspension in an aqueous liquid
or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil
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about 50 ng to about 500 ng per da
y, and preferably,
about 100 ng to about 500 ngy per day. It !Os furthe%/

wo ewormasded t hat children, patients over 65 yREr/EPW0Y)01055

P08033 &iNcHochose with i npaired renal or hepatic function,
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initially receive | ow doses and that the d [

_ osage i s

titrated based on individual responses and/orgblood
levels. It may be necessardlto use dosages out side

these ranges in sone cases, as will be apparent to

mﬁﬁlﬁ C%rﬁﬁltsib% e ElWet BﬁFedléﬁt r‘né ARk pRsdlentdtkas a bolus,

( trea I'ng pRysician novvs how and when to
| @ledthiangtor [mélelst or termnate therapy in conjunction

i ot it e o oo

oﬁ%m%Z Hpgéhg"(‘}’aﬂ%‘? bRersranert sitikonal ||r@eé|eet u nits

D%ﬁpmssed sablatsomay berpTERGrasLbY qé%ﬁréa%&{‘g B Sl hathine
?;hec‘%ggg% rr?@épg flae Eho%xﬁll\ﬁ?drﬂps loP@rariules,

& Nnon- agueous or . as -an
OidptioRalhrfixed WCthladbladuf ulwricant, |aemdtleent|, h;b@patum;@up;face

Or%?r-{éﬁE Eégn%%%%l%wég%géwbl@%bi%{u i;riéygb% UERE {HOY n |n a
s@%ﬁkz ma[:ﬁﬁ\egécgﬁdh?@bﬁhe d@eﬂ%dmﬂ@wndmmsmmdnglth an

ound of Fornul a . optional
UShéQ Ilqmel «hh.lermnr é’hadabletsomlav qmlgnel&u téep]poa dél{rﬁ?%%%%ﬁd may

t abl
e faraiEa 30,08 B P hGPed TR eiay bR cctfuleaglease of the
Eu&f iVaSn@reRVF She@in. 0Ol respareptdransstained xelgase dﬁJgadellvery
i nder, Tubricant, inert di |k | ubr.i Wik
acsjstemararamsitingy et o A dnthe' By 7L bRraf e o
yaﬁikgha LukRifed HIL A 6F MY ioh Paferiterallyadndhistered drugs are
nmpound noi stened W th an 10 I nert ll%h
armacy,

dl fdumddl; fordeammeJ iatRemingtanptl

score an may be f

e i 03 .90 s v
?Qg@gﬁg‘? a@é‘ gleedienﬁ;aémamdrlpmernbaemabgustt@erf@anulatlons of

s kihis énveintion ma)a;q\é?uéﬁ;@éggggq%rqqupﬁ l {ﬁ@a&ﬁ\m{l\ & it bgﬁﬁﬁ regard
?ﬁ ﬂ',egtt?lg?gglfcgr?ﬁtga%n M Gléstion! fata@niphs tHdse suitable for oral

s are
administration may include flavoring agents.
[0040] Formulations for parenteral administration include aqueous and

non-aqueous sterile injection solutions that may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient. Formulations for parenteral
administration also include aqueous and non-aqueous sterile suspensions,
which may include suspending agents and thickening agents, while
formulations for oral administration also may include flavoring agents. The
formulations may be presented in unit-dose of multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of a sterile liquid carrier, for
example saline, phosphate-buffered saline (PBS) or the like, immediately

prior to use. Extemporaneous injection solutions and suspensions may be
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15 found, for exanple, in Remington: The Science and
Practice of Pharmacy , AR GCennaro, ed., pages

wae@dA183b (1995). It should be understood thaPCT/BP2009/001055

POB0334iPG on to the ingredients particularly nentioned
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above, the fornulations of this invention may include
ot her agents conventional i,n the art having regard to
the type of fornulation i nzguesti on, for exanple those
suitable for oral 20 admi nistration may include

f' ¥Phleddraaiétie pfoWrds, drantiésaindaableto of fra ldnd epre\hously
m n| stration include aqueous and non-agueous ster

|b rqfe?ctlb% E@rmula&ﬁgstfcprartectﬁi@daawﬁaat%may R PERSeNte as'a

u

¢ GHREP R YIS Bt Galiets RECH S 39t Bn AP BF POl jtene

A n%'db.l-efb"tnﬁmmhﬁbﬂ topicdl adrrmas’eaﬁce‘rmthaﬁnouth for example,
St@qr(]slpﬁy rgggiéalﬂga g |Inaﬁ:dgﬂ ;@ibuq%ﬁ:ésmﬁgslg%gbeéagl?{/%a%redient in
agffié\?bd'éa%atsm %‘l‘é@%é\%@@taﬁd aYHHciaeoF wagadarith il pastilles

mnistration also nmay include flavoring agents.
Thmrhmsmg the aohvemgretrbelpirlesiemsé%l sueh as ,gelqjtgg@q)glycenn or
ti-dose.contai ners, for exanple seal ed anpoul es and
V|soH°§° SARd AGH°Be stored in a freeze-dried 30

(I'pooRh) | i zeThe @ﬁaﬂhétemldaﬂy{ucceptgb%eynehmaaddke aovidefvariety
a sterile liquid carrier, for e

pr@sfpﬂas,edqnﬁrfdémg;gn dhe roide @sggyé gqrrrpqtﬁgnqlqt[@éloh for example, oral
| OSBRI Glink S Rnot) CFOERRARY Shé Bb@BLSOD for ora

ons an suspensi ons may beN. doc 22 prepared from
st gosdge foonsiany pf theausual phanvaceuticel meglia may be amployed, such

TR T AR P B 55 ey oo

?/ IR t@ééé@bﬁo@ﬂﬁdj\ud%@@@@ﬁobLihtledlrrgsuspensmn elixirs and
po et hyl ene glycol. Fornulations for.to

adac»lutn@ms aCapiers SUch @sritatchest $H9ass, dﬁtﬂf%gfyﬁ@h@% qejluigse,
> n st ray G e, RetFiLants, b Snatisihoratig agents

aC Afdysbedtséd mmeacrdsb ofamdl slisitpreparatioossuchiasgowsers,

ngégmlﬂg %F\gg:{gg §éﬁgﬁ@%§§é® %%FP'@%%E%%H?S&HQ ?)'?gferred over the

phﬂﬁﬂﬁﬁ@%@é&%bhy P‘Péi%ﬁ"e@béo@idt‘o&érprebafmixbnsa#e tableisd:n' capsules
var i et fornms, depending on the rou tet %{fstl r ed
a

adbeocause af their, easgrof@dawm atigp g If desired s may be Coated by
standard aqueous or nonaqueous techniques. Oral and parenteral sustained

release dosage forms may also be used.

[0042] Exemplary formulations, are well known to those skilled in the
art, and general methods for preparing them are found in any standard
pharmacy school textbook, for example, Remington: The Science and
Practice of Pharmacy, A.R. Gennaro, ed., pages 1660-1675 (1995).

[0043] One aspect of the present invention contemplates the treatment

of the disease/condition with the pharmaceutically active agent that may be
sold in kit form. The kit comprises a compound of the present invention
contained within a syringe, box, bag, and the like. Typically, the kit
comprises directions for the administration of the compound. The kit form is

particularly advantageous when different dosage concentrations and/or forms
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or parenteral (including intravenous). In preparing
the conposition for oral dosage form any of the usual

w@baomensut i cal nmedi a may be enpl oyed, such aspCEPIN9/001055
P08033 §Nydool s, oils, al cohols, flavoring agents,
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"~ syringe,

preservatives, and coloring agents in the case of ora
liquid preparation, including suspension, elixirs and
solutions. Carriers such a&3starches, sugars,

m crocrystalline cellul ose, diluents, granulating

W%?”%@rﬂg%ﬁ{ #%éﬁ%e?alé@r@ dg|s o?%eﬁ'tﬁtd%’bﬁgjﬁhe rdivideal s

aseo oral solid preparations

S Uﬁlllhp@ﬁeﬁtsvwfethe ,cogdqmatimslsm"eg bydbe preseriping, ghg%ppa
ora reparation bei
P e B3 L3 e i Bt
ggkﬁé SrPlveff RASWHEA thé paskasng industry raneare teding wndely used for
RinT arratt on. |t desired, tablets may Ea%coate d
S'tlwﬂaclcbgmebpbamam@qh@@hgw ageniRrgad €S PSS, an
EZ&%PKG)@ 3 ge a| nfyg?éﬁ% 5 HeAe rél@fﬁ@ly%ﬂﬁ rﬁét%ﬁab@)vered

rul ations, are known to
t RAdea &kil of éfﬁréférddWrahépamnuplgehmmemmt mmg‘the packaging

preparing themare found in a
S (HT0CRSS: IELEeBoRare f ermsséaw%ppaﬁgﬁh [ AR RYve the size

a”d Pﬁ%%g pgt bl suldd beﬁsém@”do Tiesltablgtsge<apsules
é' t o‘gﬁb =t ha
I raeplaced mahee?mgtesandw@etsfgzﬁ) ggi%@aotmetx stif m aterial is sealed

dlsease/con JQn.wth
agarinsitae Plasiogal S 1R of i R Gh SFppodE horh 1ne
a &FHH%BHG@ v@ﬁcﬁ hfé REessEs weery fontedn  Particalatatpsagerinfernation
and the like. Typically, the kit
conmmail(yslsatamm BAto @ash PHRIeERRAkNi stration of the
co d. The t3t tiye Brbeatibnga dispenser
@g’gfffer[ehn hgé eé%%ﬁggﬁgj?mns and/o forrrsPCtE
HN\y@sig s T-BRpEMEDIE6daily>dogas. gne alg? Hmea.'ﬁd Qrdeh S gT
are sold or when. titration of the indivi dual
comm'és%is RTA¥9€8nbi nation i s desired by the
prescri bi ng physician. [0044] A n exanple of such a
kit is a so-called blister pack. Blister packs are
vveIV Method$n t he packagi ng i ndustry and are being
ely har maceuti cal unit
l\[fegf\ﬁgsqr?ﬁ'ré%ﬁn@ﬁf&ag A\ ritfor?

capsu es, and the |Ik$ c]-?|y i
'[@646 Iy Cmalfettherfaspesihm“xyenh@ prqvidas,a & thed for treating or

. materi aI cove

preventing a dlsegse or condition that is a member selected from a
neurological disorder such as anxiety, d_epression, stroke, and hypertension.
The method includes administering to a subject in need thereof a
therapeutically effective amount of a compound of Formula (1) ora
pharmaceutically acceptable salt, hydrate, prodrug or solvate thereof:

[0047] Subjects for treatment according to the present invention include
humans (patients) and other mammals in need of therapy for the stated
condition.

[0048]  Compounds of the invention possess unique pharmacological
characteristics with respect to inhibition of serotonin reuptake and influence
the activity of the 5-HT4a receptors in the CNS. Therefore, these compounds
are effective in treating conditions and disorders (especially CNS-related
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with a foil of a preferably transparent plastic

material. During the packagi ng process recesses are
Poe:gmmogﬂdzlsm the plastic foil. The recesses havePCTHEPENZ@01055

3did%hape of the tablets o r capsul es to be packed.

The tablets or capsules 10 are placed in the recesses

and the sheet of relatively stiff material is sealed

agai nst the plastic foil a 4t he face of the foil which

is opposite fromthe direction in which the recesses

“@ﬂ&rﬁ@@}e\ﬁh Radrbirfod @bt §6rotaHilg BEBVity NnrurieTam
st anped olceacrh bl i st ﬁ}gcko [ 0045] Iltyr;: gnot her bodiment,

3 mmpomdtsmfdm invention are @ssaciated with dimigishisdsids effects

esi 0

T AR e s o e
089F A A&ididinglyf te Wrmhmm'entnmn Relatesrtoimethads for

046] | f )
5 Eyé[\w@]@smgrtﬂp,cgrggzgﬁ%at?ﬁf Bf {hqn‘p&vg%érgn ' V' H%? tfe methods
neur O({)r'lé?% écﬁﬂfmétérl f@mbj&?k@ﬁé&ﬂtﬁé@m éltherapeutlcally

ogl Cca sor r such’ as anxi ety depr essl on,
steffective ambummatmpcmnd attberipvension; fan @@@@'e those of

t ﬁgl? y ﬁg )C%ngl QRQ?a?é%%t I%ﬁﬁﬁ%hqgglletgab ¢o ounoP rofirug or

Foddita thédeo®! a 25 pharmaceutical ly accept abI e salt,
hydrate, prodrug or salvate thereof

0 i o050k at neREMPSHBAEoh NS B‘VFHB%P%@REC*%?'M QfE TSEHVE then
S BHTBH | SNl S5 Rt ncaonivat
t EmghéltveelECWﬁyrfossemﬁ;ommrquptabh aeM@tsO@nd: 5tHB@ autoreceptors
characteristi th
O S S Y RSB A ATy seceptr
5- blhditfy Sif6se Py éomFotlﬁ@s @I8%. exhitsit & adeantagesas proﬂle of activity
conmpounds are effec

15 di bohuinggeed binevaIAY NGO Ine RSBl AavaDIpsever many
ﬁgﬁrﬁ&\&} rqi%%o%tfgp Q?étl &B%‘o?@ér@ nR&ddididdyby $érofdtfin levels.

_ ment, conpoun e invention are associ ated
wi th di mi ni shed side effects conpared to
adv ”éé’ﬁ&ﬁ‘{&n%”ar?é Dtiggrcflfrsr ent st andar ds of treatnent.
[0051] In one embodiment, the compounds of the present invention are
20 useful for the treatment of neurological disorders, depression, anxiety,
hypertension and stroke. Neurological disorders include neurodegenerative
diseases (e.g., Alzheimers disease) and neuropsychiatric disorders (e.g.,
psychoses).
[0052] Disorders treatable with the compounds of the present invention
25 include, but are not limited to, depression, dementias, Tourette’s syndrome,
Huntington’s disease, generalized anxiety disorder, phobic anxiety,
psychoses, hypertension, stroke, and side effects resulting from the
treatment of these conditions.
[0053] Compounds of the present invention also have use in the fields
30 of gynecology and endocrinology for treatment of hypogonadism,

premenstrual syndrome, secondary amenorrhea, undesired puerperal
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[ 0049] Accordingly, the present invention relates to
nmet hods for increasing the concentration of serotonin
wo eoog/1naBel . Each of the nethods conprises  PCT/EP2009/001055

P08033&dliidoi stering to a subject in need thereof a
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therapeutically effective anmount of a conpound of the

i nvention, for exanple those of Fornmula (1) or a

phar maceutical |y acceptabl25salt, hydrate, prodrug or

sol vate thereof. [0050] Conpounds of the invention are

| R, Ao GeBeat s e D B MR, B T

sedcpentidi ty for serotonin reuptake receptors and

5- HT1A aut oreceptors rel at t, din

- Thedalkaungieenipler pre aryds o Rustile sEety AfiBiGiments of
; lrttgf Iﬁ'lvgﬁgﬁn GRAERRE PoT t@bé Cof¥tuEd bs W‘hlﬁﬂb’ RS EQERUS

activity including good bioavailability.

Accordingly, they offer advantages over many art-known
f treating disorders nodul ated by serotonin
m@il‘ﬁ@nditi ons and Di sorders [0051] In one
enbodi ment, the conpounds of the present invention are
useful for the treatnent of neurol ogical disorders,
depression, anxiety, {EXaMPetion and stroke.

Neur ol ogi cal di sorders include neur odegener ative
d| seases (e.g., Al zheinmers disease) and

ngo06e Syﬁﬂwesls)ofdi-&ettld(éi €yaro-d H-pysgleR3dpyridinggy)-butyll-

Di sor ers treatabl e WI th of the present
i rR/RREZEH 1Y h&?%ﬂf@f ﬁUt @O%Xﬁé)g?ﬁﬁm@e depr essi on,
denmentias, Tourette's syndrome, Hunti ngton s di sease,

general i zed anxi ety di sorder, phobic anxiety,
psychoses, hypertension, stroke, and side effects

re,§ultingfr the treatmer{ of t c/on\dit' ns.
[0 @o%thebpres (N v Nt ave
use i he Ti el gynécol o d end rino bor

t r eat nent"tof hypogomédlsm prenmenstrual syndrone,
secondary anenorrhea, undesired puerperal N. doc 55%15 25

a.: 67 g of 6-amino-nicotinonitrile were dissolved in 1 L 1,2-dichloroethane,
125 g argentic trifluoro acetate were added and the mixture was refluxed for
7 h. After cooling to room temperature (RT), 143 g pf iodine were added. The
mixture was heated again for 12 h. Then the temperature was lowered to RT
and the salts removed by filtration. The reaction phase was treated with 1 L
of water. The aqueous phase was extracted with dichloromethane and the
combined organic layers were dried over magnesium sulfate, evaporated and
purified by chromatography over silica gel yielding 41 g yellowish crystals 6-
amino-5-iodo-nicotinonitrile.

[M+H]": 246

[0062] b.: 6 g 6-chloro-1-hexyne were dissolved in 50 ml THF and cooled to
_78°C. At that temperature 31 ml of n-BuLi (1.6 Min hexane) were added
drop by drop. Within 1 h the reaction mixture was heated to —20°C. At that
temperature 50 ml chloro-trimethyl-silane were added and finally the reaction
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| actation, and in cerebral disorders such as
m grai nes, and cerebral ischem a. The foll ow ng

wex@opnlag are provided to illustrate sel ect ed PCI/EP2009/001055

Po8033 eintadi nents of the invention and are not to be
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construed as limting its scope. EXAMPLES Exanple 1
r OCbn Synt hesis of 5-{4-[4-(5-Cyano-1

H pyrrol o[ 2, 3-b] pyri di ne- 281 )-butyl] -

pi perazin-1-yl }-benzof uran-2-carboxylic acid am de:

1sﬁ_rr§J g%dfjchla&?ﬁe??%&vocr%}f ﬂg'gg?dédgﬁut\)l&%é ?o@e’ﬂﬁ%ﬂr g@tiinllvVater

aﬁ%ﬁirﬁa wElA cxttdetormand thueificaticruprocedure @61 aieb@-¢hjprorhex-1-
. After cooling to roomtenperature (RT), 143 g of
|Udylh-§lmw|'§6ﬁi@3l. The mixture was heated again for 12

El?.n Be tenperature was |lowered to RT and the
;Mt renmoved by filtration. The reaction phase was
treated with 1 L of wat er. The aqueous phase was

gﬁ@@?ﬁg%dedw % -g\e?(”ﬁ-%@gﬁw Lgfaﬁogﬁﬁsfbiperazin—hyl-
e‘q%ﬂ ﬁﬁ%ﬁz@é&bswncfa@d abyide KlReimet)glr abied\Ghersi 200%
yi e

| owi sh cr

arﬁmst-iza)j i 3N sigthyl-arping %ﬁ'ﬁ% "4Ssdypd iHBRG miyacetgnitrile
dglaeqqgg fofsé]ﬁ ﬂ?w‘iﬁélﬁ‘n@%ﬁmf gaddﬂoﬁ Qnmoufré' rl\:IFaE;?wL?hred on
( 11008mM wateh enane)p err&thylcametiatdr Aflenthedissig! exyragtion and,

: Qp%&ﬁgﬁéﬁ\ ng{S grcgkiqrﬁaheﬁ%{;?ls Pl-ﬁ)‘:tnmrﬁ%tgf/ggéréyl -hex-5-
AhyhBBetari: gfyuttgérﬁdfe.raﬁ mQrtmeaaﬂcmmm atained.

RT. For work I?) ol uti on was
padPEG: on SOhMmolﬁeéfeer&maé‘PetFF@%&m tPEEti on and

purificati O@ﬁ@‘?'gﬁﬁe%ﬁ/*@fﬁﬁgﬁm 06%; fomid acigex- 1-

ynyl)-trinme 189 [0063] 6.6 g of
(6-chl oro- hmﬁowmrpmamm@mmobthl (gMended) g

5- pi perazin-1-y| bi‘ygof uran- 2-carboxylic acid am de
(Reitz et aflow:3 ' Chem 2005

Retention (Rt): 2.96 min
[M+H]": 398

[0064] 1.2 g 5- [4-(6-trimethylsilanyl-hex-5- ynyl)-piperazin-1-yl]- -benzofuran-2-
carboxylic acid amide, 500 mg 6- amino-5-iodo-nicotinonitrile, 0.1 g lithium
chloride, 0.8 g sodium carbonate and 0.1 g1,1 -bls(dlphenyl—

phosphino)ferrocenedichIoropalladium-
(1) dichloromethane adduct were dissolved in 50 ml DMF and heated for 12

h. The black suspension was poured on 50 ml water and extracted with ethyl
acetate. After the usual extraction and purification procedure 20 mg of fawn
amorphous solid 5-{4-[4-(5-cyano-1 H-pyrrolo[2,3-b]pyridine—3—yl)—buty|]-
piperazin-1 -yl}-benzofuran-2-carboxylic acid amide were obtained.

'H-NMR (500MHz, de-DMSO) 6 12.18 (brs, 1H), 8.49 (d, 1H,J=1.8 Hz),
8.33 (d, 1H, J = 1.8 Hz), 7.99 (br. s, 1H), 7.57 (br. s, 1H), 7.47 (d, 1H, J=99
Hz), 7.40 (s, 1H), 7.17 (m, 2H), 6.35 (s, 1H), 3.33 (m, 4H), 3.11 (m, 4H), 2.81
(m, 2H), 2.38 (m, 2H), 1.76 (m, 2H), 1.54 (m, 2H).
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38:421 1-22), and 8.3 m _ triethyl-amne were
di ssolved in 100 nL acetonitrile and heated for 72 h.

wQ@Rden1n6®l ing to RT the reaction m xture was POYERIHODON1055

PO80331iedPR. wat er and 100 nl ethyl acetate. After the usual
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extraction and purification procedure 3.9 g colorless
crystals 5-[4-(6-trinethyl si| anyl - hex- 5-

ynyl ) - pi perazin-1-yl]- benzdfur an- 2- car boxylic acid

am de were obtained. HPLC. Chronolite Performance
RP18-e 100-4,6 mm Gradient: ACNH 20 witht 0, 05%
formc acid Method: Chronolith/ Chronolith (extended)

f |1IRALCaMSE! nChroreclite SpeedRPD RP-1686 564 6 W] +: 398
[0064] 1.2 . o

5[ 4- (6t i SRYRRHAMARE* %% EFDny1 ) - pi per azin-1-yl]-b
enzof ur an- 2goje&it®adeténitrile ¢ BMYIEFAS00 g

b-am no-d-i odo-nicotinonitrile, 0.1 g lithium

chlori de, ofl@vg2.4d8k/Mincar bonate and 0.1 g

1,1 -bis(di phosgpl )

ferrocenedi h%gérﬂcg'pal I(g'g rﬁﬁi“("l?) di chl or onet hane
adduct were di ssol ved2i6rmb0100%MBF and heated for 12
h. The bl a\(lz\ﬁ _suspensiggggas. oured on 50 mM water and
extracted with et hyl dPW After the usual
extraction and purifi mﬂl-gh_ jygocedure 20 ng of fawn
anor phous solid 5-{4- E[4-( -cyano- 1

H pyrrol o[ 2, 3-b] pyri di ne-3-yl)-butyl]-

pi per azi n-1-yl } - benzof ur anm%&i c acid am de
wer e obtai ned. 1H NVR (500 , - O d 12.18 (br s,
1H) 18.49 (d, 1H, J = 1.8 Hz), 8.33 (d, 1H, J = 1.8
Hz), 7.99 (br. s 57 (bf,., S 7. 47 .{(d,

- Q@SM)VDEWSAR)OQ%-mﬁ,g-éy?fg'{'ﬂﬁpyﬂﬂﬁ%8.‘%183’%"3,'?‘%‘13;3]"5!"‘?""']‘
3. in-A5- -Hrbdxydic@tid amidd) , 2. 38 (m
2%6}‘,%3%2}%4% bgn ,farfm;% ciarrri])) H) . P08033 HN. doc 27

HPLC- M5: Chronolite SpeedROD RP-18e 50-4, 6 nm sol vent
A water + 0.1% TFA gqlLvent B: Na;;.e\t oni trilend,0.1% TFA

5 flow 2.4 ni/mn N

0

[0066] 25 g of 5-amino-pyridine-2-carbonitrile were treated as described for
6-amino-nicotinonitrile giving 20 g of fawn crystals 5-amino-6-iodo-pyridine-2-
carbonitrile.
HPLC: Chromolite Performance RP18-e 100-4,6 mm
Gradient; ACN/H20 witht 0,05% formic acid
Method: Chromolith/Chromolith (extended)
flow: 3mL/min
Retention (Rt): 1.596 min
[M+H]": 246
TH-NMR (500MHz, d-DMSO) & 7.62 (d, 1H, J=8.3 Hz), 6.97 (d, 1H, J=8.3
Hz), 6.44 (br. s, 2H).
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gradient: 0,0 mn 4%B 2.6 min 1000B Rt: 1.909 mn
[ MtH] +: 398 10 Exanple 2 [0065] Synthesis of

wW®G2404A 43¢ 5- Cyano- 1 PCT/EP2009/001055

P08033HNxecr ol o 3, 2- b] pyri di ne-3-yl)-butyl]-
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pi perazin-1-yl}-benzof uran-2-carboxylic acid am de: 15
20 [0066] 25 g of 5-am no(é)%rl di ne-2-carbonitrile were
treated as described for m no-ni cotinonitrile
giving 20 g of fawn crystals

5-[4-(6-
S S B anaie 2 g 1o
A@N\é’(h&@lInnylhheﬂ5%@ﬁ)#mpmazlm&1yﬂ bmznﬂﬂan-Z -carboxylic acid

e --[4-@0@@%%&?
( ﬁw;‘id?ne-g ‘IEQ@QI Jraﬁu?\-(-@l} berikofur8n d:izrboxﬁlcgém @mide,
r Eﬂlﬁh@\ﬁOSﬂ? 28 fa[mg:])orgbwsrgg id5 '_91 [4-?§ %yanoNII-Eii pyrrolo[3,2-

5 b[?wrlc@n e?Lﬁﬂgpﬁyrdﬁ%n@%q "?ﬁ@béﬁﬁztofdrlaﬁ -AB&rbbxylicdacid amide.
d-HOMRFD {S00MHE/dé-DMS O 52018 tkrrs) 1EQr BORYbr.8, Hd).d-83 (dd,
5n11{|-ﬂe4 f{éb@ﬁ%%ﬁ%?eﬁ@ %?—g J98 3 Hz), 7.47(d, 1H, J = 9.3 Hz),
blﬂé (G019 34 dy DAY 16 4P BIBAIm, 4H), 310 (m, 4H), 279 (m,

-ca i'c acid am de, 5 giving 20
nmzHY, 2{3¥m a2id), p1hbllémsa ¥,d1 .§64m, k) 5- cyano- 1

bI‘BéL&SM%[ %gwﬁﬁ?ﬁﬂeegﬁo%%—"ﬁ AB? SOI? %enzof uran”™-car

boxylic aci gbiaamtde. water + 0.1% TFA
solvent B: acetonitrile + 0.1% TFA
flow: 2.4 mL/min
gradient: 0,0 min 4% B
2.6 min 100% B
Rt: 1.901 min
[M+H]": 398

Example 3

[0068] Synthesis of 3-{4-[4-(2,3-Dihydro-benzo[1 ,4]dioxin-6-yloxy)-piperidin-
1-yl]-butyl}-1H-pyrrolo[2 ,3-b]pyridine-5-carbonitrile

P

~,,

H -s‘.o

){ — 0
== NG NC O
—\_\_ . NC. x A {—— l S N\ B I N

+ OH | P f\ Z N/ H
NC o~ ' N 'j '3*0

[0069] 10 g 5-hexyn-1-ol were dissolved in 150 mL THF and cooled to —
78°C. 187 ml (1.6 Min n-hexane) buthyl lithium were added drop by drop.
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1H NMR (500MHz, d6-DMVBO) d 12.18 (br s, 1H), 7.99
(br.s, 1H)1 7.83 (dd, 1H, J = 0.8 Hz, J = 8.2 Hz),

wo288/1(d392H, J = 8.3 Hz), 7.47(d, 1H1J =9. 3 HeQT/ERF2049001055

PO803YKN.dad) , 7.17 (m 2H), 6.47 (s, 1H), 3.31 (m 4H),
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3.10 (m 4H), 2.79 (m 10 2H), 2.37 (m 2H), 1.77 (
m
2H, 1.56 (m 2H). HPLC-MS. Chronolite SpeedROD RP-18e
50-4, 6 nm solvent A: water9+ 0.1% TFA sol vent B:
acetonitrile + 0.1% TFA flow. 2.4 nlL/mn 15 gradient:

0. P 36 B 25t SRR Bt orol MR bt acil drop

nt hesi s

4?%dr[o@ra(t&2€gﬁdlwénmémhze{,ﬁﬂer reactung for 12 h at RT the mixture
| OXI N

X eri I
H-\ﬁ% Werkgbug vy %ip(f rt%f;l%rotﬁe] 45%#L¥>§%)a<[186\6@]d &ldrlf' ication
5 &%éégg%% 3’}13 J6r & cQ!o‘ﬂé@!; \éﬁ@-ﬂrlmelﬁﬂsﬂényl-ﬁHE-Sami-w@lM@é
to - ' (1.6 Min n-hexane) buthyl lithium
weolstabrgded drop by drop. N. doc 29 After stirring at -20
OCfor 1 h 30 Ml chloro-trinethyl-silane were added
drop by drop at the given tenperature. After reacting
f 0{0016 1 b.9¢ IRB-arhimors-iddo-aicotisonitriléadd 2ng Gitrimetindsilanyl-hex-5-

E’f‘mé@;ﬁéér?téagégééga%ggpg 4 B e AR B8 2,-
éfpé/ﬂ&#\%yé g r}] gplb%*azﬁnm Iil-b@hzdﬁfé?n Qkaaab@eﬁic dcPaMid and

lodo-nicotinonitrile and
6 taver880yhg brcamy bil Be(d-IBydroxy-butyl)- zvg'prge’qrw[{sggg)j gg -pyrrolo[2,3-

e R e

'yl ] -pi perazin-1-yl}-benzofuran-2-c
Ppyg:i c agtdgglmdmand gave 630 ngy brovvn oi |

(4 h drox but )-2-trinethylsilanyl -
bWHﬁ% ¥§ 1H%Bmed|ne 5- carbonltrlle

[0071]1.8g 3-(4-hydroxy-butyl)-2-trimethylsilanyl-1 H-pyrrolo[2,3-b]pyridine-
5-carbonitrile were dissolved in 50 mL THF and stirred with 9 mL TBAF (1 M
in THF)for 12 h at RT. After the usual extraction and purification procedure
520 mg 3-(4-hydroxy-butyl)-1 H-pyrrolo[2,3-b]pyridine-5-carbonitrile were
obtained.

HPLC: Rt: 2,510 min

HPLC-MS: Rt: 1,216 min

Mp.: 210 -212°C

'H-NMR (500MHz, de-DMSO) 6 11.95 (br s, 1H), 8.55 (d, 1H J=2Hz), 8.51
(d, 1H, J = 2 Hz), 7.45 (s, 1H), 4.33 (t, 1H, J=5.2 Hz), 3.42 (t, 2H,J=6.5
Hz), 2.71 (t, 2H, J = 7.5 Hz) 1.67 (m, 2H), 1.48 (m, 2H)

[0072] 400 mg 3-(4-hydroxy-butyl)-1 H-pyrrolo[2,3-b]pyridine-5-carbonitrile
were dissolved in 20 mL THF and 0.7 g di-tert-butyldicarbonate and 0.5mL
triethyl amine were added. The reaction mixture was stirred for 72 h at RT.
After the usual extraction procedure the crude product 5-cyano-3-(4-hydroxy-
butyl)-pyrrolo[2,3-b]pyridine-1-carboxylic acid tert-butyl ester

HPLC: Rt: 3,600 min
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HPLC. Rt: 2,370 min HPLCGMS: Rt: 1,429 mn [0071] 1.8
g 3-(4-hydroxy-butyl)-2-trinmethylsilanyl -

woR@9nI0Bo[ 2, 3- b] pyri di ne- 5-carbonitril e wer ePCI/EP2009/001055

P08033diNdest ved in 50 nL THF and stirred with 9 nL TBAF ( 1
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Min THF)for 12 h at RT. After the usual extraction
and purification procedure_ 520 ny

3- (4- hydroxy-butyl)-1 0

H pyrrol o[ 2, 3-b] pyri di ne-5-carbonitril e were obtai ned.

H APLC- M5 Rt: 1,216 ni -
%%Nﬁf?g}dgwﬁu db-DVEO) d 11.95 (br g/p yo

8 vE@s dniecttyl-lrealed (074] HM; methanesglionylehlogde agd;%% mL lriethyl

Hﬂmlng u7%0 L%l&@%ﬁjetﬁalge é&?h(} ag? f{alt24 qwzer_t])Fgﬁlde%r t?efhsual

2'73 k‘%ﬂcgﬁggﬁg@me cirlyl_de prOdllJCt 52-cyano -3-(4-methanesulfonyloxy-
- (4- : - rr

. tbutm»mo@[aesmngaeﬂncq@gﬁﬁ'[cwd Bbuh] egter> car oon

|1_;,E but qllﬁﬂj ate and05m_tr|ethy| am ne
gdded {I'hé reac ion mxture was stirred for 72 h

atHRTC MBSt eRt: 20Qstiral extracti on procedure the crude

product 5-cyan yl)-
pW?%F’BF@%%BT%ﬂrFé%%Bﬁnggelsg%‘%yI ic acid tert-butyl
ester HPLC. Rt: 3,600 nminN. doc 30 HPLC-Ms: Rt: 2,000
mn was directly treated 0.3

ne[OIOZB];glﬂ % dri, 3-dInydratbenald "dd@xm -6-Yoxy&PIRANdING WE™S n

|, C

¢ r@Stayéd LT B Bfia 2iade o ASlirhsibon'r . 1.KG sothrihydride
5- s BMP -Atelr Bamaisua Solutiboof bu4 g@rude 5-cyano-3-(4-

2"4&@%&5}%_@1&%&% wrp&p_@&%h@ln ﬁi é:amgtaﬂd tert-butyl
2 g8 mtzpmz“:%%d&ﬁ TRetesii shauideoatet o 121
WeAﬁer the usual extraction the crude pI‘OdUCt)\/Na%X %scﬁv&f (‘H 6 'L acetone
and aqueous HCl was added until pH 3. The solution was evaporated and
the crude product was re-crystallized from ether, giving 10 mg 3-{4-{4-(2,3-
Dihydro-benzo[1 ,4]dioxin-6-yloxy)-piperidin-1 -yl]-butyi}-1H-pyrrolo[2,3-
b]pyridine-5-carbonitrile as amorphous solid.
HPLC: Rt: 4,320 min
HPLC-MS: Rt: 1,915 min
Mp: 240-242°C
'H-NMR (500MHz, dg-DMSO) 0 12.15 (br s, 1H), 9.45 (brs, 1H), 8.57 (dd,
2H, J=2 Hz, J = 5.6 Hz), 7.52 (s, 1H), 6.78 (t, 1H, J =9 Hz), 6.54 (m, 2H),
4.21 (dd, 4H, J = 2 Hz, J = 15 Hz), 3.15 (m, 8H), 1.88 (m, 9H).

Example 4

Results from receptor binding experiments

[0074] Serotonin re-uptake inhibition was determined by means of
synaptosomal re-uptake inhibition as described by Perovic & Muller et al.
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di ssolved in 10 nL DMF and added to a sus [
_ _ ensi on of
0.14 g sodiumhydride in 5 nL DVF. After go mn a

w@odoattiage of 0.4 g crude 5-cyano- 3-(4- PCT/EP2009/001055

Poso33mdidoanesul f onyl oxy- butyl)-pyrrol o] 2, 3-b] pyri di ne-1
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-carboxylic acid tert-butyl ester in 5 nL DW

_ _ was
added. The reaction mxture was heated for 12 h. After
the usual extraction the cdlide product was dissol ved
in 10 nL acetone and aqueous HClI was added until pH 3.

The sol utdion Y r i
PSS P e 1908, Af14s e Crs) AR IR T racer
Dighddrforari®bs reftketiaxi n- 6- yl oxy) - pi peri di n- 1 ’
-yl ]-butyl}-1 Hpyrrol o[ 2,3- b]pyridine-5-carbonitri
! Py trile
as anorphous solid. HPLC. Rt: 4,320 mn HPLCG-Ms: Rt:

i ZB@MM%@%FH?@?&?@@%;S@S?W Berovic &
2 Ntigller work with Fﬂ]l\:lE'ésamc(@,angji-n)rptr(;{twl@'e(qs, ﬁejqjen?:g": g, -

Hz), 6.54 (m 2H), 4.21 (dd, 4H, J = 2 Hz1J = 15 Hz)

3.15 (m 8H), 1.88 (m 9H). Exanple 4 Results from ’

B Y ety
- s de
e Bt bes BT DA (B o tracer
Ef{[gdvbégf‘%?gg{gfe%ﬂeﬁipmo Q0 3 1 {Arznei m Forsch.
; 71995, : _5-1148)V\/|th[3l—l]5-l—l'l'as
t rAgEopdMine iptakerinhibition iscdseprovided bows]

Nor epi nephri ne uptake was determ ned as describ [
_ ed in
the Perovic &5 Muller work wiwth [3H NE as tracer and

Pr Qo7 7P s LB régaralibR - Aneridel $YPaptosoona membraneapreparation
| n@fobl FI on wg)s_ %et erm ned as %gsgiri ed J. ;ﬁﬂ °
?I fromNarioos regions 3d at braimwas preaaﬁg)asvé)%/qqn?gaﬂ\%g%r&r et al.
T ACS! AP ks 07 Sy 2006). Bfaih BsbldRam acult male
ptake i nhrbriion 1's"as provi ded bel ow. [0077] Tissue
Br SB?ég@{e!-awieyﬁrats (150 -s 20aY) osashomaganizad dn 10 volumes of ice-
reparation
cgld sucrose (0.32 M) using a Teflon glass homogenizer, and centrifuged at
1000 g for 10 min. The supernatant was centrifuged at 23000 g for 20 min
and the resulting pellet was resuspended in 200 volumes of 50 mM Tris-HCI
buffer (pH 7.7) containing 120 mM NaCl at a setting of 5 for 20 seconds. The
final protein concentration was 100 — 200 pg protein/mL, as determined by

the method of Lowry et al. (J. Biol. Chem. 1951, 193:265 — 275).

[0078] The uptake of [*H]dopamine in a crude synaptosomal preparation was
measured as described by Harris et al. (Life Sci. 1973, 13:303 — 312).
Measurements were carried out in Beckman Biovials containing 400 pL of
the membrane preparation, 100 uL of buffer or drugs, 100 pL of
[*H]dopamine and 1.4 mL of buffer (50 mM Tris-HCI, pH 7.7, containing 120
mM NaCl and 0.01% bovine serum albumin) in a total volume of 2.0 mL.
Tubes were incubated at 25°C for 45 min, and the incubations were
terminated by rapid vacuum filtration over Whatman GF/B filters. The filters
were rinsed three times with 4 mL of ice-cold buffer (Tris-HCI, 50 mM, pH
7.7, containing 120 mM NaCl) and the radioactivity remaining on the filters
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fromvarious regions of rat brain was prepared as
descri bed by Berger et al. {Eur. J. Pharnacol. 1985,

wamomsas«,x 290). Brain tissue fromadult nal e BESI/EP2009/001055
POB03XH-dRfue- Dawl ey rats ( 150 - 200 g) was honogenized in
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10 vol unes of icecold sucrose (0.32 M using a Teflon

gl ass _honogeni zer, and centyrifuged at 1000 g for 10

m n. The super nat ant was c@@trlfuged at 23000 g for 20
mn and the resulting pellet was resuspended in 200
V%ma@tne%oby%mr&rdﬂ@l n@maf seintillatibry sgectrsmetay G pexific
120 at” a setting for 20 seconds. The 20

f |b1|a<|i|ngr @efmad as)mﬁedlﬁemn@dn\ml%dm@bsem iRghe presence and

BB PR LU bR RS P et i

Upét%ﬁgaﬁd Ectdethtration of 1hM.a crude synapt osonal
preparati on was neasured as described by Harris et al.

{Life Sci. 1973, 13:303 - 312) 25 Measurenments were
Cﬁgb?@ﬂ_ﬁ@é’é WUbReiERed 20 dﬂ. &f ﬁ\%rﬂs% fﬂ??pélr@ﬂom 50 gt of

prep arati on, or I‘US
10BHdopafming I(#}Qi oMa)rﬁQOeulanﬂ bqffqr o vamsmal@ Imtqm and 1.0

kR RO et oo

T%?Q M & 377CUAAd esbidly fefsd aver \Mli\atman G/E glbss filters. The
i ncubati ons were 30 term nated rap

f i fitarawese rinsed thves: iraas withgt My %/féP% 00%1'6@313%0899' Ricpgponate

BP0, g bty pt st byfdetetermingion o

t hﬁom-@ﬂeaﬁcmp\‘faqu Ramamlvng remairiirg o the fikersws meagyeed by
measur e ent a ntillation
spé‘é’i“f%%'@f‘gv éE'i“W%'od] mocﬁré)gn% ‘ined as the

difference in binding observed in the presence and

absence of azindole (5 proxi mately .70 - %
of [a089] t Bindinhpreperiesa? ECERIQ! Mqrg@’qﬁn@peﬁm means

ggﬂﬁ ?A?Izla X b&ﬂﬁﬁ aQQ:?V ?%E“%g% frﬂ]i‘étheflltér’ﬁﬁjré'bgwalheron et al.

buU Biok Chenn.i 1094, 26902954rh1 2962)rwith hhﬂB%ﬂrE}RABas ligand and
Krebs- Ringer bi carbonate buffer (pH 7.4). The tubes
meﬁeoﬁrﬁﬁgi—t%%rq%%rﬁnﬁ ®rin at 37C and rapidly filtered

aver Whatman G-/ C glass filters. The filters were

rinsed three times with 4 nL of ice cold Krebs Ri nger

bi car bonat e
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buffer. ldentically prepared tubes were incubated on
ice for determ nation of non-specific uptake.
w@Ra@vosBd vity remaining on the filters was nmeRCYERIOHY01055

P08033 tididoent i onal liquid scintillation spectronetry. [0080]

Bi ndi ng properties at the 5-HT | A receptor were

determ ned by neans of the 5-HT1A binding assay as

described in the literatur@by Ml heron et al. (J.

Bi ol . Chem 1994, 269:12954 - 12962) with

[3H] 8- O+ DPAT as |igand gpge8f O+ DPAT as

reference. 01055 N. doc 33 1 Legend for I1C50 and K
binding: + = 1-50 nnol/L; ++ = 51-100 nnol /L; +++ =
101~ 1-50-—nrph—++++—=151=200—mmpt7/t—FFFFF = >200
niol LL. 081] Al tha : egoj ng 'nve;}ti 08-HPS
beenélﬁ%@%’i?? bgd i §Ut§%ﬁ%§ﬁft%y way !) % Iljustration
and exggpl e flor purposes of clarity (pfmolder K aiAdisy
5 it wll be readily aResgeptdr to one|of ordinfary skill
inthe art inlight of theteachings—of—thts—TnventTon
that certain [changes, and rmqi | cat ons_[ray be made
t Her et o1wi t holut ANINLEYRNBES t he| spiT1t ahd scope of
tf'e—sp'eti—f"i—(:'a![i on and appended cl af ns. PO803B HN. doc 34
Claims ¥ clajm 1. Ascqmpound conpris+ff al gendra
stiructural Formula (1) wherein 15 X is N-orlCH—Y—eaeh
i ndependentlylis Nor CH Wis (CH)n, O Slor N, Rl
10 s OHIOMA, CN, | hal oNorepigepklips3, of SCPH3; P 0 R3 s
O , , A —or—INAZ;
1 Dopamine i+t
2 Serotonin reuptake +++++
15 2 5-HT1a +H +
2 Norepinephrine it
2 Dopamine +H+tt

Legend for ICso and K| binding: + = 1-50 nmol/L; ++ = 51-100 nmol/L;
20 +++ = 101-150 nmol/L; ++++ = 151-200 nmol/L; +++++ = >200 nmol/L.

[0081] Although the foregoing invention has been described in some detail
by way of illustration and example for purposes of clarity of understanding, it
will be readily apparent to one of ordinary skill in the art in light of the

25 teachings of this invention that certain changes and modifications may be
made thereto without departing from the spirit and scope of the specification

and appended claims.

30
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Ais CG. 6 alkyl that optionally may be substituted or
unsubstituted; Zis a 3-12 nenbered, unsaturated or

wae@atiidd ed, nono- or polycyclic ring opti onaPCHEP2009/001055

POB033{N-A97y one to four heteroatons and that may be
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substituted 2 or unsubstituted; mis 2-6; nis 0-4; or
a racem c m xture, enantiorer, diastereoisoner,
physi ol ogi cal |y acceptabl e~¥alt, solvate, hydrate,

sol ution or prodrug thereof.P08033 HN.doc 35 2. The
conmpound of claim1l whereig@ldifmg opti onal substituted
is selected fromthe group consisting of OH OA NH2,
NHA, NA , COR3, nonocyclic or polycyclic carbocycle, a
noNeolaim:c or pol ycyclic heterocycle, or a solvate,
hydrate, or prodrug thereof. 5 3. The conpound of
claiml1 or 2 wherein R is a nono-substituent selected
that ig céwﬂfwmd%mﬂ)‘ﬂ'rﬁn% aajeneralrstttural Farmula (1)
physi ol ogi cal |y acceptable salt, solvate, hydrate, or
prodrug thereof. 10 4. The conpound of one or nore of
clains 1 to 3 wherein aryl is benzofuramnyl or

benzodi oxi nyl, each of which optio ¥’ my be
substituted or unsubstituted, or é racem c m xture,
enanti omer, di astereoi soner, phys'NoI\g;cal Iy

acceptabl e salt, solvate, hydnatg, SOl ution or prodrug
thereof. 15 5. The conpound o;[;"bigli m 4 wherein the
optional substituent is r an enantioner,

di ast er eoi sonmer, pRys acceptable salt,

sol vate, hydrate, or odr t ereof . 6. The conpound
of claim1 selected fromyhe gﬂoup consi sting of : 20

wherein

Xis N or CH;

Y each independently is N or CH;

W is (CHz)n, O, SorN;

R,is OH, OA, CN, halo, COR3, CHzR3, or SO2R3;

R; is OH, OA, NHz, NHA, or NAz;

A is C1.s alkyl that optionally may be substituted or unsubstituted;

Z is a 3-12 membered, unsaturated or unsaturated, mono- or polycyclic
ring

optionally having one to four heteroatoms and that may be substituted

or

unsubstituted;

m is 2-6;

nis 0-4;

or a racemic mixture, enantiomer, diastereoisomer, physiologically
acceptable

salt, solvate, hydrate, solution or prodrug thereof.
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a. 5-{4-[4-(5-cyano-1

H pyrrol o] 2, 3-b] pyridi n-3-yl)-butyl]-piperazin-1 -yl}-
whemz2oiasan- 2- car boxylic acid am de; b. PCT/EP2009/001055

P0803343N.40q 4- ( 5- cyano- 1

H pyrrol o] 3, 2-b] pyridin-3-yl)-butyl]-piperazin-1 -yl}-

benzof uran- 2-carboxylic acid am de; and 25 c.

3-{4-[ 4- (2, 3- di hydr o- benzoP?

, 4] di oxi n- 6-yl oxy)-pi peridin-1-yl]-butyl}-1 Hpyrrol o]

2,93- b] P b@hﬁ_@uﬁd SRERANIT Whbsin Bie Gpticiee BLBsttUtdNnt ieselected

enanti omer, di astereoi sonmer, physiol ogi ca

[
adurptba e mtansisinaet et Giita NYA NG0B, HOBRPYRIC or
t . 30 .7, . i L. sj
- Rl GReocy st ARSI, 6F pofRVRR A ERTEr aohite,

a racem’c’ m X

enyifrateef protirag tisereof.somer, physi ol ogi cal I'y
acceptabl e salt, solvate, hydrate, solution or prodrug
5 t hereof, a physiol ogicall yacceptable carrier,

exgi pi fﬂ%g@ﬁwp@hhﬁ%‘%leﬁﬂd‘r oP?}WﬂE?éi'n' R, is? mopesdubefifuent

further I've pharmaceutical i1ngredient. 8 A process
f aselgcte dhatrig cyanonbiuNdHohale, ar AL of erphyisinlpgjcalieacceptable

steps of: . a. Reacting an am no-gcyano-pyridine with
ioiéihéolivﬁt?’ﬂygﬁ? 5858? 9 rgefét ate to provide a salt
and an aqueous phase; b. extracting the aqueous phase
with solvent to provide an organic Ia¥er; c. drying,
10 evépor Tbe sgmaeeng afiongi eignereoisriaims 1o ydereln %’V E'guce
a o 1204 € ' stituted or
© RO RSy EAEOG ARG Fegrcnt B hEh GpRenlly e Sub
s Ui ubistitutdd pdrkay recenmic rhiztype camantiomsdr, diastéreaispmesase,

an adduct, and lithjum chloride .t [0 '
= LpBteelapialyaseeriabls St sohale: sheihosd]ftofel g thereor.
of claine 1 to 7, or a racenmic m xture, enantioner,
di ast er eoi soner, physi ol ogi cal | pt abl lt,.

15 sobwat Shelopmpaund ofslain 4whereipitba PR oD BsHtUest is,CORs, or
medi canent ... 10 .. n A ; i
1 e wiekfiiebRERH hiRiolBGRall attifiatle s?soRate,

di pgdenewrgnodrug theresifol ogi cal |y acceptable salt,
sol vate, hydrate, solution or prodrug thereof, for
treating a neurologic disorder. 11. The conpound of

cl gi M ¥Pe YmpodrRFEMEISinT Seldcted fioATENeqQgrBUP consisting of :
di astereoi soner, physiologically acceptable salt,
20 solvate, hydrate, solution or

a. 5-{4-[4-(5-cyano-1H-pyrrolo[2 ,3-b]pyridin-3-yl)-butyl]-piperazin-1-yl}-
benzofuran-2-carboxylic acid amide;
b. 5-{4-[4-(5-cyano-1 H-pyrrolo[3,2-b]pyridin-3-yl)-butyl]-piperazin-1 -yl}-
benzofuran-2-carboxylic acid amide; and

25 c. 3-{4-[4—(2,3-dihydro-benzo[1 ,A]dioxin-6-yloxy)-piperidin-1-yl}-butyl}-1H-
pyrrolo[2,3-b]pyridine-5-carbonitrile,
of a racemic mixture, enantiomer, diastereocisomer, physiologically

acceptable salt, solvate, hydrate, solution or prodrug thereof.

—f

30 7. A pharmaceutical composition comprising a compound of claim 1 ora
racemic mixture, enantiomer, diastereoisomer, physiologically acceptable
salt, solvate, hydrate, solution or prodrug thereof, a physiologically
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prodrug thereof, wherein the neurol ogic disorder
corrprl ses a 5-HT and/or HTIA receptor disorder. 12.
b@wogampound of claim 10, or a racem c m xt ur BCT/EP2009/001055

PosU) tHARPT omer, di ast er eoi somer, physiol ogically
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acceptabl e salt, solvate, hydrate, solution or prodrug

t her eof , mhereln t he neurol,agi ¢ di sorder is sel ected

from t he group consi sting g anxi ety, depression,

schlzophrenla hypertensi on, Lewy body denenti a,

d o‘ébt@bFI% gg%rémi{_l ﬁlmépleﬂtmt dihugnbane, Gptioredly, 2t lehst one further
I sease o] troke, denentia, dyskinesia,
PaQQQlVﬁﬂ?r@aéf*ﬁ%é"grﬁgW 0si s, neurosis, ang

neurodegener ative disease. 13. The conpound of cl aim

12, or a racenmic mxture, enantiomer,

di &t eA@uoserssor prEparingl ©gemarupd gt @@pmébc@n@awﬂg the steps of:

sol vate, hydrate, solution or prodrug thereof, wherein

the neurol ogi c disorder is anxiety, depression

hygper t RBELEHY 8h affiio-eyaaepyridinewitidlictitras i théredende of an
conpri sing separate packs of 10 ) a therapeutically

ef aesiatete R{ﬁ‘d@ﬁta salt and paraaMeoysiP3seconposi ti on
ac ﬁor dé)ﬁgaét ?éﬂu@ou@ HabOlith & d;\gefrﬁﬁ@%é\ﬁ@é bW organic layer;

ect TV ANg ar maceut | osition
COﬁpr | dhyire, zevhpotdtmg an:i purifyingdhewcganic (t@uer.tcn graducenamino-
15 O-c%/%ngopyrldme crystals; and
d. reacting the amino-iodo-cyano-pyridine crystals with a substituted
alkyne in the presence of a suitable base, an adduct, and lithium chloride to

produce a desired, substituted azaindole.

9. The compound of one or more of claims 1 to 7, or a racemic mixture,
enantiomer, diastereoisomer, physiologically acceptable salt, solvate,

hydrate, solution or prodrug thereof, as a medicament.

10. The compound of one or more of claims 1 to 7, or a racemic mixture,
enantiomer, diastereoisomer, physiologically acceptable salt, solvate,
hydrate, solution or prodrug thereof, for treating a neurologic disorder.

11. The compound of claim 10, or a racemic mixture, enantiomer,
diastereoisomer, physiologically acceptable salt, solvate, hydrate, solution or
prodrug thereof, wherein the neurologic disorder comprises a 5-HT and/or

HT4a receptor disorder.

12. The compound of claim 10, or a racemic mixture, enantiomer,
diastereoisomer, physiologically acceptable salt, solvate, hydrate, solution or
prodrug thereof, wherein the neurologic disorder is selected from the group
consisting of anxiety, depression, schizophrenia, hypertension, Lewy body
dementia, Tourette's Syndrome, Huntington's Chorea, Alzheimer’s disease,
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stroke, dementia, dyskinesia, Parkinson’s disease, psychosis, neurosis, and

neurodegenerative disease.
13. The compound of claim 12, or a racemic mixture, enantiomer,

5 diastereoisomer, physiologically acceptable salt, solvate, hydrate, solution or
prodrug thereof, wherein the neurologic disorder is anxiety, depression,
hypertension or neurodegenerative disease.

14. A kit comprising separate packs of

10 (a) a therapeutically effective amount of a pharmaceutical composition

according to claim 7, and

(b) a therapeutically effective amount of a pharmaceutical composition

comprising a further active pharmaceutical ingredient.
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