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5 The present invention relates to phenyl al kynes, their synthesis and their
use, for eworphbsod or the treatnent of disorders and condi ticansozysgis@t ed by
the histam ne receptor. Background of the Invention 10 Hi stam ne
[2-(imdazol -4-yl)ethylam ne] is a transmtter substance. H stam ne exerts
a physiological effect via nultiple distinct G protein coupled receptors.

It plays a role in imredi ate hypersensitivity reactions and is released

frommast cells follow ng antigen I%ﬂmt eraction. The actions of
rel eased hi stam ne on the vascul atur nmuscl e system 15 account
for the synptons of the allergic response. These actions occur at the Hi

receptor (Ash, A S.F. and Schild, H O, Br. J. Pharmac. Chenother. 1966,
27:427-439) and are bl ocked by the classical antihistamnes (e.g.

di phenhydram ne). Histanmine is al soppy ? mQFrPgmonr egul ator of gastric acid

secretion through its action on par - These effects of histam ne
are 20 medi afed vi a Thepregent inveptian re(aBisdo lphedylaltynes, their symhesis end tgir,

236: 385-390) a Kk [ ' ' | di ne) .
The third i st ok Moy B vusine Rt ot oRbRiohions Wedia§ b 1

aut or ecept or i nhisaminerceptat. nervous system (CNS) (Arrang, J.-M et al.,

Nat ure 1983, 302:832- 837) controlling the synthesis and rel ease of

hi stam ne. Recent evidence has 25 energed showi ng that the H3 receptors are

al so located presynaptically as Badkarouheoffhiediivention ser ot onergic, _
2ci d cont ai'iPng) nedfiBRE RedBoREs 4 dlevar el s e it b e beon |
i dentified in pefsthine abkerd §§H?§ol§§i€5l éHect A mitiph diSTMAGLpratEiAlcBupled
Consequently there are many potentral therapeutic 30 applications for
hi stam ne H3 agBeRioss. lhplekgampiedr immpdiateypetsensitivtyi repstions@ngdds  The
H stam ne H3 Refded<ab dm mastdens PNy dNtiden igE diibody ifteractiBf. The
actions of released histamine on the vasculatdre and smooth muscle system
15 account for the symptoms of the éllergic response. These actions occur at the
H, receptor (Ash, A.S.F. and Schild, H.0., Br. J. Pharmac. Chemother. 1966,
27:427-439) and are blocked by the classical antihistamines (e.g.
diphenhydramine). Histamine is also an important regulator of gastric acid
secretion through its action on parietal cells. These effects of histamine are
20 mediated via the H; receptor (Black, J.W. et al., Nature 1972, 236:385-390)
and are blocked by H, receptor antagonists (e.g. cimetidine). The third
histamine receptor —Hs;— was first described as a presynaptic autoreceptor in
the central nervous system (CNS) (Arrang, J.-M. et al., Nature 1983, 302:832-
837) controlling the synthesis and release of histamine. Recent evidence has
25 emerged showing that the Hj receptors are also located presynaptically as
heteroreceptors on serotonergic, noradrenergic, dopaminergic, cholinergic, and
GABAergic (gamma-aminobutyric acid containing) neurons. These Hj
receptors have also recently been identified in peripheral tissues such as
vascular smooth muscle. Consequently there are many potential therapeutic
30 applications for histamine H; agonists, antagonists, and inverse agonists.
(See: “The Histamine H; Receptor-A Target for New Drugs”, Leurs, R., and
Timmerman, H., (Eds.), Elsevier, 1998; Morisset, S. et al., Nature 2000,



Timerman, H., (Eds.), Elsevier, 1998; Mrisset, S. at al., Natur®uped®sé 9
June 2006 WO 03/050099 PCTI US02/ 38480 ORT-1524 408:860-864.) A fourth

hi st am ne tor -174- was recently described by OGda, T. et al (8 Bi-ol .
Chem 2000 é’?@?"ﬂ% 36781-36786). The potential use of hi s tPHYUR2/3%4 ggonl sts
I n sl eep/wake and 5 arousal/vigilance disorders is suggested based on ani nal
studi es (Lin, JORS.—15§t4 al., Brain Res. 1990, 523:325-330; Mnti, J.M et

al ., Eur. J. Pharmacol. 1991, 205:283-287). Their use in the treatnent of

m grai ne has al so been suggested (MlLeod, R L. et al., Soc. Neurosci.

Abstr. 1996, 223@¥860-8saseA f@wmirhetafnln@#étéptby-tm—l-mwsbetem@m@@mmby
I nfl ammati on. O her_applications 9%0 ective role in nyocardi al

i schermi a and hyPeat BrididhAJ Jpigh QhWo%Q%@7§(47)ﬁ§ 15136488k i ne release i s
beneficial (lmanura, M et al., J. Pharmacol. Exp. Ther. 1994,

271(3):1259-1266). It has been suggested that histam ne H3 agonists nmay be
beneficial in asthnal hupoteial heg of histamine/Hs agonigtairesiaep/wake@ader gi ¢

i or ovascul ot | 2e0eimgiRicY GEbRERTL SShaed A g e ST S bt |
1989, 174: 49- 551, BleindRex. 199@|i5231326A330; dMortti, IMhret mé, Er. dnPbgrovicet 998md
exper | ment s w LOSER RO TReK i RO sBETRE B mEpane 55 <R fen e s ' 0
These include dgmatebdaR.L. & alleSoseNesrodtisAbsE 1086/122:2010).based ah.theiSoc.

Phar macol . 19050y 10 pEirpwodenicittamBRin. | Oes agpireinhe el bivkchi dori | 1
et al., Braig Redtechi?@role i é&@dlall%’)eml%hd(théﬂtéﬂ‘éitﬁﬁﬁheré%édI@@e oRttention

deficit hyperactivity disor ders (ADHD), 25 | earni ngz nmenory (Barnes, J.C
et al., Soc. Nemrsa@pphmfsrte!easgmneﬂg@l ﬂ@ﬁﬂwfaM%hJﬁIﬂW@ﬁP/aE(Bchl i cker,

(o0 see: 5t ar PR OU 27 HFIT2EENAR6Y, fndk ben Slae e gt B Y % r e,
R et al., ProgaganisignRyde beneficial in asthma due to their ability to reduce non-
adrenergic non-cholinergic (NANC) neurotransmission in airways and to reduce
15 microvascular leakage (Ichinose, M. and Barnes, P.J., Eur. J. Pharmacol.
1989, 174:49-55).

Several indications for histamine Hz antagonists and inverse agonists
have similarly been proposed based on animal pharmacology experiments with

20 known histamine H; antagonists (e.g. thioperamide). These include dementia,
Alzheimer's disease (Panula, P. et al., Soc. Neurosci. Abstr. 1995, 21:1977),
epilepsy (Yokoyama, H. et al., Eur. J. Pharmacol. 1993, 234:129-133),
narcolepsy, eating disorders (Machidori, H. et al., Brain Res. 1992, 590:180~-
186), motion sickness, vertigo, attention deficit hyperactivity disorders (ADHD),

25 leaming and memory (Bames, J.C. et al., Soc. Neurosci. Abstr. 1993,
19:1813), and schizophrenia (Schlicker, E. and Marr, 1., Naunyn-
Schmiedeberg’s Arch. Pharmacol. 1996, 353:290-294). (Also see: Stark, H. et
al., Drugs Future 1996, 21(5):507-520; and Leurs, R. et al., Prog. Drug Res.
1995, 45:107-165 and references cited therein.) Histamine H3 antagonists,

30 alone or in combination with a histamine H, antagonist, are reported to be
useful for the treatment of upper airway allergic response (U.S. Patent Nos.
5,217,986; 5,352,707 and 5,869,479). Recently, a histamine H; antagonist
(GT-2331) was identified and is being developed by Gliatech Inc. (Gliatech Inc.
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1995, 45:107-165 and references cited therein.) Histam ne H3 ant &f8f 4308, 30
al one or in conbination with a histam ne H, antagonist, are reported to be
useful forwdwoseat ment of upper airway allergic response g¢d/Bso23gignt Nos.
5,217,986; 5,352,707 and 5, 869,479). Recently, a histam ne H3 antagoni st
(Gr-2331) was i w{%ed and is being devel oped by diatech Inc. (diatech
Inc. 2 9 June 2 ) 03/ 050099 PCTI US02/ 38480 ORT-1524 Press Rel ease Nov.
5, 1998; Bioworld Today, March 2, 1999) for the treatnment of CNS disorders.
As noted, the prlor art reI ated to histam ne H3 |igands has been 5

corrprehen5| vel yPressiRglease Naw . 1998; frioweridBodayc Mar@y 2.4 9B9) fpsithe Beatmeant
Drugs", Leurs, BfCNSrtho-FH rman, H, (Eds.), Elsevier, 1998). Wthin this
‘reference the nmedicinal  chem stry of histam ne H3 agonists and antagoni sts
was reviewed (see: Krause, M et al., and Phillips, J.G and Ali, S M,

“oinole 10 substi tut i ABnoRBTRE oo 3R e Rsfanlibh HaigBRK Aot hi¥h, s
s s i
ggtsi %/i gns was r I" %3?";“3’8@& E'agéditgeq'%“ﬂ? é\%r @H ?h

publ i cations Sum@rﬁehcé h% ﬂﬂb@l@hﬁﬁ@ie@mﬁtﬂiﬂéf Hidlamiri@ rist @REanBigohistsessent i al
for high affinity histam ne H3 receptor r(’Ij,jands 15 (see: Ali, SSM et al.

J. Med. Chem 19’99'3‘@”%@-3905'3”5%(!\”5?‘;9’ ka qPhillipsey-G. ang M. Bd.er ences cit ed
therei n) . - Howey pispgBfity) ”‘Tﬂ@?rﬁ%&é?ﬁ@to%mrﬁﬂa%lmm%onﬁeﬁrﬁ@ BRG o Mge f or

hi st am ne net hyl transferase he maj or histam ne fetabolizing enzZyne in
humans, whi dA | sukstitutiondm ghe & pesitionawas noted dogeter withdhe d@iqsawswéfsmsmfy (see

Roul eau, A et gl géon]al sFﬁ‘ﬁftﬁmﬁ% adtity. PAHEyl aﬂﬁ%@th@oa%(@ le In

addition |mdaz contal nin rugs, V|at raction wt
cyt ochrone P450ahamomfxtgzgeemelelruymsemmmm positions wasireponted 1o stidngly

bi ot ransf or mat | gag e JUe aLiftit§ " AUTRohd] FUER08nLEugHORMAE hyPShBLE 1t an
imidazole function is essential for high affinity histamine H; receptor ligands

15 (see: Ali, S.M. et al., J. Med. Chem. 1999, 42:903-909, and Stark, H. et al.,
and references cited therein). However many imidazole-containing compounds
are substrates for histamine methyl transferase, the major histamine
metabolizing enzyme in humans, which leads to shortened half-lives and lower
bioavailability (see: Rouleau, A. et al., J. Pharmacol. Exp. Ther. 1997,

20 281(3):1085-1094). In addition, imidazole-containing drugs, via their
interaction with the cytochrome P450 monooxygenase system, can result in
unfavorable biotransformations due to enzyme induction or enzyme inhibition
(see: Kapetanovic, |.M. and Kupferberg, H.J., Drug Metab. Dispos. 1984,
12(5):560-564; Sheets, J.J. and Mason, J.l., Drug Metab. Dispos. 1984,

25 12(5):603-606; Back, D.J. and Tjia, J.F., Br. J. Pharmacol. 1985, 85:121-126;
Lavrijsen, K. et al., Biochem. Pharmacol. 1986, 35(11):1867-1878; Albengres,
E. et al., Drug Safety 1998, 18(2):83-97). The poor blood-brain barrier
penetration of earlier histamine H; receptor ligands may also be associated
with the imidazole fragment (Ganellin, C.R. et al., Arch. Pharm. Pharm. Med.

30 Chem. (Weinheim, Ger.) 1998, 331:395—404).

More recently, several publications have described histamine H; ligands
that do not contain an imidazole moiety, for example: Ganellin, CR. etal.;
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(see: Kapetanovic, |I.M and Kupferberg, H J., Drug Metab. D spos.9 482006
12(5):560-564; Sheets, J.J. and Mason, J.l1., Drug Metab. D spos. 1984, 25
12(5): 603-wod3/oassk, D.J. and Tjia, J.F., Br. J. Pharnmacol .pchi%8m2/38480
85:121-126; Lavrijsen, K et al., Biochem Pharmacol. 1986,

35(11):1867- 187% A,I#)‘fngres, E. et al., Drug Safety 1998, 18(2):83-97). The
poor bl ood- br ai B?;\ er penetration of earlier histamne H3 receptor

| i gands may al so be associated w th the imdazole fragnent (Ganellin, C R
at al., Arch. Pharm Pharm Med. 30 Chem (Weinheim GCer.) 1998,

331: 395- 404) . NWaleaynskieKt elal.. &scle RharpuBhargaMesh Shray EWedheimpedr-hi st ami ne

CR ol 5 8ot RS RIS G Al T Ch sop e ARk LT
K. gt at, A'r ch_l.D?BhalmJ_. Pegh Gheivk @00CHSR36QVR3 Hh omer, ﬂad and K?Igﬁi;ian.

oAy 3. ed SRnEne 9B ™; Falesss S T650dRbor O WleRiEmsRaBre <6
Exp. Opin. TBherPCTPapmichtio? WD 99M24504RCT Application PO @07 H69252arddEP 5 PCT

Appl i cation WD 99/ 42458; %@L cation WO 02/ 076925; and EP Application
0978512, Feb. #PP ’QP%PKE%I:-% hdg‘sqpf the present invention do not contain

the imdazole noiety, and its inherent liabilities, and yet maintain

potency at the human H3 10 receptor as deternined by receptor binding to the
human hi st ani ne H3 T8e&pMBPUNgssefdhe prpsenayention dpynak coatain thedmidagalgr nacol .

1999, 55 1101- 1Sy, o eRLARbAR HiRs! 1 (Ul FRMSRGRALALY JIn@RLIBR AT | Y

inportant for the “identification of newtherapies for "the treatnent of
human di seade. re@ptarastdeteraingsd byirengptes bingding to the kuman histamine Hireeeptphed

505, 263(1)- S0 SAET st et EfarAicet RS BRGNS
Phar macol . 199@crexmirgyldsing the human receptor is particularly important for the
identification of new therapies for the treatment of human disease.
Conventional binding assays, for example, are determined using rat
15 synaptosomes (Garbarg, M. et al., J. Pharmacol. Exp. Ther. 1992, 263(1):304—
310), rat cortical membranes (West, R.E. et al., Mol. Pharmacol. 1990, 38:610-
613), and guinea pig brain (Korte, A. et al., Biochem. Biophys. Res. Commun.
1990, 168(3):979-986). Only limited studies have been performed previously
using human tissue but these allude to significant differences in the
20 pharmacology of rodent and primate receptors (West, R.E. et al., Eur. J.
Pharmacol. 1999, 377:233-239).

We now describe a series of phenylalkynes with the ability to modulate
the activity of the histamine receptor, specifically the Hj receptor, without the

25 inherent problems associated with the presence of an imidazolyl moiety.

Summary of the Invention

The present invention is directed to pharmaceutically active
30 phenyialkynes, methods of making them, and methods of using them. The

invention features a compound of formula (1)



613), and guinea pig brain (Korte, A et at., Biochem Biophys. Rd¥®288¢mun.
1990, 168(3):979-986). Only limted studies have been perforned previously
usi ng hurmewotosmsgey but these allude to significant differepeaasoszgdhe 20
phar macol ogy of rodent and primate receptors (West, RE. et al., Eur. J..
Phar macol . 19999r3/46p433-239). W now describe a series of phenyl al kynes
with the ability to nodulate the activity of the histam ne receptor,
specifically the H3 receptor, without the 25 inherent problens associ ated
with the presence of an imdazolyl noiety_,Sunmary of the Invention The
present invention is directed to pharmaceBtically active 30 phenyl al kynes,
_methods of making them and nethods ,of uéing them The invention features a
conmpound of forrmula (1) 4 9 June 2 03/ 050099 PCT/ US02/ 38480 ORT-1524
R R2-N (1) wherein nis an integer fr Oto1l; 5R and R2 are
i ndependently sel ect eg C 1-3 alkyl, allyl, and C 3 8 cycl oal kyl, or
t aken toget her ﬁgth ogen.to whi cf\ they are attached, they forma
non- aromatic 427 neKbered peterocyclW optionally including up to two
addi ti onal heteroat okge_iLbdependent!ly sel etted fromo, S, and N, 10 one of
R3, R4, and R5 is G ¢ the remaining two is hydrogen, and the other is
sel ected from hydro , fluwyso, and chloro; Gis L2Q 15 L2 is nethylene; Q
is NRBRO wherein R8 I's independently selected fromhydrogen, C 1.6 al kyl,
C3.6 al kenyl, 6-9 nenbered carffocyclyl, 3-12 nmenbered heterocyclyl

wherein n is an integer from 0 to 1;

5 R'andR?are independently selected from C 1.3 alkyl, allyl, and C 3.5 cycloalkyl,
or taken together with the nitrogen to which they are attached, they form a non-
aromatic 4-7 membered heterocyclyl optionally including up to two additional
heteroatoms independently selected from O, S, and N;

10 oneof R% R*, and R®is G, one of the remaining two is hydrogen, and the other
is selected from hydrogen, fluoro, and chloro;

Gis L*Q;
15  L?is methylene;

Q is NR®R? wherein R® is independently selected from hydrogen, C 1 alkyl,
Cs.6 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl
(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (5-9-membered

20 heterocyclyl)C,¢ alkylene, and (phenyl) C4 alkylene; and R® is independently
selected from C 15 alkyl, C 3. alkenyl, 6-9 membered carbocyclyl, 3-12
membered heterocyclyi (preferably 5-9 or 5-8-membered heterocyclyl), phenyl,
(5-9-membered heterocyclyl)Ci.¢ alkylene, and (phenyl) C4 alkylene;

25 or



(preferably 5-9 or 5-8-nenmbered heterocyclyl), phenyl, (5-9-nenbérde 396
het erocyclyl )C, .6 al kyl ene, and (phenyl) Cl.6 al kyl ene; and RO is

i ndependen{va,yos@l)@ct ed fromC 1.6 alkyl, C 3.6 al kenyt PQ;;J;@%Q
car bocycl yl, -9 or rren@gr ed

heterocyclyl)

(phenyl) Cl1.6 a
ORT- 1524 0 is a saturated 3-13 nenbered N-1inked heterocyclyl,

addition to

optional |y cont & i 2 saduratesn3-13 HW@'%HH["P‘%HP‘GF%IYEWMYWW 'ﬁ@é’ﬂlé'ﬁaéﬂt I y

sel ected from OgeSy- hpﬁng Ni°8 P'k 361 ?m@ égh%t&%cwg\fﬁa)rbﬁ dnanfll;éﬁ-}{bﬁne

roups of Formul a

al kenyl ,

het er ocycly

-12 nmenbered heterocyclyl (preferably 5
Wﬁ#@ (5-9-nenbered heterocyclyl)Cl.8 al kyl ene, and

25 or 5 9 June 2006 WO 031050099 PCT/ US02138480

car

vvherei n
the N-1inking nitrogen, the 3-13 nenbered het erocyclyl

in

(1) may each bebﬂmpénMS agduamal heMMmratBIlrweQab@Qntb’meéﬁﬂW frwﬂ@tS\.een 1 and

3 substituents | a&lgoendent ly selected from nethoxy, halo, am no, nitro,
and C

hydr oxyl ,

further

i ndependent |y sel ected (in
fromtert-butylg

het er ocycl yl ,
heterocyclyl)

het erocycl yl ) C14 al kyl ene
cpfingfy Susyul

cycl oal kyl ) -0-,

al kyl; 10 and wherein 1-3 substituents of 0O can be

%r‘&oey rﬁmaﬂl gheﬁ;w @fawin)ala)(l) 8y éactbermideperdently and

addition to the precedi ng paragraph)

BT R 91 BoRE SRV calvisE bRy Foterccuid 5Y9ohEHber e

(C3.6

Y WeeSean, Wishs SaILTIR BIAPPFOSEntY o/ kY| eno- O

and where said %Ulbétbutfﬁbﬁﬂheﬂfdiy%l@fanqnmtr@FHyURﬂ@l bid Y Lalkpet ween 1 and 3
substituents independently selected fromtrifluoronethyl, halo, nitro,

H9dr oxy; 20

cyano,

and

15

20

25

30

and wherein 1-3 substituents of Q can be further independently selected (in
addition to the preceding paragraph) from tert-butyloxycarbonyl, carboxamide,
C.¢ alkyl, 5-9-membered heterocyclyl, N(C . alkyl)(5-9 membered
heterocyclyl), NH(5-9 membered heterocyclyl), O(5-9 membered heterocyciyl),
(5-8 membered heterocyclyl)C,.5 alkylene, phenyl, C,..-hydroxyalkylene, C,
alkoxy, (Ca¢ cycloalkyl)-O-, phenyl, (phenyl)C,.3 alkylene, and (phenyl)C.3
alkylene-O- and where said substituent groups of Q may optionally have
between 1 and 3 substituents independently selected from trifluoromethyl,
halo, nitro, cyano, and hydroxy;

or a pharmaceutically acceptable salt, ester, or amide thereof.

The invention also features a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically acceptable carrier; and
methods of preparing or formulating such compositions. A composition of the
invention may further include more than one compound of the invention, or a
combination therapy (combination formulation or combination of differently
formulated active agents).

The invention also provides methods of treating certain conditions and
diseases, each of which methods includes administering a therapeutically
effective (or jointly effective) amount of a compound or composition of the
invention to a subject in need of such treatment. The disclosed compounds
are useful in methods for treating or preventing neurologic disorders including
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or a pharnmceutically acceptable salt, ester, or am de thereof. Thine2006
invention also features a pharmaceutical conposition conprising a conpound
of the inv @9d a pharnmaceutically acceptable carrier t hods
of prepari ﬁ? or ?or mul ati ng such conpositions. A conpositi On@l’?&o@%s&ﬁ

I nvention may f{ﬂ 9% i ncl ude nore than one conpound of the invention, or a
conbi nation th 5% ?ﬂ‘onbi nation formul ati on or conbination of differently
formul ated active agents). The invention also provides nethods of treating
certain conditions and 30 diseases, each of which nethods includes

adni ni stering asle¢piwakeand arpussi/viginhee disoresae.g- isemnja and iedfagle) anount of

a conpound or c t d of such
‘treatnment. The %@?%tgég& %p?)%ﬁ\é'sy ﬂ%&ﬂénﬁgﬂpﬁﬁ))qeﬁ}ﬁp{gﬁﬁ shtr"lor reating or
preventing neurdisarders, dogritiveedysfunation, dnigrine, Semngmneﬁﬂﬁmmmlcmeﬂéﬁeﬁm
PCTI US02/ 38480 1524 s [ orders (e.g
i nsomi a and je'f‘%QT ""'Vedwaﬁfgﬁﬁﬁéa%a?w?‘ﬂaﬁg‘? ?/ld'[sﬁ g‘? 83?3'3 (ADHD)
| ear ni ng ands memaréotepsy, ééfﬁi_;edl%rdéﬁgﬁbésnyemdtttﬁf $i6Krigse vertiga) 'sehitGphragid[ ogeni C
mflammtlon denentia, mld n|t|ve| alrrrencs égsdemantla%ﬁb
Al zhei ner's di S%Q"CEEPP%W° Q'Cdlé‘gf &3 an7 dgPreSSiON. apwel ¢y
notion si cknessas atAét higRMIFCAL ?éeebfoem e&@i?%éf@ﬁ.lcﬂt&ﬁfbpebbmbf
di sorders, manic disorders and depressi on as wel as ot her_histam ne H3

receptor medi al dlgraic easparses asthene. él§h Jiasakcongestion and| aliergic shinitis fohse, ast hna,
i tch, nasal conggfdc mhégaclhgﬂeb?r sér(‘ex%mpﬁeomesmvém@n featblGhethidd8 fgtd t her eof .

For exarrpl e, the I nvention atures net for 10 preventin I nhi biting
the progres 49 onpreventipg, inhibiting \te DogesssigNIofay treiatieg yprer gy etgic ast hra,

. ohy oasal, condgssaladfita t4e hLA dohhdliph Bno lleX it her enbodi ment, the

di scl osed compoun used erapy net hod |nclud|ng
admnistering a jointly effective dose of 15 an H3 antagoni st and

admi ni stering a j oi r?rt\ Wt ﬂo‘h%?tein\ﬁ%dﬂﬂénq. t?nL d%cmsaﬁ %mnﬂgumds may be used in a
combinatiqn therapy method including administering a jointly effective dose of
15 an Hj; antagonist and administering a jointly effective dose of a histamine H;
antagonist, such as loratidine (CLARITIN™), desloratidine (CLARINEX™),
fexofenadine (ALLEGRA™) and cetirizine (ZYRTEC™), for the treatment of
allergic rhinitis, nasal congestion, and allergic congestion.

20 In yet another embodiment, the disclosed compounds may be used in a
combination therapy method, including administering a jointly effective dose of
an H, antagonist and administering a jointly effective dose of a
neurotransmitter re-uptake blocker, such as a selective serotonin re-uptake
inhibitor (SSRI) or a non-selective serotonin, dopamine or norepinephrine re-

25 uptake inhibitor, including fluoxetine (PROZAC ™), sertraline (ZOLOFT™),
paroxetine (PAXIL™) and amitryptyline, for the treatment of depression, mood
disorders or schizophrenia.

Additional features and advantages of the invention will become
30 apparent from the detailed description and examples below, and the appended

claims.



ant agoni st, such as loratidine (CLARI TINT"), desloratidine (CLARINURTRA0O
f exof enadi ne (ALLEGRATM and cetirizine (ZYRTECTM ), for the treatnent of
allergic rhinitis...nasal congestion, and allergic congestio I et
anot her enﬂ%@b%%ﬁm? t he di scl osed conmpounds may be used in ECT%%ﬁ%QHg i on

t herapy nethod, including adm nistering a jointly effective dose of an H3
ant agoni st and LQRA-A%2¢ering a jointly effective dose of a neurotransmitter
re-upt ake bl ocker, such as a sel ective serotonin re-uptake inhibitor (SSRI)
or a non-sel ective serotonin, dopam ne or norepi nephrine re- 25 uptake

I nhi bitor, 'including fluoxeti npe{diBPONsENtiont tHe Iavérton( ZOLOFTTM) ,
paroxetine (PAXILTM) and amtryptyline, for the treatnent of depression,
nood disorders or schizophrenia. Additional features and advantages of the
i nvention will beco : | HO exanpl es
bel ow, and the appegggggréélegﬁﬁrr?ﬁ hc?”fl Bwyﬁg%g%%ﬂ%%gg%gggggég@{ /a 6%82/ 38480
ORT- 1524 Det ai | di¢aimeerd of gisprgars@ndidenditionsmopdated iy ajiistamine regeplat.i on

provi des phenyl al kyne conpounds useful for the treatnent of disorders and
conditions nodul ated by a histam ne receptor. 5 A. Terns Certain terns are
defi ned bel ow arAd byTetms r usage throughout this disclosure. 10 As used
herein, "hal 0" or "hal ogen” shall nmean nonoval ent radicals of chlorine,
brom ne, fluorine and iodine. As used herein, the term"al kyl", whether used
al one or as par tCerfairaterrasi b défined bepwany by thelrlusage throlegheiut thig) Bisclasare.
branched carbon chains. For 15 exanple, alkyl radicals include nethyl,

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl and
the |ike. Unjeess ot hag\uk&ehéreintthalo” loPWilogenhstiall mean monovalent radicals of

chlorine, bromine, fluorine and iodine.

As used herein, the term “alkyl”, whether used alone or as part of a
substituent group, shall include straight and branched carbon chains. For
15 example, alkyl radicals include methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, “lower” when
used with alkyl means a carbon chain composition of 1-4 carbon atoms.
“Alkylene” refers to a bivalent hydrocarbyl group, such as methylene (CH,),
ethylene (-CH,-CH,-) or propylene (-CH,CH;CH,-), and so on.
20
As used herein, unless otherwise noted, “alkenyl” shall mean a straight
or branched hydrocarbon group with at least two hydrogen atoms replaced with
a pi bond to form a carbon-carbon double bond, such as propenyl, butenyl,
pentenyl, and so on. Where the alkenyl group is R® or R®, the open radical
25  (point of attachment to the rest of the molecule) is on sp® carbon, as illustrated
by allyl, and the double bond or bonds is therefore at least alpha (if not beta,
gamma, etc.) to the open radical.

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
30 ether radical of the above described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.



used with al kyl neans a carbon chain conposition of 1-4 carbon at®d®e 2006
"Al kyl ene" refers to a bival ent hydrocarbyl group, such as nethylene (CHs),

ethylene (weHsshees) or propyl ene (- CH2GH2CH2-), and so on. L2'2?sa‘ﬁ{):’%k'bﬁ@ranched

herein, unless otherw se noted, "al kenyl" shall nean a strai

hydr ocar bon groﬁf W th at Ieast two hydrogen atons repl aced W|th a pi bond
to forma carbo®Rai®#h doubl e bond, such as propenyl, butenyl, pentenyl,
and so on. Were the al kenyl group is RO or RO, the open radi cal 25 (poi nt
of attachment to the rest of the nolecule) is on spa carbon, as illustrated
by allyl, and tbksuiedlhémarbuntéssothbtwisbnd)tsd,t“bwaélk}d eshall derate ta thrlephto (i f not

bet a, gamm, to the open radical. As used herei unl ot herw se
"noted, "al koxy" %T’T’e@%‘?{ﬁ? esgg'ﬁ 'GQMWCY%“S CQE’R&}‘C"FQBSP 3@\1@ ﬁl’@agﬁove
descri bed strai ghamples incide fwdo@rbg Vincy@lokityl, gwwzmyl Egélonswlrwyaohemylh OXYy,

et hoxy, n-propog\éd ; - but oxy, ut oxy, n-hexyloxy and the |ike. 8 9 June

72006 V\D 03/ 0500 QS@(’)Z/ 38480 ORT-1524 As used herein, unless otherw se
noted, "cycla@al kyl" shall denote a three- to eight _menbered. saturat ed
rmnocycl ic carbocyclic ring structure. Suitable exanples include

cycl opropyl, cydobut 4 usedhreipewiess, OtWWFSGHB'&%ﬂ ‘cysipalkepypshiall depale a
| tyl. 5 hal |
cycl oocty Aghrle-ad e Eﬁ'leﬂwr%er égéﬁnsg}r ghss Mrét%d Qb atc%éﬂbﬁ%‘cﬁ@ﬂ% sha

denote a three- to ei y unsat nocyc
carbocyclic ri ngtrucuneuwherein, thesing siructyracontaing asieaat:mer®ubdmbmdqs$tatableeast

Cydonept enyl . cyetRes Biefie SIGOT By, poiEaeRH FIeRERR Ny iR RS °

10 cyclohex-1,3-dienyl and the like.

As used herein, unless otherwise noted, “aryl” shall refer to carbocyclic
aromatic groups such as phenyl, naphthyl, and the like. Divalent radicals include
phenylene (-CgHq-) which is preferably phen-1,4-diyl, but may also be phen-1,3-

15 diyl.

As used herein, unless otherwise noted, “aralkyl” shall mean any alkyl
group substituted with an aryl group such as phenyl, naphthyl and the like.
Examples of aralkyls include benzyl, phenethyl, and phenylpropyl.

20

As used herein, unless otherwise noted, “carbocyclyl” shall mean any
cyclic group consisting of 3-13 carbon atoms, and preferably 6-9 carbon atoms,
in the skeleton ring or rings, if the carbocycle is a fused or spiro bicyclic or
tricyclic group. A carbocycle may be saturated, unsaturated, partially

25 unsaturated, or aromatic. Examples include cycloalkyl, cycloalkenyl,
cycloalkynyl; specific examples include phenyl, benzyl, indanyl, and biphenyl. A
carbocycle may have substituents that are not carbon or hydrogen, such as
hydroxy, halo, halomethyl, and so on as provided elsewhere herein.

30 As used herein, unless otherwise noted, the terms “heterocycle”,
“heterocyclyl” and “heterocyclo” shall denote any three-, four-, five-, six-, seven-,
or eight-membered monocyclic, eight or nine or ten or eleven membered bicyclic
or twelve or thirteen or fourteen membered tricyclic ring structure containing at

9



As used herein, unless otherwise noted, "aryl" shall refer to carPb¥e§ed%fc
aromatic groups such as phenyl, naphthyl, and the |ike. Divalent radicals

include p o( - C6H4-) which is preferably phen- 1, 4-di al so
be phen-1, g&p%‘éﬁg@y As used herein, unless otherw se not #ngﬁﬂsg&y
shall nmean any al k gr oup substitut ed with an aryl group such as phenyl,
napht hyl and t h©R R§24 Exanpl es of aral kyls include benzyl, phenethyl, and
phenyl propyl. 20 As used herein, unless otherw se noted, "carbocyclyl" shall
mean any cyclic group consisting of 3-13 carbon atons, and preferably 6-9

car bon atgms, lilenast bre Bkt‘ekﬁmlimmdiagséléctéd frgm, bthébrddp&:oﬂ&i&htg:qfd*l@i&Og f used
or spiro icyC|co_ric ic ogroup. A car e saturate
unsat ur at ed, paﬁqi’acl")é)zﬁn%%s%'%g’&&égb'y Nrga?r H"E’"a' iniag poe.o faur

cycl oal kyl, CyC'a@éhBﬁﬂﬂe&eroﬂMﬁ%WéMﬂiﬁb |r$9@ﬁé%hfboaiﬁ@émémsehae+d¢¢@ iphenyl ,
benzyl, |ndanyl and bi phen A carbocycl e may have substituents that are

not carbon or hf&ﬁ@{j@rpe“y%ﬁim aad 3ma¢twg9n1|aa¢@ amm‘ﬁﬂﬁﬁpat%’?ﬁd Unlessh as
provi ded el s8uneirlige 3pBeifict? a%taﬁéyaméfhe sattftes papldig Lk agatief od, the

terns "heterocycle”, etero eterocycl enot e any
three-, four-, faromatic qupart;alls;emrratlc Th@heterqyyclylrmmm bemttached at any ght or

nine or ten of SLAYEHONPHNSHEM oY Ghi redlis e Gellod (¥ LB ALk pur L e

menber ed trlcycllc ring i F Con ai nrng une )50099
PCTI US02/ 38480 ORT- 1524 | east one heteroatom noi ety selected from t-he group
consisting of N, O

, 0, SO @2 C= nd S, a er :
optionally containin x%tﬁlgé{ghpéﬂ;y%%laegﬁo%%lgrﬁﬁ %d‘a{‘g] gpx"@%&’w?n ng. In
sone enbodi nent pyrrolyk inddlye meyolW, oxetaayl] m’vrazolbgt \vaidiazdlykamid3zalinylpet ween 1
and 2 additional._heteroatons nl ess speci f a heterocyclyl
may be sat ur at edMdgzoldinyl, vaaﬂgapmzak‘gw? |soxazanyI oxazoin%‘nazaoIﬁ

thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl,

thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,

2-oxopyrrolidinyl, 2-oxazepinyl, azepinyl, hexahydroazepinyl, 4-piperidinyl,

15  pyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, tetrahydrothiopyranyl sulfone, morpholinyl,

thiomorpholinyl, thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, 1,3-dixolane

and tetrahydro-1,1-dioxothienyl, dioxanyl, isothiazolidinyl, thietanyl, thiiranyl,

triazinyl, triazolyl, tetrazolyl, azetidinyl and the like.

20
For example, where Q is a saturated 3-13 membered N-linked
heterocyclyl, Q necessarily contains at least one nitrogen, and the carbon
atoms are sp® hybridized.
25 In general, exemplary bicyclic heterocyclyls include benzthiazolyl,

benzoxazolyl, benzoxazinyl, benzothienyl, quinuclidinyl, quinolinyi, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinolinyi, benzimidazelyl. benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl,
indazolyl, pyrrolopridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo(3,1-

30 b]pyridinyl), or furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such
as 3,4-dihydro-4-oxo-quinazolinyl), tetrahydroquinolinyl (such as 1,2,3,4-
tetrahydroquinolinyl), tetrahydroisoquinolinyl(such as 1,2,3,4-
tetrahydroisoquiunolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl,

10



aromatic or partially aromatic. The heterocyclyl group nmay be att@adinedoed
any heteroatomor carbon atom which results in the creation of a stable
structure. Exenplary nonocyclic heterocyclic groups can include

pyrrol i di YWA03/050099 pyrrol yl, indolyl, pyrazolyl, oxetanyl, RSH/GS02i38489! ,

I m dazolyl, imdazolinyl, imdazolidinyl, oxazolyl, oxazolidinyl,

| soxazol i nyl, ioRxseal yl, thiazaolyl, thiadiazolyl, thiazolidinyl,

i sot hi azol yl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl,

oxadi azol yl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2- oxopiperidiny{,

2- 0XO0 rroI|d| | i peridinyl,
2 xopyy o1 & Bbouda i tanithindh0) Mbrosahdhsarsiby | ¢ o1 pert i
t et rahydr opyr anmydrobermmwydmmwmotawyl dihydrobéryzdthiopyrapylr anyl sul f one,

hol i nyl , th t hi hal h hol |
ool Pone. 1. 3. adBFERe AP Yrany SRS A rances i JheSiipyt BoltBIA "' ' Y
i so': hijazo: i di gye}[trﬁhydrbmﬁaﬁzdlyl (blidh &$9)5,6 7-tdtﬂaaydrcm|dazcblylb az?twaamwg r zi:z%ol yl,
azetidinyl an sat ur a -
nmenber edyN- Pi nks@lfl' i( &3868'%" ||nyl BhWé@é@¥'aP'PPSP”§oHF5?)ﬂsp)§IJ :‘ffg'! one

ni trogen, and bbﬁaﬁﬁﬁﬁoﬁtraﬁy&%uﬂbﬁhﬁ Rﬁlehbfbﬂ/l thiérsbyridfl, tHietthighyl , exenpl ary
bi cyclic heterocyclyls incl ude benzthlazofy benzoxazol yl , benzoxa2|nyl

benzot hi enyl nyl , qU|noI|nyI N- OXIde
tetrahydr0|soq , benzi m dazolyl, benzopyranyl,
I ndol i zi nyl, beq aze bumar i nyl , cinnolinyl, quinoxalinyl,
I ndazol yl, pyrrorepr ] ) l'%@ﬁcgkas furof 2, 3- c]pyrldlnyl
furo[3,1 30 b]pyrldlnyl) or furo[2; 3-bf ¢ %yl) di hydr oi soi ndol ylI ,

di hydr oqui nazol i nyl (such as 3, 4 di hydr o- 4- oxo- qui nazol i nyl ),
tetrahydroquinolinyl (such as 1,2,3,4- tetrahydro U|noI|nyI)
t et r ahydr oi soqui nol FYEJMRIaRY &meYslc '13t2’°3¥'9-'l° Q’@Pﬁéﬂﬁ”ﬂ%ﬂ PhENGxAginyl,

bOeR$ZI1 ?2)2 hi 330! phenabRiz bREnGIRiIBLNY; chB8oZMilipahiRdinyl, bﬂeﬂadufwnﬁ%ﬁbdmﬂ%/ 050099

naphthothienyl, thianthrenyl, and the like.

Preferred heterocyclyl groups include morpholinyl, piperidinyl, piperazinyl,
pymolidinyl, pynmidinyl, pyridyl, pyrrolyl, imidazolyl, oxazolyl, isoxazolyl, acridinyl,
15  azepinyl, hexahydroazepinyl, azetidinyl, indolyl, isoindolyl, thiazolyl, thiadiazolyl,
quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroquinolinyl, 1,3,4-trihydroisoquinolinyl,
4,5,6,7-tetrahydroindadolyl, benzoxazinyl, benzoaxzolyl, benzthiazolyl,

: N N’N
\_/
benzimidazolyl, tetrazolyl, oxadiazolyl, S and )

20 As used herein, unless otherwise noted, the term “heterocyclyi-alkyl” or
“heterocyclyl-alkylene” shall denote any alkyl group substituted with a
heterocyclyl group, wherein the heterocycly-alkyl group is bound through the
alkyl portion to the central part of the molecule. Suitable examples of
heterocyclyl-alkyl groups include, but are not limited to piperidinyimethyl,

25 pymolidinylmethyl, piperidinylethyl, piperazinyimethyl, pyrolylbutyl,
piperidinylisobutyl, pyridylmethyl, pyrimidylethyl, and the like.

11



PCT/ US02/ 38480 benzof urazanyl, benzot hi opyranyl, benzotriazolyl ,9June2006

benzpyrazol yl, di hydrobenzofuryl, dihydrobenzothienyl,

di hydr obenggtobipsagde anyl ,  di hydrobenzot hi opyranyl sul fone,
di hydr obenzopyranyl, indolinyl, isoindolyl, tetrahydroi ndoall)zc(')r(UﬁW(“gﬁoh as

4,5,6, 7-tetrahy olyl), isochromanyl, 5 isoindolinyl, naphthyridinyl,
phthala2|nyl 2&§1g%§f purinyl, pyridopyridyl, quinazolinyl,
tetrahydroquinollnyl t hi enof uryl, thienopyridyl, thienothienyl, N, and the
| i ke. Exenpl ary trlcycllc heterocylcllc groups |nclude acrldlnyl

phenoxazi nyl, 10 ph@hgniarparticularareumisdsubsfitutedt 4e seﬁmwlalksﬂmwcm:lualhyu

phenant hr ol i nyl arf HeBbLIA netdhBH WMELHBIN oy HABRHR'S e SREILDAS! ke.

Preferred heterd I ncl e pr pet azi nyl,
pyrrolidinyl, pyrefenatiyrfydm oms/ta filel subpytueotlsydnpre preteaably flom ore kothyee

[ lyl, I dinyl ' h di oyl i ndolyl,
 soi ndol 1| ¢ hi aUbTHents: A BRIGER reR e B SREBsMlsnisy igkpagehey ' "o
1, 2, 3, 4-t et r 3hy delectet frdm thigllist df, stibdtitbent8y dr oi soqui nol i nyl ,

4,5, 6, 7-tetrahydr oi ndadol yl , benzoxazi nyl, benzoaxzol yl, benzthiazolyl, N_
benzi m dazol yl, tetrazolyl, oxadiazolyl, S~ and N 20 As used herein, unless

otherwi se noted, they jsar@hd&Etal ﬂiév&éfmltmﬂldmhy aubstif et 6F oawlyé apa kyl ene”
shal | denote any al kyl group substituted with a heteroﬁ%clyl group,. wherein

t he het er ocydy- RPRigulaglogalion ig agpaleaule bedadapendent of jits gefinilipns glsewperern
central part of tﬁé?ﬁ\d@tﬁé:ql R: un%ufétﬂ&a tﬁaﬁgiﬁimiu ﬁtsoind é?ﬁ%ﬁ{u%b{%hﬁém@'dﬁw

groups include, but are not limt to piperi |ny

pyrrolidi nyllﬁet e compquads of g isvention ganherseleoted !ma@mg/pf OTWWDSW uthe| |
DLpert QiYL 1 S0 Daktb prdbilel BYIAREREY tnat BY LABAIKAIR'ble afd thittan!deBaaify! © June

2006 WD 03/ 050
synthesized by techniques known in the art as well as those methods set forth

herein.

15 Under standard nomenclature used throughout this disclosure, the
terminal portion of the designated side chain is described first, followed by the
adjacent functionality toward the point of attachment. Thus, for example, a
“phenyl{alkyl)amido(alkyl)" substituent refers to a group of the formula

0

(alkyl
-%—(alkyl})J\u/

20
The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment.
25

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes

12



ORT-1 524 When a particular group is "substituted" (e.g., alkyl, @lugRette,
cycl oal kyl, aryl, heterocyclyl, heteroaryl), that group may have one or
nore substituents, preferably fromone to five substituents, nore

preferabl W00 BRe to three substituents, nost preferabl RCFEHRHBHE to two
substituents, independently 5 selected fromthe list of substituents. It is
i ntended that tORT-8%34 nition of any substituent or variable at a particular
| ocation in a nol ecul e be i ndependent of its definitions elsewhere in that
nol ecule. It is understood that substituents and substitution patterns on 10
the conpounds @frevehtich, ifhibRidhi o Bnsét Mol RigliciCofNe SHMMBMsRF tHY dlséieyorski I in
the art to provide conpounds that are chem cally stable and that can be
readi |y synt hdiFoxiegbgipgtreatedi ques known in the art as well as those methods
set forth herein. 15 Under standard nonencl ature used throughout this

di sclosure, the termnal portion of the designated side chain is described
first, followed by Atusedhigrainetite teomccamprsitionyistinigadeld taengempass @

et ors to agranusFEorf fesBegiPd et K NRRDARNG fploiscby bl e
"subj ect" as ussa@nheraduct which eesults cdicectiyar indirectiys fedra cabyibjnationsafitnel , nost
preferably a hgnanrerﬁ/\ho gas be%r‘] t he. ?’fect qf treatnent, observation or
experinment. Th PEEYEH NOR% Pgbse'ﬂti%ﬁ?? AR e amount” as used herein,

means that anount of active conpound or pharnaceutical agent that elicits

t he bi ol ogi cal or di ci pal response in_a tissue stem ani mal or, human
that is being soughﬁ%ﬁv'atﬁ@é@@ ﬁbﬁ@ﬁPeQMP?-mca ,yﬂfbﬁ‘ﬁcﬁqheﬂﬁé@&f" or ot her

clinician, 1ghi ExamplekUsteas icllows:

DBAD = Di-tert-butyl
azodicarboxylate

DCE = 1,2-dichloroethane

DCM = Dichloromethane

DEAD = Diethyl azodicarboxylate

DMA = N,N-dimethylacetamide

DMAP = 4-N,N-dimethylamino-
pyridine

DME = 1,2-d imet_hoxyethane

DMF = Dimethylformamide

DMSO = Dimethyisulfoxide

RT = Room temperature

TEA = Triethylamine

TFA = Trifluoroacetic acid

THF = Tetrahydrofuran

The next section describes the compounds provided by the invention in
more detail.
15
B. Compounds

13
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onset, or alleviation of the synptons of the disease or disorder being

treated. Agousedodderein, the term "conposition" is intendegdcrRsfHsQgpass a 5
product conprising the specified ingredients in the specified anounts, as

wel | as any pr{ﬁﬁigéﬂé\hi ch results, directly or indirectly, from
conbi nations o i pecified ingredients in the specified anmnounts.

Abbrevi ations used in the specification, particularly in the Schenes and 10
Exanpl es, are as follows: DBAD=Di -tert-butyl azodicarboxylate
DCE=1, 2- di chl or oet h&he irvemiani featuresosnropounds PEfmDia( h3s descsbed.deboxyl at e

%;T l;l—g: x% E?)’(‘?/@? ﬁgﬂ:“eﬂ%ﬁé{'\ﬁ‘yﬁ% g%@&%é%&ﬁ%ﬁf@&df oxi de RT=Room
t enper at ur e TEAoMpoends/inalode thoBEAvhErein] uor oacetic aci d THE=Tet r ahydr of ur an
ggfain?(t 1§ec§ | ggnggfﬁi{ﬁ@ﬁﬁ tatkré% tggC)engr Qrcri% pl%%ljngf%el?t)(yléiggri&in)\'f.ent tonin more
5 dimethylamino, pyrrolidinyl, diethylamino, methylethylamino, ethyipropylamino,
or dipropylamino;
(b) NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino;
(c) NR'R? taken together form piperidiny! or pyrrolidinyi;
(d) one of R* and R®is G;
10 (e)R*is G;
(HRisG;
(g)nis 1,
(h) Q is a saturated N-linked nitrogen-containing heterocyclyl;
(i) Q is selected from substituted or unsubstituted piperidinyl, substituted

15 orunsubstituted piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and
morpholinyi;

(i) substituted Q is selected from N-(C 1 alkyl) piperazinyl, N-phenyl-
piperazinyl, 1,3,8-triaza-spirof4.5)decyi, and 1,4-dioxa-8-aza-spiro[4.5]decyl;
(k) Q is a monovalent radical of an amine selected from aziridine, 1,4,7-

20 trioxa-10-aza-cyclododecane, thiazolidine, 1-phenyl-1,3,8-triaza-
spirof4.5]decan-4-one, piperidine-3-carboxylic acid diethylamide, 1,2,3,4,5,6-
hexahydro-{2,3']bipyridinyl, 4-(3-triftuoromethyl-phenyl)-piperazine, 2-piperazin-
1-yl-pyrimidine, piperidine-4-carboxylic acid amide, methyl-(2-pyridin-2-yi-ethyl)-
amine, [2-(3,4-dimethoxy-phenyl)-ethyl}-methyl-amine, thiomorpholinyl, allyl-

25 cyclopentyl-amine, [2-(1H-indol-3-yl)-ethyl]-methyl-amine, 1-piperidin-4-yl-1,3-
dihydro-benzoimidazol-2-one, 2-(piperidin-4-yloxy)-pyrimidine, piperidin-4-yl-
pyridin-2-yl-amine, phenylamine, and pyridin-2-ylamine;

(1) Q is selected from N-morpholinyl and N-piperidinyl, optionally
substituted with between 1 and 3 substituents independently selected from

30 hydroxyl, carboxamide, C1 alkyl, 5-9 membered or 6-9 membered
heterocyclyl, N(C1 atkyl)( 5-9 membered or 6-9 membered heterocyclyl),
NH(5-9 membered or 6-9 membered heterocyclyl), (5-9 membered or 6-9
membered heterocyclyl)C,., alkylene, 5-9 membered or 6-9 membered

14
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conpounds of formula (1) as described, for exanple, in the above Sunmary
section and in the clainms. Preferred conpounds include those wherein: (a)
NR R2 t akeho0H @ Mer form pi peridinyl, methyl piperidinyl, BCHUSE¥I#8&ni no,
pyrrolidinyl, diethylamno, nethylethylamno, ethylpropylamno, or

di propyl am no; dfey.1883 R2 t aken together form piperidinyl, pyrrolidinyl, or
diethylam no; (c) NR R2 taken together form piperidinyl or pyrrolidinyl;

(d) one of R4 and RS is G 10 (e)R4isG (f) RBis G (g) nis 1; (h) Qis

a saturated NI, ked en-contal nin 0C, i i | ect ed
from substitut & e(;?cy&&Lbb,O(?ﬁﬂlf% 885%‘9?6 s‘ﬁ%gyl q}{eg&l)g :Sglgﬁg

unsugslt I tult ed FHnﬂngl&?iy{)EkagRyléh@-b W?Her? Q%dr?dﬂabdw!’ibterddycmmhﬁhﬂl amy| | anfl
mor phol i n stitute is selecte ro I perazin

N- pﬁe nyl - ypl peraﬁ&YrWQPps pay b8 QRtipaaily.substtyted "ﬂﬂhcféqfé)? to %rﬁi’bs}/t‘)enp P d

1, 4- di oxa- 8- azand?e%h@érﬂny%]e%@dfrom%bog@nIrﬁtr@ c’S‘Eﬁ@\éﬂd@,ta lRgli cal of an anine

selected fromaziridine, 1,4,7 20 trioxa-10-aza-cycl ododecane, thiazolidine,

1- phenyl -1, 3, 8- t ri afm) Qégsubstituter| with arsubstifwent CBT"PEF'PE riz9 J0embergd ¢r fc aci d
?1| ((agh%llr ?;nl Sgr onet ﬁ'%Pé Ee’%‘?r%@;é%@l Jr?gec{)éf] fﬁirﬁy Pg zi'n- ynmu?yl fillr I'm di ne,

pi peri di ne- 4- cethlle :maamyu (imidare|yl)Ces lawe(re, WZ‘DIMM ﬂuqzo}yl %Bid}hyﬂro-am ne,
(2.3 41 et oo iSRSl A S IR UL o AR PrALABHL ol 2
1- pi peri di n- 4- \(triazol)C,qi dikyderce, knazmyl r(pyimiyb)&@abwlene and pyrrolyl;
2-(piperidipy4-yloxyh Pl Qpdhflfea & BRlbdhiAea W-morphotiny;

(0) R®is hydrogen;

(p) R? is selected from phenyl or 5-9 membered aromatic heterocyclyl,
wherein said phenyl or aromatic heterocyclyl is optionally substituted with 1-3
substituents selected from halo, nitro, cyano, and Cy.3 alkyl;

15 (q) R? is selected from substituted or unsubstituted phenyl, pyridyl,
pyrimidyl, fu&l. thiofuryl, imidazolyl, (imidazolyl)C,.¢ alkylene, oxazolyl, thiazolyl,
2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C,.¢
alkylene, tetrazolyl, (triazolyl)C,.¢ alkylene, triazolyl, (pyrrolyl)C,s alkylene, and
pyrrolyl;

20 (r) R® is substituted or unsubstituted phenyl;

(s) R? is substituted or unsubstituted pyridy!;

(t) wherein nis 1; R' and R? are independently selected from C; alkyl, or
taken together with the nitrogen to which they are attached, they form a non-
aromatic 5-6 membered heterocycly! optionally including an additional

25 heteroatom independently selected from O, S, and N; one of R?, R*, and R®is
G 'and the two remaining are H; G is L?Q; L? is methylene; Q is NR®R® wherein
R® is independently selected from hydrogen, C.; alkyl, Cs alkenyl, 6-9
membered carbocycle, 3-12 membered heterocyclyl {(preferably 5-9 or 6-9),
phenyl, (5-9-membered heterocyclyl)C1s alkylene, and (phenyl) C.¢ alkylene;

30 andR’is independently selected from C,.; alkyl, C; alkenyl, 5-9 membered
carbocyclyl, 3-12 membered heterocyclyl ( for example, 5-9 membered or 6-9
membered heterocyclyl, and in some cases preferably 6-membered), phenyl,
(5-9-membered heterocycly!)C1.¢ alkylene, and (phenyl) Cys alkylene; or Q is a
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pyridin-2-yl-anmine, phenylanine, and pyridin-2-ylamne; (1) Q is®d&eedded
from N-norpholinyl and N-piperidinyl, optionally substituted wth between 1

and 3 subsiyjg i ndependently selected from 30 hydroxyl am de
C14 al kyl, 5- Wé@ﬁ%er ed or 6-9 nenbered heterocyclyl, N Cl ﬁﬁg(ﬁ%@

menbered or 6-9 nenbered heterocyclyl), NH(5-9 rrenbered or 6-9 menbered
het erocycl yl), (@RB1@2bered or 6-9 nenbered heterocyclyl)CL. 3 al kyl ene,
5-9 nmenbered or 6-9 nenbered 14 9 June 2006 WO 03/050099 PCT/ US02138480
ORT- 1524 heterocyclyl -0, Cl1-6 al koxy, (C3.6 cycloal kyl)-0O, phenyl,

(phenyl)C, -3 al Is)aluwted S-ﬁﬁlﬁheﬁmbﬂﬂyﬂl)l&e&hﬁéi@é&ﬁﬁﬂp@femﬂwﬁg eaeig)of above

het erocycl yl QUPS nAa opt.i qnal I sti tut wth
from1lto 3 subé’f%%ﬂ@rff‘@ddit'ﬁﬁé%@ﬁgﬁh'ﬂ'?"}g§ ogen. éﬁgma}’"@rﬁ‘ﬁ'a etﬁrPFY cyano

and Cl-3 al kyl; rﬁay(éatloaagﬁcmbéwbﬁdl é{nd@aad.ﬁaﬁh%btelwbmgmdeﬁuem;a
menbered or 6- 9 menbered heterocyclyl group selected from % yl

pyrimidyl, furylselectedfeiamQ, S, anwdalt\stew each of the 28pve 3lieyl. @kﬂmm

> oxobanzi m das alrele Bkt oxbRERYY pra SRTGIRERY e b 1 oiyiyc
al kyl ene, triazan PGHQWM&DIU}QP)IQI\&HY@IUIQ?WUWG wmmpt\pwrr blayd 3 supsiitwents i s a
substituted or ﬁ&éﬁt@tsg%cl%d Bﬂé %palo(%}\ ng, hifro! @{r&ﬂ?\% nd®) ﬁRga: 3

sel ected from phenyl efoc cl eref

phenyl or ar onatalkyl; taadevl'@ogmbyﬂ»stmmnmoﬁ(bmah lbe femthm'tlmdapeedeWytSeldcteﬁ from
substituents sel fro nitro and, C 5 (q) RO is
sel ected from sdg'Z%’Fg'[?f‘gﬁ ‘?”th?E[PSé‘?F‘H& §0€Wg}ﬁﬁred B?FP&;V/?'WL‘W 1mdyl,
furyl, thiofuer ylmemmrddmiejécyc&l)m)@am@hw@éa hﬁeﬁck@lillﬁrwenﬁxei-m yl,

thlazolyl 2, 3-di.h dro i nd azo

et i) & o URIRTERE. Ridioks g beneyl. aswhére dach & PRAYE Eeraty il o y1

(pyrrolyl)C 4 algngh@ngnd aR¥ substitiiett Groups of Q may be optionally substituted with
trifluoromethyl; or a pharmaceutically acceptable salt, ester, or amide thereof;
(u) (1) NR'R? taken together form piperidinyl, pyrrolidinyl, or
15 diethylamino, and (2) Q is selected from substituted or unsubstituted
pipendinyl, piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyt;
(v) (1) NR'R? taken together form piperidinyi or pyrrolidinyl, (2) nis 1,
and (3) Q is selected from morpholinyl and piperidinyl;
(w) Q is morpholinyl or substituted morpholinyl;
20 (x) NR'R? taken together form plpendlnyl pyrrolidinyl, or diethylamino,
nis 1, and
wherein Q is NR®R® and R®is H and R® is selected from phenyl or
aromatic 5-9 membered heterocyclyl, wherein said phenyl or
heterocyclyl is optionally substituted with 1-3 substituents selected from
25 halo, nitro, cyano, and C,_; alkyl; or
(y) or combinations of the above.

Examples of compounds of the invention include: 1-[4-(4-piperidin-1-
yimethyi-phenyl}-but-3-ynyl}-piperidine; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-

30 benzyl)-piperidine; 4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine; 4-[3-(4-
piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine dihydrochloride; 1-[4-(4-pyrrolidin-
1-yl-but-1-ynyl)-benzyl]-piperidine; diethyl-[4-(4-piperidin-1-yimethyl-phenyl)-
but-3-ynyl]-amine; 4-[4-(4-piperidin-1-ylmethyl-phenyl)-but-3-ynyi}-
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20 (r) RO is substituted or unsubstituted phenyl; (s) RO is sub8tinadOge or
unsubstituted pyridyl; (t) wherein nis 1;, R and R2 are independently

sel ected fromCZ al kyI or taken together with the nitrogen to which they
are attach¥8? P?‘r’@?form a non- aromatic 5-6 menbered het er BEFHPP2/3IR4B onal | y
I ncludi ng an additional 25 heteroatom independently selected fromO0, S, and
N; one of R3, RORTati4R5 is G and the two remaining are H Gis L20; L2 is
met hyl ene; 0 is NRBRO wherein R6 is independently selected from hydrogen,
C, _2 alkyl, C3 alkenyl, 6-9 nenbered carbocycle, 3-12 nenbered heterocyclyl

(preferably 5- 9trﬁt5m§rp%lme Rf[&gt)dpvpeﬁéihﬂl f %pen@tmw Phorphdiingt Ky ene,

and (phenyl) C,.6 al kyl ene; ntly sél'ected from Cl-2
-alkyl, C3 al kenmethwr‘té4ﬂé1mné'o1 ﬂa\eﬁwbymr;w)-bt&3ﬂmymma@ﬂe.h1el4e(ﬂocyc| yl (

bret i?iﬂ?'y% e BYTESRET Sitndifhyheny HEGREY R S RERE Yol Xh-mitbidn TR 00 00
.and (phenyl) Clynﬂ]-mzyﬂrmormohne: metaylﬂs-(g-pmgmdlnm@utmwmyamme
(ot eforably 5ot ORUstpbenaEhb AR ity TBRRYFt i MEfenfhe e Y
tgg_ 3-13 Irne*hrrber pi;behdihﬁryl{baabh%yl)—bngzﬂgﬂpamai-#-gl ?e[ﬁt[&(ﬂ-pli;ﬁrnd&ghyﬂbmmd 3

t t
aach of the aboVSME-PRERgnaa e hend T EPmpia it 1RAVIDEeIAE |
cycl oal kyl, anddeéaﬂydw@ummaav éﬁ@ﬁﬁpb{ﬂim-ﬁfyﬂ-ﬁﬂﬁﬂ@ﬁw bdn@qcbuwtdmnal ly

substituted with between 1 and substituents nd dently selected from

met hoxy, hal o, SF#PAY/ICACIamidesAtidoidsriperigingl wl-puts] 'Y%X'k%"zyﬂﬁd“'ﬁﬁé? Brn
substi t uent g9 of a53- §ﬁfb[bs1deeéﬁé1qnmémmgp@emn%éaa.ﬁqtﬁ%ﬁdth?m zyl}-

tert-butyl oxycarbonyl, car boxani de ered Het eroci/ NH(6 10
a

menber ed het er oRiperazing; CM@%dﬁéit'@lPeﬁé'ﬂérﬂWry)nyl)&?éﬁXl mgne; indan-1-yl-
B%gﬁsfyagﬁél :InE% @yﬂgst |?-u- n?”‘gf' e(;??@amiy 'be op?l-pk‘-rf-e)ﬁsnﬂﬁh |ﬁfgg' \>//v: th
ut-1-ynyl)-benzyl}- plperazme 1-benzyl-4-{4-(4-piperidin-1-yl-but-1-ynyl)-
benzyl]-piperazine; 4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine-1-

15 carboxylic acid tert-butyl ester; 1-{4-(4-piperidin-1-yl-but-1-ynyl)-benzyi}-
piperazine; 1-isopropyl-4-[4-(4-piperidin-1-yl-but-1-ynyl}-benzyl]-piperazine; 1-
phenyl-8-[3-(4-piperidin-1-yl-but-1-ynyi)-benzyl}-1,3,8-triaza-spirof4.5]decan-4-
one; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-3-carboxylic acid
diethylamide; 1-[3-(4-piperidin-1-yl-but-1-ynyl}-benzyl}-1,2,3,4,5,6-hexahydro-

20 [2,3'lbipyridinyl; 1-[3-(4-piperidin-1-yi-but-1-ynyl)-benzyl]-4-(3-trifluoromethyi-
phenyl)-piperazine; 2-{4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-piperazin-1-yl}-
pyrimidine; 1-[3-(4-piperidin-1-yl-but-1-ynyl}-benzyl]-piperidine-4-carboxylic acid
amide; methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-(2-pyridin-2-yi-ethyl)-
amine; [2-(3,4-dimethoxy-phenyl}-ethyl]-methyl-[3-(4-piperidin-1-yi-but-1-ynyl)-

. 25  benzyl]-amine; 4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-thiomorpholine; allyl-
cyclopentyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine; 10-[3-(4-piperidin-1-
yl-but-1-ynyl)-benzyl]-1,4,7-trioxa-10-aza-cyclododecane; 1-[4-(3-thiazolidin-3-
yimethyi-phenyl)-but-3-ynyl]-piperidine; [2-(1H-indol-3-yl)-ethyl]-methyl-[3-(4-
piperidin-1-yl-but-1-ynyl)-benzyl}-amine; 1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-

30 benzyl]-piperidin-4-yl}-1,3-dihydro-benzoimidazol-2-one; phenyl-[3-(4-piperidin-
1-yl-but-1-ynyl}-benzyi]-amine; 1-[4-(3-pyrrolidin-1-yimethyl-phenyl)-but-3-ynyl]-
piperidine; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-azacyclotridecane;
dimethyl-[4-(4-piperidin-1-ylmethyl-phenyl)-but-3-ynyl}-amine; dimethyl-[4-(4-
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trifluoromethyl; or a pharmaceutically acceptable salt, ester, of J¥®iZ4ed
thereof; (u) (1) NR R2 taken together form piperidinyl, pyrrolidinyl, or 15

di et hyt am 0 2) 0 is selected fromsubstituted or ungy
pi peri di ny Oﬁﬁp@?gm nyl, pyrrolinyl, pyrrolidinyl, thionor m#’h{?‘ '&gand

mor phol inyl;  (v) (1 NR R2 taken together form piperidinyl or pyrrolidinyl,
(2) nis 1, andog? Is selected fromnorpholinyl and piperidinyl; (w) O
i s morpholinyl or substituted norpholinyl; 20 (x) NR R2 taken together form
pi peridinyl, pyrrolidinyl, or diethylamno, nis 1, and wherein O is NRR9

ﬁnd Ris :—l Fmdmﬁﬁemcﬁnaejl-tbgt-ﬁ!@niflr)-bém@i]%ﬂmhe Cﬁhenwli[m(ltpupterﬂlrQHVBIlﬁluef-wg)- .
et er OcyC y ere|l.n sal n or et e CyC ona stitute
AR I e T B R LA I A S B R LM OO 2 yl

or (y), or  cont pauagidy 1) 8ueh MRy vart B ERGALL- FOMOHRRaRG: s 4nvent | on

i ncl ude: 1-[4-(4-piperidin | met'h I ne;

i %g Ej pi perl gplnerl 1= Yhput-1- ywlg-byn m}mﬂw}-y pp!éﬁllntﬁy w-amme'f ([a4r(l3-
I peei £, :

pi peri dlﬁ 2 SE)/I ;}ﬁ" %‘gygm%r% fg hwm hhgr%gﬁ Lﬁlé{ﬁ?mholm-4-

1-[ 4- (4-pyrrol |yhbmn-1ﬂynyl)-bbnzyllimyrpylbbndoérﬁ-3(4-}nqﬂflpm‘1'NI-M‘ -ynyl)-benzyl}-

di et hyl - [ 4- (4- : 1) - - - agi nes

4[4 (4 |[m p(eru i ﬁ‘*’@bﬂ&ﬂ% [%ﬂﬁ%ﬂ’%gﬁ{’)k“%y?ﬁ%’f%%%ﬁ'bﬂng"'ﬁgba WO 03/ 050099

ZCE’ ﬁl U(SgZ/ _3848_0dm?bhb5ﬂdt ttt-lr?h(anbiﬁp’tmbhdﬁﬂ#-yl-butJ -ynyl)- benzyl]-tlhlomorphohne 4-{4-

-[ 4- (4-pl peri ne e | ne

et iyl - 45 [ b ( a- BrispetER RSt R Al Rans Py B A FOTensRe 4 e 1[4 (-

pyrrolidin-igyl metrflv brpahﬁiﬁ%i »mmﬁyl)?pwwhbupwayl dhditﬁorpholme 1-methyl-4-[3-

4-[ 4- (4- pi peridin- ynyl rbenzyl

nor
di et hyl - [ 4- ( 4- pl4pRiPe "ar11¥'$Pt-wyltbeww)p%@m§|1rL3a(ﬂtm@end51 -1-yl-but-1-
1-{4-[4-(4- benzyﬂyi)md@ﬁyn?)eip@namﬂmﬁJpsft&mermmhh mm@yxﬁwlb}enwnp@ﬁérm.ne
1-[4-(4- pipeddin-1 B! enzz Berl di n- 4-
2-{1-[ 4- (4- pi peﬁ-,oaﬂ,{gj( S;hlomgrpl'phnA-yl-bu -ynyl) enzyl]- plpendln-4-ol 1-{4-{3-(4-
methoxy-piperidin-1-yimethyl)-phenyl]-but-3-ynyi}-piperidine; 4-{4-[3-(4-
15 methoxy-piperidin-1-ylmethyl)-phenyl}-but-3-ynyl}-morpholine; and 4-{4-[3-(4-

methoxy-piperidin-1-yimethyl)-phenyl]-but-3-ynyl}-thiomorpholine.

Additional compounds include: 1-[4-(4-piperidin-1-ylmethyl-phenyl)-but-
3-ynyl}-pipendine; 1-[3-(4-piperidin-1-yl-but-1-ynyl}-benzyl})-piperidine; 4-[3-(4-
20 piperidin-1-yl-but-1-ynyl)-benzyl}-morpholine; 4-[3-(4-piperidin-1-yi-but-1-ynyl)-
benzyl]-morpholine dihydrochloride; 1-[4-(4-pyrrolidin-1-yl-but-1-ynyl)}-benzyi]-
piperidine; 1-[4-(4-pyrrolidin-1-yimethyl-phenyl)-but-3-ynyl]-piperidine; diethyl-
[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine; 1-[4-(4-piperidin-1-yl-but-1-ynyl)-
benzyl]-piperidin-4-ol; 2-{1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-piperidin-2-
25 yl}-ethanol; 1-{4-(4-piperidin-1-yl-but-1-ynyi)-benzyl]-decahydro-quinoline; 1-[4-
(4-piperidin-1-yl-but-1-ynyl)-benzyl)-piperidine-4-carboxylic acid amide; 8-[4-(4-
piperidin-1-yl-but-1-ynyl)-benzyl}-1,4-dioxa-8-aza-spiro[4 .S]decane; 1-methyl-4-
{4-(4-piperidin-1-yl-but-1-ynyl}-benzyl]-piperazine; cyclohexyl-[4-(4-piperidin-1-
yl-but-1-ynyl)-benzyi}-amine; indan-1-yl-{4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-
30 amine; 1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyi]-piperazine; 1-isopropyl-4-[4-(4-
piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine; 1-phenyl-8-[3-(4-piperidin-1-yl-but-
1-ynyl)-benzyl}-1,3,8-triaza-spiro[4.5}decan-4-one; 1-[3-(4-piperidin-1-yl-but-1-
ynyl)-benzyl]-piperidine-4-carboxylic acid amide; 4-[3-(4-piperidin-1-yl-but-1-
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ynyl ) - benzyl ] - pi peri di n- 2-yl } - et hanol ; 9 June 2006

1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]- decahydro-quinoline;
1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-4- carboxylic acid

am de; 8-[ Av@43/pogari di n- 1-yl -but - 1-ynyl ) -benzyl ] - 1, 4- di oxap@r1/1602/38480
aza-spiro[ 4. 5] decane; 1-nethyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-
pi per azi ne; CyClﬁﬁﬁé é-[4-(4-piperidin-l-yI-but-l-ynyl)-benzyl]-anine;

i ndan- 1-yl - [4-(3%- é ?idin-1-y|-but-l-ynyl}benzyl]-anine;

1- phenyl - 4-[ 4- (4- pi peridin-1-yl- but-1- ynyI)-benzyI] pi perazine;

1- benzyl - 4-[4- (4-piperidin-1-yl-but-1-ynyl)- benzyl]-pi perazi ne;

4-[ 4- (4- pi peri d|)f'i'-)"ib?PZMHdBlDMFPﬂﬂ")‘eb@W\équH?FWbP -pieendin-1sylbat-hyRyi ¢ aci d

tert-butyl et eriantylfnind: -PEU-BbBndin- Ly HEIDER T ba RS 221 ne:

1-i sopropyl nzy pi perazi ne,
phenyl - 8- [ 3- (4- mypledod;hcana.- I#@%aalzohdm-s-ylmethyl -phenyl)-but-3-ynyl]-piperidine; [2-

it STyl 3 bt R R et B S RG B Fand R Ighe:
3- (4- pi per§ d|[B-(4-p[pleﬂhn{1~)11-bﬂnyl)}'\bt)-meyitil}-ﬁ:péhd&)#ﬂ-ﬁSMmWWdr o 20

3- (4 i per | clRMISYO A2 PO RTY b PYTONS- VP BPEREL Ryt 3y
4

2

yl ) - pi per azipyssridine. _ _ o
-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazin-l-yl} pyrimdine;
-[3-(4-piperidin-1 -yl-but-1 -ynyl}benzyl]-pi peridine-4-carboxylic acid

am de; More preferred compounds lnclude 4-[3 (4-p|pend(|jn-1-yl -but-1 -yn¥ll)-

met hyl -[ 3- (4- pi peridin-1-yl-but-1- ) - ben
ani nﬁ; L3 lop IObenzyI] morph%lme and 4- [X (1 -piperidin 1y -yl- bug -ynyl)-benzyl]-morphohne

[ 2- (3, 4-di net ho thyl-[3-(4-piperidin-1-yl-but-1-ynyl) 25
benzyl ] -am ne; ?ﬁf?&?ﬁ% gerl é}rr?gﬁ yI but - 1- ynyI }benzyl ] -t hi onor phol i ne;
allyl- cycl opentyl -[3-(4-piperidin-1-yi-but-1-ynyl}benzyl]-an ne;
10-[3-(4-pi peridin-| 4 4
Fynyl) benzyl - 1. 4. 7eHbios sigmeles of compqunp nclude:, {3 (4-iRepdin oy byt 5
yl met hyl - phenyl )ynbl)-ibeﬁzyﬂrmbe}nqupéf[Bdemend|n-1-yI -but-1-ynyl)-benzyl}-morpholine; 4-

|[0|2p(er1:_ti: Edil !ﬁ? dh)@ ?ngﬁg/}')1q§%’r\’¥9f)§"¥%(b4 gzyl] morpholine dihydrochloride; 1-phenyi-8-

é- {1- I[ ]3 (4- pi pgr[sm-prpliaﬂdih-myltbdrt]-ﬂéymyl)%)eaﬁyll -1,3, 8-tnaza-sp|ro[4 5}decan-4-one; 1-[3-

enz -ierii-4-..- - di - benzoi m.

phengl [g E)4 pi %ylflf”qﬂu%—befB@ﬁE ng %aq#q@(yﬁc acid diethylamide;

i %g E 2 pyrrol h - w(awéemtr{w?r-mhe? ﬁy&ﬁzrgﬂmh]&?-ﬁf gdﬁb-[ﬁ%‘]blpyndmyl

i peridin- bu nyl ) -benz azacycl otri decane

di et hyl p[fi ( 4- pt-FelArripendin-{-y ‘Etﬁrvn)ﬂm‘?ﬁ}w -4déttf'%’wyFY'yhnﬁ'W%P'Pefaz'"e-

di met hyl - [ 4- 46+ 143U HpeRRRO1-yMEUOR{ MBSy REBESHA 3848 Amidine; 1-(3-(4-
pipenrdin-1-yl-but-1-ynyl)-benzyl]-piperidine-4-carboxylic acid amide; methyi-[3-

1-1
[ 2,
1-1
phe
2-{
1-1

(4-piperidin-1-yl-but-1-ynyl)-benzyl]-(2-pyridin-2-yl-ethyl}-amine; [2-(3,4-
dimethoxy-phenyl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-amine;
4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-thiomorpholine; allyl-cyclopentyl-{3-(4-
25 piperidin-1-yl-but-1-ynyl)-benzyl}-amine; 10-[3-(4-piperidin-1-yl-but-1-ynyl)-
benzyl)-1,4,7-trioxa-10-aza-cyclododecane; 1-[4-(3-thiazolidin-3-yimethyl-
phenyl)-but-3-ynyl]-piperidine; [2-(1H-indol-3-yl)-ethyl}-methyl-[3-(4-piperidin-1-
yl-but-1-ynyi)-benzyl}-amine; 1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-
piperidin-4-yl}-1,3-dihydro-benzoimidazol-2-one; phenyl-[3-(4-piperidin-1-yl-but-
30 1-ynyl)-benzyl}-amine; 1-[4-(3-pyrrolidin-1-yimethyl-phenyl)-but-3-ynyl}-
piperidine; and 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-azacyclotridecane.
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ORT- 1524 pi peri din-1-yl -but - 1-ynyl ) - benzyl ] - ani ne; 9 June 2006

phenyl -[4- (4-piperidin-1-yl-but-1-ynyl)- benzyl]-am ne;
1- [ 4- (3- az{yig @JoBgods Y! Met hyl - phenyl } - but - 3-ynyl ] - pi peri di ne;
[3 (4- pi peri cig % 1-yl -but-1-ynyl)benzyl] - pi peri di n-4-yl oxy) - pcf/rr/llﬁs:]oe/ ?ﬁg
3-(4-
din-1-yl - 9&71_152?ny|) benzyl ] - pi peridin-4-yl}-pyridin-2-yl-am ne;
5 nor phol i n-4-yl net hyl - phenyl ) - but - 3-ynyl ] - nor phol i ne;
-t hi onor phol i n-4- yl -but-1-ynyl)-benzyl ] - mor phol i ne;
- pi peri di n-1- Fiunrieuemmgiayir')cluwnziyrhiathylt-[lﬂh(éwq@lum-l-wtmethyl phenyl)-

?‘m i onor BHGTYRAGE reE e FRE R omendl i v Eil- oy R PR e .

gl

g

-b-b-h-h-b'D"’“
jhﬁwbwwbm'_'

ri
-
-
-
-
- (

[3

~

thyl - pi pRefyi-{434lpipenat-Wi-but hgnyl)-bedzyi]-amiveryl-[4- (BsazMidihi1ngmethyl-

L er1a2| phenyrbutSrxrvll-pinesidine; 24 1d3-¢4-piperidinyny-but pinyibsazyll-
E yl - biﬁeﬁa.ﬁﬂt%émy}nmtmrmit{1-}3-w3?{ féhtﬁm W bum,?ﬁy?%ﬁan

<

4- | er|d|n1 erid

% (2 mm PPt ApyEiny Sl aiisen g6 Frasahdlid yimeti-phenyi)-but-3- -
hoxy- pi per i d?%ﬂn@rpﬁoﬁﬂ] Q%BA&‘MF?\%&E@A ))Jl-brjf‘l-gﬁg) gé@hﬂl rﬂbl?h%ﬁ{{l ;?L (415

met hoxy- pi peri dlaﬁﬁiplwnm-hwl bukeyinyl}-benryl]shigmprpholing. ghigh(Srtbiomarahalinf4- [ 3- (4-

et hoxy- i per | ity B PSR doHbirk: 41Xl 1 BnBamophal kG 14fgh | ona

conpounds i ncl ude
3-ynyl ] - pi padbi dbemzyl]2hipho(phofingset- {4d[3F(4+mqthyltmperazm5ﬂHgmn)amyda)mnyﬂwupé{| di n;
4- [3 (4 20 pipe I.ne

(4-pi peri d&r‘ﬁﬂﬁmggphsﬁqe ?%r@ﬁ)‘%%b%lzc&eﬁ% aﬂ”'ﬁ?ﬁ@lpa‘eﬂy'&Pﬂ'cWBWde
E] 4-pyrrol i eHiomarphiblineyt -rhetyipyd-)3-(aepigeridin-1- bettwlmvlﬁberizylﬂpﬁpe(réz-nw

3-
4-
? -p |1 pglr Fg;[ 2¥i3 {3 A %’g’élfld Iﬂb&uﬁﬁt‘y 4 M)ﬂ%gﬁfﬁlﬂ o it n-4-ol 1 -{y&4-morpholln-4-yl-
4-
1-
4-

4-
me
1-

1[
1-[
1-[
et

(4-pi peri dpgt ywl szquhm-bsﬁzlsi(i-tmoraefphd|.rn4£yl-@bt- -ynyl benzyl]-
[4-(4-piperidin-1-yl-but- ¥ benzyl ] - pi peridin-2 25 é - et hanol ;
(4- pi pé|5| dpmmd'wwuﬂﬂl%r(ﬁrm n%mmwd@ewmﬁm&m%m% -ynyl}( 4-

84[ 2. ?2“ di n- 1- ylpeRtihe;4-¥418-4-hemex)-bipeH@RM-fimatyf-phahpewt-8smapgi d am de;
pi peri di n- 1- yI - PwrPhelipeand 4 énid;(4rmethaxypipradia-1ayimet iy riteny pute-anu)-

1-nethyl -4- (4 n-1-yl -but-1-ynyl)benzyl |- pi perazine;
cydohexyl - (4- (4‘%?’32@%?% | - yl-but-1-ynyl)benzyl]-am ne;
i ndan-1-yl -[ 4- (4-pi peridin-1-yl-but-1-ynyl)-benzyl] 30 am ne;

1-14-(4-pi pegi di n- 1-¥he BYbatonYdId proviciaé KbhpBLRE R4l 218 uskii 38RLAMRELC 4~ [ 4- (4-
intermediates of the compounds of the invention. Such compounds, which
themselves may or may not have pharmaceutical activity, include those
provided in the schemes and synthetic examples.

25 The invention also contemplates compounds isotopically-labelled to be
detectable by positron emission tomography (PET) or single-photon emission
computed tomography (SPECT) useful for studying Hi-mediated disorders.

During any of the processes for preparation of the compounds of the
30 present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. In addition, compounds of
the invention may be modified by using protecting groups; such compounds,
precursors, or prodrugs are also within the scope of the invention. This may be
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piperidin-1 -yl-but-1 -ynyl)-benzyl]-pi perazine; 9 June 2006
1- phenyl - 8- (3-(4-piperidin-I -yl-but-

1-ynyl)benzyl]-1,3,8-triaza-spiro[ 4.5] decan- 4-one;

C1-[3- (4- VOE3PHW- 1-yl -but - 1- ynyl)-benzyl ] - pi peri di ne- 4- aAT/AISAY/I4480 aci d
am de; 4-[3-(4-piperidin-1-yl-but-1 18 9 June 2006 WO 031050099

PCT/ US02/ 38480 -4 2524 ynyl) - benzyl ] - t hi omor phol i ne;

al |yl -cycl opent VI -{3<(4- pi peridin-1-yi-but-1-ynyl} benzyl]-anine;

10-[ 3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1,4,7-irioxa-10-aza-

C%ﬁlt OgOSﬁS,?? eiol ﬁqv&&?pé(tnq%agém Ii:grlm\?en%oXal protegtlmgp &835& such as those described

H i ndol - 3- yl ) - efpldte &vé Brbofsdin Gﬁ’gﬁhlé@ﬁeﬁhﬁryi &d. LRI, MoDmle), Pteemrvl ] - ami ne;
1-(1- 5 [3-(4- p| peridin-I- I-but enzyl]-piperidin-4-y b 1, 3-di hydro
benzoi ni dazol - 2P®§8,; 194380 FM’(@CWP 1QiMwMiU'§I ﬁg?tﬁ(]“l"’e fprowps N Grgantt ynyl | -

pi peri di ne. ed.C
4-[3-(4- pi peri dl§¥lrﬂﬁé‘§| ugyigﬁﬁgwﬂyfo%eﬁgg The '°(§°"T"r'?8 grmg)s may be

4-[ 4- (4-pi peFi dtemoyeglatbmnv@wsbengmqtagmugmmw@ds knownfeam thearkr | y t he
former. Additional exanples of conpounds include:
1-[3-(4-piperidin-1-yl-but-1- ynyl)-benzyl]-piperidine;

4-13-(4-pi peridi n- 1-HNDROXYL PROTECTHN®&E GROURS phol i ne; 4 15

[ 3-(4-piperidin-|l-y4-but-1-ynyl)-benzyl]-norpholine dihydrochl ori de;

1- phenyl - 8-

[ 3- (4-pi peridin-1- y|Prblebﬁdrrfﬁﬂme)hyldmy¢rbuﬁJrﬁ:hﬂiebrnhahﬂ-étmérspiWSﬁthtbznan 4- one;
él [ef hyl( g;n_pldgoer ! r(rjrleﬂlyll étxclar-sPlsjub-stlt_denJ et}nyl etrr1]ezr¥ ! lubswx?e é)gﬁzr}Fet%era%Rg é?( ji ¢ acid
1-[3-(4-piperi détﬁerfg yl -but-1-ynyl)-benzyl]-1, 2,3, 4,5, 6-hexahydro-[ 2, 3" ] bi pyr
I di nyl;

1-[ 3- (4 pi peridin-1-yl-but-1-ynyl }benzyl]-4-(3-trifluoronethyl -phenyl
-piperazine; 20 = sypbstituted Methyl Eth

2-(4-13- (4-piperidin- uI -s;lllu-eb o nyn I')$-benz f)era2| n-1-yl)-pyrim dine;
1-[3-(4- pi per| d| n- mmqmﬁof@pﬁymtpémpvl]emrwctmermeuny@mnmm ic acid

?2‘ g?peﬁ‘ér‘n L yfethgnmoTethXI Fputyithiomethyl (phenyldimethyisiyimetnoxymetnt, oo

di net hoxy- phenyb@nzglohyfhfthylepmeth@@benzmwmw r(4£n9momuhemcmb)hybenzyl ]-am

R e s R,

10- [ 3- (4- pi per i miethokysthexyniettiyl y2)2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl,
2-(trimethyisilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,

20 tetrahydrothiopyranyi, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1-
[(2-chioro-4-methyl)phenyl)-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetrahydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-
trimethyl-4,7-methanobenzofuran-2-yl.

25

Substituted Ethyl Ethers

Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-
chioroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyi-1-benzyloxyethyl, 1-
methyi-1-benzyloxy-2-fluoroethyi, 2,2,2-trichloroethyl, 2-trimethyisilylethyl, 2-

30 (phenylselenyl)ethyi, -butyl, allyl, p-chlorophenyi, p-methoxyphenyi, 2,4-
dinitrophenyl, and benzyl.

Substituted Benzyl Ethers

21



benzyl]-1,4,7-trioxa-10-aza-cycl ododecane; 1-[4-(3-thiazo|idin-ébvpﬁgyﬁyl-
phenyl)-but-3-ynyl]-piperidine;, [2-(1

H i ndol - 3- }et hyl -[ 3-(4-piperidin-1- yl-but-1-yny am ne;
1-{1-[3- (4‘\“8.)%@%0? i n-1-yi - but - 1-ynyl } benzyl ] - PLTRRGE ¥ b

pi peridin-4-yl)-1 3-di hydro-benzoi m dazol - 2- one;

phenyl-[3-(4-pi98?1§?ﬂ 1-yl-but .30 1-ynyl }benzyl]-am ne;
1-[4-(3-pyrrolidin-1-yl methyl -phenyl)-but-3-ynyl]- piperidine; and
1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-azacyclotridecane. 19 9 June 2006
WO 03/ 050099 PCTf USEXaftpiedlof sGBStititedbehzyl tiners ichudp pernethoxyhahzyl, 3,4-

Ot bk A b Sl koo

phenyl - [ 4- (4- plp-eyanbbeniwyﬁ phéﬁyibbn!?lyt)arh@ﬁtb!}/r aﬁhéﬁhyIZplcolyl N-oxido,

1-[4-(3-aziridin- Irrethly but - 3-ynyl]-piperidin
2-{1- 13- (4-pi petht@ﬁr}ylrgetyy BLR' dlm z§-|d]begzosuberyl tnphenylmethyl a-
B: Bg:: g: 2 j i ) cf!m%iyﬂlﬁeth%lp%tﬁ&yﬂﬁé?ﬁﬁdlﬂﬁé}lypméihylbﬂlt(p- ynyl) - benzyl ] -

4-[ 4- ( 3- nor phol mathéxyﬂhmywenplnmw,)tﬂ()lsrhetBtoanelnyL)nmatrwh(4I-(|4r+e

4-[3-(4-thi prrprgholln 4-yl| - but - 1& nzyl ] "H@?Ollne 4-

[ 3- (4- pi peri din Q”EQPhﬂ‘lﬂGY!PWWPW Eé@"MTetPYl‘r Y 4.8

4-14-(3-thi | ey

41 3- (a- ¢ hi onor SRavoRRGRIEEhERASES | 482&3@%%?%% SRR

4-{4-[ 3- (4- net EQ'H @&mstbenzoylctﬁlxyphwh';dltbyl mqh@nmwa]zogu-?/m;bthwbljé()l-',m phol i Eel; .

4- 3-(4- - - 3- - ;
1 o B 4 Bim ey 1o D sy Bnkovind & SRR |
1- 4- pi peri dgm-ﬁhéﬂw)héﬁthénw roLto. rk@g?-i’é -bxPaRGHIH Bb‘éndelthlolan-Z—yl and

1- 4- nor pholin-4 9 nzyl ] -pi peri di n-4-ol

1- 4-1t hi omrmlﬁoﬁuwlsb%ﬂwlldpnyl )benzyl] 15 pi peri di n-4-ol :

1- 3- (4- met hoxy- pi peri di n-1-yl met hyl ) - phenyl ] - but - 3-ynyl) plperidine;

4- 3
4-

- (4- met hoxy- pi peridi n-1-yl met hyl } phenyl ] - but - 3-ynyl ) - nor phol i ne; and
3- (4- met hoxy- Silykthdisn- 1- yl net hyl ) - phenyl ] - but - 3-ynyl } -

t hi onor phol j ne. e . ofh ful as
synthet Lo Ht er modl AETPSl 8 bufirs BloR VeI A BlooBfohuiR, 1 o
whi ch dimethylisopropyisilyl, diethylisopropylsilyl, dimethyithexylsilyi, t-
butyldimethyisilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenyisilyl,
diphenylmethyisilyl, and t-butylmethoxyphenyisilyl.

(
-
-
h
-
- (
- (
-
-
-

20 Esters '

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-

25 phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4-
(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-
trimethylbenzoate(mesitoate)

30 Carbonates
Examples of carbonates include methyl, 9-fluorenyimethyi, ethyl, 2,2,2-

trichloroethyl, 2-(trimethyisilyl)ethyl, 2-(phenyisulfonyl)ethyl, 2-
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t hensel ves may or may not have pharmaceutical activity, include thos®2006
provided in the schenes and synthetic exanples. 25 The invention al so

cont enpl at es conmpounds i sotopically-labelled to be detectable by positron
em ssi on tWREYPWPMy (PET) or singl e-photon emission conpuPEHUSHHISIBGphy
(SPECT) useful for studying H3-nedi ated di sorders. During any of the
processes for poRpasadi on of the conpounds of the 30 present invention, it
may be necessary and/or desirable to protect sensitive or reactive groups on
any of the nol ecules concerned. In addition, conpounds of the invention may

prodrugs are. al (Y ey RRoceEhiodand Uy THfi R ARG RO A5 0 une
2006 WO 03/ 010mmomnwﬂoaﬁsﬁmmo@&ermwé-rmdbleezy}.cb-byrQMam Sbeozyhvent i onal
Do et 09 9L o B R85 A5 b BBt T 202, 7 0 ¢
Wits, "Protective Goups in Oganic Synthesis", 3'd ed., John Wley & Sons,
1999. The prptectin rou be 5 removed at a conveni ent subsequent
stage using Dot hods AT CEBYASENG art . FYDROXYL PROTECTI NG GROUPS
Protection for the IBdimpies of @ssigfedidledvagé nclilfeVibdebéttzoate, aLdxddbuyiraé, 10

nmet hyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl

ethers. Substi tﬁ‘l"‘é’d"‘?vﬁleﬁwp@f%aﬁe exldinpraamethylbanzoate fad net hyl et hers
i ncl ude ' nethy B@rﬂenes&ﬁnﬁﬁt by Helfﬂgﬂﬂﬁﬁm’%xyfetmkﬂbbhb@”ﬁl hyl,

(phenyl di net hyI Si l%ﬁ{hmt hoxymnet enzyl Oy#é
p- met hoxybenzy| 96 Wﬂ'ethq)@)bﬁyfﬁmypﬁadm@}b pmthoxywmgnmtﬁw
t - but oxynet byl , 4-pentenyl oxynmethyl, siloxynethyl, 2- nethoxyethoxynethyl,

2,2,2-trichlor oet hoxynet hyl , bi s(2-ch| or oet hoxy) net hyl ,
2- (trinethylsilyl) etNliscglianedus Esterst r ahydr opyr anyl , 3- br onot et r ahydr opyr anyl ,

Examples of miscellaneous esters include 2,6-dichioro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-
tetramethylbutyl)phenoxyacetate, 2,4-bis(1,1-dimethyipropyl)phenoxyacetate,

15 chlorodiphenylacetate, isobutyrate, monosuccinoate, (E)-2-methyl-2-
butenoate(tigloate), o-(methoxycarbonyl)benzoate, p-P-benzoate, a-
naphthoate, nitrate, alkyl N,N,N’,N'-tetramethylphosphorodiamidate, N-
phenylcarbamate, borate, dimethylphosphinothioyl, and 2,4-

dinitrophenylsulfenate
20
Sulfonates
Examples of sulfonates include sulfate, methanesuifonate(mesylate),
benzylsulfonate, and tosylate.
25 PROTECTION FOR 1,2- AND 1,3-DIOLS

Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include methylene, ethylidene, 1-t-
butylethylidene, 1-phenylethylidene, (4-methoxyphenyl)ethylidene, 2,2,2-
30 trichloroethylidene, acetonide (isopropylidene), cyclopentylidene,
cyclohexylidene, cycloheptylidene, benzylidene, p-methoxybenzylidene, 2,4-
dimethoxybenzylidene, 3,4-dimethoxybenzylidene, and 2-nitrobenzylidene.
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20 tetrahydrothi opyranyl, 1-nethoxycyclohexyl, 4-methoxyt et rahydrtp§ ety
4- et hoxyt et r ahydr ot hi opyranyl, 4-net hoxytetrahydrothi opyranyl S, S-dioxido,

1- [ (2- chlypgy g3gkoet Nyl ) phenyl ] - 4- met hoxypi peridin-4-yl, 1, deghRuDkugs V! -
tetrahydrofuranyl, tetrahydrothiofuranyl and

2,3,3a,4,5, 6, 7,§ﬁ_géghydro- 7,8,8- trinmethyl-4,7-nmet hanobenzofuran-2-yl. 25
Substituted Ethyl ers Exanpl es of substituted ethyl ethers include

1- et hoxyet hyl, 1-(2- chloroethoxy)ethyl, 1-methyl-I-methoxyethyl,

1-net hyl -1 - benzyl oxyet hyl , 1- nethyl -1 -benzyl oxy-2-fl uoroet hyl,

2,2, 2-trichl or oet hyLyHE Qe ESS si | yl ethyl, 2 30 (phenyl sel enyl)et hyl ,

t-butyl, allyl, p'CEkQﬁ\E&F%&%ﬁ#Iic%‘dﬁ%&?ﬁﬁgﬁ@égnetﬁo 'méih%éﬁéOPhenYL and

benzyl . Substituted Ben thers 6 03/7050099
PCTJUS02/ 38480 etmxymetiylenecdimetheymethyenss tlimethodyelevidene.ck-her s i ncl ude

p- met hoxybenzyl - di. et benpzyl -nitro I =N tro t,

p- hal obenzyl , ft@%ﬁé@ﬁ@dﬁ%bﬂ%’??}/\"é%’é’%@)’ﬁﬂ%’ﬁeﬁ’&?&%!bﬁﬁ'gﬁ'y[qebéhiw WZ and
4-picolyl, 3 wmimédh?,%nmcgeihylidd&eqs@rideuve. di(Rhre-asthemylamino)Penzylidene

p' -dinitrobenzhydryl, 5-dibenzosuberyl, triphenylnethyl, a 5

napht hyl di phenylef¥ate ?anZrPé@Wapﬁnb'%WQﬁ-phenw met hyl , di (p-

nmet hoxyphenyl ) phenyl net hyl , tri p-net hoxyphenyl ) net hyl, 4-(4'-

br onophenacyl oxy) phenyl di phenyl net hyl , 4,4', 4" -tris(4,5-

di chl or opht hal i m doPHgMearivetnesyl , 4, 4',4"-tris(levulinoyl oxyphenyl) net hyl,

4,4" ,4"-tris(benzo ) e \VARRRCE: ) < ke ' 1,4" 10
di nmet hoxyplhegyl )%?E%%%B%?’W%lag‘?gmr#gy ﬁ%@&%ﬁé%ﬁ%&ﬁlﬁ%&ﬁﬁ%\%? h?/l(143'

9-ant hryl, 109- ((9;132+tettaiscpmopgyidisiloxa®yid@ngdeniyatived- oxo) ant hryl ,

1, 3-benzodi thiolan-2-yl, and benzisothiazolyl S, S-dioxido. Silyl Ethers

AMINO PROTECTING GROUPS

Protection for the amino group includes carbamates, amides, and
15  special =NH protective groups.

Examples of carbamates include methyl and ethyl carbamates,
substituted ethyl carbamates, assisted cleavage carbamates, photolytic
cleavage carbamates, urea-type derivatives, and miscellaneous carbamates.

20

Carbamates

Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
fluorenylmethyi, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyi, 2,7-
di--butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)jmethyl, and 4-

25 methoxyphenacyi.

Substituted Ethyl
Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-
timethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl, 1,1-dimethyl-2-
30 haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and
4'-pyridyt)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl,

vinyl, allyl, 1-isopropylallyl, cinnamyt, 4-nitrocinnamyl, 8-quinolyl, N-
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15 Exanples of silyl ethers include trinmethylsilyl, triethylsilyl9June2006
triisopropylsilyl, dinmethylisopropylsilyl, diethylisopropylsilyl

di met hyi t he |SI| t- butyldinethylsilyl, t-butyldi phenyl si

tribenzyl sM PE)/V“*‘E -p-xylylsilyl, triphenylsilyl, di pheny|Pr’FE{l?%9F/§if4ﬁ9/| and
t-butylnethoxyphenylsilyl. 20 Esters In addition to ethers, a hydroxyl group
may be protect ORBIS2h ester. Exanples of esters include for mat e,

benzoyl formate, acetate, chloroacetate, dichioroacetate, trichloroacetate,
trifluoroacetate, nethoxyacetate, triphenylnmethoxyacetate, phenoxyacetate,

p-chl or ophenoxmmx&blpenqﬂnﬂ ﬂﬁyl@hﬁd})ﬂe&ﬁ_}&t@hﬁth&yb@mw | petiitroh erzgl o+

4- oxopent anoat e(| evul i n I enedi t hi o noat I val oat e,
.adanant oat e, chfP’Qqa?'ézy gfmr?h%nzyﬁ ﬁ’%ﬁf’@beﬁﬁﬁz%ﬁ'le@‘ﬁ%"fﬂwgwgﬂe%zoate

2,4,6- trinet hyé,mq?mﬁ)q@nggiﬁhgﬁ?ﬁ.)eugp Car bonat es Exanpl es of carbonates
i ncl ude net hyl | uor’enyl met hy ethyl, 2,2,2- trichloroethyl,

+2-(trinmethylsilyl)ethyl, 2- (phenylsulfonyl)et hyI 2 22 9 June 2006 WO

03/ 050099 PGIT/ US02/ 4 (tri phenyl phosphonl o) et hyl, isobutyl,
vinyl, all qul' p- ni t%ogﬁ %ﬂ_\éaé% - met hoxybenzyl, 3. 4- di net hoxybenzyl ,

o-nit robenzyl p- ni Exatmples\af as$sbér¢b5wag€t includa2umethyithioethy; Roxy- | - napht hyl ,

and reChy O < oAby 2 (5l ShES AR AR Yl Bl £ o

4- ni tr o- 4- met hyrhetbpitriopeng, 2;4—4|dieb1ynhﬁop1mdyw2)wmspbamieethgr 2-

(et hy T ni onet NI R PEIEIORaROR. LI e e R TR PPNz 0at e. 10

M scel | aneols ERfylekgbenzyl, p-(dnhydroxyboryl)benzyl 5-benzisoxazolyimethyl, and 2-
(trifluoromethyi)-6-chromonyimethyl.

Photolytic Cleavage
Examples of photolytic cleavage include m-nitrophenyl, 3,5-
15 dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyi(o-
nitrophenyl)methyi.

Urea-Type Derivatives
Examples of urea-type derivatives include phenothiazinyi-(10)-carbonyl
20 derivative, N'-p-toluenesulfonylaminocarbonyl, and N'-
phenylaminothiocarbonyl. ' |

Miscellaneous Carbamates
Examples of miscellaneous carbamates include t-amyl, S-benzyl
25 thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxybenzyi, diisopropyimethyl, 2,2-
dimethoxycarbonylvinyl, o-(N,N-dimethylcarboxamido)benzyl, 1,1-dimethyl-3-
(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2-
furanylmethyl, 2-iodoethyl, isobornyi, isobutyl, isonicotinyl, p-(p’-
30 methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methyl-1-
cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-
phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,

25



Exanpl es of miscellaneous esters include 2,6-dichloro-4- 9 June 2006
net hyl phenoxyacetate, 2,6-dichloro-4-(1,1, 3, 3-

t et r amet hyWiisisgophenoxyacet ate, 2, 4-bi s(1, 1-di met hyl propyly), d%l?@éb%f( et at e,
15 chl or odi phenyl acet at e, |sobutyrate nonosucci noate, (E)-2-nethy

but enoat e(ti gl &gfészg (et hoxycar bonyl ) benzoat e, p-P-benzoate, a-
napht hoate, nit I kyl N, N, N ,N -tetranet hyl phosphor odi am date, N
phenyl carbamat e, borate, dinethyl phosphi not hi oyl , and 2, 4-

di ni t rophenyl sul fenate 20 Sul f onat es npl es of sul fonates include

sul fate, met harkhenyk BrRhenylAze eQF)é!)Z“GHéﬁ-byIMWh&re and tosylate. 25
PROTECTI ON FCR Qrg! Ket al s Exanpl es of
cyclic acetal s n% R@?ﬁr%ﬂ%ﬂ%@l met gf%@gﬁéﬁyﬁy I'dene, 1-t-

butyl et hyl i dene, 1-phenyl ethylidene, (4-nethoxyphenyl)ethylidene, 2,2,2 30
trichloroethylidene S, yl idene), cycl opentylidene,

cycl ohexyl i dene, g?‘%ﬁ'@ eg&lfgg"éé]és 'Rggﬁéz)yl | dene, p-nethoxybenzylidene, 2, 4-
dinethoxybeniylidene 3, 4-di net hoxybenzyl i dene, and 2-nitrobenzylidene. 23 9

June 2006 WO 03/ 052&9& PCTI US02138480 ORT-1524 Cyclic Otho Esters
Exanpl es of cyclic % esters include methoxynethyl ene, et hoxynet hyl ene,

di met hoxymet hyl ene, NlforayihRxacetylN-thi6fRcet); Nahawwatcbuyi iNltrifiioroacetyl, N-
1, 2- dlnethoxyethylldene a- net hoxybenzy I'i dene,

di met hyl ani no) REPY! PERiM'eNd%PhVMP’QEWH»"d'RI'CRi"ERVI'TéY %yﬂyé!ﬁi"ﬁﬁ%ﬁ'ﬂﬂer Mene
derivative, ancheRySyIROHYIRENbEaEGN-bSizbyll NDRPheRiberoyl.

10
Assisted Cleavage
N-o-nitrophenylacetyl, N-o-nitrophenoxyacetyl, N-acetoacetyl, (N'-
dithiobenzyloxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-
15  phenylazophenoxy)propionyl, N-4-chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-
nitrocinnamoyl, N-acetylmethionine derivative, N-o-nitrobenzoyl, N-o-
(benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-oxazolin-2-one.

Cyclic Imide Derivatives
20 N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4 4-tetramethyldisilylazacyclopentane adduct, 5-
substituted 1,3-dimethyi-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-
dibenzyl-1,3,5-triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-

pyridonyl.
25
SPECIAL - NH PROTECTIVE GROUPS
Examples of special NH protective groups include:
30 N-Alkyl and N-Aryl Amines

N-methyl, N-allyl, N-{2-(trimethylsilyl)ethoxy]jmethyl, N-3-acetoxypropyl,
N-(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-
benzyl, N-4-methoxybenzyl, N-di(4-methoxyphenyl)methyl, N-5-dibenzosuberyl,
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Exanpl es of silyl derivatives include di- t-butylsilylene group, oafe 3p08- 10
(1,1,3,3-tetrai sopropyl di siloxanylidene) derivative. AM NO PROTECTI NG GROUPS
Protection for the am no group includes carbamates, am des, and 15 speci al
-NH pr ot eavoy®ospowwups. Exanpl es of carbanmates i ncl ude met hpétaReh/sldny |
carbamates, substituted ethyl carbanmates, assisted cl eavage carbanates,
photolytic cl e(géigggéar bamat es, urea-type derivatives, and m scel | aneous
car bamat es. tes Exanples of nethyl and ethyl carbarnates include
met hyl and et hyl, 9 fluorenyl methyl, 9-(2-sulfo)fluorenyl nethyl,

9-(2,7-di brorm)fl uor enyl rrethyl 2, 7-

di -t - but yl - [ 9- (NWipheadmethyl, No( 41memxtm&mft)dlah9mﬂmemvlokJaQrph?n))"]lUﬁiewIN- and 4

25 net hoxyphen [

carbamates i nc?%z_gicﬁ'%gggwtuﬁ%ﬁ or o %?F%WC? EY@% Pﬁ& N; Peﬁﬁoyﬁ bl

2- phenyl et hyl , N-dxideadamant yl ) - 1- et hyl et hyl , 1, 1- d| met hyI 2- 30 hal oet hyl ,
1,1-dinethyl-2,2-dibronnethy|, 1,1-dinethyl-2,2,2-trichloroethyl, 1

met hyl - | - (4- bi phenyl yl )ethyl, 1-(3,5-di-t-butyl phenyl)-1-nethylethyl, 2-(2'-
and 4'-pyr |5jyl|}rﬁﬁéqménvagv€(sl\l N- di cycl ohexyl car boxam do) et hyl, t-butyl,

1-adamantyl, vinyl 1-isopropylallyl, cinnanyl, 4- n|tr00|nnanyl
8- quinol yl . N 24 Nahéﬂ)ﬁwbymmgmgoegﬁ-heem@sm'zz/f*eeztwhembepsﬂmene

hydr oxypi peri di g | ema%ﬁé i_trobenzyl, p-
br omobenzyl, p- rg'}? Jg&ré{z 1etng \r (Zb(?%r}ﬁi)('grrnggﬂm Qﬁ%k{ gﬁl 'PI nyl benzyl, 9-
ant hryl met hyI Mmedwphmrqrhetbwényé) 5 Assisted CI eavage Exarrpl es of assi sted
cl eavage i nclude 2-nethylthioethyl, 2-

10 PROTECTION FOR THE CARBONYL GROUP

Acyclic Acetals and Ketals
Examples of acyclic acetals and ketals include dimethyl, bis(2,2,2-
trichloroethyl), dibenzyl, bis(2-nitrobenzyl) and diacetyl. .
15
Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include 1,3-dioxanes, 5-
methylene-1,3-dioxane, 5,5-dibromo-1,3-dioxane, 5-(2-pyridyl)-1,3-dioxane,
1,3-dioxolanes, 4-bromomethyi-1,3-dioxolane, 4-(3-butenyl)-1,3-dioxolane, 4-
20 phenyl-1,3-dioxolane, 4-(2-nitrophenyl)-1,3-dioxolane, 4,5-dimethoxymethyl-
1,3-dioxolane, O,O’-phenylenedioxy and 1,5-dihydro-3H-2,4-benzodioxepin.

Acyclic Dithio Acetals and Ketals
Examples of acyclic dithio acetals and ketals include S,S'-dimethyl, S,S'-
25  diethyl, S,S'-dipropyl, S.S'-dibutyl, S,S'-dipentyl, S,S"-diphenyl, S,S’-dibenzyl
and S,S'-diacetyl.

Cyclic Dithio Acetals and Ketals
Examplies of cyclic dithio acetals and ketals inciude 1,3-dithiane, 1,3-
30 dithiolane and 1,5-dihydro-3H-2,4-benzodithiepin.

Acyclic Monothio Acetals and Ketals
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met hyl sul fonyl et hyl , 2-(p-tol uenesul fonyl)ethyl, [2-(1,3-dithi ard{¥§a&%ny,
4- et hyl t hi ophenyl, 2, 4-di net hyithi ophenyl, 2-phosphoni oet hyl, 2-

t ri phenyl plyoBlsigboi sopropyl, 1, 1-di nethyl-2-cyanoet hyl, myqy 38 =d-0

acyl oxybenzyl gp(dihydroxyboryl)benzyl, 5- benzi soxazol yl met 9#@9393& -
(trifl wuo ronethyl )-6-ch rononyl methyl. Photol ytic C eavage Exanpl es of
phot ol ytic clea9é6é52ﬁclude m ni trophenyl, 3,5 15 di net hoxybenzyl ,

o- ni trobenzyl, 3, 4-di net hoxy-6-nitrobenzyl, and phenyl (o-

ni trophenyl ) methyl. Urea-Type Derivatives Exanples of urea-type derivatives
i ncl ude phenot hi azi rBxam(plé®) of @@ytiicmdnotiio adetals/arid kedals include O-trimethyisilyl-

M stel | ancous. CHAR I meTE SLer 57 phetand SEabtEr i iR e
f-amyl, S-benzyl 25 thiocarbamate, p-cyanobenzyl, cyclobutyl, cycl ohexyl,

cycl opentyl, cycl opropyl net hyl - decyl oxybenzyl, diisopropyl nethyl, 2,2-
di met hoxycar bonyl vi cﬁgwppﬂhﬂﬁ?ﬁ@?@péﬁ%ﬁxam do) benzyl, 1, 1-di nethyl - 3-

(N, N-di met hys car box gyafldy stRybiic rorotHioBRE(aYd BfdRetBNlinciGdd 2.3pyri dyl) met hyl,
2- furanyl methyl, 2-iodoethyl, isobonyi, isobutyl, isonicotinyl, p-(p' 30

met hoxyphenyl az@}ati@lgnes. 1 -net hyl cycl obutyl, 1 -methyl cycl ohexyl,

1-methyl -1 - cycl opy E'T%Iﬁ 3, 5-di net hoxyphenyl ) et hyl ,

1-net hyl -1 -(p- pheny g?op eﬁﬁ%‘"’e%ﬁﬁm%?%ﬁyl -| - phenyl et hyl ,

1-nmethyl -1-(4-pyridyl)ethyl, 25 9 June 2006 WD 03/050099 ORT- 1524 phenyl,

p- (phenyl azo) benzyl , AP phenyl, 4- (trinmethyl anmoni um benzyl ,
bkl @it

and 2,4, 6-trinethyl be am des i ncl ude:
10 Examples of O-substituted cyanohydrins include O-acetyl, O-

trimethylsilyl, O-1-ethoxyethyl and O-tetrahydropyranyl.

Substituted Hydrazones
Examples of substituted hydrazones include N,N-dimethyl and 2,4-
15  dinitrophenyl.

Oxime Derivatives
Examples of oxime derivatives include O-methyl, O-benzyl and O-
phenylthiomethyl.
20
Imines
Substituted Methylene Derivatives, Cyclic Derivatives
Examples of substituted methylene and cyclic derivatives include
oxazolidines, 1-methyl-2-(1'-hydroxyalkyl)imidazoles, N,N'-
25 dimethylimidazolidines, 2,3-dihydro-1,3-benzothiazoles, diethylamine adducts,
and methylaluminum bis(2,6-di-t-butyl-4-methylphenoxide )(MAD)complex.

MONOPROTECTION OF DICARBONYL COMPOUNDS
30 Selective Protection Of a-and B-Diketones

Examples of selective protection of a-and p-diketones include

enamines, enol acetates, enol ethers, methyl, ethyl, i-butyl, piperidinyl,
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5 PCTI US02/ 38480 Anmides N-fornmyl, N-acetyl, N-chloroacetyl, 9 June 2006
N-trichloroacetyl, Ntrifluoroacetyl, N phenylacetyl, N 3-phenyipropionyl,
N 3- pyri dyl car boxam de, N benzoyl phenyl al anyl derivati ve,

N-pi col i ng

i
N- benzoy! ,vywspﬁqsﬂ??é’nyl benzoyl . 10 Assisted O eavage N o-ni t¥OHHe

N- o- ni trophenoxyacetyl, N-acetoacetyl, (N -

di t hi obenzyl oxRIA-taRdy| am no) acetyl, N 3-(p-hydroxyphenyl) propionyl,
ni t rophenyl ) propi onyl, N-2-nethyl-2-(0o-nitrophenoxy)propionyl,

N 2- et hyl - 2- (o 15 phenyl azophenoxy) propi onyl, N 4-chl orobutyryl,

N- 3- met hyl - 3- ninidrgtiihyll #methyia;3-giokolasy syonNinyl, bemsyBtScbitt, Aheni ne
derivative, N-o-nitrobenzoyl, N-o- (benzoyl oxynethyl)benzoyl, and

4, 5- di pheny! - 33#R@IGYSIVh- 2- one. Cyclic Imide Derivatives 20 N phthalinide,
N-di t hi asucci noyl, N2, 3-di phenyl mal eoyl, N-2,5- dinethyl pyrrolyl,
N1,1,4,4-tetranet hyl di silylazacycl opent ane adduct, 5- substituted
1, 3-di net hyl - 1, 3, 5-€ydligKetgls | Monothin and Blitbio Ketalsbst i t ut ed 1, 3-

dibenzyl-l,g,
pyridonyl. 25

5-tri

S IEEaMEl aa ¢

‘éﬁ?etyl ,

N 3- (o-

prot ective grobjsmethyténedinxy8erivatitesk ahd tetrdmeiiyihismathylepedigxydetinatives\- al | yl |
N-[2-(trinmethylsilyl)ethoxy]methyl, N 3-acetoxypropyl, N (1
-i sopropyl -4-nitro-2-o0xo-3-pyrrolin-3-yl), quaternary amoni um sal ts,

benzyl, N 4- et hoxyPROTECTION ORI TREICRRBORY0YGROBPhYI |

26 9 June 2006 WO 03/050099 PCTI US02/ 38480

10

15

20

25

30

Esters

Substituted Methy! Esters

Examples of substituted methyl esters include 9-fluorenylmethyi,
methoxymethyl, methyithiomethyl, tetrahydropyranyl, tetrahydrofuranyi,
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, benzyloxymethyl,
phenacyl, p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyi,
carboxamidomethyl, and N-phthalimidomethyl.

2-Substituted Ethyl Esters

Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,

2-haloethyl, o-chloroalkyl, 2-(trime{hylsi|yl)ethyl. 2-methyithioethyl, 1,3-
dithianyl-2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,

N-

N- 5- di benzosuberyl ,

2—(2’-pyridyl)eihyl. 2-(diphenylphosphino)ethyl, 1-methyi-1-phenylethyl, (- '

butyl, cyclopentyl, cyclohexyl, allyt, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yi,
cinnamyl, a-methylcinnamyl, phenyi, p-(methylmercapto)phenyl and benzyl.

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenyimethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-
dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethy!)-6-
chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl, 4-(methylisulfinyl)benzyl, 4-
sulfobenzyl. piperonyl, 4-picolyl and p-P-benzyl.
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ORT- 1524 N-triphenyl nethyl, N-(4-nethoxyphenyl)diphenyl methyl, 9June2009

N- 9- phenyl fl uorenyl, N 2, 7-dichl oro-9-fl uorenyl net hyl ene,

N- f er r ocenwlorosiokmwbes and N-2-picol ylam ne N -oxide. 5 | m neddardoydsssyes
N1, 1-di met hyl t hi onet hyl ene, N-benzylidene, N p-nethoxybenzylidene,

N- di phenyl net hyl 1 [ (2-pyridyl)nmesityl]nmethylene, and NN(N , N -
dinethylaninoneFﬁ@Fé%gg. 10 PROTECTI ON FOR THE CARBONYL GROUP Acyclic
Acetal s and Ketal s Exanpl es of acyclic acetals and ketal s include dinethyl,
bis(2,2,2- trichloroethyl), dibenzyl, bis(2-nitrobenzyl) and diacetyl. 15
Cyclic Acetals and Ketal s Exanples of cyclic acetals and ketal s include

1, 3-di oxanes, 5- net&w eeRrsl, 3-di oxane, 5, 5-di brono-1, 3-di oxane,
5-(2-pyridyl}1, 3-di oxane, 1, 3-di oxol anes, 4-brononethyl -1, 3-di oxol ane,

4- (3-but enyl } 1, 3- di oRkxamaples ousilybesiersrigsiude Bmettaisilyia triethylsilyl, t-

4- (2-ni trophenyl CPYn (Wabdo]IF: h& tw, o aadHigxol ane,

O O - phenyl enedi%??f/d"gﬁﬁwf@t’g?ﬁplﬁ'é‘?w‘ﬁn- be %P%&ggﬂr@dﬁégcl ic Dithio
Acet al s and Ket dutylniethylpilybs of acyclic dithio acetals and ketals include
S,S -dinethyl, S, S - 25 diethyl, S, S -dipropyl, S S -dibutyl, S S -dipentyl,
S, S -diphenyl, S, S -dibenzyl and S, S -diacetyl. Cyclic Dithio Acetals and
Ket al s Exanpl es of chetiviateddidtériso acetal s and ketal s include 1, 3-dithiane,
1,3- 30 dithiolane apd 1,5-dj hydro-3H 2, 4- benzodj t hi epin. Acyclic Mnothio
Acetal s and Ketals 2 x@“@ﬁ’ﬁgg etefgstesy 6’5@’993’“‘"5'

10 Miscellaneous Derivatives
Examples of miscellaneous derivatives include oxazoles, 2-alkyl-1,3-
oxazolines, 4-alkyl-5-oxo-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho
esters, phenyl group and pentaaminocobalt(ill) complex.

15 Stannyl Esters
Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.

AMIDES AND HYDRAZIDES

20 Amides
Examples of amides include N,N-dimethyl, pyrrolidinyl, piperidinyl, 5,6-
dihydrophenanthridinyl, o-nitroanilides, N-7-nitroindolyl, N-8-Nitro-1,2,3,4-
tetrahydroquinolyl, and p-P-benzenesulfonamides.

25 Hydrazides
Examples of hydrazides include N-phenyl and N,N'-diisopropyl.

The compounds of the invention can be prepared according to the
methods described in the next section.
30
C. Synthesis

30



ORT-1 524 PCT! US02/ 38480 Exanpl es of acyclic nonothio acetal s and kaeabes
I nclude O-trinmethylsilyl- S-alkyl, O-nethyl-S-alkyl or -S- phenyl and

0- et hyl - §; 2- | thio)ethyl. Cyclic Monothio Acetals and Ketals 5
ﬁggyﬁg’gymnot hio acetals and ketals include 1, 3PCHUSIM8I%Nnes.

Exanpl es
M SCELLANEQUS

O substituted QRFIAIAH

0- 1- et hoxyet hy
substituted hy
Derivatives Ex
phenyl t hi onet h
Derivatives Ex
oxazol i di nes,

di met hyl i m daz
adducts, and

bi s(2, 6-di - t5 bufchbmés BRE BYARNIES Brovitiel (&/2Ehie T He comPduNeE BIAHE Grivdrtio
DI CARBONYL COVPOUNDS 30 Sel ective Protection O a-and [3i-Di ketones

DERI VATI VES O Substituted Cyanohydrins 10 Exanpl es of
rins include O acetyl, O- trinmethylsilyl,

| and O tetrahydropyranyl. Substituted Hydrazones Exanpl es of

drazones include N, N-di methyl and 2,4- 15 dinitrophenyl.

Oxi.ne

anpl e¥hetompounelscé ithes mventioh dandieuprepéredwcbyriding@ebenzyl and O-

Rl Bt ot e B RS R

es i ncl ude

Imembdy; las 3hown imSehepnesa! Kid beldw dad il BfampledVt 276. A
olidines, 2, 3-di r\vdro- 1, 3-benzot hi azol es, di et h?/l am ne
REr$AM of originary sKill will be aware of variations and adaptations of the

of selective protection of a-and p-di ketones include enam nes, enol

acetates, enol et hegpe dibiH the SHWi redaghidk Mat sPhhESE &F Bhel conigbudad ge 2006

10

15

20

25

the present invention may be effected by purchasing intermediate or protected
intermediate compounds described in any of the Schemes disclosed herein.
Throughout the schemes when the reacting functionality is located at R®, one
skilled in the art will recognize that the choice of R? is illustrative only and that
the reacting functionality could also be located at R* and R also.

One skilled in the art will further recognize that during any of the
processes for preparation of the compounds of the present invention, it may be
necessary and/or desirable to protect sensitive or reactive groups on any of the
molecules concemed. This may be achieved by means of conventional
protecting groups, such as those described in "Protective Groups in Organic
Chemistry”, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene &
P.G.M. Wuts, "Protective Groups in Organic Synthesis”, John Wiley & Sons,
1991. The protecting groups may be removed at a convenient subsequent
stage using methods known from the art.

Throughout the schemes when the reacting functionality is located at R®,
one skilled in the art will recognize that the choice of R® is illustrative only and

that the reacting functionality could also be located at R® and/or R®.

Compounds of formula (V) may be prepared according to the processes
outlined in Scheme 1.

3N

" Exanpl es



WO 03/ 050099 PCT/ US02/ 38480 ORT-1 524 morpholinyl, 4-methyl -1, 3-WWReP%ny! ,
pyrrolidinyl, benzyl, S-butyl, and trineihylsilyl. Cyclic Ketals, Monothio
and Dit hi oyl§eb@doses Exanmpl es of cyclic ketals, nonothio anq,cqy[fsh'ﬁlgsg@t al's

i nclude bisnet hyl enedi oxy derivatives and tetranethyl bi smet hyl enedi oxy
derivati ves. PQS%FQ%%%N FOR THE CARBOXYL GROUP 10 Esters Substituted Mt hyl
Est ers Exanpl es” ot stituted nethyl esters include 9-fluorenyl methyl,

met hoxynet hyl , net hyl t hi omet hyl, tetrahydropyranyl, tetrahydrofuranyl, 15
met hoxyet hoxynet hyl, 2-(trimethylsilyl)ethoxynethyl, benzyl oxymnethyl,
phenacyl , p-br *B¥Mhdcyl , a-net hyl phenacyl, p- net hoxyphenacyl ,

car boxam donet hyl , and N phthalim donmet hyl. 2-Substituted Ethyl Esters 20
Exanpl es of 2-substituted ethyl qstﬁﬁs i nclude 2,2, 2-trichl oroethyl,

2-hal oethyl, mchloroal kyl, 2-(®iMNthylsilyl)ethyl, 2-nmethylthioethyl, 1,3-
di t hi anyl - 2-nmet hyl | 2-(p-nitrophegyt¢sul fenyl)ethyl,

2- (p-tol uenesul fonyl)ethyl, 2-(2'-pyridyl)ethyl, 2-(di phenyl phosphi no)ethyl,
1-met hyl -1 -phenyl ethyl, t- butyl, @yclopentyl, cyclohexyl, allyl,
3-buten-1-yl, 4-(trinmethylsilyl}2-buten-I-yl, 25 cinnanyl,

a- et hyl ci nnanyl, phenyl, p-(nethylnercaptd?phenyl and benzyl. Substituted
Benzyl Esters Examppl es of substit utxed b5ﬁ?Vﬂ este;sﬁ?nclude tri phenyl net hyl ,
di phenyl net hyl , bisgo-nLLLaphenyI) t hyLQ.ant RyThet hyl , 2-(9, 10 30

di oxo) ant hryl n O- diteefizos 4. 1stenB enyl net Ryl ,
2-(trifluoronethyl)-6- chronylnethyl, 2,4,6-trimethyhbenzyl, p-bronobenzyl,
o-ni trobenzyd, p-»xpitrobenzyl, p- hoxyb yl, 2,6ndi met hoxybenzyl ,
4-(nethy|su|%iny|?@enzyl, 4- squ@Eanyl,%gﬁperon¢g) 4-pi col yl and

p- P- benzyl . 29

A compound of formula (V) is prepared as outlined in Scheme 1 from a
compound of formula (ll). A compound of formula (il) is reacted with a reagent
capable of converting a hydroxyl function into a leaving group X' under

10 hydroxyl activation conditions. In a preferred embodiment, leaving group x'is
a sulfonate ester, obtained by reacting a compound of formula (lll) with an alkyl
or aryisulfonyl chloride in a solvent such as benzene, DCM, DCE, THF,
hexane, or pentane in the presence of a base such as pyridine or TEA at
temperature from -78 °C to 50 °C. In a particularly preferred embodiment, a

15 compound of formula (ll) is reacted with p-toluenesulfonyl chioride or
methanesulfonyi chloride in DCM in the presence of TEA at a temperature
between 0 °C and room temperature. A compound of formula (V) is obtained
from a compound of formula (lll) by reacting a compound of formula (IV) with a
compound of formula (lll) under nucleophilic displacement conditions, either

20 neat orin a solvent such as methanol, ethanol, propanol, n-butanol, DMF, or
DME in the presence or absence of a base such as sodium carbonate,
potassium carbonate, cesium carbonate, triethylamine, or tetramethylguanidine
at a temperature from 0 °C to 100 °C. One skilled in the art will recognize that
the use of water as a cosolvent may increase the rate and reduce by-product

25 formation in these reactions. In a preferred embodiment the solvent is water,
ethanol, or a mixture of water and ethanol or propanol, the base is sodium or
potassium carbonate or absent, and the temperature is room temperature to

80 °C. In a particularly preferred embodiment, the solvent is ethanol, no
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9 June 2006 WO 03/050099 PCTI US02/ 38480 ORT-1524 Silyl Esters BEdanp?®§ of
silyl esters include trinethylsilyl, triethylsilyl, t- butyldi nmethylsilyl,

i -propyl dinmethylsilyl, phenyldirnethylsilyl and di-t- 5 butyl methylsilyl.
Act i vat ed ‘Egt“ygsé’oﬁ?xarrpl es of activated esters include thi oPET/US¢/38480

M scel | aneous Derivatives Exanpl es of m scell aneous derivatives include
oxazol es, 2-al kgRT-1534 oxazolines, 4-al kyl -5-o0xo0-t, 3-oxazol i di nes,

5-al kyl - 4- oxo- 1, 3-di oxol anes, ortho esters, phenyl group and

pent aam nocobal t (111) conplex. 15 Stannyl Esters Exanples of stannyl esters
include triethy I I+ 0 | ; S 20
Am des Exanpl eSéxéé%qbg%@ﬁs%{»éﬁ%nﬁ%%%&r% '%Qﬁgﬁf?ﬁ%w%%n i nyl,

5, 6- di hydr ophesvampiobnd @f foymulaoW niaycist be shtsinedNfronma compodad i formula
N-8-Nitro-1, 2,3 4- tetrahydroqui nolyl, an?q\E- P- henzenesul f pnam des. 25

Hydr azi des Exan) Bsregetion o3 someundrf formuiaTyin e PHESEN&E RF 2 di i sopropyl . The

conpounds of t haalkyes¥pheRiufARaIEE snéﬁw(c?&.@ﬁ&ﬂgghhﬂ@mwbﬁds horiiErh i6tide
described in the next section. 30 C. Synfhesis 9 June 2006 WD 03/ 050099
PCT/ US02/ 38480 and a base such as DIPEA in a solvent such as propionitrile at 90 °C.

Compounds of formula (1) may be prepared according to the processes

outlined in Scheme 2.

Scheme 2.
R2
R'—N
= )n
10 | | step A '
V)
RZ
R'—N
5 2 S —
R X R =)
R* R’ R* R®
) ()]
HO R?
step . R1—NH step 'Rz
B | = n step D |R'-NH
E
15 (i) (V) (iv)
HO x!
5 p— 5 P
step C
R* R’ R* R®

(Vi) (vin)

A compound of formula (1) is prepared from a compound of formula (VI) as
20 shown in Scheme 2. A compound of formula (VI), in which the group X2
denotes a leaving group such as trifluoromethanesulfonate, iodide, bromide, or
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ORT1524 The compounds of the invention can be prepared accordi ng®¢¥e 2006
traditional synthetic organic nethods and matri x or conbinatorial chemstry
met hods, awoh@¥dled N Schenes 1 - 5 bel ow and in Exanpl es 1P-CT7@502,§8489erson
of ordinary skill will be aware of variations and adaptations of the

schenmes and exa% qorow ded to achi eve the conpounds of the |nvent|on One
skilled in the recogni ze that synthesis of the conpounds of the
present invention nay be. effected by purchasing internediate or protected

i nt er medi at e conmpounds described in any of the Schenes disclosed herein. 10
Thr oughout the sblbadeds Waetedtwm'lampbm@dfdamdlmﬂﬁlmdyr Sondgashired at R3, one
skilled in the art wll. rgg¢]|_l(ziethat t echo ce qf iIIutra%llve only

and that the r&g'&q'?% '? ﬂf)? Raliaiy ?Ogéa"lygg Fgﬁgtsg%h ang
al so. One skill @ﬁcblfbohhﬁd(@lﬁha)ﬁdz Pdmtséwrpds(as@gmﬁela PaP'BLY), Ny any of the

15 processes for preparation o he conpounds of the present invention, it

may be necessaWz(dh@j)thH@dsﬁfi(ELﬂUe)ztBd@/’@ﬁ)zel?ﬂ(@tﬁl%k@n\@d)?dﬂa@@ﬂla/@asgroups
on any of th r

convent i onal > pratE TERERITE BRS, ofRbirqiRibniife J00LA EoreBatRadRsRlm,

G oups in Orgamcarboﬁmenmrsﬁeswm carbonadtefin ¥/soerdinsueh aBITéiﬂrBME,ednexarﬂé)?S, and
T.W Geene & 2 "Protective G ou I n ani.¢c Synthesis", John
Wley & Sons, %ﬁlgc%rémﬁ%? Nd; aestanitgle A amgg@tw@%ﬁ étoé% veni ent

subsequent st agmeWRiled i Bk 2edsil Ifé&‘gﬂlzta rtﬁﬁf‘tﬁé‘@s@éftsubgﬁ'i@h&h@ﬁ: quBRtiteghenes
when t he reactlnﬂ functionality is lNocated at 25 one skilled in the art
a

wi Il recogni ze Phacornes salhsverastuky ¢'$BYMGI2%§F¢&>DP$@“%|'93'&$§UCP @&t the
reacting fungti epgl bf p h‘@gccorﬁﬁsgérycéhﬁgkuﬁéd Rthe 3R Al f%er%ﬁ@unds of

formula (V) may be pre ar'e e processes outline n Scheme
1. 31 9 June 200®t e GE/UIGTRRCIPOBEN BBY Sccelptate] heseaction and prevent

the formation of byproducts. In a preferred embodiment, the palladium source
is Pda(dba);eCHCI3/ Pd(P'Bu3)2, Pd(PPh;).Cl,, or palladium on carbon, the
base is triethylamine or potassium carbonate, the solvent is THF, or a mixture
15 of DME and water, and the temperature is between room temperature and
80 °C. In a particularly preferred embodiment, the palladium source is
Pd(PPh3).Cly, the base is triethylamine, the solvent is THF, a catalytic quantity
of Cul or CuBrMe,S is used, and the reaction temperature is room temperature
to reflux temperature. A compound of formula (l) is obtained from a compound
20 of formula (VIl) in analogy with Scheme 1, steps A and B, or by analogy with
Scheme 1 step C. A compound of formula (I) may also be obtained directly
from a compound of formula (VI) by reaction with a compound of formula (V)
under Sonogashira conditions.

25 Compounds of formula (Xll) may be prepared according to the
processes outlined in Scheme 3.

Scheme 3
RZ,
NH
P! R2! NP NH
o step A zn step B K21
(IX) - (X) (X1) (Xn)



Schene 1. Re R-NHstep CIl (IV) RZ Hh x1 R-NHR2 R-N n ste@Jdne2e06 ' n
step B5 (11) (111) (I1V) M A conpound of fornula (V) is prepared as outlined
in Schenme 1 froma conpound of formula (11). A conmpound of formula (I1) is
react ed wiwe 0y030e28gent capable of converting a hydroxyl fBOTRSE3848I 0 a

| eaving group X' wunder 10 hydroxyl activation conditions. In a preferred
enbodi nent, | eapRTU1g40up X' is a sulfonate ester, obtained by reacting a
conmpound of forrmula (I1l) with an alkyl or arylsulfonyl chloride in a

sol vent such as benzene, DCM DCE, THF, hexane, or pentane in the presence

of a base such as pygi.qdi [ ; .l Nn a
particularly prefer ré%%ﬁoﬁ%ﬁ%(x'bgg@%ﬁggﬁl% {’)‘{tmﬁgr'éu cae%rﬁ ?R?rg}ar eact ed
W t h p-tol uenesuvbmhpoyid offfbronilal@XrOne skitewipLthé artywill bé capable of seléiigian t he
presence of TEA a

t enper at ure etween 0 C angd room erature.. A
conpound  of forﬁ‘ﬂffaé’?e(’?f)m CE"QJS’PHPI%%’tf‘?&ﬁi“3°lé6‘ﬁﬁ€f8ﬁﬂ“'3fd)60 mPQUNd gf by
reacting a conpeimmhiaoix)fisFfeBeled viln'\d cltnbburf of FBFRAY ) @Hder Pédltkide (1 11) under
nucl eophi li ¢ di spl acenent conditions, either 20 neat or in a solvent such as

met hanol , et AanaMminayipp sandilionsin Me:piasenceriR regucingprgentsuch as NaBHQAs)or
absence of a bage ' | syt e esi um
carbonate, trie ay %%hr%gﬁdi? ngrogﬁ&pﬁ%@énrﬁeg%%géﬁﬁmaﬂrrpef%’t gpg from0O C
to 100 C. One skkilledid thenatt vl racagnide that the auiditioa of baacidisueh asacetic agider as a

e I e A e T

particularly preferred embodiment, a compound of formula {IX) is reacted with

10 acompound of formula (X) in the presence of NaBH(OAc); and acetic acid in
DCE at room temperature. A compound of formula (XHl) is obtained from a
compound of formula (XI) by removal of the protecting P! under conditions
familiar to one skilled in the art.

15 Compounds of formula (XVI) may be prepared according to the
processes outlined in Scheme 4.

Scheme 4
p2
- NH
S-S e L
——————— ~ ————
HO step A o) : step B 0

(X1 (XIv) (XV) (Xv1)

20
A compound of formula (XV1) is prepared as outlined in Scheme 4 from

a compound of formula (XIlf). One skilled in the art will be capable of selecting
a suitable protecting group P? for the compound of formula (XIii). A compound
of formula (X1) is reacted with a compound of formula (XIV); where X3 is a

25 leaving group such a halogen or an activated ester, in the presence of a base,
such as sodium hydride, potassium hydride, sodium hydroxide, potassium
hydroxide, DBU, triethylamine, or butyllithium in a solvent such as DMF, THF,
toluene, DMAC, or acetonitrile, at a temperature from room temperature to
140 °C. Altematively, a compound of formula (XIll) is reacted with a compound

30 of formula (XIV), where X2 is hydroxyl and R% is an aromatic group, under
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“ethanol, or a mixture of water and ethanol or propanol, the base9J4nes298Fum
or potassium carbonate aor absent, and the tenperature is roomtenperature

to 80 C icularly preferred enbodi nent, the solve t hanol , no
32 9 June %@3/’&@%3/ 050099 ORT-1 524 PCTI US02/ 38480 exogengéyhg‘gzé’g S used,
and the tenperature is 0 Cto roomtenperature. A conpound of forrmula (V)
may al so be obt ORESE4 om a conpound of forrmula (It) by reaction of a
conmpound of forrmula (IV) in the presence of a trial kyl phosphoni um hali de

such as (cyanonet hyl)tri nmet hyl phosphoniumiodide 5 and a base such as D PEA
in a solvent sudditsasopu opnditionsr iA eorapoudd of forGurten (XVi)lis abtained frainaa (1) may be

E){/;a piareRg a%(iorNd: 0 ogpéﬁ?fd%ntj%e&gf gbré)r]l#)\r%ofe tqwelpr}otg(c\’:p 1g”$2 3nde§%r3§&ﬁor?§ 10 |

familiar to one skilled in the art.

5 Compounds of formula (XXVI) may be prepared according to the

processes outlined in Scheme 5.

Scheme 5
: HO R%—NH HO
o] R®
=-{/) —
H ; step D RO—N n
R4 Ra ‘RB R4 R3
(XXVIII) (XXIV) (XXIX)
HO
step step
n
10
m
IR2
R'—N R?
RQ—NH . ; R'—N
xe— —
step A RO—N step B go_y; n
(XXIII) (XX1V) (XXV) (V) (XXVI)
1 'R2
R'—N o__
R‘—N R N:s
=+, o) /?
= {
step F H step G
R R3
15 V) (XXVHI) (XX1V)

A compound of formula (XXVI) is prepared from a compound of formula
(XXIHl) as outlined in Scheme 5. The group X2 in the compound of formula
(XXII) denotes a leaving group, as defined in Scheme 2. A compound of
20 formula (XXVINl) is obtained by reacting a compound of formula (XXIII) with a
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R-NH (IV) X1 step CR3 R4 1R3 (M1) (VII1) A compound of formd &ng2yoa s
prepared froma conpound of fornmula (VI) as 20 shown in Schene 2. A
conmpound of formula (VI), in which the group X2 denotes a | eavi ng roup such
as triflulYOR M Mesul fonate, iodide, bronide, or 33 9 JurREHYW3 8450)

03/ 050099 PCT/ Us02/38480 ORT-1 524 chloride, is reacted wth a conmpound of
formula (11) uRRIF1E8nogashira conditions in the presence of a

pal | adi um contai ning entity such as palladium on carbon, Pd(PPh3)2C 2,
Pd2(dba) 3, Pd2(dba)3CHC 3, Pd(P Bu3)2, Pd2(dba)3.CHC 3/ Pd(P Bu3)?2,

Pd( CAc) 2, Pd( Peémbasddof fomsul®difuddenSoodashita Eorfditidmsads butlieédin Suhense DI EA,
di -i so-propyl am ne, sodi um car bonate, potassium_  carbonate, or cesium

carbonate i n aZsH¥eR &ntA SREROUN of fprmuin LXXIX) is,obtrined Py-reactinga coBIPQER? . and
acetonitrile a Tt [ hbn the art

w |l recogni Zeb{ﬁgb@nt%ﬁgkggg@i@g@é@gﬁgtﬁgﬁﬁaﬁyﬁ;ﬁﬁﬂrg@&ﬁ a copper
salt such as CaminatioCeBnditir® asmitisiedsipiScheme i3gatedA.sGoh skied i thelag will

P(' Bu) 3 may be : SSkil | iy i L] realize that
t he use of avat reér?ﬁé@é%%c%saog\ggtﬁﬁéhé’yﬁgﬁ%%'ygegd[ @ﬁ%@%ﬁ%ﬁ%&ﬁéﬁd prevent the
formati on of bygntaidingtsecondarp amiref fancteamhatitysuthrasreg corhpeunubdf famhiula{Alour ce i s
Pd2(dba) 3. CHCI 3/ Pd( Pt Bu3 Pd( PPh3) 2Cl 2, . or I L.Uum on_carbon, the base
is triethylan W@ygF(lﬁSEé%ééW&éﬁﬁBﬁﬁPH?g%{é@ﬁﬁ\lmh ?W—fﬂ?o‘mﬂ m xture 15
of DMVE and wat RirmuRNXXMIEs bBfERRUay He8cting dESmFihd ol SoRMBATPEXIX) Uhderand 80 C.
In a particularly preferred enbodi nent, the pall adi um source 1s

Pd( PPh3) 2C1 2, ineconddiens desrbed pehamet. stepCser Sehame 4. steps AandR-al ytic
quantity 19 Alternatively, a compound of formula (XXV) is obtained by reacting a ‘
compound of formula (XXIII) under reductive amination conditions, as
described in Scheme 3, step A. A compound of formula (XXVI) is obtained by
reacting a compound of formula (XXV) with a compound of formula (V) under
Sonogashira conditions, as described in Scheme 2, step A. Alternatively, a
15 compound of formula (XXVII) is obtained by reacting a compound of formula
(XX11) with a compound of formula (V) under Sonogashira conditions, as
described in Scheme 2, step A. A compound of formula (XXVI1) is obtained by
reacting a compound of formula (XXVII) with a compound of formula (XXIV)
under reductive amination conditions, as described in Scheme 3, step A.
20
D. Formulation, Administration, and Therapy

The disclosed compounds, alone or in combination (with, for example, a
histamine H, receptor antagonist), are useful for treating or preventing

25 neurologic disorders including sleep/wake and arousal/vigilance disorders (e.g.
insomnia and jet lag), attention deficit hyperactivity disorders (ADHD), leaming
and memory disorders, cognitive dysfunction, migraine, neurogenic
inflammation, dementia, mild cognitive impairment (pre-dementia), Alzheimer's
disease, epilepsy, narcolepsy, eating disorders, obesity, motion sickness,

30 vertigo, schizophrenia, substance abuse, bipolar disorders, manic disorders
and depression, as well as other histamine Hj receptor mediated disorders
such as upper airway allergic response, asthma, itch, nasal congestion and
allergic rhinitis in a subject in need thereof.
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of Cul or CuBrMe2S is used, and the reaction tenperature is roonP?&ep8P&t ure
to reflux tenperature. A conpound of formula (1) is obtained froma conpound

20 of fornrybasbdhde) in analogy with Schene 1, steps A and Fer Eoi%ﬁ@d‘a' ogy
with Scheme 1 step C. A conpound of forrmula (1) may al so be obtal ned

directly fronqu qgg@und of formula (VI) by reaction with a conpound of
formula (V) nogashira conditions. 25 Conpounds of formula (XIl) may
be prepared according to the processes outlined in Schenme 3. Schene 3 20,

R NH P1 1421 20 fi '' step A Nstep B R21 34 9 June 2006 WO 03/ 050099

PCT/ US02/ 38480 ORT-1 524 A conpound of fornula (XI1) is prepared as outlined

in Scheme 3 froma 1CPWQnCHnde&rﬂH|is"&afubﬁ<) One skilled in the art wll be
capabl e of selectin n%b suitabl e protecting group P for the conpound of
a1¢8

formula (1X). A co mppundsoprrAnPgsitions of thedaventian Mayrbesforpulgedrand
formula (X) un y&” ence of a
reduci ng agent dés:d’m'{‘]g%s Bﬁ@@%ﬂg@%g%ﬁéﬁﬁggﬂtﬁﬁgQg@h&gﬁﬁ THE at a
t enper at ur e ¥ r dnel@ding.thwt 86t liMiteOrto, intravenond, oral, shizcutareous] intramusepidrze t hat
the addition of; I eaction and
decr ease byprodu@%?ﬂ%‘ﬁ@eﬁﬁnﬁ %8%;5@?‘%@81 gﬁ? %ug'ﬁtﬁ?éﬂhgcfi rﬁr#é@&?rrent a
conpound of f orwhichais(efféttivesfor te@atingceaghtdandition may vary, and can be determined

by one of ordinary skill in the art.

10 For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptaible salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be

15 formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically

20 acceptable salts thereof may include alkali ml salts, e.g., sodium or potassium
salts; alkaline earth ml salts, e.g., calcium or magnesium salts; and salts
formed with suitable organic ligands, e.g., quaternary ammonium salts.

Thus, representative pharmaceutically acceptable salts include the

25 following:
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate,
bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate, citrate,
dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,

30 hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate,
lactobionate, laurate, malate, maleate, mandelate, mesylate, rhethylbromide.
methylinitrate, methylsulfate, mucate, napsylate, nitrate, N-methylglucamine
ammonium salt, oleate, pamoate (embonate), palmitate, pantothenate,
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10 a conpound of fornmula (X) in the presence of NaBH(OAc) 3 and acetjuse 206d
in DCE at roomtenperature. A conpound of forrmula (XII) is obtained froma
conpound of formula (XI) by renoval of the protecting Pl under conditions
fam|iar WO USO8k |1ed in the art. 15 Conpounds of for muIRCHUSIR/B8480y be
prepared according to the processes outlined in Schene 4. Schene 4 HO R22X3
step A (XI11) (OfRF)52€ (XV) step B R22~0 (XV11l) A conpound of formula (XVl)
is prepared as outlined in Schene 4 from a conpound of formula (XIlI1). One
skilled in the art will be capable of selecting a suitable protecting group

P2 for the co 0, XIHl) is
reacted with g%g%ﬁ%lgfpg?%g?eﬁu(pﬁygkéﬂﬁr&%%g teiéeér%%gldzaéé'i ng group
such a hal ogen subacetatecsuocinate] tarsiate, tartrate teoclate; desyiate dfiethiddidesand such as
sodi um hydri de,va%ggtgssi um hydri de, sodi um hydroxi de, potassium hydroxi de,
DBU, triethylamne; or butyllithiumin a solvent such as DW, THF, toluene,
OVAC, or acetonitrile, at a tenperature fromroomtenperature to 140 C.

Al ternatively, a cogpound of formnula (J(I I l't)h' is reacted with conpound 30
of formula XIV), $ gregent igvenign ingdes g F’\’Z'gs $<OPg progrygs of tEegr oup, under
35 9 June 2006 cdfpeanddORAEB ikvdhtidrb2th general, such prodrugs will be functional

derivatives of the compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the

10  various disorders described with the compound specifically disclosed or with a
compound which may not be specifically disclosed, but which converts to the
specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preption of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,

15 1985. In addition to salts, the invention provides the esters, amides, and other
protected or derivatized forms of the described compounds.

Where the compounds according to this invention have at least one

chiral center, they may accordingly exist as enantiomers. Where the

20 compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.

25 In addition, some of the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to
be encompassed within the scope of this invention.

The present invention also provides pharmaceutical compositions
30 comprising one or more compounds of this invention in association with a
pharmaceutically acceptable carrier and optionally additional pharmaceuticat
agents such as H, antagonists or SSRis. Preferably these compositions are in
unit dosage forms such as pills, tablets, caplets, capsules (each including
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PCT/ USC2/ 38480 M tsunobu conditions. A conpound of formula (XVI) SiY4ne90@i ned
froma conmpound of fornmula (XV) by renoval of the protecting P2 under

(o) oy o 2 o ding fo the  processes ourl i nei 0Kl s
Scheme 5 R4 R3_(XXVI1I1) (XXIV) HO C step 10 R4A R3 '"Ra R4 HO RO-NH X2 Re
step A R9-N ROORH-1524 step D(/) HORO-N '"RO R4 'R (XXIX) step E step.B
SN (XXETT) (XXIV)
immediate release, timed release and sustained reiease formulations),
powders, granules, sterile parenteral solutions or suspensions (including
syrups and emulsions), metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories; for oral parenteral, intranasal, sublingual
5 orrectal administration, or for administration by inhalation or insufflation.
Alternatively, the composition may be presented in a form suitable for once-
weekly or once-monthly administration; for example, an insoluble salt of the
active compound, such as the decanoate salt, may be adapted to provide a
depot preparation for intramuscular injection. For preparing solid compositions
10 such as tablets, the principal active ingredient is mixed with a pharmaceutical
carrier, e.g. conventional tableting ingredients such as corn starch, lactose,
sucrose, sorbitol, taic, stearic acid, magnesium stearate, dicalcium phosphate
or gums, and other pharmaceutical diluents, e.g. water, to form a solid
preformulation composition containing a homogeneous mixture of a compound
15 of the present invention, or a pharmaceutically acceptable salt thereof. When
referring to these preformulation compositions as homogeneous, it is meant
that the active ingredient is dispersed evenly throughout the compositior so
that the composition may be readily subdivided into equally effective dosage
forms such as tablets, pills and capsules. This solid preformulation
20 composition is then subdivided into unit dosage forms of the type described
above containing from 5 to about 1000 mg of the active ingredient of the
present invention. Examples include 5 mg, 7 mg, 10 mg, 15 mg, 20 mg, 35
mg, 50 mg, 75 mg, 100 mg, 120 mg, 150 mg, and so on. The tablets or pills of
the disclosed compositions can be coated or otherwise compounded to provide
25 adosage form affording the advantage of prolonged action. For example, the
tablet or pill can comprise an inner dosage and an outer dosage component,
the latter being in the form of an envelope over the former. The two
components can be septed by an enteric layer which serves to resist
disintegration in the stomach and permits the inner component to pass intact
30 into the duodenum or to be delayed in release. A variety of material can be
used for such enteric layers or coatings, such materials including a number of
polymeric acids with such materials as shellac, cetyl alcohol and cellulose
acetate.
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R R-NRs RA"R3 (V) (XXVI) R2 RLI-N RO-NH Re step F I1.{ \ PrUese¥%c Ra
R3 15 (V) (XXVII) (XXIV) A conmpound of fornmula (XXVI) is prepared froma
conmpound of forrmula (XXII1) as outlined in Scheme 5. The group X2 in the

( XXI'1

conmpound ofyd @Bosasba |) denotes a leaving group, as deid chene
2. A conpound of 20 forrmula (XXVII1) is obtained by reactlﬁ)gryat%gg?r%gﬁnd of

fornula (XXII1)optqzoa 36 9 June 2006 WO 03/ 050099 PCTI US02/ 38480 ORT- 1524
conmpound of formula I1) under Sonogashira conditions, as outlined in Schene
2, step A. A compound of formula (XXl X) is obtained by reacting a conpound
of formula (XXVI11) with a conpound of formula (XXIV) under reductive

am nation conditions as outlined in Schene 3, step A One skilled in the art

MWl 5 recognize t e iquiRlieEhs UitRch tle coRpabads and eshnpesiBery Githe
het erocycl e containing secondary am ne functionalit such as_a corrpound of

formula (A rra?’eB%Nt!‘%‘@ﬁt‘?fh"}?V&@é"‘éﬁfp‘?'ﬁ?ddefrﬂﬂﬂﬁﬁt@?g'f Bralty 1o by ijgotien A
.conmpound of  fogmpauk@ s sdigtidnt Q{)ﬁggf&wourea%wu?g a?mme%vaﬂi of formula

(XXI' X) under the condltions descri C, or Schene 1,
steps A and B. &t@msmaqat\ﬂ\ﬂavqpreaemiapmmrvdthcﬁdhi%pﬁmsw%@ttqngeefbplhu ned by

reacting a sesame oil, coconut oil or peanut oif, as well as elixirs and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for
aqueous suspensions, include synthetic and natural gums such as tragacanth,
acacia, alginate, dextran, sodium carboxymethyicellulose, methyiceliulose,
10 polyvinyl-pyrrolidone or gelatin.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.

15 The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid

20 and/or (+)-di-p-toluoyl-I-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Altematively, the compounds
may be resolved using a chiral HPLC column.

25

Advantageously, compounds of the present invention may be
administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily. Furthermore,
compounds for the present invention can be administered in intranasal form via

30 topical use of suitable intranasal vehicles, or via transdermal skin patches well
known to those of ordinary skill in that art. To be administered in the form of a
transdermal delivery system, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen.
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conmpound of fornula (XXI11) under reductive am nation conditions Jare 2006
described in Schene 3, step A A conpound of forrmula (XXVlI) is obtained by

reacting nd of formula (XXV) with a conpound of fornula (V) under
Sonogashi g”a&%gq% [

ions, as described in Scheme 2, step A P¢VEP®ES#el y, a
15 conpound of fornula (XXVI1) is obtained by reacting a conpound of formula
(XXI'11) with a @BFI88hd of fornula (V) under Sonogashira conditions, as
described in Scheme 2, step A A conmpound of forrmula (XXVI) is obtained by
reacting a conmpound of formula (XXVII) with a conpound of fornula (XXIV)
under reductive am nation conditions, as described in Schene 3, step A 20

D. Fornul ation, Adm_nistration, and Therapy The disc]o conpounds, al one

or in conbination (\’\:4°f 'ﬁ?taf'?fr-?@ﬂﬁlrﬂ_d@?'"'ﬁ"a%ﬂéﬂ %fﬂ@?ﬂa%@fﬁgﬂg}ps&#ﬂ%m st),

are useful for édﬁwampaoﬁhbpaérﬂ\éaﬁtbb'wm%ﬁ\ea%C&n%l?n&t-wcqma'imhwhwnwg

sl eep/ wake and arousal/vigilance disorders (e.g. I1nsomia and jet |ag),
mq&wa

attention defi c3cepipble ineckGamer sugh asethapel, gl teeand K¢ liken Mareonsry
di sorders, gk drV, IToTol ! ' ' NRHE ldtsintd : hon,
denenti a, mpfd%dé‘nﬁ?%(gai ma%%n%%?g@%ﬁéﬁy f'a %ngénﬁbé%r S _dotlié)sease,
epi | epsy, nar c@ndmoloring agentscan alse bencomsnated injo thegnixtvre s Suitahie binders

vertigo, schiz ren| C Hggu Di o] | |;sorders
and depr essi on?nég%&qm%o%!p‘ﬁ%%rg S g%atr'fg rﬁ@@é&@%’?%&'gﬁn%spg{éggé éll'géot?ders
such as upper dactosey cathlssegtenerse apturad and syithetiz gunscduch @8 swhcia pragasantbn  and
allergic rhinitjis j.n a subject in need thereof. 37 9 1e 2006 WO 03/ 050099
PCTI US02/ 38480 O SR tisle) sodiug) derrale, madhnsiom sigainie, $°Laé{'1'1"8 %’e‘?‘ﬁ%at%-o mpounds or
conposi ti oney ofsodiven acevate,isodiurmehyloide driey the liled. eDisintegratadiih¢ludd, avithdut 0 a

subj ect by any caonyentjonal route of adm nistration, 5 including, but not
o ed Co, 1 e FGHT e ety el dnlhs Renile RRRAR AU aNd the ke

The compound of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
15 unilamellar vesicles, and multilamellar vesicles. Liposomes can be formed from
a variety of phospholipids, such as cholesterol, stearylamine or
phophatidyicholines.

Compounds of the present invention may also be delivered by the use of

20 monocional antibodies as individual camiers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug camiers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidephenot,
polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine substituted

25  with paimitoyl residue. Furthermore, the compounds of the present invention
may be coupled to a class of biodegradable polymers useful in achieving
controlled release of a drug, for example, polylactic acid, polyepsilon
caprolactone, polyhydroxy butyric acid, polyoesters, polyacetals,
polydihydropyrans, polycyanoacrylates and cross-linkgd or amphipathic block

30 copolymers of hydrogels.
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intradermal and parenteral administration. The quantity of the c@vWoRi2P6
which is effective for treating each condition may vary, and can be

determ ned by one of ordinary skill in the art. 10 For use in nedicine, the
salts of ‘Yﬂ@i"/g@ﬁ%?ounds of this invention refer to non-toRCEUS02/38480
"pharmaceutically acceptable salts.” O her salts may, however, be useful in
t he preparati @rRASEHMPoOuUnds according to this invention or of their _
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable
salts of the conpounds include acid addition salts which rray, for exarrpl_e,
be 15 forned by m t

phar maceutical |y a?ge %%é %Qg@cnrngy ﬁgg}} "W%’)réﬂm%@ , qr%r‘ii aci d,
fumaric acid, qma'lpesutxommﬂ acsordmgrtodosa:gaiegmmislastabbshgd lbehlwaﬂ whemever citric
acid, tartari onic acid or phosphoric acid. Furthernore, where
the conpounds ?eg?ﬁ{rﬂgfﬁﬁ&@df s 'c’:%trry an acidic noiety, suitable
pharmaceutically 20 acceptable salts thereof may incl ude al kali m salts,

e.g., sodiymor potassi. salt al kal i ne eart ci um or
rmonest um Sal Us; - ahie Saidosagk i BRtns it yatief oyBfe idq Bagkirondl o'

quat ernary anmgmnjoo ér%dulirhMﬁan peRd S For ofdl uBminisliation ahié cerapositiohgcept abl e
sal'ts include the foll ow ng: acetate, benzenesul fopate. benzoate,

bi car bonat e, lﬁ’%&'lefe&?@}’ p'[?l"'E’ﬁ? t"rtQ? dommpeftablats coptaining:0. 89 100 50redd e

cansyl ate, carsp@)abe. Zm%ersbd%ulhgﬂaﬁi‘étﬂf Hrddive ﬁigtrédiér&for tHé ByApterfakier i de,
edetate, edisylate, estolate, l ate, fumarate, (ﬂﬁpt ate, gluconate,
&

glutamate, gl yﬂé@ﬁlr@ﬁrépétaﬁﬂpéagstomwm@émmHa@ted ﬁp swamour@efthe
hydr obr omige, g EBFJHé?W héﬂyéira%?égg@mvaﬂfﬂf&n b@&ht@ mgmg

| actate, | actoblonate, ate eat e, )/ ate
met hyl br oni de mg/km@frb,oum wevgat per dayt Ryefew@biyathe, ranm;atf@m abgis PiGmgkaita r at e,

pant o henat o 3a0q RS TS o PoESHE s Ry T A Bbs gdd =t &

about 10 mg/kg of body weight per day. The compounds may be administered

on a regimen of 1 to 4 times per day.
15
Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition, factors associated with
20 the particular patient being treated, including patient age, weight, diet and time of
administration, will result in the need to adjust dosages.

2. Combination Therapy
The disclosed compounds are useful in combination with other
25 therapeutic agents, including Hy receptor antagonists, H, receptor antagonists,
and neurotransmitter modulators such as SSRIs and non-selective serotonin
re-uptake inhibitors (NSSRIs).

Methods are known in the art for determining effective doses for
30 therapeutic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
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ORT- 1524 phosphat e/ di phosphat e, pol ygal acturonate, salicylate, s?&#ez2ped

sul fate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,
triethiodide and valerate. 5 The present invention includes within its
scope proP YL the conpounds of this invention. In geRETAIS2/3848¢
prodrugs will be functional derivatives of the conpounds which are readily
convertible i rORT:4624nto the required conpound. Thus, in the nethods of
treatment of the present invention, the term "adm nistering” shall
enconpass the treatnent of the 10 various disorders described with the

conpound SDecgfrhﬁaééeundalsagjeﬁs%r@ror% E&h@mam%%ﬂchhéfbm?icél‘& be
e

specifically cl osed, but which converts to the speC|f| conpound I n
vivo after adiMedigipal{esRANSE N Arissymsystam, anipalrumanthat isheingRaugbt f or t he

sel ection and [gg,rae.retsé%hei vetetihaidre ngrd%r H%ctgﬁér' &{ﬁéﬁ cifia, %-dﬂqaaad&ed for

exanple, in n of Prodrugs' aard | sevier, 15 1985. In
addition to saﬂ"@‘ﬂathfh@f thﬂwnptqms pfrtbe disease o e@vefb,emaﬁﬁea@g Fefd ot her

prot ect ed G he
conpounds gtr:cg)%cph&?é&'éspfﬁ | ven '}'Qﬁnﬁave&g??geas %Ei’e&ﬂ%fa r@e nter, they

may accor di ngltiye tamns"jomilyeﬁeatﬂe amurst” réi&rsrtetndﬁanmntdr‘qﬁamrat&vg)ossess two or
nmore chiral centers, .they may additionally exist t isto
be under st ood PHEPY gﬁj Pr Bﬁ?fﬂ‘ﬁ%sﬂﬁ%' Qg%{ﬂtﬂﬂ%(f’ﬁ'tné:g ab('%'lpgoﬁjagwg%r‘%%ﬂpassed

Wi t hi nI It he S](CZGDBjeOf thtefmsamr?.ﬁagrehslwaté OisordeFusibbmgmuught b)oaraese‘ardrbe;
crystalline

for oun S exi st as and as such are
1 ended 1o baeleERTRE I BOT GColie eiRbiAT: ti deBang A whEh RO o of
t he conpoupds matéeréméaﬂtwapas wth@nwamno:é bf 6ne or MBEY RiERMAIin®’ Cconmon
organi ¢ solvents, and_such solvates are also intended to Dbe enconpassed

within the scBeERRrst Thus,the PrrsephinvantionAraddes COMRIBAIINSPIAV O BIOR/i des

phar maceut i Ca'dn&‘éHWﬁ’érbH ﬂi?%xa%%lec?é‘}@'abﬁhﬂib |§%nﬁrﬁ|st€%oenfé?ﬂ‘ﬁ9éﬁ'éi'ﬁeﬁﬁ this
i nvention in association with phar maceut’i cal | y acceptable carrier and

optionally addhqramlcabmrrmeeﬂw@a!ly effegtive amouah (Mt Ma%ﬁﬂagw igthe or
SSRI's. Pref er ayinpirddiion b SaHnAterel H'8n mBuhithat i is sub-therapeutic or sub-

15  prophylactic if administered alone, but is therapeutic or prophylactic when
administered in combination with the second or additional drugs according to
the invention; or (c) both drugs are administered in an amount that is sub-
therapeutic or sub-prophylactic if administered alone, but are therapeutic or
prophylactic when administered together. Combinations of three or more drugs

20 are analogously possible. Methods of combination therapy include co-
administration of a single formulation containing all active agents; essentially
contemporaneous administration of more than one formulation; and
administration of two or more active agents separately formulated.

25



unit dosage fornms such as pills, tablets, caplets, capsul es (eacls unebadi ng
39 9 June 2006 WO 03/050099 PCT/ US02/ 38480 ORT-1524 i medi ate rel ease,
timed rel ease and sustained rel ease fornul ations), powders, granules,
sterile pdY@PYEPYO sol uti ons or suspensions (including syRCRESEIF80

enul sions), netered aerosol or liquid sprays, drops, anpoules, autoinjector
devi ces or suppsert.higr4 es; for oral parenteral, intranasal, sublingual 5 or
rectal adm nistration, or for admi nistration by inhalation or insufflation.
Alternatively, the conposition may be presented in a formsuitable for once-
weekly or once nt E{;}Xm@gg‘ nistration; for exanple, an insoluble salt of the
active conpound, such a he decanoate salt, may be adapted to provide a
depot preparation for intramuscular injection. For preparing solid
conpositions 1%&‘?%% fs tablets, the principal active ingredient is m xed

w th a pharnmac @ carrier, e.g. conventional tableting ingredients such
as corn starch, lactgs®, sucrose, sorbitol, talc, stearic acid, nagnesium
stearate, dicalci Rhogpitat e  or guns, and ot her pharnmaceutical diluents,
e.g. water, to foMmasolid preformulation conposition containing a
honogeneous m x{ur/e of a conpound 15 of the present invention, or a
pharmaceutical |y acceptable salt thereof. Wien referring to these

pr ef or nul at Pon 1ddrBedpthesAd)-piperdin®geneous, it is meant that the active
ingredient is dispersed evenly throughout the conmposition so that the
conposition may be readily subdivided into equally effective dosage forns
such as tabl et & soutionof 4rhiormabenralsiehyd® (559)s piperdipe €4.9 Mkl and aeetie@cid
conposition is eV i i f .vpe descri bed
above cont ai ni r(i:]g?'ﬂ J?n#@@Eo(bgg'g"dtwgfgb%a%wg’?§€ﬂ§"é@%ﬁ%&5ﬁgﬁdi(yeegt of the
present i nvent (©9 g).EAflen?7dls, the césutlingninyre wasityeated with, sallFateg, agéouns), 35 ny,

50 ng, 75 , . 50, . a S or pills of

t he di scl osed %%ﬁﬁ@%'ﬁ]’%??%aq%&%&@g)'%&t%ﬁ%?%ﬁﬁé’r%&@%ﬁ%ﬁ?&d to provide
25 a dosage forombinkediotganic pHeses theretider:(nudgnesiohosidfate )andievaporfated. exanpl e,
the Kugelrohr distillation of the residue (160 °C, 5 mm Hg) gave the title compound

as a pale yellow oil (5.9 g).

15 Example 2

-
_

1-But-3-ynyl-piperidine

A solution of toluene-4-sulfonic acid but-3-ynyl ester (45.0 g) and piperidine

20 (40 mL)in ethanol (70 mL) was treated a solution of potassium carbonate
(27.8 g) in water (70 mL). The mixture was heated to 80 °C for 2 h, cooled to
RT, and extracted with DCM (3x100 mL). The combined organic phases were
dried (magnesium sulfate), and evaporated. Distillation of the residue (110 °C,
30 mm Hg) gave the title compound as a colorless oil (17.3 g).

25
Example 3
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tablet or pill can conprise an inner dosage and an outer dosage &dH}foA%8%t
the latter being in the formof an envel ope over the forner. The two
conmponent s epted by an enteric |ayer which serves to_resist

di si nt egr arﬁgﬁr}mllgﬁw?he stomach and permits the inner conpondftT/P¥2HELL i nt act
30 into the duodenumor to be delayed in release. A variety of material can
be used for sudREMd24ic |ayers or coatings, such materials including a
nunber of polyneric acids with such materials as shellac, cetyl alcohol and
cellul ose acetate. 40 9 June 2006 WD 03/ 050099 PCT/US02/ 38480 ORT-1 524 The

liquid forms inaBitchyiyrmopshgineinds and conpositions of the present
i nvention may be incorporated for admnistration orally or by injection

i ncl ude, aqueous solutions, suitably flavoured syrups, aqueous or oil 5

suspensi ons, - andydy GU/epSRdRHIoEHANS 10 EidinadidlldhPinbfraNed, as cot tonseed

oil, sesane oil, ‘coconut oil of peanut 0|ﬁ? as well 'as elixirs and sim | ar
phar maceuti cal vehicles. Suitable dispersing or suspendi ng agents for
agueous suspansiggismd ¢l ude synthetic and natural gunms such as tragacanth,
acacia, alginate, xtran, sodi um carboxynet hyl cel | ul ose, nethyl cel | ul ose,
10 pol yvi nyl - pyrr rzgone or gelatin. Were the processes for the preparation
of the conpounds \according to the invention give rise to m xture of

stereoi sonmers, thesqg isonmers may be separated by conventional techniques
such as preparative /chromat ography. 15 The conpounds nmay be prepared in
racem c form or—1individual enantionmers nmay be prepared either by

enant i ospeci f i c 4sButiJrgmyil-thiamorpholinesol uti on. The conpounds may, for exanpl e,
be resolved into their conponent enantioners by standard techni ques, such
as the formation of diastereoneric pairs by salt formation with an
optically activiaydbelprepared anslogedsiyito Pxdmple @uisirdy thioniarphalineci d

10
Example 5§
HO

0_
3~(4-Hydroxy-but-1-ynyl)-benzaldehyde

15 A 1-L, 3-necked round-bottom flask was equipped with a magnetic stirring bar,
a condenser with a nitrogen inlet, and two stoppers. The vessel was charged
with 3-bromobenzaldehyde (18.5 g), 3-butyn-1-ol (10.5 g), triethylamine (100
mL), and THF (100 mL). To this mixture was then added PdCl, (PPh3); (1.4 g)
and CuBrMe,S (0.405 g). The reaction mixture was heated to reflux using a

20 heating mantle. After 4 h when TLC showed complete consumption of the
bromide, the mixture was allowed to cool to room temperature, transferred to a
1-L round-bottom flask and concentrated under reduced pressure. The residue
was dissolved in 250 mL of ethyl acetate. The solution was washed with water
and brine, dried over MgSQ,, and filtered. The solvents were removed from

25 the filtrate under reduced pressure to obtain the title compound as pale yellow
oif (16.8 g).
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20 and/or (+)-di-p-toluoyl-l-tartaric acid followed by fractionaP June2006
crystallization and regeneration of the free base. The conpounds may al so
be resolved by formation of diastereoneric esters or anides, followed by
chr omat ogr WioHB0@5008%par ati on and renoval of the chiral auxi IPCIYB02/38480

Al ternatively, the conpounds nay be resolved using a chiral HPLC colum. 25
Advant ageousl! y, ORImME&E24nds of the present invention may be administered in a
single daily dose, or the total daily dosage nay be admnistered in divided
doses of two, three or four tinmes daily. Furthernore, conpounds for the
present inventiggah@e eoe administered in intranasal formvia 30 topical use
of suitable intranasal vehicles, or via transdermal skin patches well known
to those of ordinary skill inHPhat art. To be administered in the formof a
transdernmal delivery dosage administration will, of course, be
continuous rather_tha termttent throughout the dosage reginmen. 41 9 June
.2006 WO 03/ 0500 US02/ 38480 ORT- 1524 For instance, for oral

adm nistration inx¥he formof a tablet or capsule the active drug

conmponent can b with an oral c pharmaceutically
accept abl e i ner?‘%%ﬁ’@'”‘%ﬂﬁ’egy B'P‘H%YH(H”‘ g’é’l wat er and the like.

Mor eover, 5 when desired or necessary, SU|tabIe blnders | ubricants,
d|5|ntegrat|ng agents and coloring agents can al so be |ncorporated into the

m xture. Suif abfd-lhidhorsked roynd-beitom faskwas equipradwith,s mechapical stiger &t i n,
nat ural SUgAr's ANGEr i WABSEBodER ahd S!sRiber CPHENEYRRLE B Ged WA U al

and synthetic guns such as acacia, tragacanth sodi um ol eate; sodi um

stearate, magnebrRRd ctaf 5’6@"9‘9&(‘1ﬁiﬁgi@ﬁﬂ&éﬁ’@mm“@@m(aw A3+ Mosholipgli um
chloride and th 85 KE)w Qg%haé@ginattﬁgrﬁto' Elmesnrﬁé’htr fon xtlmré@ﬁé 88dedt ar ch,

met hyl cel | ul os agar, bentonite xan gum and the 11 e conpound of
t he present i nveodtium triacetoxabeohpdridedd? 8) @t‘bewl |Pﬁﬂt0ﬁ§ After the addition, the

10 reaction mixture was stirred at room temperature overnight. Aqueous NaOH

(10% w/v, 75 mL) was added, and the reaction mixture was transferred to a 1-L
separatory funnel, to which water(100 mL) was then added. After separation of
the layers, the aqueous phase was extracted once with dichloromethane (100
mL). The combined organic extracts were washed with brine (30 mL), dried

15 over MgSOQ,, and filtered. The solvents were removed from the filtrate under
reduced pressure to yield the product as yellow oil. The crude product was
purified by filtration through a pad of silica gel (ethyl acetate/hexanes; 7:3) to
obtain the title compound as a pale yellow oil (13.7 g).

20 Example7

s

Methanesuifonic acid 4-(3-morpholin-4-ylmethyl-phenyl)-but-3-yny| ester

A 500-mL 1-necked round-bottom flask was equipped with a magnetic stirring
25 bar and rubber septum with a nitrogen inlet. The vessel was charged with the
product of Example 6 (13.6 g), dichloromethane (100 mL) and triethylamine

(8.43 mL). The reaction mixture was cooled to 0 °C in an ice bath, and a
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form of |iposone delivery systems, such as small unilanellar ves?¢y€<£00§ arge
15 unilanellar vesicles, and nmultilanellar vesicles. Liposones can be forned

from a VaW(ﬁﬁs?’osﬁJggphOSphOl i pids, such as chol esterol, ste)a/];%*@%gzg‘g_m%r
|

phophati dyl'cho . Compounds of the present invention ma

delivered by the use of 20 nonoclonal antibodies as individual carriers to
whi ch the conpoQRa4ﬁBFecules are coupl ed. The conpounds of the present

i nvention may al so be coupled with soluble polynmers as targetable drug
carriers. Such polyners can include polyvinylpyrolidone, pyran copolyner,

pol yhydr oxypr opyéiatnhafangthanesiéfphy whloride (693 oyidrdichjerometiaasyeaf10amti )Jaegshenol |

or pol yet hyl enegxi depol vl ysi ng.substituted 25 w t lLm.teyl residue.

Furt her nore, thaéiegdﬁgaﬁovgf39ﬁgnpﬁbg,§ﬂ$"npmr{ﬁ“§r‘{ggﬁg§) %'88@\?%(1 to a

cl ass of bi odegmadirbiwasiiowes te was fuplto rdonaémparatace. Afiek 1 blvien TLEg ease of a
drug, for exanple, polylactic acid, p psil on_ capr,ol act ope, pol yhydroxy
DUt 97 i ¢ actd- pORPEES et Spgireal S L walPry &S g dand the rbacibn

pol ycyanoacr y| airigura WhsQfasfertedts&0500-me ¥BparBfin fuhnkl. oTHe orfankaxebtmer s of
hydrogel s. 42 9 June 2006 WO 03/ 050099 PCT/ US02/ 38480 ORT- 1524 Conpounds of

this invention Wagseraraigfiandsvashed With agugoust Nalie Os firiftso PR drig8M¥si ti ons and
according to doggge, agkerRitatics HPbveHis whrid dvaBoriidd WAGEITEBlced fregdpent  Of

ADHD is required” 5 The daily dosage of the products may be varied over a

wi de range fron{rataryevapotar, 39 °Geto etdaih thentitieesompaundaas. paie yekovagum

adm ni strati on, 1? )corrposi tions are preferably provided in the form of

tabl ets contai nf 9-0, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 250 and 500
mlligrams @b the active ingredient for the synptomatic adjustnent of the
dosage to the stA'éﬁ():'t to be treated. An effective anount of the 10 drug is
ordinarily supp K £ a dosage |l evel of from about 0.01 ng/kg to about 20
ng/ kg of body wei ght per da@. Preferably, the range is fromabout 0.02 ng/kg
to

7 =
o

Toluene-4-sulfonic acid 4-(4-formyl-phenyl)-but-3-ynyl ester

15 A mixture of 4-bromobenzaldehyde (25.0 g), potassium carbonate (46.6 g),
copper(l) iodide (1.0 g), triphenylphosphine (2.8 g), 10% palladium on carbon
(288 mg) in water (250 mL) and DME (250 mL) was stirred at room
temperature for 30 min, and 3-butyn-1-ol (25 mL) was added. The resulting
mixture was heated at 90 °C for 16 h, cooled to room temperature, and filtered

20 through a pad of Celite. The pad was washed with DCM (3x50 mL), and the
filtrate was diluted with water (100 mL). The aqueous phase was extracted
with ethyl acetate (2x400 mL), and the combined organic phases were washed
with water (100 mL) and brine (100 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. The residue was azeotroped with

25 toluene (2x100 mL) to give a brown solid (2.1 g). To a solution of this solid and
triethylamine (7.1 mL) in DCM (100 mL) was added p-toluene sulfonyl chloride
at 0 °C. The resulting mixture was warmed to room temperature over a period
of 2.5 h, diluted with water (10 mL), and extracted with DCM (2x300 mL). The
combined organic phases were washed with water (2x40 mL) and brine (40

30 mL), and then dried (magnesium sulfate) and concentrated under reduced
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about 10 ny/ kg of body wei ght per day, and especially from about SQu05209§/ kg
to about 10 ng/ kg of body wei ght per day. The conpounds may be adm ni stered
on areginmen of 1 to 4 tines per day. 15 Optinal dosages to be adm ni stered
may be rea®d PGP nined by those skilled in the art, andGHVYI026813) with
the particul ar conpound used, the node of admnistration, the strength of

t he preparati onORTh&52%bde of adninistration, and the advancenent of the

di sease condition. In addition, factors associated with 20 the particul ar
patient being treated, including patient age, weight, diet and tine of :
admi ni stration, préssbrel €hibrnalography ot eiesirebiue ¢ 0:20%dtiniaretate?hex@nefgavet i on
Therapy The discl osed conpounds are useful in conbination with other 25

-t her apeut i c agerft&ttle Gomnoynd @s g Yellgwa¥B” Ant agoni sts, H2 recept or

ant agoni sts, and neurotransmtter nodul ators such as SSRIs and

.non-sel ective serotonin re-uptake inhibitors (NSSRIs). Methods are known in
‘the art for det @rxﬁmﬁlerﬁg effective doses for 30 therapeutic and prophylactic
pur poses for the disclos har maceuti cal conpositions or the disclosed drug
conbi nati ons, whet her or formulated in the sane conposition. For

t her apeuti c purposes, rm"jointly effective anmount" as used herein,
means that anount each agtive conpound or 43 9 June 2006 WO 03/050099
PCTI US02/ 38480 phar maceuti cal agent, alone or in conbination, that
elicits the hiol medi ci nal response in a tissue system aninmal or
human that is beling sought by a researcher, veterinarian, nmedical doctor or
ot her cli ni ci an3-@Ripgridinatybids! -ymli}-benzaldebydeof t he synptons of the di sease
or disorder being treated. For 5 prophylactic purposes (i.e., inhibiting the
onset or progression of a disorder), the term"jointly effective anount”
refers to that @& wmixtire of 3-beonhotmrizaldehyde (0.58 mL), potassium carbonate (1.73 g),

copper(l) iodide (38 mg), triphenylphosphine (105 mg), 10% palladium on

10 carbon (220 mg) in water (10 mL) and DME (5 mL) was stirred at room
temperature for 20 min, and treated with a solution of the product of Example 2
(1.7 g) in DME (5 mL). The resulting mixture was heated at 80 °C for 16 h,
cooled to room temperature, and filtered through a pad of Celite. The pad was
washed with DCM (5x20 mL), and the filtrate was diluted with water (30 mL).

15 The aqueous phase was extracted with DCM (2x30 mL), and the combined
organic phases were dried (magnesium sulfate) and concentrated under
reduced pressure. Chromatography of the residue (0-3% 2 M methanolic
ammonia/DCM) gave the title compound as a pale yellow oil (734 mg).

20 Example 10

3-(4-Morpholin4-yi-but-1-ynyi)-benzaldehyde

May be prepared analogously to Example 9 using the product of Example 3.
25
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conmpound or pharmaceutical agent, alone or in conbination, that PdHMA%PE in
a subject the onset or progression of a disorder as being sought by a

r esear cher £lfinarian, nmedical doctor or other clinicia ayi ng
of whi ch d?g%yﬁ%ﬁ&#s 10 nedi ated, at least in part, by the ﬁ%ﬁ@@@%ﬁ%@ of one
or nore histamne _receptors. Thus, the present invention provides

conbi nations of @RE1824nore drugs wherein, for exanple, (a) each drug is
adm nistered in an independently therapeutically or prophylactically
effective anount; (b) at |east one drug in the conbination is adm nistered
in an anmount thdfxampledb-t herapeutic or sub 15 prophylactic if adm nistered
al one, but is therapeuticsor prophyl actic when adm nistered in conbination
with the second or additi/n drugs according to the invention; or (c) both
drugs are administered in anount that is sub- therapeutic or

sub- prophyl actic if_—adm ni styered al one, but are therapeutic or prophylactic
when adm ni stered ot ker . /Conbi nati ons of three or nore drugs 20 are

anal ogously possi blyes/ Met hods of conbi nation therapy include co-

adm ni stration od=a single formulation containing all active agents;

essentially confgn dmnistrat i e than one fornul ation;
and adm ni st raﬁ g“%@?ﬁﬁ“@'}jmgi i&@ﬁtégﬁagjﬁpg&;epar ately fornul ated. 25
44 9 June 2006 WO 03/050099 5 1-(4-Bronp-benzyl}piperidine PCTIUS02/ 38480 A
sol ution of 4:brgmbenzal dehyd 5 0) iperidine (2.9 , d acejic acid
(15 nty in rice \RLSs prepalgArifachbstl o ERpEs o e fepreidn Bampl dae (o o
g). After 27 h, the resulting m xture was treated with saturated agqueous 10
sodi um bi car bona%e (pi‘(?) gt); and extracted with DCM (2x50 nmL). The conbi ned

_1

i'ed

or gani ¢ phases (magnesi um sul fate) and evaporated. Kugel rohr
distillation of the residl<e:(>160 C, 5 nmHg) gave the title conpound as a

pale yellow oil (5.9 ).

; =
0

4-(4-Piperidin-1-yl-but-1-ynyl)-benzaldehyde

10
Method A: To a solution of the product of Example 8 (8.0 g) in 1-butanol (20
mL) was added piperidine (2.4 mL) followed by sodium carbonate (1.3 g) and
potassium iodide (81 mg). The resulting mixture was heated at 80 °C for 16 h,
cooled to room temperature, diluted with water (200 mL) and extracted with

15 DCM (2x400 mL). The combined organic phases were washed with water (100
mL) and brine (100 mL), dried (magnesium sulfate), and concentrated under
reduced pressure. Chromatography of the residue (6-8% 2 M methanolic
ammonia/DCM) gave the title compound as a brown oil (4.6 g of a 1:1 mixture
of the title compound and 1-{4-(4-Dibutoxymethyl-phenyl)-but-3-ynyl]-

20 piperidine).
Method B: To a mixture of Pd(PPh;),Cl; (0.57 g, 0.81 mmol, 0.01 equiv) and
Cul (0.31 g, 1.6 mmol, 0.02 equiv), THF (180 mL) and Et;N (90 mL, 0.64 mol,
8.0 equiv) were added under N,. A stream of N, was bubbled through the
solution for 15 min, and then 1-but-3-ynyl-piperidine (11.7 g, 85 mmol, 1.05

25 equiv) was added. The reaction mixture was stirred at room temperature for
16 h. A white precipitate (Et;N-HBr) was collected by filtration and washed with
EtOAc. The filtrate was concentrated under reduced pressure, and the
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15 Exanmple 2 O 1-But-3-ynyl-piperidine A solution of toluene-4-suW jupab6os
acid but-3-ynyl ester (45.0 g) and piperidine 20 (40 m-) in ethanol (70
m.) was treated a solution of potassium carbonate (27.8 g) in water (70 nL).
The mi xt ur VOR3Pt ed to 80 C for 2 h, cooled to RT, and mXvuseedow t h
DCM (3x100 nlL). The conbi ned organi c phases were dried (nmagnesium sulfate),
and evapor at ed. oRiySispll ati on of the residue (110 C, 30 nm Hg) gave the
title conpound as a colorless oil (17.3 g). 25 Exanple 3 0 45 9 June 2006
WO 03/ 050099 ORT-1524 4-But-3-ynyl-norpholine My be prepared anal ogously

to Exanple 2 using,.norpholine, Exanple 4. Cs CT/ US02/ 38480
4-But - 3-ynyl - t hf%ﬂ@?%ﬁ%“ﬁf?ewa Y 'W'%ﬂéﬁgf%c'aﬁg? %8955 polufion was washed, | ising
t hi omor phol i ne. withx aMRbOH(d e3ariéd Ve MO Whdkhempblreleireatydsiwde 15 A
1-L, 3-necked round-bottom fl ask was equi pped with a magnetic stirring bar,

short pad of silica gel (neutralized with 5% Et3;N in hexanes), which was then

washed with EtOAc. The filtrate was concentrated under reduced pressure to

5 afford the product as a dark brown oil (18.1 g, 75 mmol, 92%), which was used
without further purification (purity >95% by HPLC). MS (electrospray). mass

calculated for C1gH1gON, 241.1; m/z found, 242.2 [M+H]".

Example 13
TsO

Neiell

Toluene-4-sulfonic acid 4-(4-piperidin-1 -ylmethyl-phenyl)-but-3-ynyl ester

A solution of the product of Example 8 (2.0 g), piperidine (0.91 mL), and acetic
acid (0.42 mL) in DCM (100 mL) was treated with sodium triacetoxyborohydride

15 (1.95 g) at room temperature. After 16 h, the resulting mixture was treated with
10% aqueous sodium hydroxicie (30 mL). The aqueous phase was extracted
with DCM (2x300 mL). The combined organic phases were dried (magnesium
sulfate) and concentrated under reduced pressure. The residue was diluted in
DCM (100 mL) and passed through a pad of silica gel. The pad was washed

20 with DCM (3x200 mL). The combined filtrate was concentrated under reduced
pressure, giving the title compound as a brown oil (2.3 g).

Example 14

-

O

25  1-[4-(4-Piperidin-1-ylmethyl-phenyl)-but-3-ynyl]-piperidine
Ki=1.6nM
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a condenser with a nitrogen inlet, and two stoppers. The vessel wa¥"eR¥8ged
w th 3-bronobenzal dehyde (18.5 g), 3-butyn-1-ol (10.5 g), triethylamne (100

m), and T ). To this mxture was then added PdCl 1.4 Q)
and CuBr Me2S ?%(g%ggtg) The reaction m xture was heated tozﬁzéﬁﬁg@%ﬂ%ng a 20
heating mantle. After 4 h when TLC showed conpl ete consunption of the

bromi de, the nm QRIrt524as all owed to cool to roomtenperature, transferred to

a 1-L round-bottom flask and concentrated under reduced pressure. The
residue was dissolved in 250 nL of ethyl acetate. The solution was washed

with water andAxhixtife oflthegfloduct bf E/Ea'iﬁeﬂie 1a(ad4iﬂd)t;ﬁftashuurﬁrcermiavents were
renmoved from 25 the filtrate under pressure to rt'@nthetltle
h

compound as pal &4Pgnebgeregr(l) Pﬂ@eé7§)m9h@“@e0ﬂﬁ@9§@5@( 38%099 ORT- 1524
Exanpl e 6 HO 4- p3iddairk BA!dafbohr (Xb n(ﬂ%ﬁ‘Waté?'@?ﬂW)lah@WM@ ¥ L} wils dtifréd 502/ 38480

5 A 1-L, 3-necked round-bottom f was equi p Ee with a mechanical stirrer,
a rubber septumqmﬁm%ﬁfﬁiuﬁ@géﬁ mlm and tmieéwsi @peution o éhe prpductfs char ged

with the prqdu a r

Mor phol i neIO %arﬁ% e@(mg ia’ﬁ%ﬁ'& g‘ %&n?ﬁ%mtsﬁplbav\nggﬁ%??rgp éééged;t% i on

m xture was added °Csfo:d161m ¢aolen!deh'omy|bernpbt5ad1re.ohnd(f3@rqw through &padibf por ti ons.
After the additi

10, reacti.o tir room t.enmerature

overni ght. Aque E‘bNaagl a(dl"@%ws\/h ?‘7@’}1@#5’\/@%5&3 Jtﬁﬁ(gﬂfﬂ%wtaéfté"t’{égn
m xture was tramwiheated3inl)a mebquémpt@éserwas‘ axtracied with ROM(2xBaile)l D0 L)
was then added. After s?d)ar ation of the eaers, t,heér?r%u%gus phase was
extracted once & $PRhIReH BragRicPRARES versPned (nagpesium @8r gani ¢ extracts
were washed 10i t BofdentratedIshdetdedudéd sfésééreomﬁoﬁ@t%@ﬂaph@w tie tdspied2.5%1e
solvents were renoved fromthe filtrate unde

5% 2 M methanolic ammonia/DCM) gave the titte compound as a coloriess oil

(88 mg). 'H NMR (400 MHz, CDCl,): 7.33 (d, J = 7.4 Hz, 2H), 7.22 (d, J = 7.8

Hz, 2H), 3.44 (s, 2H), 2.68-2.56 (m, 4H), 2.50-2.43 (m, 4H), 2.39-2.30 (m, 4H),

1.64-1.52 (m, 8H), 1.48-1.38 (m, 4H).

15

Example 15

o5

1-[3-(4-Piperidin-1-yi-but-1-ynyl)-benzyl}-piperidine
Ki= 0.8 nM

20 A solution of the product of Example 9 (193 mg) and piperidine (0.09 mL) in
DCE (2 mL) was treated with sodium triacetoxyborohydride (254 mg). After
16 h, the resuiting mixture was treated with 10% aqueous potassium hydroxide
(2 mL), and extracted with DCM (2x3 mL). The combined organic phases were
dried (magnesium sulfate) and concentrated under reduced pressure.

25 Chromatography of the residue (0-8% 2 M methanolic ammonia/DCM) gave
the title compound as a pale yellow oil (65 mg). 'H NMR (400 MHz, CDCl,):
7.35 (br s, 1H), 7.28-7.21 (m, 3H), 3.42 (s, 2H), 2.67-2.57 (m, 4H), 2.50-2.43
(m, 4H), 2.39-2.31 (m, 4H), 1.63-1.53 (m, 8H), 1.48-1.38 (m, 4H).

52



reduced pressure to yield the product as yellow oil. The crude pr 8duet200@s
purified by filtration through a pad of silica gel (ethyl acetate/hexanes;
7:3) to obtain the title conpound as a pale yellowoil (13.7 g). 20 Exanple
7 M5O Met hWES(B540%i ¢ aci d 4- (3- nor phol i n- 4- yi net hyl - pheny IPBHS02384891 est er
A 500-nL 1-necked round-bottom fl ask was equi pped with a magnetic stirring
25 bar and rubbORTsHj24dum with a nitrogen inlet. The vessel was charged with
t he product of Exanple 6 (13.6 g), dichloronethane (100 nL) and
triethylamne (8.43 nL). The reaction mxture was cooled to 0 Cin an ice
bath, and a 47 Exiﬂ'l e 14006 WO 03/ 050099 PCT/ US02/ 38480 ORT-1524 sol ution of
nmet hanesul fonyl chloride (6.93 g) in dichloronethane (10 nL) was added in
drops over 30 min. The coolihg\was renoved and the reaction mxture was
allowed to warmup to roomt erature. After 1 h when TLC indicated

conpl ete conversion, 50 _nL ice water was added, and the reaction 5 m xture
was transferred to a 3003ml_separatory funnel. The organic extract was
separated and washed W aqueous NaHCO3, brine, and dried over MSX.
After filtratio@ tRe/solvents were evaporated under reduced pressure
(rotary evaporat®~’ 30 C) to obtain the title conpound as pale yell ow gum

(17.5 g). 10 Exagmple ol uenes da ¢ Qanl o el 4-f or nyl - phenyl
- but - 3-ynyl estgi@g‘gpﬁeﬁ?‘bﬁ?%u@ %bﬁﬁgmgﬁé}@pég yde (25.0 9). potassium
carbonate (46. 6K 0.8 pper(l) iodide (1.0 g), triphenyl phosphine (2.8 g),
10% pal | adi ug og,_garbon 8 in er-(25 nd 250 nl) was
stirred at rg]onplfg}ﬂiga‘%ﬁg’@??%%ﬁ pﬁ?%& 8{1%4@93391%9%"89 %éﬁ?omﬁs added.
The resulting (0.08 mL)in DCE (2 mL)was treated with sodium triacetoxyborohydride

(254 mg). After 16 h, the resuiting mixture was treated with 10% aqueous

potassium hydroxide (2 mL), and extracted with DCM (2x3 mL). The combined
organic phases were dried (magnesium suifate) and concentrated under

10 reduced pressure. Chromatography of the residue (0-8% 2 M methanolic
ammonia/DCM) gave the title compound as a pale yellow oil (188 mg). 'H
NMR (400 MHz, CDCl3): 7.36 (br s, 1H), 7.30-7.22 (m, 3H), 3.70 (t, J = 4.6 Hz,
4H), 3.45 (s, 2H), 2.68-2.57 (m, 4H), 2.51-2.40 (m, 8H), 1.64-1.57 (m, 4H),
1.48-1.41 (m, 2H).

15 Method B: A 500-mL, 3-necked round-bottom flask was equipped with a
magnetic stirring bar, an addition funnel, a thermometer, and a rubber septum
with a nitrogen inlet. The vessel was charged with piperidine (54 mL) and
anhydrous ethanol (25 mL). The solution was cooled to O °C in an ice bath,
and a solution of the product of Example 7 (17.5 g) in anhydrous ethanol (30

20 mlL)was added. The ice bath was removed, and the reaction mixture was
allowed to warm to room temperature. After 14 h when the reaction was
judged complete by HPLC, the reaction mixture was transferred to a 500 mL
round-bottom flask and concentrated under reduced pressure to dryness under
reduced pressure. The residue was dissolved in CH,Cl, (300 mL), washed

25 with 5% aq. NaOH (75 mL), dried over MgSQ,, and filtered. The filtrate was
concentrated under reduced pressure to give an ail (20 g), which was
determined by HPLC and 'H NMR to contain an 85:15 mixture of the title
compound and 4-(3-pent-4-en-1-ynyl-benzyl}-morpholine.
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m xture was heated at 90 C for 16 h, cooled to roomtenperature, %&dne 2006
filtered 20 through a pad of Celite. The pad was washed with DCM (3x50 mi),
and the fi t s diluted with water (100 nL). The aqueous phase was
extract ed w\g%ﬁﬂgg‘{\gﬁyl acetate (2x400 niL), and the conbi ned %‘F'ﬂﬁﬁﬂzgsfﬁ?ases
were washed wth water (100 nmL) and brine (100 nL), dried (rmagnesium
sulfate), and OORTd4524ated under reduced pressure. The residue was
azeotroped with 25 toluene (2x100 nL) to give a brown solid (2.1 g). To a
solution of this solid and triethylamne (7.1 m-) in DCM (100 nL) was
added p-tol uene sigdgyy chloride at 0 C The resulting mxture was warmed
to roomtenperature over a period of 2.5 h, diluted with water (10 nL), and
extracted with DCM (2x300 nmL)Y. Yhe conbi ned organi c phases were washed with
water (2x40 nmL) and brine (4 m.), and then dried (rmagnesi um sul fate) and
concentrated under redyced 48 9\June 2006 WD 03/ 050099 PCTI US02/ 38480

ORT- 1524 pressure. Chr h-0gEaphy of the residue (10-20%

et hyl acet at e/ hex ga the title conmpound as a yellow oil (6.7 Q).
Example 9 5 0 3-¢4- R-peridin-1 -yl-but-1 -ynyl)-benzal dehyde A m xture of

3- br onobenzal dehyde/ (0.58 nl), p&2l€ki um carbonate (1.73 g), copper(l)

| odi de (38 ng), i nyl. phQsphi n .. 10% pal |.adi 10 carbon (220
ng) in water (10‘*’(%:@%3%"%’ -Eutﬁf-yrg)(]xgéerﬁf}wg&hé{ﬁier%@%rg{%%& ature for 20
mn, and treated with a solution of the product of Exanple 2 (1.7 g) in DVE
(oome at e, “ondh by St i Ban e v Do 8 sl BPE bR, o
DCM (5x20 ni), a1l Métsod BI(17.85E028mdl).| TS ik Whé Bdd&d sisoiid® B1DH. (385 mihe
aqueous phase was extracted wth DCM (2x30 nlL), and the conbi ned organic

phases were dri ethe(Ragiansmixiire wes stiggd gngdicealad ihtd 3¢ dan irgdath. HClin
dioxane (4 N, 126.5 mL) was added drop-wise over 0.5 h. The ice bath was

removed, and the reaction mixture was stirred at room temperature for 2 h.

10  The viscous reaction mixture was transferred to a 500 mL addition funnei and
then added in a slow, steady stream to a 3-L, 3-necked round-bottom flask
containing ether (500 mL), as the flask contents were stirred. The addition
funnel was rinsed with absolute EtOH (115 mL), which was subsequently
added to the ether solution. Ether (500 mL) was added via an addition funnel

15 ina slow, steady stream. This resulted in the formation of a pale tan
precipitate. The suspension was stirred at room temperature for 12 h. More
ether (500 mL) was added, and the susbension was cooled to 0 °C and held at
that temperature while stirred for 3 h. The product was collected by suction
filtration using a medium porosity glass frit (filtration was slow). The filter cake

20 was broken and washed with absolute EtOH/Et,O (1:3, 2x75 mL). The product
was dried under house vacuum and, subsequently, in a vacuum oven at 35 °C
for 24 h. The dihydrochloride salt was obtained as an off-white powder (80.7
g). HPLC and '"H-NMR indicated the product to be >95% pure. A 2-L, 3-
necked round-bottom flask equipped with an addition funnel, a reflux

25 condenser and a mechanical stirrer was charged with the crude dihydrochloride
salt (80.0 g). Absolute EtOH (160 mL) was added, and the resulting
suspension was warmed to ~50 °C. Ether (320 mL) was added in a slow
stream via the addition funnel. Heating was discontinued, and the suspension
slowly cooled to room temperature with stirring over ~4 h. The flask was
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reduced pressure. Chronat ography of the residue (0-3% 2 M net hanoPiene 2006
ammoni a/ DCM gave the title conpound as a pale yellow oil (734 ng) 20
Exanpl e 10 3 4 l\/brphol i n-4-yl -but-1-ynyl)-benzal dehyde May be ared

anal ogous| W& ¥BWMpl e 9 using the product of Exanple 3. 2FCHU 2/§ 8 2006
WO 03/ 050099 PCT/ US02/ 38480 ORT- 1524 Exanple 11

3- (4- Thi onor phoORT-¥624l - but - 1-ynyl )-benzal dehyde S May be prepared

anal ogously to Exanple 9 using the product of Exanple 4. Exanple 12
4-(4-Piperidin-1 -yl-but-1 -ynyl)-benzal dehyde 10 Method A: To a sol ution of

the product of \Aggtgé’%inearg & Bath, Q?irréd"a?'nd nﬁrﬁt%ﬂ@%l 895 o(fdr A, fgled pi peridine

(2.4 mM-) follo yso I um car bonat e and potassiumi odide (81
-mg) . The resul tpleglpltatetm%cq{lasted@atsedlomtf iitglioQ Using d Gedjum porosityiglass fribom

t enper at ur e, ( )....8 t DCM (2x400
mL). The conbi nk—:‘rﬂ}aggaﬂﬁ %@agﬁ"s ‘j&g?é‘{ﬁg@ﬂ%"gﬁ%ﬁ& ?gf}é’éﬂ(\&@béoﬁm) and brine
(100 ni), dri edE(@W/&wuuznzs(usfnﬂt)e)rhe@rtsau@ms@aﬁédam%cuadeas °C cTHie title
pressure. Chronatography of the residue (6-8%2 M nethanolic _anmoni a/DCM

gave the tithe EYRPRUNGIVESOLIahEd RS aquﬁ“('llteG)%f’de (76.4). 1HANMRIAROMHZ t he title
conpound and 1- jgokj- PSB%!QXYE)E gi—ﬂﬂg?%b)H_)b‘I’bGBl'y@%]Zm PQ@Q@VQH‘Q)

Met hod B: To a m xt ure of Pd uiv) and
Cul (0.31 g, B)rarﬂ?l326(0'22é'@u3\3934ﬂl-(m (61|8D3rﬁ?—()3da-ﬂ16 1|2tBNZ(©U) rﬂ] 64 nol ,

8.0 I
sol utelqlcj)lnv12 o\rNerlg ?nq%%jHE?Fp]en 1“@ ?LH ZNEé\rA??s sggti-?ﬁQ9tﬁ§’g§hngl 1.05
753—756(m 2 H), 7.25 (m, 1H)
10
Example 18

o

1-[4-(4-Pyrrolidin-1-yl-but-1-ynyl)-benzyl]-piperidine
K;=2.0 nM

15 A mixture of the product of Example 13 (199 mg), pyrrolidine (0.084 mL), and
potassium carbonate (69 mg) in 1:1 ethanol/water (6 mL) was heated at 80 °C
for 16 h. The resulting mixture was cooléd to room temperature, diluted with
water (10 mL), and extracted with DCM (2x100 mL). The combined organic
phases were washed with water (20 mL) and brine (20 mL), dried (magnesium

20 sulfate), and concentrated under reduced pressure. Chromatography of the
residue (0-5% 2 M methanolic ammonia/DCM) gave the title compound as a
pale yellow oil (60 mg). 'H NMR (400 MHz, CDCl3): 7.33 (d, J = 8.1 Hz, 2H),
7.23 (d, J = 8.1 Hz, 2H), 3.44 (s, 2H), 2.78-2.73 (m, 2H), 2.64-2.57 (m, 6H),
2.35 (br s, 4H), 1.82-1.78 (m, 4H), 1.59-1.53 (m, 4H), 1.45-1.40 (m, 2H).

25
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25 equiv) was added. The reaction mxture was stirred at roomter?}fé?%%%ﬁe
for 16 h. A white precipitate (Et3NHBr) was col lected by filtration and
washed wit o 6e¥@e The filtrate was concentrated under redpcpds@iRssur e,
and the 50 9 June 2006 WO 03/050099 ORT-1 524 PCT/ US02/ 38480 resulting

resi due was re-%%fqé%;d in EtOAc. The Et OAc solution was washed wth 1 M
NaCH (aq) tw ce, i over MgS™, and then poured directly onto a short
pad of silica gel (neutralized with 5% Et3N i n hexanes), which was then
washed with EtQAc. The filtrate was concentrated under reduced pressure to 5
afford the prod@@"’ﬁ’iebgdark brown oil (18.1 g, 75 mmol, 92%, which was
used w thout further purificatyon (purity >95% by HPLC). MS (el ectrospray):
mass cal cul ated for CL6H190N, 241.1; mz found, 242.2 [ MtH'. Exanple 13
TsO 10 Tol uene-4-sul foni ¢ aci@M- (4-pi peridi n-1-yl net hyl - phenyl ) - but - 3- ynyl

ester A solution of t roduct/of Exanple 8 (2.0 g), piperidine (0.91 nl),
and acetic acid (0« ™ (100 m.) was treated with sodi um
tri acet oxybor ohydride (1.95 g) at roomtenperature. After 16 h, the

resul ting m xtur s treated with 10% aqueous sodi um hydroxide (30 nL). The

aqueous phase was extracted w th DCM (2x300 mgig The conbi ned organic
phases were dri &iethwddré-pinenidins!ryimetiy-rhaaey eiiceyivlaileunder reduced

pressure. The rgstdupnpy@s diluted in DCM (100 ni) and passed through a pad
of silica gel. The pagl was washed 20 with DCM (3x200 nlL). The conbi ned
filtrate was Scorfc@ituraoéthe praduct oéBxarmple 13 (398 ma), digihylamine (104 mLeaedrpound

L1 (7P per 1 arRetsPin erpBbTad forin 1 espanayater (6,n1) ey peated at 20 °C
for 16 h. The resulting mixture was cooled to room temperature, diluted with
water (10 mL), and extracted with DCM (2x100 mL). The combined organic
phases were washed with water (20 mL) and brine (20 mL), dried (magnesium

10 sulfate), and concentrated under reduced pressure. Chromatography of the
residue (0-5% 2 M methanolic ammonia/DCM) gave the title compound as a
pale yellow oil (21 mg). 'H NMR (400 MHz, CDCls): 7.33 (d, J = 8.0 Hz, 2H),
7.23 (d, J = 8.0 Hz, 2H), 3.44 (s, 2H), 2.81-2.73 (m, 2H), 2.64-2.51 (m, 6H),
2.35 (bs, 4H), 1.82-1.78 (m, 3H), 1.59-1.53 (m, 4H), 1.44-1.39 (m, 2H), 1.07 (t,

15 J=7.2Hz, 3H).

Example 20

4-[4-(4-Piperidin-1-yimethyl-phenyl)-but-3-ynyl}-thiomorpholine

20 K=6.0nM
A mixture of the product of Example 13 (199 mg), thiomorpholine (0.062 mL)
and potassium carbonate (69 mg) in 1:1 ethanol/water (6 mL) was heated at
80 °C for 16 h. The resulting mixture was cooled to room temperature, diluted
with water (10 mL) and extracted with DCM (2x100 mL). The combined

25 organic phases were washed with water (20 mL) and brine (20 mL), dried
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K;=1.6nM 51 9 June 2006 WO 03/ 050099 PCT/ US02/ 38480 ORT-1524 A mi %{we @0Gs¥
the product of Exanple 1 (254 ny), potassium carbonate (346 ng), copper(l)
iodide (7.6 ng), triphenyl phosphine (21 ng), 10% palladium on carbon (43
mg) in wat Y0 PF0MYP and DVE (1 nl) was stirred at room t enPEI/HS$A2384800r 30
mn, and treated with a solution of the product of 5 Exanple 2 (343 ng) in
DVE (1 nml). The omguis2dng m xture was heated at 80 C for 16 h, cooled to
roomtenperature, and filtered through a pad of Celite. The pad was washed
with DCM (3x3 nL), and the filtrate was diluted wth water (3 nL). The

agueous phase Welimfes Sokatd! ndHokAr el Lhaert@uddiegaitt ned or gani c

phases were drie gnesi um sul concentrated under reduced
pressure. Chr omaCbwpmalography efitae rmtltwd@ -§% 29¥gmedhanolivammonia®GN) gave

ammoni a/ DCM) gav I es NVR

(400 MHz, CDCl 3) ﬁe}iﬂgfbb@o&ﬁ&8&*3%%[%&85%&?#9@ %Wk 146763@’&%00% 3. 44
(s, 2H), 2.68-2.382(dyJ #B)0 H2 .2H) 223 %, (I 8AHHzZ, 221)3314&(&2"()028342)80 (mM,. 64-1. 52
m 8H), 1.48.1. 4H) . 1 5

17304 pi per P AP 2gte-BE I Gab AEER RS ) 261 335 G et -S9-H53 (MufEl

sol ution of the puedusd mwf2Hixanple 9 (193 ng) and piperidine (0.09 nL) in
DCE (2 m.) was treated with sodiumtriacetoxyborohydride (254 ng). After 16
h, the resulting m xture was treated with 10% aqueous pot assi um hydr oxi de

(2 nL), and extrggmgled1t h DCM (2x3 nL). The combined organi c phases were

dried (magnesi um sul fate) and concentrated under reduced pressure. 25
Chr omat ogr aphy of the resi du@ 8% 2 M net hanol i ¢ anmoni a/ DCM gave

10  4-{4-(4-Piperidin-1-yimethyl-phenyl)-but-3-ynyl}-morpholine:
K=15nM
A mixture of the product of Example 13 (199 mg), morpholine (0.052 mL) and
potassium carbonate (69 mg) in 1:1 ethanol/water (6 mL) was heated at 80 °C
for 16 h. The resulting mixture was cooled to room temperature, diluted with
15 water (10 mL) and extracted with DCM (2x100 mL). The combined organic
phases were washed with water (20 mL) and brine (20 mL), dried (magnesium
sulfate), and concentrated under reduced pressure. Chromatography of the
residue (0-5% 2 M methanolic ammonia/DCM) gave the title compound as a
pale yellow oil (40 mg). 'H NMR (400 MHz, CDCls): 7.32 (d, J = 8.1 Hz, 2H),
20 7.23(d.J =8.0 Hz, 2H), 3.73 (t, J = 4.6 Hz, 4H), 3.44 (s, 2H), 2.72-2.58 (m,
4H), 2.54 (t, J = 4.5 Hz, 4H), 2.35 (br s, 4H), 1.59-1.53 (m, 4H), 1.44-1.40 (m,
2H).

Example 22
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the title corrpound as a pale yellow oil (65 ng). 'H NVR (400 MHz,9 \opep®s:

7.35 (br s, 7.28-7.21 (m 3H), 3.42 (s, 2H), 267257(m4|—|)
2.50- 2. 43 2.39-2.31 (m 4H), 1.63-1.53 (m 8H), 1.48- 4H) .
52 9 June 2‘8@1 3"’%9903/ 050099 PCT/ US02/ 38380 CORT- 1524 ExarrpF’ET%“%P*t* (4 Pi

perid in-1-yl-but-1-ynyl)-benzyl]-norpholine K, = 0.8 nM5 Method A: A
solution of the PRINBE24 of Exanple 9 (193 ng) and m)rphol ine (0.08 rrL) I n
DCE (2 nL) was treated with sodiumtriacet oxyborohydride (254 ng). After 16
h, the resulting m xture was treated with 10% aqueous potassi um hydroxi de

(2 nmL), and extran&dy\s- gﬂdﬁ%d&ﬁ -yithéthy! nﬂsls‘m-m?dyq Pipgrddire phases were

dried (magnesium sulfate) and concentrated under 10 reduced pressure.
Chr onat ogr aphy ofi ¥ R& nMesi due (0-6% 2 M et hanolic ammoni a/ DCM) gave t he

title conpound a 7. 36
(br <, ST 2750 st 81 g drBlcPb} Efetiifie 18X 199 o) WMeltiblndfeine 8547
2.68-2.57 (m 4|—|;nL) anepomswn(mrbmte (69 ®g) in. 157 ethanoldwhter (&mhswashga\em 2H) .
15 Met hod B: 0 d t fl ' d th
roaneti o st 1 81 ngtade faf 183 e fRehin mdre et Bk g B T e RRER P e
septum with a nindteg@o mi)veds added, 3RS He! min@ite a8 egesctad With[DGM (2xdiote (54
o R et i Posset e asner s 524 1o g o™ ' ©°
et hanol (30 20 ”‘(:QOMEF dAed eflagridsfunh Gatfdley, Bndvesndentraiedclinden fedueed pRasLION

7
m xture was aIIowe to warmto roomtengerature After 14 I n when the

reaction was | uhemategiapby ef he remdee (Q-%4 2 Mapethanplici appmerialld=M) gavest er r ed
to a 500 ni moun%thra deomaofuha%aé\mte%e? fd).etH NM@Qdoetguﬁeéoerég g e to

dryness under reduce ressure. The residue™was diss 2 (300
m.), washed (d, J=8.1 Hz 2H), 7.23 (d, J = 8.1 Hz, 2H), 3.44 (s, 2H), 2.71-2.46 (m, 12H),

2.35 (br s, 4H), 2.30 (s, 3H), 1.59-1.53 (m, 4H), 1.45-1.38 (m, 2H).

Example 23

&

N

1-[4-(4-Pyrrolidin-1-yimethyi-phenyl)-but-3-ynyl}-piperidine
Ki=1.4 nM :
A solution of the product of Example 12 (241 mg), pyrrolidine (0.125 mL) and
acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
20 triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resuiting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
phases were washed with brine (50 mL), dried (magnesium suifate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
25 5.5% 2 M methanolic ammonia/DCM) gave the title compound as a colorless
oil (73 mg). 'H NMR (400 MHz, CDCl3): 7.34 (d, J = 8.0 Hz, 2H), 7.24 (d, J =
8.0 Hz, 2H), 3.58 (s, 2H), 2.68-2.57 (m, 4H), 2.50-2.45 (m, 8H), 1.79-1.76 (m,
4H), 1.63-1.57 (m, 4H), 1.47-1.41 (m, 2H).
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25 with 5% ag. NaOH (75 nlL), dried over MgSO4, and filtered. The 9iune288t
was concentrated under reduced pressure to give an oil (20 g), which was
determned by HPLC and "H NVR to contain an 85:15 m xture of the title
compound aﬁﬂgﬁy~ 0%8ent - 4- en- 1- ynyl - benzyl ) - mor phol i ne. 53 PUUHY2668 O
03/ 050099 PCT/U802/38380 ORT- 1524 Exanple 17 ' 2HC

4- (3- (4- Pi peri dQRT11524- but - 1- ynyl -} benzyl ) - nor phol i ne di hydrochl oride 5 A
3-L, 3-necked round-bottom flask was charged with the product of Exanple
16, Method B (77.0 g, 0.25 nol). To this was added absolute EtOH (385 nL).
The reaction m eiheieas stirred and cooled to -0 Cin an ice bath. HC in
di oxane (4 N. 126.5 nlL) was added drop-w se over 0.5 h. The ice bath was
renoved, and the reaction mAtoye was stirred at roomtenperature for 2 h.
10 The viscous reaction m xt\JLg was transferred to a 500 nL addition funnel

and then added in a slqQw, steady streamto a 3-L, 3-necked round-bottom
flask containing e - n¥), as the flask contents were stirred. The
addition funnel S Ssed with absolute EtOH (115 i), which was

subsequently a de to the ether solution. Ether (500 nL) was added via ari
addi ti on funnel in a slow, steady stream This resulted in the formation

of a pale tan itate. The nS|o rred at roomtenperature
for 12 h. Mre Qéﬁﬁ'p{e&% H‘;bl{’é r&ﬁ azy a’Hﬂ'P{‘ﬁ'té'* suspen5| on was cooled to O
C and held at «&ab5StrMperature while stirred for 3 h. The product was
collected by _sugtion filtration ing a i ym por osi t frit
(filtration évasi‘ﬁ E'Wf’ Oh'h@ WPW%Pyéﬁgp'gdg&géyﬁ\ggﬂﬁﬂmgﬁ%‘%ﬁd“u #nd

absol ute EtC]—VEh&&)c(ade(o d@y?,ﬁthbcﬂmgnmzwdyqbatemtrdm(ﬁa}nunder house vacuum
and, subsequent vacuum oven at for ﬁﬁ?tﬂg di hydr ochl oride

|
salt was obt ai n@%cﬁ@x@?"‘aﬁﬂd"%ﬁ@ PelRidpom demperatyre.
i ndi cated the pripduretwdsardited R0 0% Ruebugsddium hydroxide (10 mL). The

aqueous phase was extracted with DCM (2x100 mL). The combined organic
10 phases were washed with brine (50 mL), dried (magnesium sulfate), and

concentrated under reduced pressure. Chromatography of the residue (0.5-

5.5% 2 M methanolic ammonia/DCM) gave the title compound as a yeliow oil

(53 mg). 'HNMR (400 MHz, CDCl,): 7.34 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 8.2

Hz, 2H), 3.70 (t, J = 4.6 Hz, 4H), 3.47 (s, 2H), 2.68-2.57 (m, 4H), 2.50-2.41 (m,
15 8H), 1.63-1.57 (m, 4H), 1.48-1.42 (m, 2H).

Exampie 25
Q
N,——< >——/_

Vs
/
Diethyl-[4-(4-piperidin-1-yi-but-1-ynyl)-benzyl}-amine
20 Ki=1.1nM
A solution of the product of Example 12 (241 mg), diethylamine (0.155 mL) and
acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting

mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
25 aqueous phase was extracted with DCM (2x100 mL). The combined organic

59



necked round-bottom flask equi pped with an addition funnel, a refd4yRe 2896
condenser and a nechanical stirrer was charged with the crude

di hydrochl agbh9Snseséd t (80.0 g). Absolute EtOH (160 nl) vvasmgg(il&%a)éﬁ}?%t he

resulting suspension was warned to -50 C. Ether (320 ni)

slow streamvia the addition funnel. Heating was discontinued, and the
suspensi on sIov@@ 388 ed to roomtenperature with stirring over -4 h. The
flask was 54 9 June 2006 WO 031030099 PCT/ US02/ 38480 ORT-1524 cooled in an
ice bath, stirred, and maintained at 0-5 Cfor -3 h. The precipitate was
col | ect ed by sugthases weldetwashed withirimg (80 metd) driedpovagsesiyrmpsudtate)f and

bt o o0 (1 2. Ssiasd ek rdiioaf BealR ChrgiefeBihyl B0 rediid e i ¢
ﬁ/e corrpOting(SwaE 5% 2 W dnelbariviic @ffmaniaDT ysle gréé gﬁggdmpbmmmtémeéé;zm '
4 0:3 3.17- ( @"&%)WF?%@%%Q(%Z&PH&E) %33@ 628&)31 é"'l;!b@g 6‘59 (m

3.79 (bt, J 5= J@oﬁzm) Ssbl)(s 24-4)02 debzis7ém—4n)22%2t124s ?mHBH)41 @37167(n\2 H)
7.46-7.69 (m 53-7.56 ('m 5(m 1 H. 10 Exanple 1

H)

1-[ 4- (4-Pyrroli d4|_|$9 14}11 ﬂdfﬂv@*)nllp?ibén'z&ﬂ]mpﬁ'dbrl di ne K =2.0nM 15 A

m xture of the product of Exanple 13 (199 ny), pyrrolidine (0.084 nlL), and
pot assi um carbonate (69 ng) in 1:1 ethanollwater (6 nmL.) was heated at 80 C
for 16 h. The r de@mpledf ni xture was cooled to roomtenperature, diluted with
water (10 nmL), and extracted with (2x100 nL). The conbi ned organi.c
phases were washed with water (20<n1-;|) and brine (20 nlL), dried (nmagnesium
20 sul fate), and concentrated under—Neduced pressure. Chromatography of the
residue (0-5% 2 M net hanol i pmoni a/ gave the title conpound as a

N

10  1-{4-[4-(4-Benzyl-piperidin-1-ylmethyi}-phenyl]-but-3-ynyl}-piperidine
Ki=29nM
A solution of the product of Example 12 (241 mg), 4-benzylpiperidine
(0.264 mL) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resuiting

15 mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
phases were washed with brine (50 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the titte compound as a white solid

20 (80 mg). 'H NMR (400 MHz, CDCly): 7.32 (d, J = 8.0 Hz, 2H), 7.28-7.15 (m,
5H), 7.12 (d, J = 7.1 Hz, 2H), 3.43 (s, 2H), 2.83-2.80 (d, J = 11.5 Hz, 2H), 2.68-
2.56 (m, 4H), 2.52 (d, 7.0 Hz, 2H), 2.46 (br s, 4H), 1.87 (t, J = 9.9 Hz, 2H),
1.62-1.57 (m, 6H), 1.53-1.41 (m, 3H), 1.34-1.24 (m, 2H)
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pale yellow oil (60 nmg). 'H NVR (400 MHz, CDCl 3): 7.33 (d, J = 8.4Jurz20@),
7.23 (d, J =8.1 Hz, 2H), 3.44 (s, 2H), 2.78-2.73 (m 2H), 2.64-2.57 (m
6H), 2.35 (br s, 4H, 1.82-1.78 (m 4H), 1.59-1.53 (m 4H), 1.45-1.40 (m
2H) . 25 55WO @@/M992006 WO 03/ 050099 PCT/ US02/ 38480 ORT- 1pea/tBezsguse 19

Di et hyl -[4-(4-pi peridin-1-ylnethyl-phenyl)-but-3-ynyl)-amne K = 2.4 nM5
A mxture of thery pshact of Exanple 13 (199 ny), diethylam ne (0.104 m -)
and potassium carbonate (69 ng) in 1:1 ethanol/water (6 m-) was heated at
80 C for 16 h. The resulting m xture was cooled to room tenperature,
diluted with Wl S5 (14 m), and extracted with DCM (2x100 ). The conbi ned
organi ¢ phases were washed with water (20 nL) and brine (20 m.), dried
.(magnesi um 10 sul fate), and conoéentrated under reduced pressure.

Chr omat ogr aphy of the resid -5% 2 M net hanol i ¢ ammoni a/ DCM) gave t he
title conpound as a pale yellowoil (21 ng). 1H NVR (400 MHz, CDCI3): 7.33
.(d, J =8.0 Hz, 2H), = 8.0 Hz, 2H), 3.44 (s, 2H), 2.81-2.73 (m
2H), 2.64-2.51 (m .35 (bs, 4H), 1.82-1.78 (m 3H), 1.59-1.53 (m

4H), 1.44-1.39 ( 1.07 (t, 15 J =7.2 Hz, 3H). Exanple 20
4-[4-(4- Pi peddi n-Y2yI net hyl - phenyl - but - 3-ynyl ] -t hi onorpholine 20 K = 6.0
nM A m xture of e product of Exanple 13 (199 ny), thionorpholine (0.062
m.) and potassiym carbonate (6 in 1:1 ethangUwater (6 nL) was heated
at 80 C for 161#‘."(‘%%@%" ?U]'Y'TWZJ%D'&FBZ sRIPeBN 8Pt 0 room tenperature,
diluted with wgfen 7A@ m-) and extracted with DCM (2x100 ni). The conbi ned

25 organi ¢ phases were washed w th_wat er (220 m.) and brine (20 nlL), dried
5 A solution of the product of Example 12 (241 mig), 4-hydroxypipendine

(152 mg) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic

10 phases were washed with brine (50 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the title compound as a colorless
oil (60 mg). 'H NMR (400 MHz, CDCl,): 7.34 (d, J = 8.0 Hz, 2H), 7.22 (d, J =
8.0 Hz, 2H), 3.72-3.65 (m, 1H), 3.47 (s, 2H), 2.75-2.57 (m, 6H), 2.47 (br s, 4H),

15 213 (t, J = 9.6 Hz, 2H), 1.90-1.84 (m, 2H), 1.63-1.53 (m, 5H), 1.47-1.41 (m,
3H).

Example 28

20 2-{1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-2-yl}-ethanol
Ki=0.4 nM
A solution of the product of Example 12 (241 mg), 2-piperidineethanoi
(194 mg) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting
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56 9 June 2006 WD 03/050099 PCT/ US02/ 38480 ORT- 1524 (magnesi um s§I¥M88 #9058 and
concentrated under reduced pressure. Chromatography of the residue (0-5% 2
M net hanol i ¢c_ammoni a/ DCM) gave the title conpound as a pale yellow oil (27
mg). 1H NVYQOBMRz, coci3):  7.32 (d, J = 8.0 Hz, 2H), 7.PGT/P§02/38480 g 1
Hz, 2H), 3.44 (s, 2H), 2.83-2.80 (m 5 4H), 2.74-2.68 (m 6H), 2.59-2.55 (m
2H), 2.35 (br s,ORTN524.59-1.53 (m 4H), 1.44-1.39 (m 2H). Exanple 21 10
4-[4-(4-Pi peridin-1-ylnethyl-phenyl)-but-3-ynyll-norpholine Ki=15nM A

m xture of the product of Exanple 13 (199 ny), norpholine (0.052 nL) and

pot assi um car bonﬁ&ﬁlré Was m)azeunviﬂni%v?%g@éqzkoo eée)é’éiﬁﬁ h{dolibe (Y&mLhephed at 80 C

for 16 In. The resulting m xture was to roomtenperature, diluted
with 15 water (EQuUaCYs phasearas extactedwithiDCMNRKPB0L0b).nThe cambingd eroamic

ot TS HBEEs WERIRE M \IEHnE (5 7l ) Mrlecifbdnesilfh sdffaidldna A1 €

(magnesi um sul f and concentra pressure.”
Chr onmat ogr aphy a@bntérdrated:sndbreedied pressivteret ranwtograpimnafithe fédithe (@bse t he

(65 DS, S 2 O antab b b e g iR S il 1,7
3.44 (s, 2H), 2.01292nd)8 'IINMR4400 MBz58DCl,): 7034-(d} J5 811 H21BH), 223, Uv 89, 4H),
159153 (m 4 ol i di 0 (1 o 2H vy BAIRYE (22185 7.9 72435 18§ %a3 YO
(d, J = 13.0 Hz, 1H), 2.96-2.90 (m, 1H), 2.74-2.57 (m, 7H), 2.47 (br s, 5H),
2.20-2.12 (m, 1H), 1.97-1.25 (m, 11H) ‘
10
Example 29

Q
QO

1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-decahydro-quinoline
Ki= 0.8 nM
15 A solution of the product of Example 12 (241 mg), decahydroquinoline
(0.224 mL) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
20 phases were washed with brine (50 mL), dried (magnesium suifate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the title compound as a colorless
oil (29 mg). 'H NMR (400 MHz, CDCl,): 7.32 (d, J = 8.0 Hz, 2H), 7.21 (d, J =
8.0 Hz, 2H), 4.03 (d, J = 13.7 Hz, 1H), 3.19(d, J =13.7 Hz, 1H),2.77(d, J =
25 11.1 Hz, 1H), 2.68-2.57 (m, 5H), 2.47 (br s, 5H), 2.23-2.18 (m, 1H), 1.95-0.83
(m, 18H).
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1 -Methyl -4-[4-(4-piperidin-1-ylnmethyl-phenyl )-but-3-ynyl]-pi perazune006;
=21 nM A m xture of the product of Exanple 13 (199 ng), 1-nethyl piperazine
(0.067 nL and @tasm um carbonate (69 ng) in 1:1 ethanol/water (6 nlL) was
heated 5 %or 16 h. The reaction mxture was cool edPGTHUS0BS8480

t enper at ur e. V\ater (10 mM-) was added, and the m xture was extracted with
DCM (2x100 nl) .oRheszopnbi ned organi ¢ phases were washed with water (20 nl-)
and brine (20 nmL), dried (nmagnesium sul fate), and concentrated under
reduced pressure. Chromatography of the residue (0-5% 2 M nethanolic
ammoni a/ DCV) ga\@a%éw title corrpound as a white solid (13 nmg). 'H NWR
(400 MHz, CDCI 3) é (d, J 8.1 Hz, 2H), 7.23 (d, J 8.1 Hz, 2H), 3.44
(s, 2H), 2.71-2.46 (m 12H)), 2 (br s, 4H), 2.30 (s, 3H) 1.59-1.53 (m
4H), 1.45-1.38 (m 2H). Exanpl e R3./15

1-[4-(4-Pyrrolidin-1-ylneth I-phenN )-but-3-ynyl)-piperdne KL = 1.4 nMA
sol ution of the product 12 (241 ng), pyrrolidine (0.125 m-) and

acetic acid (0.067 NI D (2 nL) was treated with sodi um 20

triacet oxyborohydri de (318 ng) at roomtenperature. After 16 h, the
resulting mxture treated with 10% aqueous sodi um hydroxide (10 nm).
The aqueous phagmowas extracted with DCM (2x100 nL). The conbi ned organic
phases were washed wi th brine éSO ) ragnesi um syl f ate),  and
concent rat ed undaf-(fFiRRridin-hryks %‘UH@“Y')C?%W&PG%F'@EW?"@‘D?W ¢ Agid; (0.5 25

5.5% 2 M net hang, q @RAKPENI a/ DCM gave the t| t I e corrpound as a colorless oil
(73 ny). 'HNI\/R(400 3): 7.34 ( 7.24 (d, J =
8.0 Hz, 2H) 33, %Sq'%tlomfl)the QrOGBcthﬁamﬁie YMZ“ zngéc)lsszn'@sc?tﬁ{“'%1 92 5'979 1.76
(m  4H), 1.63- hngackfit adbl6.067 i) ih IEM(BImi3Was tRétéd iR R0dRE WO 03/ 050099
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL)., The combined organic
10 phases were washed with brine (50 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the title compound as a white solid
(87 mg). 'H NMR (400 MHz, CDCl5): 7.33 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0
Hz, 2H), 3.94 (s, 2H), 3.49 (s, 2H), 2.67-2.57 (m, 4H), 2.51-2.45 (m, 8H), 1.77-
15 1.71 (m, 5H), 1.63-1.57 (m, 4H), 1.47-1.42 (m, 2H).

Example 31

-
ol

8-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl}-1,4-dioxa-8-aza-spiro[4.5]decane

20 K=18nM
A solution of the product of Example 12 (241 mg), 1,4-dioxa-8-
azaspiro[4.5)decane (0.192 mL) and acetic acid (0.067 mL) in DCM (2 mL) was
treated with sodium triacetoxyborohydride (318 mg) at room temperature. After
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PCTI US02/ 38480 ORT-1 524 Exanple 24 0 4-[4-(4-Piperid 9 June 2006
I n-1-yl-but-1-ynyl)-benzyl]-nmorpholine K =55 nM5 A sol ution of the

product of wesagisbeel2 (241 ng), norpholine (0.131 nl) and @&ﬁ% (0. 067
m) in DCM (2 nmL) was treated with sodium triacetoxyborohydride (318 ng) at

roomtenperature ft;ﬁ 16 h, the resulting mxture was treated with 10%
aqueous sodi um h E Ieftle (10 nt.). The aqueous phase was extracted with DCM
(2x100 nlL). The corrbl ned organi c 10 phases were washed with brine (50 ),
dried (magnesiumsulfate), and concentrated under reduced pressure.

Chr omat ogr aphy of6 h.itbe rwlttmgémwreswas treeted withnl%h anbequs sadinm ihydoXIdE gave

(65 5 L' 5°Te OBy, T a8l Phnaselet ek Wil Bt 85 o) ke D s
3. 47 (s, 2I(—I) 2. @gnbinésyorganic pHase Qwe@-veashid Wwith bribg (SG-ImL).ldrﬁﬁ (maQTle§mm 4H) ,
1.48-1.42 (m 2

Di et hyl - [ 4- (4- p:_%ugPll%élaérH%che "l%é'E}[ﬁ'e‘l“9‘6‘%‘?"‘6‘:592%7?35“5% Ghrompjography of the, \; A
sol ;J;[ i on :)L 'E !Seorgglddel(n 58(5% 2aMphethdnblic 24imonia/DOM dave | thertitie céipdurid ad) and
??leacgt g)iybor ohyﬂ??'gkgs(sséi)]ég)%ﬂ?%it %W@Wﬁ @SE‘H kh%i&d n¢11 Hz, gH).

resul ting mxthzwsniaemzeQsthsé&%Dckﬂwﬁ(biedm Me:l(rsoznﬂec.izﬂ-ﬁavt)

The 25 aqueous phase was_extract conbined organic

).
59 9 June 2006 WD.@5No%68357dmy 48,0247 (brs, 4HS 2.19-2.11 1H) 2.02-1.95 (m,
2H), 1.87-1.83 (m, 2H), 1.79-1.57 (m, 7H), 1.47-1.41 (m, 2H).

10
Example 32

1-Methyl-4-{4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine
Ki=0.7nM

15 A solution of the product of Example 12 (241 mg), 1-methyipiperazine
(0.166 mL) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room -temperature. After 16 h, the resulting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic

20 phases were washed with brine (50 mL), dried (magnesium suifate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the title compound as a coloriess
oil (65 mg). 'H NMR (400 MHz, CDCl3): 7.33 (d, J = 8.2 Hz, 2H), 7.23 (d, J =
8.2 Hz, 2H), 347 (s, 2H), 2.68-2.57 (m, 4H), 2.47 (br s, 12H), 2.28 (s, 3H),

25 1.62-1.57 (m, 4H), 1.47-1.41 (m, 2H).



PCT/ US02/ 38480 phases were washed with brine (50 nlL), dried (nagresinea0s
sul fate), and concentrated under reduced pressure. Chromatography of the
residue (0.5- 5.5% 2 M nethanolic anmoni a/ DCM gave the title conpound as a
col orl ess wad3/06@9ng). 1H NVR (400 MHz, CDCI3): 7.33 (d, PCcIngoissisy 2H),
7.24 (d, J =5 8.0 Hz, 2H), 3.53 (s, 2H), 2.68-2.57 (m 4H), 2.52-2.45 (rn,
8H), 1.63-1.57 (oRT-1424, 1.47-1.41 (m 2H), 1.02 (t, J = 7.1 Hz, 6H).
Exanpl e 26 10 1-{4-(4-(4-Benzyl -pi peridin-1-yl net hyl

}phenyl ] -but-3-ynyl)-piperidine K =2.9nM A sol ution of the product of
Exanple 12 (241 enzyl pi peridine (0.264 nL) and acetic acid (0.067
m.) in DCM (2 mé?}"\ﬁas reated with sodium triacetoxyborohydride (318 np)
at roomtenperature. After 16 b/ the resulting 15 m xture was treated with
10% aqueous sodi um hydr oxi de ( ). The aqueous phase was extracted with

DCM (2x100 nlL). The conbi ned organjc phases were washed with brine (50 nL),
dried (nmagnesi um sulfateg %nd_ cgncentrat ed under reduced pressure.
Chr omat ogr aphy o, NG € e (0.5- 5.5% 2 M nethanolic ammoni a/ DCM gave
the title conpou as a white solid 20 (80 ng). "H NMR (400 WHz, CDCl 3):

(7200 2. 83 2. BPgOTe- ipsade a1 -vﬁv*%ge'?zzﬁéé e, J4;D Frsa ro
Hz, 2H), 246(b(.$)5|4lvl) 1.87 (t, J = 9.9 Hz, 1.62-1.57 (m 6H),
éc?'?uéog/lm(g;néog)gﬁ"“:]ﬂ fé;&?ﬁ?ﬁg&t?? E%g@'nple 12:| &rﬁ mQg), cyc e%’(a?m 00(% 172 mL),
1-[ 4- (4- Pi peri diandbcglic Seit (0LO6MxL) intBORMYR ImLY)ivesy trekitéd Withisodili= 1. 7 nM
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
10 phases were washed with brine (50 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the title compound as a coloriess
oil (35 mg). 'H NMR (400 MHz, CDCl3): 7.34 (d, J = 8.0 Hz, 2H), 7.23 (d, J =
8.0 Hz, 2H), 3.79 (s, 2H), 2.68-2.57 (m, 4H), 2.49-2.40 (m, SH), 1.92-1.86 (m,
15 2H), 1.76-1.69 (m, 2H), 1.62-1.54 (m, 4H), 1.47-1.41 (m, 2H), 1.29-1.05 (m,
6H).

Example 34

Q

20 Indan-1-yi-[4-(4-piperidin-1-yi-but-1-ynyl)-benzyl]-amine
Ki=1.3nM
A solution of the product of Exampie 12 (241 mg), 1-aminoindian (0.192 mL)
and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting
25 mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
phases were washed with brine (50 mL), dried (magnesium sulfate), and
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5 A solution of the product of Exanple 12 (241 ng), 4-hydroxypi p@Jief 3986 (152
ng) and acetic acid (0.067 nL) in DCM (2 nL) was treated with sodi um

triacet onyp(S {)(}'43 d9de (318 ng) at roomtenperature. After ggjf@é“?(i}g**%)

resul ting ure was treated with 10% aqueous sodi um hydr

The aqueous phmﬁgi extracted with DCM (2x100 nL). The conbi ned organic
10 phases were ith brine (50 nm.), dried (magnesium sul fate), and
concentrat ed under reduced pressure. Chromatography of the residue (0. 5-
5.5% 2 M net hanolic ammoni a/ DCM) gave the title conpound as a col orl ess oi |
(60 ng). 'H NIVR qoaeentrated ungseireguced messuce. Ghrommtography ofthe residue (Op-

8.0 Hz, 3. 7 7 (br
S ar)| 15 b 13 110 nangharioldanyioapcy) gl né e sombybdls ¢ iorisd 7
1.47-1.41 (m 3H)(11EMp||'éNMRGOCQUHZ CDCI3): 7.37-7.28 (m, 8H), 4.27 (t, 6.6 Hz,
2-{1-[4-(4- Plper I y p I 25 t K, =
0.4 nM A sol uti on Qaér@! %ggﬁuéﬁy%ggﬁg% I"]il %gg’g ng{h,." ﬁiplbbsgr%%?ﬁéét hanol
(194 ng) and scetH)c2.404267 (in,(6H), 1190-1.82 PEMH)21:68}1.8Rmt 4dpt1eaV-Wi1 msodi um
triacet oxybor ohygri de (318 ng) at roomtenperature. After 16 h, the
resulting 61 9 e 2006 WD 03/050099 PCTI USO2/ 38480 ORT-1524 m xture was
treated with 10% aqueous sodi um hydroxide (10 nL). The aqueous phase was
extracted with ﬁ\aﬂg{(ﬁxﬁgo m.). The conbi ned organic phases were washed with
brine (50 n), & Mgnesi um sul fate), and concentrated under reduced

pressure. Chromatography of the sidue (0.5 5 5.5% 2 M nethanolic
anmmoni a/ DCM gave the title co@d as a colorless oil (9 ng). 1H NWR (400

(0]
Mz, CDCI3): 7.34 (d, J = 8.1 HTNH), 7.22 (d, J = 8.0 Hz, 2H), 4.15 (d, J
= 13.1 Hz, 1 H), 3.95-3. m 1H, 3.77-3.71 (m 1 H), 3.43
(D

N

&

10 1-Phenyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine
K=7.0nM
A solution of the product of Example 12 (241 mg), 1-phenylpiperazine
(0.229 mL) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resuiting
15  mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
phases were washed with brine (50 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the titte compound as a colorless
20 oil (38 mg). 'H NMR (400 MHz, CDCly): 7.17 (d, J = 8.0 Hz, 2H), 7.09-7.05 (m,
4H), 6.74 (d, J = 8.2 Hz, 2H), 6.67 (t, J = 7.4 Hz, 1H), 3.36 (s, 2H), 3.01 (t, 4.9
Hz, 4H), 2.50-2.39 (m, 8H), 2.29 (br s, 4H), 1.45-1.37 (m, 4H), 1.30-1.23 (m,
2H).
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d J =13.0 Hz, 1 H, 2.96-2.90 (m 1 H), 2.74-2.57 (m 7H), 2. £1up&r00s
H, 2.20-2.12 (m 1H) 1.97-1.25 (m 11 H 10 Exanple 29

[4-(4-Pi -but - 1-ynyl ) - benzyl ] - decahydr o- qui nol i ne = M 15
A sol uti on%‘?@%ﬁw roduct of Exanple 12 (241 ng), decahydr oﬁ‘&T’Hé‘rz{%ﬁé’“’(o 224
m-) and acetic acid (0.067 nL) in DCM (2 nlL) was treated wth sodium
triacetoxyborohﬁﬁT‘&l "(318 ng) at roomtenperature. After 16 h, the
resulting mxture was treated with 10% aqueous sodi um hydroxide (10 ni).
The aqueous phase was extracted with DCM (2x100 nL). The conbi ned organic
20 phases were Viaahple 86th brine (50 nl), dried (magnesium sul fate), and
concentrated under reduced pressur Chr omat ogr aphy of the residue (0.5-
‘5.5% 2 M net hanolic ammoni a/ DCM) ¢ave the title conpound as a colorless oil
(29 my). 1H NWVR (400 MHz, CDCI3) 2 (d, J =8.0 Hz, 2H), 7.21 (d, J =

8. 0Hz, 2H), 4. 03(d, J=13. 7Hz, 1 3 19(d =13. 7Hz. 1H), 2. 77(d,J= 25 11.1 Hz, 1
-H),268257(m5H) 2./ , 2.23-2.18 (m 1 H, 1.95-0.83 (m
18H). 62 9 June 2006 3/ 05t 099 PCTI US02/ 38480 ORT- 1524 Exanpl e 30 H2NOC
1-[4-(4-Piperidin-1- y U?t 1-ynyl)-benzyl ] - pi peri di ne-4-car boxylic acid
amde K =1.6n ution of the product of Exanple 12 (241 ny),

i soni pecot am de and acetic acid (0.067 nL) in DCM (2 nL) was
treated with sodi um tr| acet oxyborohydri de (318 ng) at room tenperature.
After 16 h, the Benzyt4-ify(4-pipendin-1-yi-but-1-ynyl)}-benzyl}-piperazine

Ki=9.0 nM

5 A solution of the product of Example 12 (241 mg), 1-benzylpiperazine
(0.261 mL) and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
triacetoxyborohydride (318 mg) at room temperature. After 16 h, the resulting

(
5
1

mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
aqueous phase was extracted with DCM (2x100 mL). The combined organic
10 phases were washed with brine (50 mL), dried (magnesium sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
5.5% 2 M methanolic ammonia/DCM) gave the titie compound as a coloriess
oil (136 mg). 'H NMR (400 MHz, CDCls): 7.38-7.21 (m, 9H), 3.51 (s, 2H), 3.48
(s, 2H), 2.68-2.56 (m, 4H), 2.46 (br s, 10H), 1.62-1.56 (m, 6H), 1.47-1.42 (m,

15 2H).
Example 37
Q
el
w,
Me3CO,C

4-[{4-(4-Piperidin-1-yl-but-1-ynyl)}-benzyl]-piperazine-1-carboxylic acid tert-buty!
20 ester

Ki= 15 nM

A solution of the product of Example 12 (241 mg), tert-butyl 1-

piperazinecarboxylate (559 mg) and acetic acid (0.067 mL) in DCM (2 mL) was
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mxture was treated with 10% aqueous sodi um hydroxi de (10 nmL). Théinez§%Rous
phase was extracted with DCM (2x100 nL). The conbi ned organic 10 phases were

washed wit ' 50 nL), dried (magnesium sul fate), and Qated
under redu@e }85@939'(5ure. Chr omat ogr aphy of the residue (0.5-PE§!.L§/?E§J?*

met hanol i c amma%gg) gave the title conpound as a white solid (87 ny).
'H NVMR (400 MHz, ): 7.33 (d, J =8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz,
2H), 3.94 (s, 2H), 3.49 (s, 2H), 2.67-2.57 (m 4H), 2:51-2.45 (m 8H), 1.77-
15 1.71 (m 5H), 1.63-1.57 (m_4H), 1.47-1.42 %3111 2H). Exanmple 31 0 ,0
8- [ 4- (4- Pi per i dirpated withisadium fiagatoxyberohydlide (318dnghat reomAempgratyes Aflefiecane

20 K; =1. 8nM A ty : . . 4 , - di -8-
azaspiro 2 5] dzggﬁé{hggg%tgbgﬁ?‘%%g}éggreet% ?eﬁ%%f%ﬁg%n%% 'Béﬁﬂl}‘t ?ﬂ)f? was
}A\; teat egBV\/igt 51 so(fioumi}. rTrwczE.meS/ ryHphase vas d)ara(cmNB iﬂngM (Zxclbeﬁrzmle)rrﬁdaeat ure.
er une ! . -\152
resulting m xt upérggﬁgd %giceog%g? ﬁgﬁe%‘{% %%é‘(’)'ﬁﬂsé@noeoﬂsﬁwygﬁ%?( ﬁgaeéh e(s WWL) .
TEe agueous phaﬁﬂifdatea;s‘_ amwmna?ggmggemwud (:ébé;ir@@swrb.) C_hi’dmatogﬁﬂh;?'rwme)rgani c
ases were washed, wi e ri e esi sul fate), an
(F:) oncentrated u nﬁeéfd”f"‘ébgégé%%r Mé@ﬂP@?g'Gﬁm?'aéﬁ‘gﬂ%V&% r@e @W@gb% as
(0.5-5.5% 2 M nmatimaeeblic (22 iéﬂm(mmuzhwdls?:lm& os 8d S, 2H),
colorless oil (108 ng%. 1H NVR (400 MAz CDCIS‘Q:l .33 gd J =81 Hz, 2H),
7.22 (d, J = 8. {-284d. DEB0 bz, 2h)( 38 5. 2H)1§ 43340 (. AH)s2.68-257 (B, 4d). (s, 2H),
2.92-2.87 (m 24ly,brs,&fn2.5¢ (dr's 4H[g1,.64215577 (P6HY, 1. 48%s, 9Py 19-2. 11 (m 1H),
2.02-1.95 (rpo 2H), 1.'87-1.83'(m 2H), 1.79-1.57 '(m 7H), 1.47-1.41 (m 2H).
10

Example 38

HN
1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyi}-piperazine
Ki=1.3nM
15 A solution of the product of Example 37 (184 mg) in 1,4-dioxane (7 mL) was
treated with 4 N HCl in 1,4-dioxane at room temperature for 16 h. The solvent
was evaporated, and the resulting mixture was treated with 10% aqueous
sodium hydroxide (10 mL). The aqueous phase was extracted with 10%
methanol in DCM (2x100 mL). The combined organic phases were washed
20  with brine (50 mL), dried (magnesium sulfate), and concentrated under
reduced pressure. Chromatography of the residue (1-6% 2 M methanolic
ammonia/DCM) gave the title compound as a white solid (87 mg). 'H NMR
(400 MHz, CDCl3): 7.34 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 3.47 (s,
2H), 2.91 (t, J = 4.8 Hz, 4H), 2.69-2.58 (m, 4H), 2.48-2.43 (m, 8H), 1.64-1.58
25 (m, 4H), 1.47-1.41 (m, 2H).
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Exampl e 32 1-Methyl -4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl) - pi perre200e
K;=0. 7nM 15 A solution of the product of Exanple 12 (241 ny),

1- et hyl pi RO 8F0406ve( 0. 166 L) and acetic acid (0.067 ) inp dssidy) Was
treated with sodium triacetoxyborohydride (318 ng) at room fenperature.
After 16 h, the resultlng m xture was treated wth 10% aqueous sodi um

hydr oxi de (10 rrL?R M™M@4 aqueous phase was extracted with DCM (2x100 mli). The
conbi ned organi c 20 phases were washed with brine (50 nlL), dried (rmagnesi um
sul fate), and concentrated under reduced pressure. Chronmatography of the
resi due (0.5- 5.Ben®plé/38et hanol i c anmoni a/ DCM) gave the title conpound as a
colorless oil (65 nmg). "H NMR (400 MHz, CDCI3): 7.33 (d, J = 8.2 Hz, 2H),
7.23 (d, J = 8.2 Hz, 2H), 3.47 (5, 2H), 2.68-2.57 (m 4H), 2.47 (br s,
12H), 2.28 (s, 3H), 25 1.62-1\sg (m 4H), 1.47-1.41 (m 2H). 64 9 June 2006

WO 03/ 050099 PCT/ U502/ 38 ORT- 1524 Exanple 33

Cycohexyl - [ 4- (4- pi per i t-1-ynyl }benzylj-a mne K =0.5nM5 A

sol ution of the p&zdﬁtt Exanple 12 (241 ng), cycl ohexylam ne (0.172 nli),
and acetic acid ( m) in DCM (2 nmL) was treated with sodi um

triacet oxybor ohydr} (318 ng) at roomtenperature. After 16 h, the
resulting mxture\was treated with 10% aqueous sodi um hydroxide (10 ni).
The aqueous phase was extracted with DCM (2x100 nL). The conbi ned organic
10 phases were mhtsbpcbpsd-#-l{ﬂ-b&-pipericﬁm-ylmmA-gdmyl)aUer(zryﬂgzimazim sul fate), and
concentrat ed unq? Woed pressure. Chromatography of the residue (0. 5-
5.5% 2 M net hanol'ic a nia/ DCM gave the title conmpound as a colorless oil

(95 ng). 'H NVR A é6i0tidn-af thelprddict of Exadpled38 (74 m8), GcetonedsimL) andacetic J =

acid (0.014 mL) in DCM (3 mL) was treated with sodium triacetoxyborohydride
(67 mg) at room temperature. After 16 h, the resulting mixture was treated with
10% aqueous sodium hydroxide (10 mL). The aqueous phase was extracted
with DCM (2x100 mL). The combined organic phases'were washed with brine

10 (50 mL), dried (magnesium sulfate), and concentrated under reduced pressure.
Chromatography of the residue (0.5-5.5% 2 M methanolic ammonia/DCM)
gave the title compound as a colorless oil (65 mg). 'H NMR (400 MHz, CDCl,):
7.33 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.1 Hz, 2H), 3.48 (s, 2H), 2.68-2.47 (m,
16H), 1.66 (br s, 1H), 1.63-1.57 (m, 4H), 1.48-1.41 (m, 2H), 1.04 (d, J = 6.5 Hz,

15  2H).

Exampie 40

Q

L

Ly

O

1-Phenyl-8-[3-(4-piperidin-1-yl-but-1-ynyi)-benzyi}-1,3,8-triaza-spiro[4 .5]decan-
20 4-one
Ki=2.0nM
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8.0 Hz, 2H), 3.79 (s, 2H), 2.68-2.57 (m 4H), 2.49-2.40 (m b5H), 9WueR200686
(m 15 2H), 1.76-1.69 (m 2H), 1.62-1.54 (m 4H), 1.47-1.41 (m 2H),
1.29-1.05 ( 0/@ Exanmpl e 34 20

I ndan- 1- yI - 398 %er i di n- 1-yI - but - 1-ynyl ) - benzyl j - ani ne  RCE/USOZ384RY A
solution of the product of Exanple 12 (241 ng), 1-am noindian (0.192 nl)
and acetic acidQ@rRr-86Z4nlL) in DCM (2 nL) was treated with sodi um

triacet oxyborohydride (318 ng) at roomtenperature. After 16 h, the
resulting 25 mxture was treated with 10% aqueous sodi um hydroxide (10 niL).
The aqueous ph ) EML6iRE 4G .4 3141R:,6QMhi ned or gani c
phases were msﬁ?%?ﬁﬁé%@%&f&ﬂ@l dri é@ﬁ?n@'g‘gérﬁg)s?l?n?gﬁﬁgat e), and 65 9
June 2006 WO 03/spBeiddRldeani4ss02/ 1BMBR @RU-MIS2LRCkE Ertinitidd), Bdddr2t@duced

pressure. Chro L - 9 t i

ammoni a/ DCM) gave %gg{ﬁy%ﬂéggﬁp{)ﬁ%% ggég’r 8??2%422%%%( T@g’??ﬁ?ﬂb% NVR
(400 MHz, CDC13)H),71.853(d(222 Han2H}H).62-4.58({m(4H), 6.47-HA3(m, 2#§), 3.88 (d, 5.6 Hz,
2H), 3.05-2.97 (m 1 H), 2.85-2.77 (m 1 H, 2.68-2.57 (m 5 4H), 2.49-2.57
(m 5H), 1.90-1.82 (m 1H), 1.63-1.57 (m 4H), 1.47-1.41 (m 2H). Exanple
35 10 1- Phenyl - ££xadplet4 pi peri di n-1-yl - but - 1-ynyl ) benzyl ] - pi perazine K
=7.0nM A solution of the product of Exanple 12 (241 ng), 1-phenyl pi perazine
(0.229 m-) and acetic acid (0.0 ) in DCM (2 m-) was treated with

sodi um triacetoxyborohydride (318_y4g) at roomtenperature. After 16 h, the
resulting 15 mxture was treated wdt h 10% aqueous sodi um hydroxi de (10 ni).
The aqueous phase was extr DCM (2x100 nL). The conbi ned organic

—
.__/N o)
1-{3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl}-piperidine-3-carboxyiic acid
diethylamide '

10 K=3.0nM
Prepared analogously to Example 15 using piperidine-3-carboxylic acid
diethylamide. 'H NMR (400 MHz, CDCl): 7.36(s, 1H), 7.28-7.21(m, 3H),
3.46(s, 2H), 3.38-3.25(m, 4H), 2.87-2.81(m, 2H), 2.75-2.57(m, SH), 2.46-
2.42(m, 4H), 2.19(t, J = 11.1 Hz, 1H), 1.99-1.94(m, 1H), 1.77-1.42(m, 10H),

15 3.94(t, J = 7.1 Hz, 3H), 1.07(t, J = 7.1 Hz, 3H).

Example 42

=

7 N\
N=
1-[3-(4-Piperidin-1-yi-but-1-ynyl)-benzyl}-1,2,3,4,5,6-hexahydro-[2,3bipyridinyl
20 K=11nM

Prepared analogously to Example 15 using 1,2,3,4,5,6-hexahydro-
[2,3bipyridinyl. 'H NMR (400 MHz, CDCl,): 8.64 (d, J = 2.6Hz, 1H), 8.50-8.48
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phases were washed with brine (50 nmL), dried (nmagnesi um sul f at e) ,9 Janel2006
concentrated under reduced pressure. Chronmatography of the residue (0.5-
5.5% 2 M net hanol i ¢ ammoni a/ DCM) gave the title conmpound as a colorless 20
oi | (38 ng)WOOIPSHHR (400 MHz, CDCI3): 7.17 (d, J = 8.0 Hz, PGH/US02/384807. 05
(m 4H), 6.74 (d, J = 8.2 Hz, 2H), 6.67 (t, J =7.4 Hz, 1 H, 3.36 (s, 2H),
3.01 (t, 4.9 HzoR#MbB242.50-2.39 (m 8H), 2.29 (br s, 4H), 1.45-1.37 (m
4H), 1.30-1.23 (m 2H). 66 9 June 2006 WD 03/050099 PCTI US02/ 38480 ORT-1
524 Example 36 1-Benzyl-4-[4-(4-piperid in-1 -yl-but-l -ynyl}be

nzyl ] - pi perazin Y _ Uyl f fy e (241
ng), 1-benzyl pi pmr'g‘z{yl'g’é&?gé.'%?%ﬂ&){%)EZ'Bgc?éﬁ?@"g’ng?%(.dgé? Fi; |Z’n1 (2 m)
was treated w th3.8B3i13(m, th), 284(d X\ dt.4Hrzin Hle2. THASI AgB.GaHzy td)R66rper at ur e.
After 16 h, the t L Xt ke S at ' % o) pum

hydr oxi de (10 mé'sé(%é‘m'%qﬁie"hﬁ's%égg'hg@ﬁ‘eﬁﬁaﬁ%g'fvﬁ?t n 28 l?gg*m The
conbi ned or gani c1gH). phases were washed with brine (50 nL), dried (magnesium
sul fate), and. concentrated under reduced pressure. Chronatography of the

resi due (0.5-5 5.5% 2 M net hanolic amoni a/ DCM gave the title conpound as a
colorless oil (g,&ﬁ,zﬁyg);g 1H NWMR (400 MHz, CDCI3): 7.38-7.21 (m 9H), 3.51
(s, 2H),

(s, 2H), 3.48 : 2.68-2.56 ( 4H), 2.46 (br s, 1 OH), 1.62-1.56 (m
6H), 1.47-1.42 (m 15 2H). Exanple N Me3C3C
4-[4-(4-Piperidin-1-yl-but-1-ynyl)- yl ] - pi perazi ne-|-carboxylic acid
tert-butyl 20 ester

N N
—/

FsC
1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyi]-4-(3-trifluoromethyl-phenyl)-piperazine
Ki=91 nM

10 Prepared analogously to Example 15 using 1-(3-trifluoromethyl-phenyl)-
piperazine. '*H NMR (400 MHz, CDCls): 7.39(s, 1H), 7.35-7.22(m, 4H), 7.10-
7.03(m, 3H), 3.52(s, 2H), 3.24(t, J = 5.0 Hz, 4H), 2.69-2.58(m, 8H), 2.47(bs,
4H), 1.63-1.58(m, 4H), 1.47-1.42(m, 2H).

15 Example 44

&
CEHO«—5

2-{4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl)-piperazin-1-yi}-pyrimidine
Ki=9.0 nM
Prepared analogously to Example 15 using 2-piperazin-1-yl-pyrimidine. ‘H

20 NMR (400 MHz, CDCl,): 8.29(d, J = 4.7Hz, 2H), 7.39(s, 1H), 7.31-7.22(m, 3H),
6.46(t, J = 4.8Hz, 1H), 3.82(t, J = 5.1Hz, 4H), 3.50(s, 2H), 2.68-2.58(m, 4H),
2.50-2.47(m, 8H), 1.72-1.57(m, 4H), 1.47-1.41(m, 2H).
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K; =15nM A solution of the product of Exanple 12 (241 ng), tert - ByuRA2096
pi per azi necar boxyl ate (559 ng) and acetic acid (0.067 nL) in DCM (2 m-) was
67 9 June &286 MO 03/ 050099 PCT/ US02/ 38480 ORT-1524 treated with sodium
triacet oxyBb? 8H¥1Pde (318 ny) at room tenperature. After RET/HS023§480
resulting mxture was treated with 10% aqueous sodi um hydroxide (10 niL).
The agueous phas©@RWelH2dxtracted with DCM (2x100 nl). The conbined organic
phases were washed with brine (50 m.), dried (magnesium5 sulfate), and
concentrat ed under reduced pressure. Chromatography of the residue
(0.5-5.5% 2 M neg ti4e anmoni a/ DCM) gave the title conpound as a white
solid (218 ng). 1H NWR (400 MHz, CDCI3): 7.34 (d, J =8.1 Hz, 2H), 7.23 (d,
J =8.0 Hz, 2H), 3.48 (s, 2H), 3.A3-\3.40 (m 4H), 2.68-2.57 (m 4H), 2.47
(br s, 4H), 2.36 (br s, 4H), 1.641,57 (m 6H), 1.45 (s, 9H). 10 Exanple 38
1-[4- (4-Pi peridin-1-yl -but- nzyl]-pi perazine K;=1.3nM 15 A
solution of the product of e 37 (184 ny) in 1,4-dioxane (7 nmL) was
treated with 4 NqCl i-hq1, oxane at roomtenperature for 16 h. The
sol vent was evapoﬁ,&{e;arq d the resulting m xture was treated with 10%
aqueous sodi um hydrox-de (10 nlL). The aqueous phase was extracted with 10%
met hanol in DCM 09. L 1h mi ned oraani c. ph re 20 with
brine (50 ni), df'ﬁé@?"?‘ﬁﬁ@%{%‘é.'X';?ﬁ”éﬁ]yf‘%{? gﬁnzy T éP%@H@é%?‘%ngﬁ'cuaﬁgg%n%?educed
pressure. ChroneKeg.omw of the residue (1-6% 2 M nethanolic amoni a/ DCV
ave the titlg ¢ ound as a white sol.i 9 . AIH NVR, (400 N . CDCl 3) :
9950 (a3 = § CPreared g ioadudly | Exgnled siysihg Pidssicine i garoayic ast Siisyy (1
J = 4.8 Hz, 4H),"HNRR @00 MHZNCOB): 8.20(531A), 434d(8) 11Ty 311783, 354}, 4.38-

4.31(m, 1H), 3.52(S, 2H), 3.02(d, 2H), 2.70-2.55(m, 4H), 2.48-2.42(m, 8H),

2.19-2.13(m, 2H), 1.81-1.78(m, 2H)1.63-1.60(m, 2H), 1.46-1.45(m, 2H).

10 Example 46

Methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-(2-pyridin-2-yl-ethyl)-amine

Ki= 4.0 nM '

Prepared analogously to Example 15 using methyl-(2-pyridin-2-yl-ethyl)-amine.
15 'HNMR (400 MHz, CDCl3): 8.53-8.51(m, 1H), 7.61-7.56(m, 1H), 7.30-7.09(m,

6H), 3.51(s, 2H), 3.02-2.98(m, 2H), 2.82-2.78(m, 2H), 2.68-2.57(m, 4H),

2.47(bs, 4H), 2.26(s, 3H), 1.63-1.57(m, 4H), 1.47-1.42(m, 2H).
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25 (m 4H), 1.47-1.41 (m 2H). 68 9 June 2006 WO 03/050099 PCT/ UWshiAd 363630
ORT- 1524 Exanpl e 39

1-1sopropyl -4-[4-(4-piperidin-1-yl-but-I-ynyl)-benzyl]-piperazine K =1.3nM
5 A sol uti Woe#0sodse product of Exanple 38 (74 ng), acetone KEr/osoe/3843d acetic
acid (0.014 m-) in DCM (3 nL) was treated with sodiumtriacetoxyborohydride
(67 ng) at roon@,-\efl'{?@ture. After 16 h, the resulting m xture was treated
with 10% aqueous sodi um hydroxide (10 nL). The aqueous phase was extracted
with DCM (2x100 nmL). The conbi ned organi ¢ phases' were washed with brine 10
(50 nm.), dried gf(rraﬁn@s%um sul fate), and concentrated under reduced pressure.
Chr omat ogr aphy afp esidue (0.5-5.5% 2 M net hanolic amoni a/ DCM gave
the title conmpound as a colorless,/om (65 ng). 'H NVR (400 MHz, CDC13):

7.33 (d, J =8.0 Hz, 2H), 7.23 (d< ng 8.1 Hz, 2H), 3.48 (s, 2H), 2.68-2.47
(m 16H), 1.66 (br s, 1 H),

1.63-T.%7 (m 4H), 1.48-1.41 (m 2H), 1.04 (d,
J =6.5 Hz, 15 2H). Exanplg a0 1l-Phegnyl -8-[ 3-(4-pi pe(din-I

-yl -but-1-ynyl)-benzyl]-1, riaza-spiro[ 4. 5] decan- 20 4-one K;=2.0nM 69 9
June 2006 WD 03/050099 RpT US02/ 38480 ORT-1524 Prepared anal ogously to
Exanpl e 15 using 1-phenyt-1,3,8-triaza- spiro[4.5]decan-4-one. '"H NWVR (400
MHz, CDCl3): 7.41 ( 1H, 7.32-7.21 (m 5H), 6.94-6.85(m 2H), 4.73(s,
2H), 3.54(s, 2H)/Q -2.58(m | OH), 2.47(bs,

o]
\

[2-(3.4-Dimethoxy-phenyl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-

amine

5 K=3.0nM
Prepared analogously to Example 15 using {2-(3,4-dimethoxy-phenyl)-ethyl}-
methyl-amine. 'H NMR (400 MHz, CDCly): 7.36(s, 1H), 7.29-7.20(m, 3H),
6.80-6.71(m, 3H), 3.86(s, 6H), 3.51(s, 2H), 2.78-2.75(m, 2H), 2.68-2.57(m, 6H),
2.46(bs, 4H), 2.26(s, 3H), 1.63-1.59(m, 4H), 1.47-1.44(m, 2H).

10

Example 48

-
@,f: )

4-{3-(4-Piperidin-1-yl-but-1-yny!}-benzyl}-thiomorpholine
Ki=1.0nM

15  Prepared analogously to Example 15 using thiomorpholine. 'H NMR (400
MHz, CDCl3): 7.34(s, 1H), 7.29-7.20(m, 3H), 3.46(s, 2H), 2.69-2.57(m, 12H),
2.47(s, 4H), 1.63-1.57(m, 4H), 1.47-1.42(m, 2H).

73



4H), 1.65(d, 23.2 Hz, 2H), 1.62-1.58(m 4H), 1.47-1.43(m 2H) . 59EuAHI08 41
1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-pi peridi ne-3-carboxylic acid

di et hyl am 33. OnM Prepared anal ogously to Exanple 15
pi peri di W ddbs i acid diethylamde @H NVR (400 NrPCTARPERISY, 36 o

1H), 7.28-7.21( SI-g 3.46(s, 2H), 3.38-3.25(m 4H), 2.87-2.81(m 2H),
2.75-2.57(m S5HERBI 24 2.42(m 4H), 2.19(t, J = 11.1 Hz, 1H), 1.99-1.94(m
1H, 1.77-1.42(m 10H), 15 3.94(t, J = 7.1 Hz, 3H), 1.07(t, J = 7.1 Hz,
3H). Exanple 42 NJ N 1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-1,2,3,4,5,
6- hexahydr o- [ 2, Exptnpiey49 di nyl 20 K; = 11 nM Prepared anal ogously to Exanple
15 using 1, 2, 3, 4,5, 6- hexahydr, [2,3 ]bipyridinyl. "H NW (400 MHz, CDCI 3):
8.64 (d, J = 2.6Hz, 1 H), 8.60-8.48 70 9 June 2006 WD 03/ 050099

PCT/ US02/ 38480 ORT- 1524 (m 7.80 (d, J = 7.9Hz, 1H), 7.81-7.12(m 5H),
3.64(d, J = 13.5 Hz, 3.173.13(m 1 H), 2.94(d, J =11.4 Hz, 1 H),
2.79(d, J = 13. 6\Hz, = 2.58(m 4H), 2.47(bs, 4H), 1.96-1.90(m
H, 1.82-1. 75(m6\?N2v, 6-1.39(m 10H). 5 Exanple 43 F3C

Allyl-cyclopentyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine
Ki=2.0 nM

5 Prepared analogously to Example 15 using allyl-cyclopentyl-amine. 'HNMR
(400 MHz, CDCl,): 7.37(s, 1H), 7.26-7.18(m, 3H), 5.94-5.84(m, 1H), 5.16-
5.09(m, 2H), 3.57(s, 2H), 3.13-3.07(m, 3H), 2.69-2.57(m, 4H), 2.47(bs, 4H),
1.81-1.75(m, 2H), 1.67-1.43(m, 12H).

10 Example 50

10-{3-(4-Piperidin-1-yl-but-1-ynyl)-benzyi]-1,4,7-trioxa-10-aza-cyclododecane

Ki=20nM

Prepared analogously to Example 15 using 1,4,7-trioxa-10-aza-cyclododecane.
15 "H NMR (400 MHz, CDCly): 7.38(s, 1H),'7.30~7.19(m, 3H), 3.72-2.69(m, 8H),

3.64-3.62(m, 6H), 2.74(t, J = 4.9Hz, 4H), 2.68-2.58(m, 4H), 2.47(bs, 4H), 1.63-

1.57(m, 4H), 1.47-1.43(m, 2H).
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1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-4-(3-trifluoronethyl - ghlengR)06pi pe
razine <=91 nM 10 Prepared anal ogously to Exanple 15 using
1-(3-trifluoronethyl -phenyl)- piperazine. 1H NVR (400 MHz, CDCI3): 7.39(s, 1
H), 7.35-7.%WQ0H§50e9%) , 7.10- 7.03(m 3H), 3.52(s, 2H), 3.24(RCT/PS062/3848 Hz,
4H), 2.69- 2 58(m 8H), 2.47(bs, 4H), 1.63-1.58(m 4H), 1.47-1.42(m 2H). 15
Exanpl e 44 ' NN 2oR#:1l534(4- Pi peri di n-1-yl -but - 1-ynyl) - benzyl ] - pi pe
razin-1-yl)- pyrl m di ne K. =9. OnM Prepared anal ogously to Exanple 15 using

2- pi perazi n- pyrimdine. '"H 20 NVMR (400 WMHz, CDCI3): 8.29(d, J = 4. 7Hz,
2H), 7.39(s, E%’faf'?p'gé&? 22(m 3H). 6.46(t, J = 4.8Hz, 1 H), 3.82(t, J =
5.1 Hz, 4H) 2.68-2.58(m 4H), 2.50-2.47(m 8H), 1.72-1.57(m
AH), 1.47-1 41 (m 2H. 71 ne 2006 WD 03/ 050099 PCT/ US02/ 38480 ORT-1 524
Exanpl e 45 0
1-[3-(4-Piperidin-1-yl -
amde K;=2.0nM5 Pre
pi peri di ne- 4- carboxyl cid amde. 'H NWR (400 MHz, CDCI3): 8.29(s, 1 H),
7.40(s, 1 H, 7. 1-,] 23(m 3H), 4.38 4.31(m 1H), 3.52(S, 2H), 3.02(d, 2H),
2.70-2.55(m 4H), 48242(m 8H), 219213(m 2H), 1.81-1.78(m

Ly but-1 ‘“ynﬂ%- siggmgn ahsrfRbnes A SRR kaiE ™ i o P
=1.0 nM .
5 Prepared analogously to Example 15 using thiazolidine. 'H NMR (400 MHz,
CDCl3): 7.41(s, 1H), 7.32-7.23(m, 3H), 4.05(s, 2H), 3.51(s, 2H), 3.09(t, J = 6.3
Hz, 2H), 2.95(t, J = 6.4Hz, 2H), 2.68-2.58(m, 4H), 2.47(bs, 4H), 1.63-1.58(m,
4H), 1.47-1.43(m, 2H).

10 Example 52

{2-(1H-Indol-3-yl)-ethyl]-methyi-[3-(4-piperidin-1-yi-but-1-ynyl)-benzyi}-amine
Ki=2.0nM
Prepared analogously to Example 15 using {2-(1H-indol-3-yl)-ethyl]-methyl-

15 amine. 'H NMR (400 MHz, CDCly): 8.11(s, 1H), 7.55(d, 1H), 7.36-7.01(m, 8H),
3.54(s, 2H), 3,00-2.96(m., 2H), 2.75-2.58(m, 6H), 2.48(bs, 4H), 2.32(s, 3H),
1.63-1.59(m, 4H), 1.47-1.43(m, 2H).
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Prepar ed anal ogously to Exanple 15 using 9 June 2006

met hyl - (2-pyridin-2-yl-ethyl)-amne. 15 '"H NVR (400 MHz, CDCl 3):

8. 53-8. 51( .61-7.56(m 1H), 7.30-7.09(m 6H), 3.51 2H) ,
3.02-2.98(%0M5?0%.82-2.78(m OH), 2.68-2.57(m 4H), 2.47{'&?{”5%'238:'8(?.26(3,
3H), 1.63-1.57(m 4H), 1.47-1.42(m 2H). 72 9 June 2006 WD 03/ 050099

PCTI US02/ 38480 C(PRT1N5844 Exanple 47 0

[ 2- (3, 4- Di met hoxy- phenyl)-ethyl]-nethyl-[3-(4-pi perid
in-1-yl-but-1-ynyl)-benzyl]- am ne 5 K =3. OnM Prepared anal ogously to

Exanpl e 15 usi ngExatnfi@53- di net hoxy- phenyl }ethyl]- nethyl -am ne. 'H NVR (400
MHz, CDC13): 7.36(s, 1H), 7.29-7.20 3H), 6.80-6.71(m 3H), 3.86(s, 6H),
3.51(s, 2H), 2.78-2.75(m 2H), 2.6 57(m 6H), 2.46(bs, 4H), 2.26(s, 3H),
1.63-1.59(m 4H), 1.47-1.44(m 2H). Example 481 S v N
4-[3-(4-Piperidin-1-yl-but-1,yQyl)-benzyl]-thionorpholine K =1.0OnM 15
Prepar ed anal ogousl y to Exa @ 4#si ng t hi onor pholine. 1H NVR (400 MHz,
CDC) 3): 7.34(s, }ql)f?. 7. 2m 3H), 3.46(s, 2H), 2.69-2.57(m 12H),

2.47(s, 4H), 1.6311.8Fm MH), 1.47-1.42(m 2H). 73 9 June 2006 WO
03/ 050099 PCT/ us@ms

1-{1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4-yl}-1,3-dihydro-
benzoimidazol-2-one |
5 K=1.0nM

Prepared analogously to Example 15 using 1-piperidin-4-yl-1,3-dihydro-
benzoimidazol-2-one. 'H NMR (400 MHz, CDCl3): 7.35(s, 1H), 7.29-7.21(m,
3H), 5.41(d, 30.1Hz, 2H), 3.45(s, 2H), 2.90(d, J = 11.7Hz, 2H), 2.68-2.57(m,
4H), 2.68-2.57(m, 4H), 2.47(bs, 4H), 2.19-2.11(m, 1H), 2.02-1.96(m, 2H), 1.88-

10 1.63(m, 4H), 1.62-1.57(m, 4H), 1.47-1.42(m, 2H).

Example 54

Phenyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyi]-amine

15 K=110nM
Prepared analogously to Example 15 using aniline. 'H NMR (400 MHz,
CDCly): 7.41(s, 1H), 7.40-7.24(m, 3H), 7.19-7.15(m, 2H), 6.72(t, J = 7.3Hz,
1H), 6.63-6.61(m, 2H), 4.29(d, J = 5.2Hz, 2H), 4.03(bs, 1H), 2.68-2.57(m, 4H),
2.46(bs, 4H), 2.18(s, 1H), 1.62-1.57(m, 4H), 1.47-1.44(m, 2H).

20
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ORT- 1524 Exanpl e 49 9 June 2006
Al lyl -cycl opentyl -[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amne K, =2.OnM5
Prepared anal ogously to Exanple 15 using allyl-cyclopentyl-amne. 'H NWR
(400 MHz, OYS93950099 37(s, 1H), 7.26-7.18(m 3H), 5.94-5. 84(rqT/Us2388016-
5.09(m 2H), 3.57(s, 2H), 3.13-3.07(m 3H), 2.69-2.57(m 4H), 2.47(bs, 4H),
1.81-1.75(m 2HpRM1$24 1. 43(m 12H). 10 Exanple 50
10-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-1,4,7-trioxa-10-aza-cycl ododecan
e K = 2.0 nMPrepared anal ogously to Exanple 15 using
1,4,7-tri oxa- 10E§§®p&y§§dodecane. 15 "H NWR (400 MHz, CDCI 3): 7.38(s, 1H),
7.30-7. 19(m 3H) 69(m 8H), 3.64-3.62(m 6H), 2.74(t, J = 4.9Hz,
A4H), 2.68-2.58(m 4H), 2.47 4H), 1.63- 1.57(m 4H), 1.47-1.43(m 2H). 74
9 June 2006 WO 03/050099 PET/WS02/38480 ORT-1524 Exanple 51 S ZN -( / (4
-(3-Thiazolid in-3-yl rrethyl phgnyl }but-3-ynyl]-pipe ridine 1 Ki=1.OnM 5
.Prepared anal ogousl y Exanpl £ 15 using thiazolidine. 1H NWVR (400 MHz,
CDCl 3): 7.41(s, H) , 32-7.23(m 3H), 4.05(s, 2H), 3.51(s, 2H), 3.09(t, J
= 6.3 Hz, 2H),@Q t, J = 6.4Hz, 2H), 2.68-2.58(m 4H), 2.47(bs, 4H),
1.63-1.58(m

1-[4-(3-Pyrrolidin-1-yimethyl-phenyl)-but-3-ynylj-piperidine
Ki=1.0nM

5 Prepared analogously to Example 15 using pyrrolidine. 'H NMR (400 MHz,
CDCl3): 7.37(s, 1H), 7.28-7.22(m, 3H), 3.56(s, 2H), 2.68-2.57(m, 4H), 2.51-
2.46(m, 8H), 1.79-1.76(m, 4H), 1.70-1.57(m, 4H), 1.47-1.43(m, 2H).

Example 56

10
1-[3-(4-Piperidin-1-yl-but-1-ynyl)}-benzyl}-azacyclotridecane
Ki=13nM :
Prepared analogously to Example 15 using azacyclotridecane. H NMR (400
MHz, CDCl3): 7.37(s, 1H), 7.28-7.19(m, 3H), 3.43(s, 2H), 2.50(bs, 4H), 2.36-
15  2.33(m, 8H), 1.65-1.38(m, 26H).

Example 57

Dimethyi-[4-(4-piperidin-1-yimethyl-phenyl)-but-3-ynyl}-amine
20

77



4H), 1.47-1.43(m 2H). 10 Exanple 52 N H[2-(1 9 June 2006

H i ndol - 3-yl ) -ethyl]-nethyl -(3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-am ne
K;=2.OnM P nal ogously to Exanple 15 using [2-(1 _

H- i ndol - Rﬁ)@‘%ﬁwﬁ] methyl 15 amine. 'H NVR (400 Mz, cpc B5VVUE2PH% 1h)
7.55(d, 1H) 7.36-7. O%ém 8H) 3.54(s, 2H), 3.00-2.96(m 2H), 2.75-2.58(m
6H), 2.48(bs, 4HHRT45 , 1.63-1.59(m 4H), 1.47-1.43(m 2H). 75 9
June 2006 WO 03/ 050099 PCT/ USOZ/ 38480 ORT-1524 Exanple 53
1-(1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4-yl)-1,3-di hydro-
benzoi m dazol - 2- Mayebépiepaﬂedhﬂ‘dldgmwrtetExamaleOMEid\g/dimetlmanﬁee 15 using

1- pi peridin-4-yl % % dro benzoi m dazol - 2-one. 1H NWR (400 MHz, CDCl 3):
7.35(s, 1H), Z'ytPCQ g 5.41(d, 30.1 Hz, 2H), 3.45(s, 2H), 2.90(d, J
= 11. 7Hz, 2H) 2.68-2. 57(m 4H), 2.68-2.57(m 4H), 2.47(bs, 4H), 2.19-2.11
(m 1 H, 2.02-2,.96(m _2H), 1.88 10 1.63(m 4H), 1.62-1.57(m 4H),
1.47-1.42(m 2H)EX Pe 54 HN

Phenyl -[ 3- (4- pi peri din-1-yl - -1-ynyl)-benzyl]-amne 15 K, =110nM Prepar ed
anal ogously to Exanple 15 uging aniline. 'H NWR (400 MHz, CDCI3): 7.41(s, 1
H), 7.40-7.24(m 3H), 7.19- (m 2H), 6.72(t, J = 7.3Hz,

Dimethyi-{4-(4-piperidin-1-yl-but-1-ynyl}-benzyl]-amine
May be prepared analogously to Example 23 using dimethylamine
hydrochloride.

10
Example 59

Phenyi-[4-(4-piperidin-1-yl-but-1-ynyl}-benzyl]-amine
15 May be prepared analogously to Example 23 using an-iline.

Example 60

1-[4-(3-Azirdin-1-ylmethyl-phenyl)-but-3-ynyl]-piperidine
20

May be prepared analogously to Example 15 using aziridine hydrochloride.
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1H), 6.63-6.61(m 2H), 4.29(d, J = 5.2Hz, 2H), 4.03(bs, 1H), 2.68-J2n&3Q08
4H), 2.46(bs, 4H), 2.18(s, 1 H, 1.62-1.57(m 4H), 1.47-1.44(m 2H). 20 76
9 June 20 03/ 050099 ORT-1524 Exanple 55 PCT/ US02/ 384 ,

1-[ 4- ( 3- PS'??W”%PJR- 1-yl met hyl - phenyl ) - but - 3-ynyl | - pi per i d?ﬁ%“”?é?zgffs&m 5
Prepared anal ogously to Exanple 15 using pyrrolidine. "H NVR (400 MHz,

CDCl 3): 7.37(s, ORTH5247 28-7.22(m 311), 3.56(s, 214), 2.68-2.57(m 4H),
2.51- 2.46(m 8H), 1.79-1.76(m 4H), 1.70-1.57(m 4H), 1.47-1.43(m 2H).
Exanple 56 10 1 -[3-(4-Pipe rid in-1-yl-but-I :
-ynyl ) -benzyl ] - Exampleléat ri decane K, =13nM Prepared anal ogously to Exanple 15
usi ng azacycl otri decane. 1H NVR (4 MHz, CDC13): 7.37(s, 1H), 7.28-7.19(m
3H), 3.43(s, 2H), 2.50(bs, 4H), 2/36% 15 2.33(m 8H), 1.65-1.38(m 26H).
Exanmpl e 57 Di net hyl -[ 4- (4-pi peri d\gt 1-yl et hyl - phenyl ) - but - 3-ynyl ) - am ne 20

77 9 June 2006 3/ 050099 10 ORT31 524
\ /N —
=
O—CN
2-{1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl}-piperidin-4-yloxy}-pyrimidine

5 May be prepared analogously to Example 15 using 2-(piperidin-4-yloxy)-
pyrimidine.

Example 62

_ :N
\ =
e
10  {1-{3-(4-Piperidin-1-yl-but- 1-ynyl)-benzyl]-piperidin-4-yi}-pyridin-2-yl-amine

May be prepared analogousty to Example 15 using piperidin-4-yl-pyridin-2-yl-

amine.

15 Example 63
o)
-
™\ ;
0 N
\—/
4-[4-(3-Morpholin-4-yimethyi-phenyl)-but-3-ynyl]-morpholine
May be prepared analogously to Example 15 using the praduct of Example 10

20 and morpholine.
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PCTI US02/ 38480 May be prepared anal ogously to Exanple 19 using & #B¢#&ACani ne
hydr ochl ori de. Exanpl e 58 Di net hyl -[4-(4-piperidin-1-yl-but-1-ynyl

-benzyl ] -api.ne -N May be prepared anal ogously to Exanple 2 jn
di net hyl a%g%ﬁ‘@& ochl ori de. Exanple 59 Pclishfssso

Phenyl - [ 4- (4- pi peridi n-1-yl -but-1-ynyl } benzyi]-amne 15 May be prepared
anal ogously to ©RIMI24 23 using aniline. Exanple 60 C 20
1-[4-(3-Aziridin-1-yl met hyl - phenyl ) -but - 3-ynyl ] - pi peri di ne May be prepared
anal ogously to Exanple 15 using aziridine hydrochloride. 78 9 June 2006 WO
03/ 050099 ORT- 1Ex#fmpis®ap! e 61 PCTI US02/ 38480 2-{1-[3-(4-Piperidin-I

-yl -but-1-ynyl)-benzyl] - pi peti di n-4-yl oxy)-pyrimdine 5 May be prepared
anal ogously to Exanple 15 u n?% 2- (pi peridin-4-yloxy)- pyrimdine. Exanple
62 10

{1-[3-(4-Piperidin-1-yl -but-l-N yl)-benzyl]-piperidin-4-yl)-pyridin-2-yl-am
ne May be prepared an sty /t o Exanpl e 15 using
pi peri di n-4-yl -p}Lr_i\di yl - amine. 15 Exanple 63

0} N

N/
4-[3-(4-Thiomorpholin-4-yl-but-1-ynyl}-benzyl}-morpholine

5 May be prepared analogously to Example 15 using the product of Example 11
and morpholine. .

Exampie 65

-
s

10  4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-thiomorpholine
May be prepared analogously to Example 15 using thiomorpholine.

Example 66
O

*

S N—j
—/

15
4-[4-(3-Thiomorpholin-4-yimethyi-phenyl)-but-3-ynyl}-morpholine
May be prepared analogously to Example 15 using the product of Example 10
and thiomorpholine.

20
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4-[ 4- (3- Mor phol i n-4-yl met hyl - phenyl } but - 3-ynyl ] - nor phol i ne May be? Junepelted
anal ogously to Exanple 15 using the product of Exanple 10 20 and

nor pholine. 79 9 June 2006 WO 03/050099 PCTI US02138480 ORT-1524 Exanple 64
4-[ 3- (4- Thi BRIPEHEP n- 4-yI - but - 1- ynyl ) - benzyl | - nor phol i ne 5PEE{ISBY38IBEpar ed
anal ogously to Exanpl e 15 using the product of Exanple 11 and norpholine.
Exanpl e 65 10 4-QRT(1824#i peridi n-1-yl -but-1-ynyl)-benzyl]-thionorpholine My
be prepared anal ogously to Exanple 15 using thionorpholine. Exanple 66 S N
15 4-[4-(3-Thi om orpholin-4-yl methyl-p henyl)-but-3-ynyl]-norpholine May be
prepar ed anal ogotgimpid 87 Exanpl e 15 using the product of Exanple 10 and

t hi onor pholine. 20 80 9 June 2006 WD 03/ 050099 ORT-1524 Exanple 67

4-[ 3- (4- Thi onor phol i n-4-yl - by?=Y-ynyl ) - benzyl ] -t hi onor phol i ne PCT/ US02/ 38480
5 May be prepared anal ogousl w t@ Exanple 15 using the product of Exanple 11
and t hi onor phol i ne.

S N
—/

4-[3-(4-Thiomorpholin-4-yi-but-1-ynyl)-benzyl]-thiomorpholine

5 May be prepared analogously to Example 15 using the product of Example 11
and thiomorpholine.

Example 68
o7
G
/N ;
—N N
—/
10  4-{4-[3-(4-Methyl-piperazin-1-ylmethyl)-phenyl}-but-3-ynyl}-morpholine

May be prepared analogously to Example 15 using the product of Example 10
and 1-methylpiperazine. ‘

15 Example 69
)
-
/N ;
—N N
—/
4-{4-[3-(4-Methyl-piperazin- 1-ylmethyl)-phenyl}-but-3-ynyl}-thiomorpholine

May be prepared analogously to Example 15 using the product of Example 11
20 and 1-methylpiperazine.
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Exanpl e 68 10 9 June 2006
4-{4-[ 3-(4- Met hyl - pi perazi n-1-yl net hyl ) - phenyl ] - but - 3-ynyl ) - nor phol i ne May
be prepare usly to Exanple 15 using the product of Exanple 10 and
1- et hyl pi Sveﬁﬁs?%ﬁ@% 15 Exanple 69 -N \--/ N J PCT/US02/38480
4-{4-[ 3- (4- Met hyl - pi perazi n-1-yl met hyl ) - phenyl ] - but - 3-ynyl ) - t hi onor phol i ne
May be prepared @RAI168dusly to Exanpl e 15 using the product of Exanple 11
20 and 1-nethyl pi perazine. 81 9 June 2006 WO 03/ 050099 ORT-1524 Exanple 70
1- Met hyl - 4-[ 3- (4- pi peridin-1-yl-but-1-ynyl }benzyl]-piperazinen -NVN
PCT/ US02/ 38480 Sgdwpiéeopr epared anal ogously to Exanple 15 using

1- met hyl pi perazi ne. Exanple 71 HO 10

1-[3-(4-Piperidin-1-yi-but-1-y, benzyl ] - pi peridin-4-ol May be prepared
anal ogously to Exanple 15 usiny _pj peridin-4-ol. Exanple 72 HO 15
1-[3-(4- Mor phol i n-4-yl -but: 1-ynyl ybenzyl ] - pi peri di n- 4- ol

1-Methyl-4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine
5 May be prepared analogously to 'Example 15 using 1-methylpiperazine.

Example 71

Q
@5: -

1-[3-(4-Pipendin-1-yi-but-1-ynyl)-benzyl]-piperidin-4-ol
10
May be prepared analogously to Example 15 using piperidin-4-ol.

Example 72

O

N

@ﬁ )

15 1-{3-(4-Morpholin-4-yl-but-1-ynyl}-benzyl}-piperidin-4-ol -

May be prepared analogously to Example 15 using the product of Example 10
and piperidin-4-ol.

82



May be prepared anal ogously to Exanple 15 using the product of Exqyukeodd
and piperidin-4-0l. 82 9 June 2006 WD 03/ 050099 PCT/ US02/ 38480 ORT- 1524
Exanpl e 73 HO 1-[ 3-(4- Thi onor phol i n-4-yl -but-1-ynyl)-benzyl] - pi peri di n-4-ol
5 May be pwepansieanal ogously to Exanpl e 15 using the prodpetrashybsgepl e 11
and piperidin-4-ol. Exanple 74 MO ( N 11 10 1-{4-[3-(4

Met hoxy- pi peri d'?g-rjﬁéhmet hyl } phenyl ] - but - 3-ynyl } - pi peri di ne May be prepared
anal ogously to anple 15 usi ng 4-net hoxypi peridi ne. Exanple 75 15 20 MeO
4-{4-[ 3- (4- Met hoxy-pi peridin-| -yl nmethyl)-phenyl]-but-3-ynyl}-norpholine My
be prepared anal ogously to Exanple 15 using the product of Exanple 10 and
4- met hoxypi peri%’f‘ﬂ%‘?'es 9 June 2006 WD 03/050099 PCT/ US02/ 38480 ORT-1524

Exanple 76 MeO s-—3

L
Wete
1-{3-(4-Thiomorpholin-4-yl-but-1-ynyl)-benzyl]-piperidin-4-ol

5 May be prepared analogously to Example 15 using the product of Example 11
and piperidin-4-ol.

Example 74

Q
MeO-—<:>N—j
10  1-{4-[3-(4-Methoxy-piperidin-1-yimethyl}-phenyi}-but-3-ynyl}-piperidine
May be prepared analogously to Example 15 using 4-methoxypiperidine.

Exampie 75
0
&

@f: )

15 :
4-{4-[3-(4-Methoxy-piperidin-1-ylmethyl)-phenyl}-but-3-ynyl}-morpholine
May be prepared analogously to Example 15 using the product of Example 10
and 4-methoxypiperidine.

20
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4-{4-[ 3- (4- Met hoxy- pi peridi n-1-yl met hyl ) - phenyl ) - but - 3-ynyl ) - t hi Srvore2086i ne
5 May be prepared anal ogously to Exanple 15 using the product of Exanple 11
and 4-neth | icdine. 10 84 9 June 2006 WO 03/050099 ORT- Ie 77
B OLOa AL s 1 1502/ 38480 5 1 n Vi tro Transfect i onPhRSATIEN

human hi st am ne q\lﬁ/ggégr A 10 cmtissue culture dish with a confl uent

nonol ayer of SK- lls was split two days prior to transfection. Using
sterile technique the nmedia was renoved and the cells were detached from
the dish by the addition of trypsin. 10 One fifth of the cells were then

pl aced onto a n&XTPI&EASdi sh. Cells were grown in a 37 Cincubator with 5%
CQ2 in Mnimal Essential Mdia Egglhe with 10% Fetal Bovine Serum After two
days cells were approximately 80% gonfluent. These were renoved fromthe
dish with trypsin and pelleted i clinical centrifuge. The pellet was
then re-suspended in 400 p onplete 15 nedia and transferred to an

el ectroporation cuvette w =74“cm gap between the el ectrodes. One
eceptor cDNA was added to the cells and m xed.

m crogram of superco d

The vol tage for M%@ oporation was set at 0.25 kV, the capacitance was
set at 960 F. After electroporation the cells were diluted into 10 niL

conpl ete nedi a d@rdd-[BH4iMethaxy-pipérain-1-4Onethyijipséred]-bBsSsynyfiethivimarprelife
variability in the efficiency of electroporation, four different
concentrations of cells were plated. The ratios used were; 1:20, 1:10, 1:5,
with the rensi nwybﬁprebb&dcaﬂaldgobﬂ'y ROEstisld 15Wsinyethe produdtt of ExamplBe 1cel | s

were allowed to over for hours before adding the selection nedia
(conpl et e nedi aa\'/'\'ﬁg {'ﬂ?x{ﬁ' e

10



(418). After 10 days dishes were analyzed for surviving col onies ®f;nehdes-
25 Dishes with well isolated colonies were used. Cells fromindividual
colonies were isolated and tested. SK-N-MC cells were used because they
give effi W@056099pling for inhibition of adenyl ate cycl aseCT/U$m2/384s0nes
that gave the nost robust inhibition of adenylate cyclase in response to

hi stam ne were ©ORIdMS520r further study. 30 [3H]-N nethyl hi stam ne bi nding 85
9 June 2006 WO 03/050099 PCTI US02/ 38480 ORT-1524 Cell pellets from histam ne
H3 receptor-expressing SK-N-MC cells were honogenized in 20 mM TrisHO /0.5
mM EDTA. Supermatants froma 800 g spin were collected, recentrifuged at '
30, 000 g for 30EXMPlePd| | ets were re- honogenized in 50 nM Tris/5 mV EDTA
(pH 7.4). Menbranes were 5 incubated with 0.8 nM[3H]-N net hyl hi stam ne

pl us/ m nus test conpounds for 45 mn at 25 C and harvested by rapid

filtration over GF/ C glass fiber fgldieidical Meetepsed with 0.3 %
pol yet hyl eni m ne) followed by four—WasShes wWith ice ¢

D]

e cold buffer. Filters
were dried, added to 4 nL scintillation cocktail and then counted on a
liquid scintislation counter. Non-speci ffgsP{% ndi ng was defined with 10 M 10
hi stam ne. The pK; values were cal cul ate ed on a Ka of 800 pMand a

| i gand concent r dransfec(ipm bf) cells vathithymarahistemitiergceptot he formul a: K; =(1Cso)/ (1

el LK) 121 VGG 6 AREA Pl B ORRREP PSR FIRRASRIE |
i n vivo system was splitéwo tayslptiartoitraasfiettonb |Usint sStedlertetlaniquesthe media was
removed and the cells were detached from the dish by the addition of trypsin.

10 One fifth of the cells were then placed onto a new 10 cm dish. Cells were
grown in a 37 °C incubator with 5% CO, in Minimal Essential Media Eagle with
10% Fetal Bovine Serum. After two days cells were approximately 80%
confluent. These were removed from the dish with trypsin and pelleted in a
clinical cenirifuge. The pellet was then re-suspended in 400 pl complete

15 media and transferred to an electroporation cuvette with a 0.4 cm gap between
the electrodes. One microgram of supercoiled H; receptor cDNA was added to
the cells and mixed. The voltage for the electroporation was set at 0.25 kV, the
capacitance was set at 960 puF. After electroporation the cells were diluted into
10 mL complete media and plated onto four 10 cm dishes. Because of the

20 variability in the efficiency of electroporation, four different concentrations of
cells were plated. The ratios used were; 1:20, 1:10, 1:5, with the remainder of
the cells being added to the fourth dish. The cells were allowed to recover for
24 hours before adding the selection media (complete media with 600 pg/mL
G418). After 10 days dishes were analyzed for surviving colonies of cells.

25 Dishes with well isolated colonies were used. Cells from individual colonies
were isolated and tested. SK-N-MC celis were used because they give
efficient coupling for inhibition of adenylate cyclase. The clones that gave the
most robust inhibition of adenylate cyclase in response to histamine were used
for further study.

30
[*H]-N-methylhistamine binding
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penetration profiles and kinetics of various H3 receptor antagonPdtng 2908 er
single bolus oral adm nistration. Fenmale Sprague Dawl ey Rats (-300 gram
body wei ght oused in 25 accordance with institution ar ds and
al | oned to\g%g?(fsrﬁr%g?e for at least 7 days prior to the studg.kw%%&g@

ant agoni st was formul ated in 0.5% hydroxypropyl net hyl cellul ose at a
concentration ofo'iT'?ﬁﬁ"'rrL for oral dosing. The test conpound was

adm nistered to each of eight animals as a single oral dose of 10 nmkg (10
ng/ kg) . Remai ni ng dosing solution was retained for 30 analysis. Two aninals
from each origi nal gCelupellets feorgttistamine leyrebeptozexpressing SEPN M@ loghs wereon at t

=1, 6, 24, and 48 h. After,.£a ani hani zed . | ts bl ood

was sanpled via “@HPSF%“LW& 'Uﬁ@"%?}%?ﬁ’sgﬂlﬁ‘ %@%t@h@JﬁO@”‘é&@@%

83/ 050093 P|CT | USpitywadté 80ilddkeld, téckhtrifagay st30/060 @i@mhomeglbts\haecreaﬂi aIbI |
ones an aced in a pre-wej .5 nj ube on dry ice. The 00

was added !to o 0. §'°H’896‘F*9%£/m¥§% '%F{Fgrr'%g&% iEPQrO&dpg‘,a'}-ﬂﬁoﬁFWg'@%g‘?’ﬂFf i ed sanpl e

was vort exed sandndubgied wWahto.8 hivoRd]-Nméthihatarlide PRI/MIRTS tebt ompounds for

m crocentrifuge). The clear supernatant was retained for analysis. The

frozen brain wd migiayRedC andhagestedy sapiddirationcaves b4 slass fier fiters nlg wet
perght | of 11 SSUBkirediad will s SeRlildthiigiithine) talidWety BUPRELREANN 88 ol 21 ned

for analysis. super natant's sanpl es were
anal yzed 10 by |bufferi. Filters were dredh pddedia 4 miescintiiiptiarn cadktailearecthemnountedi zi ng

sel ective reactjon. monitaqrin LC. MBI . The LC.nmet ho se eponbnex
Pol ar RP col um?"(ag'q}?' "ﬂﬂ?t"gh‘%’”&t?ri @S%S{EGQH}%"&‘?&% 8?1%#“’@)&5@ nd
acetoni trilero (lmitdmihed The pRElAIGeWerd)caldllatéd Bassd & a K3 of 800 pMand At agoni st
concentration versus tine for blood and brain were f%ener ated fromthe

LG ME/ VB r esul { 495 eoneeairations/ldLpi@P0 PM according to the formuia:

Ki=(ICso)/(1 + ([L1/(Ka))

15
in Vivo
Elucidation of oral absorption and blood-brain barrier penetration profiles of H;
receptor antagonists in the rat
20 A rat in vivo system was used to determine the blood-brain barrier

penetration profiles and kinetics of various H; receptor antagonists after single

bolus oral administration.

Female Sprague Dawley Rats (~300 gram body weight) were housed in

25 accordance with institutional standards and allowed to acclimate for at least 7
days prior to the study. Each H; antagonist was formulated in 0.5%
hydroxypropylmethyl! cellulose at a concentration of 1 mg/mL for oral dosing.
The test compound was administered to each of eight animals as a single oral
dose of 10 mlL/kg (10 mg/kg). Remaining dosing solution was retained for

30 analysis. Two animals from each original group of eight were euthanized via
CO, asphyxiation at t = 1, 6, 24, and 48 h. After each animal was euthanized,
0.1 mL of its blood was sampled via cardiac puncture, and its brain was



time (MRT) of the H3 receptor antagonist, in blood or in the brai%unedgié
calculated fromthe ratio of the area under the first nonent curve (AUMC) to
the area under the concentration time curve (AUC): AUMCZ AUC. The Bl ood 20
Brain Barri‘@&“?’?ﬂ?@%? was cal cul ated fromthe log of AUCh aj PAUDSIZ/IB480-,

O her Enbodi nents The features and advantages of the invention wll be
apparent to oneQRT-184 ordinary skill in view of the discussion, exanples,
enbodi ments, and clains relating to the invention. The invention al so
contenpl ates variations and adaptations, based on the disclosure herein

concerni ng the kémoledtlistRSecidH of HeV@ahia0SEhe8and Haded\ i Bl gréweighed 50 mbi n the
abilities of one of ordinary skill. 30 What is clainmed is: 87 June 2006

WO 03/ 0.50099 PEInicaldvbesendly iceoRT-1 524 CLAIMS 5 1. A conpound of fornul a
(1) R R2-N (1) wherein nis an integer fromO to 1; 10 R and R2 are

| ndependently selected fromC 1-3 alkyl, allyl, and C 34 cycloal kyl, or

t aken toget her wth Thebiapd wega@ddedtod3ant o tachlorgaceticaaid, anddhe f orm a

non- aromati ¢ 4-Z I fl ' i .t

addi ti onal %et grz'gg? %hﬁ%d\g%eﬁgcf%%ﬁ# lsjglg)eg\c#ie@ |” b%dn*%%hgg {6{’%0(] Kl;p}rglg é(I)V[r)le of
R3, R4, and R5 indcrGeendrifage). THeeclearrsmpainatpnt wasiretaimedforgamglysisidhelimzenher i s
sel ected from hydr.ogen, flu and.c

o NRBRO uhr el AP WS weiahEf cTmerAed f 6% wiehbesell g sEmUEmEDWSEyT 2
of tissue), and then centrifuged. The clear supematant was retained for
analysis. The supernatants from the blood and brain samples were analyzed
10 by liquid chromatography with mass spectral detection utilizing selective
reaction monitoring (LC-MS/MS). The LC method used a Phenomonex Polar
RP column (2 x 50 mm) and a linear solvent gradient of water and acetonitrile

(both 1% in acetic acid).

15 Graphs of H; receptor antagonist concentration versus time for biood
and brain were generated from the LC-MS/MS results. The mean residency
time (MRT) of the H; receptor antagonist, in blood or in the brain, was
calculated from the ratio of the area under the first moment curve (AUMC) to
the area under the concentration time curve (AUC): AUMC/AUC. The Blood

20 Brain Barrier index was calculated from the log of AUCmin/ AUCio0d-

F. Other Embodiments
The features and advantages of the invention will be apparent to one of
25 ordinary skill in view of the discussion, examples, embodiments, and claims
relating to the invention. The invention also contemplates variations and
adaptations, based on the disclosure herein conceming the key features and

advantages of the invention, and within the abilities of one of ordinary skill.

30 What is claimed is:

87



3-6 al kenyl, 6-9 nenbered carbocyclyt, 3-12 nenbered heterocyclypﬂuﬁﬁgﬂ9l,
(5- 9-nmenbered heterocyclyl)Cl. al kyl ene, and (phenyl) Cl4 al kyl ene; and R9
is 25 inde selected fromC 1.6 alkyl, C 3-6 al keny. c ered
car bocycl ng@%gds’?renber ed heterocyclyl, phenyl, (5-9- nenbeir’celc‘fgs{%/ﬁ?%b

het er ocycl yQC14 al kyl ene, and (phenyl) Cl1-6 al kyl ene; 88 9 June 2006 WO
03/ 050099 PCTI USHIF 0 ORT-1524 or 0 is a saturated 3-13 nembered N-1inked
het erocyclyl, wherein, in addition to 5 the N-linking nitrogen, the 3-13
menber ed heterocyclyl nmay optionally contain between | and 3 additi onal

het er oat ons i ndependently selected fromO, S. and N, wherein each of the
above al kyl, al kyl ene, al kenyl, heteroc%égﬁbﬁgcycloalkyl,, 10 carbocyclyl,
and aryl groups of Formula (1) may each ependently and optionally
substituted with between 1 and 3 substituents independently selected from
met hoxy, halo, amno, nitro, hydroxyl, and C 1.3 al kyl; and wherein 1-3
substituents of Q can be further independently selected (in 15 addition to
t he precedi ng pa[agrngbhpgﬁﬂmbf@mhugggyloxycarbonyl, car boxam de, Cl1.6

al kyl, 5-9-nmenbered heterocyclyl, N(ClL.6 al kyl)(5-9 nenbered heterocyclyl),
NH( 5- 9 nenbered heterocyclyl), 0(5-9 nmenbdt'ed het erocyclyl), (5-9 nenbered
het erocycl yl ) CL. 3 al kyl ene, phenyl, Cl1.2-Aydroxyal kyl ene, C24 al koxy, (C34
cycl oal kyl } &, phenyl, (phenyI)C1.3R$+kyﬂene, and (phenyl)Cl.3 20

al kyl ene-0- and where said substituent grQups of O may optionally have
between 1 and 3 substi N i ndependent |y selected fromtrifluoronethyl,
hal o, nitro, cyago, a ONOXy; or a phaknmaceutically acceptable salt,
ester, or ami deR et A ﬂrnaoA'dygf claim1, wherein NR R2 taken

()

wherein n is an integer from 0 to 1;

10 R'and R? are independently selected from C ;.3 alkyl, allyl, and C 34 cycloalkyl,
or taken together with the nitrogen to which they are attached, they form a non-
aromatic 4-7 membered heterocyclyl optionally including up to two additional
heteroatoms independently selected from O, S, and N;

15 one of R%, R*, and R® is G, one of the remaining two is hydrogen, and the other
is selected from hydrogen, fluoro, and chloro;

Gis L’Q;
20 L%is methylene;

Qis NR®R® wherein R® is independently selected from hydrogen, C 4 alkyl, C
3¢ alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-
9-membered heterocycly!)C,.¢ alkylene, and (phenyl) C;¢ alkylene; and RYis
25 independently selected from C ¢ alkyl, C 3 alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyciyl, phenyl, (5-9-membered
heterocyclyl)C. alkylene, and (phenyl) Cy¢ alkylene;
88



met hyl pi peridi nyl, di nethylam no, pyrrolidinyl, diethylam no, 9 June 2006
nmet hyl et hyl am no, ethyl propyl am no, or dipropylamno. 30 3. A conpound of
claim2, wherein NRLR2 taken together form piperidinyl, pyrrolidinyl, or

di et hyl am w0.038%0% June 2006 WD 03/ 050099 ORT- 1524 PCT/ USO2C3aR8L) 38480 A
compound of claim 3, wherein NRLR 2 taken together form piperidinyl or
pyrrolidinyl. 5?R‘f‘ 18941 ound of claim1, wherein one of R4 and RS is G 5 6.
A conpound of cTai m wherein RA is G 7. A conpound of claimb5, wherein R5
is G 10 8. A corrpound of claiml1, wherein nis 1. 9. A conmpound of claim
1, wherein Qis a saturated N-linked nitrogen- containing heterocyclyl. 15
10. A conmpound of claim9, wherein O is selected from substituted or
unsubstituted pyperidinyl, substituted or unsubstituted piperazinyl,
pyrrolinyl, pyrrolidinyl, thionorpholinyl, and norpholinyl. 11. A conpound
of claim 10, wherein substituted Qis selected fromN(C 14 20 al kyl)

pi per azi nyl , N@wxétr%tgﬁ%l fittnberba-fretitdidiodypiyl thfbrehdRtaMaicAng

1, 4-di oxa- 8-aza-spiro ecy A conpound of ‘claim9, wherein Qis a
monoval ent  riadi theN-liskingrnitiogene thes:1 3 mestbereds hetgraayElyi may optionally contain

1,4,7-trioxa-1 '
8- tr| aza- spi ro%ﬁ%ﬁ%ghgﬁ?‘%ﬁggng hetéé}lb ms 'g&écb%rng ;ylsle(?&g%lyhm]"d‘lge hyl am de,
1, 2,3, 4,5, 6- hexaxntdyNir o- [ 2, 3' Jbi pyr|d| nyl , 4 (3-trifluoronethyl -
phenyl } pi perazi ne, 2-piperazin-1-yl- pyri m di ne, piperidine-4-carboxylic
acid amde, nethyl-(2-pyridin-2-yl-ethyl)-amne, [2-(3,4-dinethoxy-

wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl, cycloaikyl,

10  carbocyclyl, and aryl groups of Formula (I) may each be independently and
optionally substituted with between 1 and 3 substituents independently
selected from methoxy, halo, amino, nitro, hydroxyl, and C 1.3 alkyl;

and wherein 1-3 substituents of Q can be further independently selected (in

15 addition to the preceding paragraph) from tert-butyloxycarbonyi, carboxamide,
C1 alkyl, 5-9-membered heterocyclyl, N(C1 alkyl)(5-9 membered
heterocyclyl), NH(5-9 membered heterocyclyl), O(5-9 membered heterocyclyl),
(5-9 membered heterocyclyl)Cy.; alkylene, phenyl, Cy_-hydroxyalkylene, C..
alkoxy, (Ca¢ cycloalkyl)-O-, phenyl, (phenyl)C,.3 alkylene, and (phenyl)Ci.;

20 alkylene-O- and where said substituent groups of Q may optionally have
between 1 and 3 substituents independehtly selected from trifluoromethyl,
halo, nitro, cyano, and hydroxy;

or a pharmaceutically acceptable salt, ester, or amide thereof.
25
2. A compound of claim 1, wherein NR'R? taken together form piperidinyl,
methylpiperidinyl, dimethylamino, pyrrolidinyl, diethylamino,
methylethylamino, ethylpropylamino, or dipropylamino.

30 3. Acompound of claim 2, wherein NR'R? taken together form piperidinyl,
pyrrolidinyl, or diethylamino.
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phenyl ) -et hyl ) - met hyl - ami ne, thionorpholinyl, allyt-cyclopentyl -&8déne200¢2 30
(1 Hindol-3-yl)-ethyl ]-nmethyl-am ne, 1-pipeadin-4-yl-1,3-dihydro-
benzoi m daz@b oxgs6i9¢. 2- (pi peridin-4-yl oxy)-pyrimdine, pip ;éﬂggoﬁésy%

pyridi n-2-yi -am ne, phenyl am ne, pyridin-2-ylamne. 90 9 June

03/ 050099 PCT/ U gﬁ 0 ORT-1524 13. A conpound of claim1l, wherein Ois
selected fromN 2 inyl and 5 10 14. 15 15. 20 16. 17. 25 18. 30

N-pi peridinyl, optionally substituted with between 1 and 3 substituents

sel ected fron1hydroxy| carboxam de, Cl1.6 alkyl,6 5-9 nenbered heterocyclyl,
N(CL. 6 al kyl) (54 meftromasundoteiainya whgreun\wg?zgakmmeﬂwfqm@P%@l@vlyl)
(5-9 nenbered hetero§ Swﬁ%bga 3 alkylene, C1 - z- hydroxyalkylene a5-9
menber ed heterocycly ? al koxy, (C3.6 cycloalkyl)-0O, phenyl,
(phenyl)C, .3 alkylene and (phenyI)C1 3 alkylene- 0- mhere each of above
het er ocycl yl , nyl , and a

fromlto 3 subs | tu@‘n‘ioénquBééLﬂgght { vherg %fggf%@:}?‘ihlgh suglst IrEJUt gSa\r,:Aot "

and Cl.3 alkyd. A compound of claim 11, wherein O is substituted with a

substi t uent
6. A compound of claim 5, wherein R* is G.

7. A compound of claim 5, wherein R® is G.
10 8. A compound of claim 1, wherein nis 1.

9. A compound of claim 1, wherein Q is a saturated N-linked nitrogen-
containing heterocyclyl.

15 10. A compound of claim 9, wherein Q is selected from substituted or
unsubstituted piperidinyl, substituted or unsubstituted piperazinyl,
pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyl.

11. A compound of claim 10, wherein substituted Q is selected from N-(C 1
20 alkyl) piperazinyl, N-phenyl-piperazinyl, 1,3,8-triaza-spiro[4.5]decyl, and
1,4-dioxa-8-aza-spiro{4.5]decyl.

12. A compound of claim 9, wherein Q is a monovalent radical of an amine

selected from aziridine, 1,4,7-trnoxa-10-aza-cyclododecane, thiazolidine,

25 1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one, piperidine-3-carboxylic acid
diethylamide, 1,2,3,4,5,6-hexahydro-{2,3"bipyridinyl, 4-(3-trifluoromethyl-
phenyl)-piperazine, 2-piperazin-1-yl-pyrimidine, piperidine-4-carboxylic

~ acid amide, methyi-(2-pyridin-2-yl-ethyl)-amine, [2-(3,4-dimethoxy-

phenyl)-ethyl}-methyl-amine, thiomorpholinyl, allyl-cyclopentyl-amine, [2-

30 (1H-indol-3-yl)-ethyl}-methyl-amine, 1-piperidin-4-yl-1,3-dihydro-
benzoimidazol-2-one, é-(piperidin-4-yloxy)-pyrimidine, piperidin4-yl-
pyridin-2-yl-amine, phenylamine, pyrdin-2-ylamine.



conprising a Cl4 heterocyclyl group selected from pyridyl, pyrin dyé2006
furyl, thiofuryl, imdazolyl, (imdazolyl)Cl. 4 alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimdazolyl, 2-oxobenzim dazolyl,
(tetrazol yIWee3/8500% kyl ene, tetrazolyl, (triazolyl)C, .6 al kpCemsp2/isasmzol yl
(pyrrolyl)Cli4 al kylene, and pyrrolyl. A conpound of claim 14, wherein O is
a substituted orompmsgkgti tuted N- norpholinyl. A conpound of claiml,
wherein Re is hydrogen. A conpound of claim 16, wherein RO is selected from
phenyl or 5-9 nenbered aromatic heterocyclyl, wherein said phenyl or

aromat e ot eropycl y ol Qi 8Nakk URSILT i Solbkl i SHERhOIIFRNS. |

selected from h cya
wherein R9 is sel ect (Mpfpbﬂdmylublstldnbw MSOmtemlﬂubéﬁMe'euﬂezhmemsltltuepW| dyl,

pyrimdyl, furyl, th|o azol yl i.m dazol yl ) C kyl ene,

oxazol yl , thiazolyl, ‘%\H r"é!gf°ﬁ§o¥iw°xa"8%§?a ' §|meab réd

2- oxobenzi ni dazol yI, h@t@béW'N’(@Q@ﬁ?lzblg’ﬂneﬁfberéﬁétérb@*d*l) NN(SIQ azolyl)C, 4
rro Cl4d a | ene rro June, 2006

| kyl | yI
A IR AT LI IR R et S AL, :rﬁ"%e"%/ﬁe‘rel > R
's substituted or unsitheksyikane, mgmemﬁergahet@rs@mguoqs Blof), .5

wherein R9 is substifuted or unsubstituted pyrid onpound of claim

1, wherein nis 1; 16ysoalifiORopheny, (nmsew&mautwegn% @néc(peqnyl)%matkyleauekw or
taken together wthd.hg,
non-aromatic 5-6 rrer%er héeét}'gfdg)g%BYm%%ﬁ %&I?\érfdaﬂpﬂém%%ag t onal
het er oat om i ndepend®optibgallysubstitaiédwitbiitom 1 8 3&uUStm,lents independently

10 selected from halo, nitro, cyano, and C,.3 alkyl.

14. A compound of claim 11, wherein Q is substituted with a substituent
comprising a C,.5 heterocyclyl group selected from: pyridyl, pyrimidyl,
furyl, thiofuryl, imidazolyl, (imidazolyl)C. alkylene, oxazolyl, thiazolyl,

15 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C,¢
alkylene, tetrazolyl, (triazolyl)C,¢ alkylene, triazolyl, (pyrrolyl)Ci
alkylene, and pyrrolyl.

156. A compound of claim 14, wherein Q is a substituted or unsubstituted N-
20 morpholinyl.

16. A compound of claim 1, wherein R® is hydrogen.

17. A compound of claim 16, wherein R’ is selected from phenyl or 5-9
25 membered aromatic heterocyclyl, wherein said phenyl or aromatic
heterocyclyl is optionally substituted with 1-3 substituents selected from
halo, nitro, cyano, and C,.; alkyl.

18. A compound of claim 17, wherein R® is selected from substituted or
30 unsubstituted phenyl, pyridyl, pyrimidyl, furyl, thiofuryl, imidazolyl,
(imidazolyl)C 1 alkylene, oxazolyl, thiazolyl, 2,3-dihydro-indolyl,
benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C. alkylene, tetrazolyl,
(triazolyl)C,¢ alkylene, triazolyl, (pyrrolyl)C alkylene, and pyrrolyl.
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15 one of R3, R4, and R5 is Gand the two remaining are H G is%P¥9§20® s
nmet hyl ene; 20 Qis NRBRIO wherein R8 is independently selected from hydrogen,
Cl.2 alky enyl, 6-9 nenbered carbocyclyt, 3-12 ne _

het er ocycl W@P]@%I , (5-9-nmenbered heterocyclyl)C2 al kyl e@aném'tsghenyl )
C2 al kyl ene; anﬂ)ﬁéf I ndependently selected fromCl.2 al kyl, 25 C3

al kenyl, 6-9 ne riRf4ar bocyclyl, 3-12 nmenbered heterocydyl, phenyl,
(5-9-nenbered heterocyclyl)C2 al kyl ene, and (phenyl) C2 alkylene; or 30 Q
is a saturated 3-13 nenbered N-|inked heterocydyl, wherein, in addition to
the N-linking nitrogen, the 3-13 nenbered heterocyclyl may 92 9 June 2006

opt onal 1y cont aPn tacbbacRd St St dnty i svtluraronabatfle™: o o

S, and N, phenyl.

5 20. A compound of claim 18, wherein R® is substituted or unsubstituted
pyridyl.

21. A compound of claim 1, wherein n is 1;

10 R' and R? are independently selected from C; alkyl, or taken together
with the nitrogen to which they are attached, they form a non-aromatic
5-6 membered heterocyclyl optionally including an additional heteroatom
independently selected from O, S, and N;

15 one of R®, R*, and R%is G and the two remaining are H;
Gis L’q;

L? is methylene;
20
Q is NR®R® wherein R® is independently selected from hydrogen, C1.
alkyl, Cj alkenyl, 6-9 membered carbocyclyl, 3-12 membered
heterocyclyl, phenyl, (5-9-membered heterocyclyl)C, alkylene, and
(phenyl) C, alkylene; and R® is independently selected from C.2 alkyl,
25 C, alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl,
phenyl, (5-9-membered heterocyclyl)C, alkylene, and (phenyl) C,
alkylene;

or
30
Q is a saturated 3-13 membered N-linked heterocyclyl, wherein, in

addition to the N-linking nitrogen, the 3-13 membered heterocyclyl may
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wherein each of the above al kyl, al kyl ene, al kenyl, al kenyl ene, 9 June 2006

het erocycl yl, and carbocyclyl groups may each be independently and
optionally substituted with between 1 and 3 substituents selected from

met hoxy, h¥@P30aWPho, nitro, hydroxyl, and C 1.3 al kyl; andGHE02i3$480
substituents of O can be further selected fromtert- butyl oxycarbonyl,

car boxam de, 5- DR®MEr ed heterocyclyl, NH(6- nmenbered heterocyclyl),

0(6- menbered heterocyclyl), phenyl, C 2- hydroxyal kyl ene, hydroxy, benzyl
and, where each of above heterocyclyl, phenyl, and al kyl substituent groups
of Qmay be optional é;ytiongl‘}&béédt intoetveldd 1'ahd Bfahﬂigémfemfb?toﬁ{s stlected

phar maceutical |y acceptabl'e salt, ester, or amde thereof. A conpound of
claim1, wherein (a)frotRQRS. 2k t oget her form piperidinyl, pyrrolidinyl, or
di ethylam no, and (b) Qis selected fromsubstituted or unsubstituted

pi peridinyl, piperazinyl, pyrrolinyl, pyrrolidinyl, thionorpholinyl, and
nmor phol i nyl . A conpowherenfeadhanfithe abovecsliyl ralytene\&keRy!s alkemyléreget her form

pi peridinyl qr pyrrolidinyl b) n.is and (c LS. selected fro

orphol | nyl and b1 peEeRY. A sfhbevr ofiRs fiane3ch BeEpEaraEniLSh

mor phol i nyl or substdgtivhaly substinjed witly betwdes argraBsubstituengs seldctesvromei n 93 9
June 2006 WD 03/050099 ORT-1 524 PCT/ US02/ 38480réqwaerei n NRLR 2 taken

t oget her form pi per i GEMPIY: hAlQ.AMING; Nitye. hydroxylgarg Gy Ko,

and wherein substituents of Q can be further selected from tert-

10 butyloxycarbonyl, carboxamide, 5-9-membered heterocyclyl, NH(6-
membered heterocyclyl), O(6-membered heterocyclyl), phenyl, C »-
hydroxyalkylene, hydroxy, benzyl and, where each of above
heterocyclyl, phenyl, and alkyt substituent groups of Q may be optionally
substituted with trifluoromethyt.

15
or a pharmaceutically acceptable salt, ester, or amide thereof.
22. A compound of claim 1, wherein
(a) NR'R? taken together form piperidinyl, pyrrolidinyl, or
20 diethylamino, and
(b) Q is selected from substituted or unsubstituted piperidinyl,

piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and
morpholinyl.

25 23. A compound of claim 1, wherein (a) NR'R? taken together form
piperidinyl or pyrrolidinyl, (b) nis 1, and (c) Q is selected from

morpholinyl and piperidinyl.

24. A compound of claim 23, wherein Q is morpholinyl or substituted
30 morpholinyi.

25. A compound of claim 1, wherein
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nis 1, and wherein Qis NRBRO and R8 is Hand RO is selected fr&ntPeRGl or
5 aromatic 5-9 nenbered heterocyclyl, wherein said phenyl or heterocyclyl

i s optionawoysmeies i tuted with 1-3 substituents selected frggrybamiRegoni tro,
cyano, and Cl1-3 al kyl. 26. A compound of claiml1, selected from

1-[ 4- (4-piperi dPETll |, et hyl 10 phenyl) - but-3-ynyl] - pi peri di ne;
1-[3-(4-piperid 5? -but - 1-ynyl } benzyl ] - pi peri di ne;

4-13-(4-pi peridin-1-yl- but 1- ynyI) benzyl]-m)rphol ine; 4-[3-(4-

pi peridin-1-yi-but-1- y | )-hepzyl | hol i ne_ di hydrochl oride; 1-[4-(4-
pyrrolidin-1-yl - but WiegggNR Ber‘P)SG’F‘]tOWt e form ﬁ:peapévhwwm)d i peridin-1 -

yl met hyl - phenyl ) - butg;e} MQMfHo am ne; 4-[4-(4-pi peri di n- 1-yl net hyl - phenyl ) 15
but - 3-ynyl ] -t hi onor phol 1 ne; 4-[ 4- ( 8- pi peridin-1-yl net hyl - phenyl) - but - 3-
ynyl ] - mor phol i ne; 1-fhi§t1h9l1d4 [ 4- (4- pi peridin-1- yI met hyl - phenyl ) - but - 3-

ynyl ] -pi perazine; 1 \Jh%rélﬂ'djﬁérNF‘fdg(y é&l Wﬁc{%‘ Eenzy %c?frgr'ﬁ I%Pym?l 1-

pi peridi ne; 4-[4-(4-piperidin- -1-yny di et hyl -
[ 4- (4- pi peri 8li n-1- yIardxnaudsJQrmd:mbhedzheltérewdyhevhelenﬁ@a[&pmwylbenzyI pi peridin

20 1-yl nmet hyl } phenyl nyl eridin: 1-[4-G4-piperidin:1l-vl|-but-1-
ynyl ) - benzyl ] - pi per dft?{gély &' 1 %’t%galffu(bi{“meﬁ’e"f'h?' six%ﬁlusﬂgsﬂe%%ﬂ fj'q"BenzyI ]-
pi peri di n-2-yl) - et hdvat, nitfy; [::y?ar(o4aﬁd sk ialkyn- 1- yl - but - 1-ynyl ) - benzyl ] -
decahydr o- qui nol i ne; 1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-
4-carboxylic acid am de; 8-[4-(4-piperidin-1 -yl-but-1 -ynyl)-benzyl]-1,4 25
di oxa- 8- aza- spi p@[ 4.HLeHE6UHY ofJefd'fﬂHhiééteéteMrdﬁ Piped- B@eﬂduh Wm%wyi-l ynyl ) -

benzyl ] - plpera2|ne cycl ohex peridin-1-y] - ¥ % benzyl ] -
ani ne; i ndah®1- yl - [ZPhGﬂY'bP 'VEN]rP'BeSFP U%Jtpl(ﬁﬂ'gm)d"béﬁf?}“]' ﬁ'}" genzylf
phenyl - 4- [ 4- (4- pi perdustériarnle xllsiwgrp%numw YI-RAHYl)- Eﬁ{ %h!i}ﬂ)hné" gn@y! - 4-

[ 4-(4-piperidin-1-yl- -1- enz | perazi ne; 4- er|d|n 1-yl
30 but-I-ynyl)- benzWi}erﬁifbbﬁ’hgmﬂeymdhmmthfdﬁﬁd"*’t)’éfQChEm&F1

L e S S et o SR
yl -but-1-ynyl)- benzwlrpemyla)f&nwbat&ygpli-am[m S}IQdewdmabylmetpﬂ Rhenyl)-

15 but-3-ynyl]-thiomorpholine; 4-[4-(4-piperidin-1-ylmethyl-phenyl)-but-3-
ynyi]-morpholine; 1-methyl-4-[4-(4-piperidin-1-yimethyl-phenyl)-but-3-
ynyl]-piperazine; 1-[4-(4-pyrrolidin-1-yimethyl-phenyl)-but-3-ynyl}-
piperidine; 4-[4-(4-piperidin-1-yl-but-1-ynyl}-benzyl}-morpholine; diethyl-
[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine; 1-{4-[4-(4-benzyl-piperidin-

20 1-yimethyl)-phenyi]-but-3-ynyl}-piperidine; 1-[4-(4-piperidin-1-yl-but-1-
ynyl)-benzyl]-piperidin-4-ol; 2-{1-[4-(4-piperidin-1-yi-but-1-ynyl}-benzyl}-
piperidin-2-yl}-ethanol; 1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-
decahydro-quinoline; 1-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-piperidine-
4-carboxylic acid amide; 8-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-1,4-

25 dioxa-8-aza-spiro[4.5]decane; 1-methyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-
benzyl}-piperazine; cyclohexyl-{4-(4-piperidin-1-yl-but-1-ynyl)}-benzyl]-
amine; indan-1-yl-[4-(4-piperidin-1-yl-but-1-ynyl)}-bénzyl]-amine; 1-
phenyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl)-piperazine; 1-benzyl-4-
[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine; 4-[4-(4-piperidin-1-yl-

30 but-1-ynyl)-benzyl}-piperazine-1-carboxylic acid tert-butyl ester; 1-[4-(4-
piperidin-1-yl-but-t-ynyl)-benzyl}-piperazine; 1-isopropyl-4-[4-(4-
piperidin-1-yl-but-1-ynyl)-benzyl}-piperazine; 1-phenyi-8-[3-(4-piperidin-1-
yl-but-1-ynyl)-benzyl}-1,3,8-triaza-spiro[4.5]decan-4-one; 1-[3-(4-
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94 9 June 2006 WO 03/050099 PCT/US02138480 ORT-1524 9 June 2006

pi peridin-1-yl-but-1-ynyl)-benzyl]-pi peri di ne-3-carboxylic acid

di et hyl am de; 1-[3-(4-piperidin-1-yl-but-Il-ynyl)-benzyl]-1,2,3,4,5, 6-
hexahydr o- [0 8343693y ri di nyl ; PCT/US02/38480
1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-4-(3-
trifluoromethyl -gyeagd4 - pi perazine; 2-{4-[3-(4-piperidin-1-yl-but-1-ynyl) 5
benzyl ] - pi perazi n-1-yl }-pyri m di ne; 1-[3-(4-piperidin-l-yI-but-I-ynyI)-
benzyl ] - pi peri di ne-4-carboxylic acid am de; nethyl [ 3-(4-piperidin-1-yl-

phenyl ) - et hy T ] - met hy PREBSE U oto: Aferthe ScaistpGrstl! 00 4 (.
g g pl4 peridi _nd! yljL blu'drglhylamlxdb)‘r-tIB(uzybéﬁdmimGyrrbuphqhylmbenzyl]t-ytz 36 6opent yl - [ 3
10- |E ;), Englr :p]elr Ed|4 n:I th *Jatryéfi @@ fblpynél}/\yl ;iﬁ:‘f -piperidin-1-yl- b(uat 13:yl) belnzyl].d, (:;.

VN enz (3 L = O-

I met hyl - pﬁegqyl} but @“S’ﬂlﬂy‘%?:‘?"ﬁ’p@ Rraleis-e bipelidmi ?'Z‘%"ﬁy‘l Vﬁet -

[ 3- (4-pi peridin-1-yi &yll@wym 1b)é}1E)§H"}'d'aPn h@ (419'990?'5-1cw Byt afnyh -

but-1 - 1)-b I ; 15
pﬁenyl %/gy(zl p?BQ/l leﬁt'_\z?@fdnﬁﬁrﬁrf&-{(&r‘o%xylé a‘éldhéfﬂlﬁa J%W 3‘146 gﬂ-‘dl&pr o-Iel din-1I-

y| net hyl - phenyl ) - but bQLWW'] bmerH-r(z-@W@T-' 2?){'%{}1)' );B?'gngzﬁzr(é d'ﬂﬂe}’Pﬂleut 1- ynyI)
ey T L s L R
phenyl - [ 4- (4- pi peri d(%plpeydlnﬂuyl-bm yfyylyl)-bbezyﬂslhpmmIﬂmelal[wbcy@omtyl [3-
e L T PRERH P D B baet o st SAgEc

yl - but - 1-ynyl } benzyl| yny)-perizyt}i1d, 2-tnoxe- 10yaiadeyciodogd beamns; M 4-(3-thidzglidin-3-

{hi brmor phol 1 1 4 y1 - bUFIRYP R SR PRS2 O e vt et 1 25
but- |-ynyl)-benzyl] [3-(ll-piﬁ§rﬁd]hﬂLyl-lbat-14'nj'{l)¢bér&ytllanﬂﬁw 10{1’0[3 (ﬂséupdrhdm-hkw-l -
phenyl) - but-3-ynyl ] - th -ynyIH}enzyzi pensim-}-ylﬁv-qrg)-dlﬁpgro benzoX'mdazol 2-or}g]y| )-

15 phenyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine; 1-[4-(3-pyrrolidin-1-
yimethyl-phenyl}-but-3-ynyl]-piperidine; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-
benzyl}-azacyclotridecane; dimethyl-[4-(4-piperidin-1-yimethyl-phenyl)-
but-3-ynyl}-amine; dimethyl-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-
amine; phenyl-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine; 1-[4-(3-

20 aziridin-1-ylmethyl-phenyl)-but-3-ynyl}-piperidine; 2-{1-[3-(4-piperidin-1-
yl-but-1-ynyl)-benzylj-piperidin-4-yloxy}-pyrimidine; {1-[3-(4-piperidin-1-
yl-but-1-ynyl)-benzyl]-piperidin-4-yl}-pyridin-2-yl-amine; 4-[4-(3-
morpholin-4-yimethyl-phenyi)-but-3-ynyl}-morpholine; 4-[3-(4-
thiomorpholin-4-yl-but-1-ynyl)-benzyl]-morpholine; 4-[3-(4-piperidin-1-yl-

25 but-1-ynyl)-benzyl]-thiomorpholine; 4-[4-(3-thiomorpholin4-yimethyl-
phenyl)-but-3-ynyl]-morpholine; 4-[3-(4-thiomorpholin-4-yl-but-1-ynyl)-
benzyl]-thiomorpholine; 4-{4-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl]-
but-3-ynyl}-morpholine; 4-{4-[3-(4-methyl-piperazin-1-ylmethyl}-phenyl]-
but-3-ynyl}-thiomorpholine; 1-methyl-4-[3-(4-piperidin-1-yl-but-1-ynyl)-

30 benzyl}-piperazine; 1-[3-(4-piperidin-1-yl-but-1-ynyl}-benzyi}-piperidin-4-

ol; 1-[3-(4-morpholin-4-yl-but-1-ynyl)-benzyl)-piperidin-4-ol; 1-[3-(4-
thiomorpholin-4-yl-but-1-ynyl)-benzyl}-piperidin-4-ol; 1-{4-[3-(4-methoxy-
piperidin-1-yimethy!)-phenyl]-but-3-ynyl}-piperidine; 4-{4-[3-(4-methoxy-
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benzyl ] -t hi onor phol i ne; 4-{4-[3-(4-nethyl -piperazin-I|-yl methyl } preaiuypé poos
but - 3-ynyl } - nDrphoIine 4-{4-[ 3-(4- et hyl - pi perazi n-1-yl met hyl ) -phenyl ] -

but - 3- ynyI &ggphollne 1-net hyl - 4-[ 3- (4-pi peridin-1-yl - but I) 30
benzyl] - plpera2|n 1-[3-(4-piperidin-1-yl- but-l-ynyl)-benz %é*’%ln 4-
ol ; 1-[3-(4-norpholin-4-yl-but-1-ynyl)-benzyl]-piperidin-4- oI 1 [ 3-(4-
thionnrpholin-4QHT4@ﬂA—1-ynyl)-benzyl]-piperidin-4-o|; 1-{4-[3-(4-nethoxy-
pi peri di n-1-yl net hyl ) - phenyl ] -but-3-ynyl }-pi peridine; 4-{4-[3-(4-nmethoxy 95
9 June 2006 WD 03/050099 PCT/ US02/38380 ORT 1524

| peridin-1- |m=,‘th|§)é}ﬁﬁdj ' 4-
ﬁeltohoxy pi pe%/l di n- { F}lyl nmet ﬂllr’)%pxﬁr?“ewu}é%?{y- miﬁhﬁﬁg&mﬂﬁ “l[[%e(a 27. A

cormpound of cl ai m 1, metho¥y-pipgridinohryimethyl)-phenyi 'bt!i’ Wny-higmaerhieline. 5
phenyl } but - 3-ynyl ] - pi peri di ne; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-
pi peridine; 4-[3-(4-piperidin-I|-y4-but-I|-ynyl)-benzyl]-norpholine; 4-[3-(4-
pi peridin-1- yI BUt - 1A gopppbra of/tldimbrselectadfeordi hy{df(é{ﬁinmsidirﬂé-ylmet[\yl-(4-

l'i di n-1yl-but-1-
Y ety - pheivl ) - but B 33RgkpleaRBe! L Appei Rk ey
io[ Z n%ll4) plbggfé: ]n :itmy;flnendme 4-[3-(4-piperidin-1-yl-but- é)r'rryé)l-tr:]enzyl]-morpholme 4-[3- (4-
2-{1-[ 4- (4-pi peri di 'RE" m—%lﬁ{-%l yHQﬁ%é@Lﬂ qp roheling, di QN‘W’@"W%‘? diltidtol - 1-
[4-(4-piperidin-1- y|pbe>hdlih w;d&heyﬁy Jb]eng?cmbardme ;quj4n@L g yredtidih=1-4- ( 4-
|

pi peri din-1-yl-but-1- yn%yi benzyl ] - pi peri di ne-4-car ox l'ic acid am de; 8-
[ 4- (4- pi peri di n- 1- yIYhE PW)‘BMMWF’]F’BWW?W'SQE{' piperidin G[YerB]'H'ecane

g5 1- met hyl 44- [ 4- (4- )@iyﬂq{énﬁyllllaﬁatdé' mwia },rp)éﬁa‘.hhbﬁwhlyrm)wn%ﬂ] PiBeridin-4-
ycl ohexyl - [4-(4-pi'péridin- - benzyl |

i ndan- 1- yl - [ 4- (4- pi v 24 fft(41plpencbm1 yibyh nybEWHmBQﬂdﬁbﬁ-yﬂ-ethanol 1-

11 sopropyl - 4- (4- pileriaerapt i Renitl senpl PSSR RR quinolne 140-4-

1- phenyl - 8-[ 3- (4- pi guperedlmﬂﬂybput»bwnyl):bgmM]Plne@dmpk‘}-carngvilcamiamlde 8-
triaza-spiro[4.5] deqana 45 0in-1yl-Gotl fymAnzi)-94laiska-84ra sprBi4 S186dmg! ) -

15 1-methyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-piperazine; cyclohexyl-
[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine; indan-1-yl-[4-(4-piperidin-
1-yl-but-1-ynyl)-benzyi}-amine; 1-[4-(4-piperidin-1-yl-but-1-ynyl)}-benzyl]-
piperazine; 1-isopropyl-4-[4-(4-piperidin-1-yl-but-1-ynyl}-benzyl}-
piperazine; 1-phenyl-8-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-1,3,8-

20 triaza-spiro[4.5]decan-4-one; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-
piperidine-4-carboxylic acid amide; 4-[3-(4-piperidin-1-yl-but-1-ynyl)-
benzyl]-thiomorpholine; allyl-cyclopentyl-[3-(4-piperidin-1-yl-but-1-ynyl)-
benzyl]-amine; 10-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1,4,7-trioxa-10-
aza-cyclododecane; 1-[4-(3-thiazolidin-3-yimethyi-phenyl)-but-3-ynyi]-

25 piperidine; [2-(1H-indol-3-yl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-
benzyl]-amine; 1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-piperidin-4-
yi}-1,3-dihydro-benzoimidazol-2-one; and 1-[4-(3-pyrrolidin-1-yimethyi-
phenyl)-but-3-ynyl}-piperidine.

30 28. A compound of claim 1, selected from 4-[3-(4-piperidin-1-yl-but-1-ynyl)-

benzyl}-morpholine and 4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-
morpholine; and particularly the former.
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pi peri di ne-4-carboxylic acid am de; 4-[3-(4-piperidin-1-yl-but-1-¢aykboos
benzyl ] -thi onorpholine; ally/-cyclopentyl-[3-(4-piperidin-21-yl-but-1-ynyl}
benzyl ]-am ne; 10-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1,4,7-trioxa-I0-
aza- cycl odwOesmsveyy 1-[ 4- (3-thiazolidi n-3-yl net hyl - phenyl) - patradoysasbd 25

pi peridine; -

[ 2- (1H1 ndol - 3- ?Fg-rﬁ%%yl]-net hyl -[ 3- (4-pi peridin-1-yl-but-1-ynyl)-

benzyl ] - am ne; (1- (4-pi peridin-1-yl-but-1-ynyl)benzyl] - pi peridin-4-
yl')-1, 3-di hydr o- benzoi m dazol - 2-one; and 1 -[4-(3-pyrrolidin-1-ylnethyl p
henyl )-but-3-y A conmpoungd of .clai.m, 1. selected
from 4-[ 3- (4-pi %én d&) ﬁ°TB9ﬁ‘"doﬂftc'i'"l/hj‘la)‘"”gﬁ'é?ﬁﬂalﬁq‘?'ﬁér' %ﬁ@ﬂ?'ﬂ%ﬂ%{ﬂﬂ'w'b”ﬂ'

4-[ 4- (4-pi peri di n- 1-yhyhiNénzd-nayphotiR@nzy! ] - norpholine; and particularly the
former. 96 9 June 200 WO 031050099 PCT/ US02/ 35480 ORT-1524 29. A conpound
of claim1, having the structure 4-[3-(4-pi perldln 1-yl-but-1-

ynyl } benzyl ] - nomghol i :
Y] Rare L oA 1A Rampdho & SARPR efbotia i (sl(e-ABLARAAY BTy

4-[ 3- (4- pi pefi di n-1- lgﬁnznlﬂrptpgnqlnw &-{%@nmper}czmrémbhu -1-@yl)-benzyi}-morpholine;

ghgaﬁyl( 48IOI[ gez Iéldlp)lnpér?lgi'e%pérfd{but))‘ PBP?ﬁ{)} Lenz ﬁ?f%{b@@@g d?ﬂﬂr&’&%r‘&fé, e &
spiro[ 4. 5] decan- 4- orgheny-§- B-(44plpelpdan-|1eyl-|butl:1-yhylbbenzytla)ﬂn‘.}'B)tnmzyl ]-
e S DOyl £ SR oo PGy S - L 1
yl - but-1-ynyl } benzyl ;}lpehd(lrib-s-lcan‘tiax;drmlm digthyjaieds; |1)-[3p(4 peipexidima :yl-Bult#- [ 3- (4-
D1 br i di n- 1191 - but - YR AER2 A4 SeRAruRiz S Miablng (1 ptendias.
met hyl - [ 3- (4- pi peri dildutt1 -yhylbbénz’iyllwcﬂ-t}lfhb@amyétriyh(uﬂermorpmbrazﬂeyta{at.’hw ) 15
Jyl) - benzyl |- am ne:PRETHE LB LIl PR PRstaa b piheRe, e
pnpendln- -yi-but-1-ynyl)-benzyi}-piperidine-4-carboxylic acid amide;
methyl-[3-(4-pipendin-1-yl-but-1-ynyl)-benzyl}-(2-pyridin-2-yl-ethyl)-

15 amine; [2-(3,4-dimethoxy-phenyl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-
ynyl)-benzyl]-amine; 4-[3-(4-piperidin-1-yl-but-1-ynyl}-benzyl}-
thiomorpholine; allyl-cyclopentyl-{3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-
amine; 10-[3-(4-piperidin-1-yl-but-1-ynyl}-benzyi}-1,4,7-trioxa-10-aza- N
cyclododecane; 1-[4-(3-thiazolidin-3-yimethyl-phenyi)-but-3-ynyl}-

20 pipendine; [2-(1H-indol-3-yl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-
benzyl]-amine; 1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyi]-piperidin-4-
yi}-1,3-dihydro-benzoimidazol-2-one; phenyl-[3-(4-piperidin-1-yl-but-1-
ynyl)-benzyl]-amine; 1-[4-(3-pyrrolidin-1-yimethyl-phenyi)-but-3-ynyi}-
piperidine; and 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl)-

25 azacyclotridecane.

31. A compound of claim 1, selected from: dimethyl-[4-(4-piperidin-1-
yimethyl-phenyl)-but-3-ynyi]-amine; dimethyl-[4-(4-piperidin-1-yi-but-1-
ynyl)-benzyl}-amine; phenyl-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-

30 amine; 1-[4-(3-aziridin-1-yimethyl-phenyl}-but-3-ynyl]-piperidine; 2-{1-[3-
(4-piperidin-1-yl-but-1-ynyl)-benzyi}-piperidin-4-yloxy}-pyrimidine; {1-[3-
(4-piperidin-1-yl-but- 1-ynyl)-benzyl]-piperidin-4-yi}-pyridin-2-yl-amine; 4-
[4-(3-morpholin-4-yimethyl-phenyl)-but-3-ynyl]-morpholine; 4-[3-(4-
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t hi onor phol i ne; al Iyl - cycl opentyl - [ 3- (4- pi peri di n- 1-yI - but - 1- yny| 882099 -
am ne; 10-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1,4,7-trioxa-10-aza-
cycl ododecane; 1-[4-(3-thiazolidin-3-ylnethyl-phenyl)-but-3-ynyl] 20

pi peridine; [2-(1

Hindol -3-yl)-ethyl]-nethyl-[3-(4-piperidin-1-yl-but-1-ynyl)- benzyl}-am ne;
1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4- .

yl }-1, 3-di hydr o- benzoi m dazol - 2- one; phenyl -[3-(4-piperidin-1-yl-but-1-
ynyl } benzyl]-am ne; 1-[4-(3-pyrrolidin-1-ylnethyl-phenyl)-but-3-yn yl]I

pi peridine; and 1-[3- tb@”}ﬂfr}?}&lﬁn& Wbty ¥'M)tbeI‘ZWrW9rPB@H*PyI4][315'P'Pe”°‘”‘ -yk-
azacyclotridecane. 31, ,A GRNRQAEG. AinBline: SALACHEINdHABkN-4- yimethyl-

di met hyl - [ 4- (4-pi peri d‘ﬁ’l Ty et hy I"'ghé'r’l1 yl "—bu‘t 3-ynyl' ] Fam né? me

di met hyl - [ 4- (4- pi per |;d1e|myll)-byzl Skyuyl-]—morymyin]abém}y‘l }hlammmholm-4 yl-but-1-ynyl)-
phenyl - [ 4- (4-pi peridin-1- but

1-[4-(3-aziridin-1- yI“fFé‘FKlijl}h'?m8WyP§{% {-4g§%)m%th¥€%'8ﬂa&|%by'r%e"{"ll) Pgenyl]
(4-pi peridin-4-yl - butbut-3yylDmb@nRabrd; 4piars( 4dné1h§11 pib@mzuhwymmiympher(yn [3-

4- di n-1-yl - but - 1- |} b I di -
L4 (3 mor pho i n- 4- ﬁ@»@ﬁ%ﬁ%@ﬁ&%flﬁsﬁ' Ty et BhRbdiir BT o June
2006 t hi onor phol i n- 4- B@nzg}lb?éréém@ )= [@Q@Zp‘:’dérm'imﬁ phebi- 'ﬂ-?nYl)-benzyl]-plpendm-4-

4- pi peridin-1-yl hi"onor

3-t hi mmr phnl | gt{A-Hem hoYm‘ia‘lwu Jty@vt)ﬂwﬁw ptpﬁm'pﬁoph hd3-(4-

4-[3-(

4-[4-(

4-[3-(4-thi hol

L Ot R R e b e
4-{4-[3-(4-mt@hyl - pi pveminmi-ylrmatnvlt)waw Yy} bnman@ng {4-(3-(f-oethosttol i ne;
1-

met hyl - 4[3(4p|p 1- - - r )
-[3-(4-pipe ridin-1- +9LJ'}} rhetpryl; pb qtj%gt % PWWELP%XRQ % a4
1-[ 3- (4- nor phol i n- 4- yhetbaxympyngnh)l—jdmeﬂwl }p@rwt}fbl%%ynqd}dhlpmbnpm}h(w,
t hi onor phol i n-4-yi - but-1-ynyl)-benzyl ] -pi peridin-4-ol; 1-{4-[3-(4-nethoxy 10
pi peri di n-1-yl met hyl ) - phenyl ] -but-3-ynyl }-pi peridine; 4-{4-[3-(4-nethoxy- -
pi peddi n- 1-yl net B3l ) Aobhmmdcebmal Sompysiliommoptpsisingsa camgodnd df §I8iFT( 4,5,
et hoxy- pi peqf di n- 1- y1mebhyd ) HaeENd L ohidhrdcatbhay- Db BRIRD Ok

H

33. A compound of claim 1, 5, 21, 22, 28, or 29, isotopically-labelled to be
detectable by PET or SPECT.

34. The use of a compound of claim 1, 5, 21, 22, 28, or 29 for the
manufacture of a medicament for treating a subject having a

disease or condition modulated by histamine Hj receptor activity.

35. The use of claim 34, wherein said disease or condition is selected
from the group consisting of sleep/wake disorders,
arousal/vigilance disorders, migraine, asthma, dementia, mild
cognitive impairment (pre-dementia), Alzheimer's disease,
epilepsy, narcolepsy, eating disorders, motion sickness, vertigo,
attention deficit hyperactivity disorders, learning disorders, memory
retention disorders, schizophrenia, nasal congestion, allergic

rhinitis, and upper airway allergic response.
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32.. A pharnaceutical conposition, conprising a conpound of clai m®2un&20065
21, 22. 28, or 29, and a pharmaceutical |l y-acceptabl e excipient. 33. A
compound of claim11, 5, 21, 22, 28, or 29, isotopically-labelled to be

det ectabl e by PET or SPECT. 34. The use of a conpound of claim1, 5, 21, 22,
28, or 29 for the manufacture of a nedicanment for treating a subject having
a disease or condition nodul ated by histam ne H3 receptor activity. 35. The
use of claim 34, wherein said disease or condition is selected fromthe

group consiest i MheOfiss lofePLymbouUad SEIdigins 1, 5arausal /28, Girl Za¢er thesor der s,

m grai ne, asthma, denentia, mld cognitive inpairment (pre-denentia),

Al zhei ner' s di searsactuepof @pmpdiGamen|fepieating@i digease @ qangitianot | on

si ckness, verti t i [ £l | Vi I Si .| earning

di sorders, mmrﬁ@dul?t%beﬁ%folggatﬁﬁé éééeg@f% %Fﬁ%%ﬁ?@ﬁ?@ ﬁ'%gaggﬁécHdngest ion,

al l ergi c rhinireceptonand dipp aistaminsah; sédeptar evheesipaaie méficdmdnine 2006 36.
The use of a conmpound of claim1, 5, 21, . %2,, 28, or 29 for the  manufacture
of a medi canent’S f&radmigistiatign 4oinfly witba Bistargingitis BrePIRIANAIYUSty at | east
one receptor segly gfromthe histamne H receptor and the histam ne H3
receptor, wherein sard nedicanent is for admnistration jointly with a

hi stam ne H receptor antagonist conpound. 37. The use of claim36 wherein

t he hi stamj-ne rece . a i J 0, m1, 5, 21,
22, 25 orho AN Gl ve i Bine ARGALE ORRRHEE Madrfe o 2
conpound of cl andthe compdund? clad®. 1, 22922 @8, ioh@9 ararpréseitine of a

medi cament for treating a disease or condition nodulated by at |east one.
receptor sel ecttB%ISFW@rﬁgqsﬁSeHP%-am ne H2 receptor and the histanine H3
receptor, wherein said nedi canent

38. The use of a compound of claim 1, 5, 21, 22, 28, or 29 for the
manufacture of a medicament for treating a disease or condition
modulated by at least one receptor selected from the histamine H;
receptor and the histamine Hj; receptor, wherein said medicament
is for administration jointly with a histamine H; receptor antagonist

compound.

39.  The use of claim 38 wherein the histamine H; receptor antagonist
and the compound of claim 1, 5, 21, 22, 28, or 29 are present in

the same dosage form.

40. The use of a compound of claim 1, 5, 21, 22, 28, or 29 for the
manufacture of a medicament for treating one or more disorders or
conditions selected from the group consisting of sleep/wake

disorders, narcolepsy, and arousal/vigilance disorders.

41.  The use of a compound of claim 1, 5, 21, 22, 28, or 29 for the
manufacture of a medicament for treating attention deficit

hyperactivity disorders (ADHD).
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is for adninistration jointly with a histam ne H2 receptor antag8ryn§2006
conpound. 39. The use of claim38 wherein the histam ne H2 receptor

ant agoni st and the conmpound of claiml1, 5, 21, 22, 28, or 29 are present in
t he sane dosage form 40. The use of a conpound of claiml1, 5, 21, 22, 28,
or 29 for the manufacture of a nedicanent for treating one or nore

di sorders or conditions selected fromthe group consisting of sleep/wake
di sorders, narcol epsy, and arousal/vigilance disorders. 41. The use of a
conmpound of claiml1, 5, 21, 22, 28, or 29 for the manufacture of a

medi canent for treating attention deficit hyperactivity disorders (ADHD).
99 9 June 42006 TA2. usEhef aseompound ofetaimd1 06, 21 ak® 28, 5r 2B1for2Be 28, or 29
for the manufacture of nmedi cament, for treati ngHone re disorders or

or
condi tions sel glﬁné'éeqtﬁ"ﬁnq t%@e&fﬁ?ﬁﬁﬁr&ﬁﬂrs’ir%ﬁtl’}gg‘_"ﬁ @r?é‘?n_pi 9818 cogni tive
| mpai rment  (pr gp @B isBlectdd #dint ithE FHYSH WarkisBRg ofSEEthERIAT fMba,

depression, mani c disorders, bipolar disorders, and |earning and nmenory
di sorders. 43. cogritivse impalmeptpdpreddemestia), m cognitjve21 dysfanctks), or 29 for

the manufacture .of .a _nedi nt for_ t (W oy vent | er airway
allergic respoﬁgtg,gomsgﬁ’ 9%%%&[‘%”0%??”6# %%_o}'&e]?qa’i @pg{# %cirgfg'%ll%BBA_ net hod for
st udyi ng di sorq&rrﬁingmﬂ)uaﬁ@mob)yqisbmdn_st am ne H3 receptor, conpri sing using
an 18F-I| abel ed conmpound of claim1, 21, 22, or 28 as a positron em ssion

t onography (PET) nol ecul ar probe. 100
43. The use of a compound of claim 1, 5, 21, 22, 28, or 29 for the

manufacture of a medicament for treating or preventing upper

airway allergic response, nasal congestion, or allergic rhinitis.

44. A method for studying disorders mediated by the histamine Hs
receptor, comprising using an '®F-labeled compound of claim 1,
21, 22, or 28 as a positron emission tomography (PET) molecular
probe.
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