WO 03/ 050099 PCT/ US02/ 38480 PHENYLALKYNES Field of the Invention 5 The
present invention relates to phenyl al kynes, their synthesis and their use,
for exanpWwe,03bsm9s he treatment of disorders and conditi on®Ccramvassasy by t he
hi stam ne receptor. Background of the Invention 10 Hi stam ne

[2-(imdazol -4-yl)ethylamne] 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 IlglErEﬁQE hm§$ nteraction. The actions of

rel eased hi stam ne on the vascul at muscl e system 15 account
for the synptons of the allergic response. These actions occur at the H,
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). Histam ne is al s&igldof thpdnveation r equl at or of gastric acid

secretion through its action on.parietal | | ese. . I st am ne
re 20 modi A ed vi ol TR ere BB apEny iyt g SUn i a0l v

236: 385-390) anse farexabipte; kerdhdtredtthentofaiidondera ahdigamditins niediated by ithet | di ne) .
The third his aEn' ne receE%tor -H3- was first described as a presynaptic
aut oreceptor | SlamiEe [BERPYPSI nervous system (CNS) (Arrang, J.-M et at.,
Nat ure 1983, 302:832- 837) controlling the synthesis and rel ease of

hi stam ne. Recent evi dence has 2 nmer ged holvvi ng that the H3 receptors are
al so | ocated presynaptically as —M@é&ﬁ—&’%‘ﬂgﬁ ser ot oner gi c,
nor adr ener gioc, dopaRist@fige {2-(itiRkzoeyettylamme] isGABHsNYiter substance.
(gamma- am nobut yri c. aci d cont ai.nj nga)a neur ons. Téleget.l-g(;rece. tors Hgve. al so
recent 1y been HISARING RN A ARSFIPIgRALFect ¥8 satrlg stind o-prdehcguPetloor b
nuscl e. Consequéddpkorst N@lays arreleThvimeaiathhypersdnBitivigp@iatiions3éhdippl i cat i ons
for histam ne H3 agoni sts, ant aqonl sts, an |£ver. se agoni sts. Th;See: "The
H st am ne H3 Ré%'@_ &5 rom T'}%sb%?"s_f BiowRG\A9egdeE aptiRady iIntgractiogfy The; ey ran,
H ., (Eds.), El sRNofy of rdi88&d Nblahfisebn the vastulafure atdpémbethdA0&kle system
15 account for the symptoms of the éllergic response. These actions occur at the
H, receptor (Ash, A.S.F. and Schild, H.O., 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 —H3;— 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 H;
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 H3; Receptor-A Target for New Drugs”, Leurs, R., and
Timmerman, H., (Eds.), Elsevier, 1998; Morisset, S. et al., Nature 2000,



WO 03/ 050099 PCT/ USO02/ 38480 ORT-1524 408:860-864.) A fourth histam ne
receptor -H4- was recently described by COda, T. et al. (J. Biol. Chem
2000, 275§003030981- 36786). The potential use of histam necCHISazysraBGEt s i n
sl eep/ wake and 5 arousal/vi gi l ance disorders is suggested based on ani nal

studi es (L| n, SisAt  al ., Brain Res. 1990, 523:325-330; Monti, J.M et
al., Eur. J. Phar macol 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.

AbSt r. 19.96’ 2%9%g&@-&&%lsgi?frgwngggg{neargﬁgptgy wbrm's?%éenﬂgl%?&%'dcby

i nfl anmat i on. appl otective'ro

nyocardi al i scOda) b etratl (hyiet Chevai 2OOOM2ZEE 736 €K E36786). nor epi nephri ne

rel ease is beneficial (Ilmanmura, M et al., J. Pharmacol. Exp. Ther. 1994,
271(3):1259-1266). It has been suggested that histam ne H3 agonists may be
beneficial in asthrEhedpatettal useofrhistaiine M; agonists icseewwakeadnener gi ¢

non- chol i neg gi eur.ot ransm ssi on ai rways a u
nm cr ovascul % '@&Nﬁe’ég"@%%j'ﬁg'ggrs |§/lsu%gﬁ§te§£$ orb%'r}jma‘q%ﬁéxes ﬁL'gPﬁ§r #gcol
1989, 174: 49- 54, BrSmVRéSihQQ({nCBZlGﬁiZBOBEuO snthu. aamn;eEMBJa%argmlno/stglsg'and
i nverse agoni sfs,_ V, [ ar ased on, ani na ar.nmacol o
experinents wi %ﬁsz%@@vﬁ‘ﬂf ‘éﬁ%ﬂ? Gﬁ@%ﬁ%@&ﬁ@fﬂ’%‘f‘%ﬂea?59%9@8559%%?”% gy
Lgese i ncl Xget (mmﬁlgngR szt Eaﬂgc;srdafeﬁvesrodmsam 1(9@amm 2010?baeéd ah theirSoc.

ur osci . str S ok Eur . .
Phar macol . 19930ility30 inpidt mge)mcdaff%g E‘%‘{r 'Ca 'g’bsr%‘\t]%g? Rachi dor| . H
et al., Braon petectiddPde iPP)oddlal idcHemia lﬁﬂHIhQﬁeﬁerfsiﬁﬂﬁﬁlfierer(a@@of attention
deficit hyperactivity disorders (ADHD), 25 | earni n gzmem)r Bar nes,

J.C. et al., saerepm@ar*mre'ea&sﬁPeneilg@b('mawaé\mt hd GRS pR¥Rni a

(Schlicker, E. m&dw@ﬂzﬂg)nzbbumm ﬁﬁb%@éﬁh@g@sﬁedﬁhsms@hm&ﬁgol 1996,
353:290-294). (Also see: Stark Drugs Future 1996,

21(5) : 507- 520; 2GPRiste RAYbe heneficiabp ast*mfbgue 9'1'3@"' RBity to fedyice Ne8- 107- 165 and
references cit ﬁérehEF‘du@héh ):h&ﬂhéﬁgm(bﬁe@%t?éi@ﬁhﬁ&w initwaly9BARd & redlice

conbi nation with a histam ne ant agoni st, are reported fo be
15 microvascular leakage (Ichlnose M. and Barnes, P.J., Eur. J. Pharmacol.

1989, 174:49-55).

Several indications for histamine H3 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 learning and memory (Barnes, J.C. et al., Soc. Neurosci. Abstr. 1993,
19:1813), and schizophrenia (Schlicker, E. and Marr, |., 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 Hj antagonists,

30 alone or in combination with a histamine H4 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 Hj3 antagonist
(GT-2331) was identified and is being developed by Gliatech Inc. (Gliatech Inc.
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useful for the treatnment of upper airway allergic response (U S. Patent
Nos. 5,217,986; 5,352,707 and 5, 869,479). Recently, a histam ne H3

ant agoni swo 0§/a5002831) was identified and is being devel opedThgotas4sd ech
Inc. (Giatech Inc. 2 WO 03/050099 PCT/US02/ 38480 ORT-1 524 Press Rel ease
Nov. 5, 1998; Bh?"‘%rzlﬂ,d Today, March 2, 1999) for the treatnment of CNS

di sorders. As note t he prior art related to histam ne H3 |igands has been
5 conprehensively reviewed ("The Hi stam ne H3 Receptor-A Target for Ne

w
Drugs", Leurs,_R nd Ti nme n this
ref erence the ﬁ'@aﬁaamﬁsec”%’n%% gfo”fﬂglgd’:?r‘ﬁ)axﬁ ﬁ%gﬁ?%ﬁg?%émg‘r{‘%om sts
was revi ewed (sfaEnSldisdigses. M et al., and Phillips, J.G and Ali, S M,
respectively). The inportance of an imnm dazole noiety containing onl y a
single 10 substitution in the 4 position was noted together with the

delt ﬁt Ier i ous e]f f eﬁt s«snfﬁ%teadfletpneﬂm refatds td m.ytftanmﬁe agn@mdsmatsmeeﬁa[) ticularly
nme yatlono the 1mdazole. rin an of t renma ns stituted
positions was FUPRYENETSIYRIY 8Y FQW?@Q ’lfe’i"ls@gg'ée Q’é?ﬁeﬁ?ﬁ’tﬁr -A/rl*fdg?f (1)1t
publications sppp@riLeuhs mymmﬁrhémfaham #ds.), mlséaml FOJBYNWithdthiss

essential for hi gh affinity histam receptor ands see: [
S'M et al., Jrefaeqce mern?&i@gbche@st@mhwmsm a@@&%&s a@?gén'sts and

references ci tﬁQsFJWév%moseemg@rmra@y arid plm.ﬁ!se:goaﬁ@mmw conmpounds are
substrates for histam ne nethyl transferase e maj or hi stam ne

met abol i zi ng ef@SPRRtively)hliie fBROMGACe 1f aR lpIdazale Giqigty 59@&'“!’{%9 enly 2 $i8g'eand

| over  bi ogyai kg ldtﬂbﬁ u( %34 Mrﬁﬁéb ndted ﬁigeﬂ'lerivwﬂ;u th&aarkefErons efféetd of Ther .
1997, 20 281(3):1085-1 ?n addi tion, imdazol e-containing drugs, via

their inter ac@@@@%‘ §hb$tﬁé'°@ﬂfb%qum‘5{baf|¥dﬁ6@(%%Qé@eév‘@@éﬂ'? ogn
result In “unf gugablee NAARABOLGPFodhihel e B diRghon of enzye

I nhi bition (se apet anovi c, berg,
Di spos. 1984, degease 3@mt$6Addlsweaipybhcatlgns woma%hypqrh¢8's thegafg I\/Et ab.

gh;??r;éoll.g8i'g8ﬁﬁd%%4l%£{@ﬁ%@%seﬁ?aq bor higlaffiBChistairine H; FecepfdF ligahds

15 (see Ali, S.M. et aI 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, C.R. et al ;
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Lavrijsen, K et al., Biochem Pharnmacol. 1986, 35(11):1867-1878;

Al bengres, E. et al., Drug Safety 1998, 18(2):83-97). The poor bl ood-brain
barri er wensbsmmdd on of earlier histamne H3 receptor |igaadasnass4sd so be
associated wth the imdazole fragment (Ganellin, CR et al., Arch.

Pharm Pharm C?@Ti ‘g Chem (Weinheim Ger.) 1998, 331:395-404). More
recently, seve B | i cati ons have described histam ne H3 |igands that do
not contain an |mdazole noiety, for exanple: Ganellin, CR et al.; 3 W

R

2I3 ,ngfzir r2r§<7:8 1@@9, 3@3@@4989&3/12@11@2% et bl [Far@icatl 999,154:884-69€ smey2000,

ozer . Patents
2000, 10: 1045-4hstal. U‘s"i%ﬁ Zﬂ’?"?s%é& ‘17302?5%252%&@6%’ Rk "&q‘%gb‘%ﬂz%s PCT
Application V\%QZ/E%(S@B&L ma;dPEFéntﬁmdo 4e1005- 086805 Patert5,352,7@0Q00. The
conpounds of the present invention do not contain t&I}(z eglgaﬂgjlﬁ noi ety,
and its |nhﬁere?Ft;Tf°*Pa‘!ﬁaF'P"t‘V\é9 99147458 F ChAPRicaipn }%9 V 2 uman H3~ 10
receptor as dei#iGatRchdrsst 2aadl. of 26001di ng to the human hi stami ne H3
receptor (see: Lovenberg, T.W et al., Ml. Pharmacol. 1999,

55:1101-1107). Screening using the human receptor is particularly inportant

for the identifi C%b%ﬁnﬁ%uﬁ@é{‘bﬁth@rp?é%leﬁfslnf/e.q{tlohf?d% rict @3htERNthe Ohidazs@n
di sease. Conventional binding assays, for exanple, are determ nﬁd usi ng

rat 15 synapt d8@iftysandis faegen N@b'@tesa@“d yes maiMainRatency hihe hapan Ha1g92.
263(1): 304&0 3]1%21~ tBraés Eé’téﬁhlﬁ@b bmpﬁﬁl%ﬁld{ &ﬂétthe RurRan ®istathine Harbeegthrar macol

1990, 38:6 , gul nea Drain at Bi ochem

Bi ophys. Res. (@genhmeanrgg'ﬁw 16886 BMOQ?QEGWP’ 1@993/55 1€Hﬂ‘éd°§} udi es have
been perfor me??@é@ﬁ(h@ﬂ&h thé‘ﬁurﬂggt’é{%gfbrﬁd &a?ft’&lé?lﬁ/t mpBR&At B thede to

significant d eren rmacol ogy of rodent and prinate
receptors (Wesitlentificgtioreef ngw the&meswfthemﬁfﬁ%(ﬂf humggglisesge: 233- 239) .

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 Hs 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 phenylalkynes, methods of making them, and methods of using them. The

invention features a compound of formula (1)



W now describe a series of phenylal kynes with the ability to nodulate the
activity of the histam ne receptor, specifically the H3 receptor, wthout
the 25 iwbasemosprobl ens associ ated with the presence of pam/isnt/ssasol yl
noi ety. Summary of the Invention The present invention is directed to
phar maceut i cal brTamzyve 30 phenyl al kynes, nethods of naking them and
nmet hods of using them The invention features a conpound of fornula (I) 4
WO 03/ 050099 PCT/US02/38480 ORT-1524 RL R2Z NR5 =-Z ) n R4 R3 (I)
wherein n is an integer fromO to 1; 5 R_iand R2 are independently sel ected
fromC 1.3 alkyl, allyl, and C 3.8 cycloal kyl, or taken together with the
nitrogen to which they are attacheét,_i y forma non- aromatic 4-7 nenbered
het erocyclyl optionally including up toxtwo additional heteroatons
i ndependent |y sel ect ed om0, S, and N; V10 one of R3, R4, and R5 is G one
of the remaining two xdr ogen, and the other is selected from hydrogen,
fluoro, and chirro; Q) —£2 | pt hyl ene; Q is NR8RO wherein R8 is
i ndependently sel ect¥ hydrogen, ' C 1n6 al kyl, C3-6 al kenyl, 6-9
menber ed carbocycl yl , 3= nenbered heterocyclyl (preferably 5-9 or
5- 8- menber ed heterocyclyl) eghenyl , (5-9-nmenbered 20 heterocyclyl)C, .e
al kyl ene, and (phengT) Cl.e&Ral kylene; and RO is independently selected
fromC 1-6 alkyl, C 3.8 al ken i 6-9 nmenbered carbocyclyl, 3-12 nenbered
het erocyclyl (preferably 5-9 5- 8- nenbered heterocyclyl), phenyl,

wherein n is an integer from 0 to 1;

5 R'and R? are independently selected from C 1.3 alkyl, allyl, and C 3.3 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,
Ci alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl
(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (5-9-membered

20 heterocyclyl)C1.s alkylene, and (phenyl) Cy alkylene; and R? is independently
selected from C 45 alkyl, C 3¢ alkenyl, 6-9 membered carbocyclyl, 3-12
membered heterocyclyl (preferably 5-9 or 5-8-membered heterocyclyl), phenyl,
(5-9-membered heterocyclyl)C4.¢ alkylene, and (phenyl) C15 alkylene;

25 or



(5-9-menbered heterocyclyl)Cl. 8 al kyl ene, and (phenyl) C1.8 al kyl ene; 25 or
5 WD 03/ 050099 PCT/US02/38480 ORT-1 524 Qis a saturated 3-13 menbered

NI i nked weoetognsoyrl yl , wherein, in addition to the N-IinkCcmgsni/ssasgen, the
3-13 nenbered heterocyclyl nmay optionally contain between 1 and 3
addi ti onal heteryaispgs i ndependently selected fromO, S, and N, 5 wherein
each of the above al kyl, al kyl ene, al kenyl, heterocyclyl, cycloal kyl,
carbocyclyl, and aryl groups of Formula (1) may each be independently and

optional I'y sub@i.statgma}gdtéwﬁ{em?edlmme@ Rﬁ&bl?l‘l@«ﬂb@m aganded | v

sel ected from et hox amno, nit rox -3 alkyl; 10
and wherein 1- heshiths lhgOémsndhe@@a’neméefadrhqucw‘bdéwmlﬁm'v costaRt ed (in

car boxani do,  CTMarRy | 41eE3 BRARGARR i AR L ECL I BREERARM O Sy orber ed

het er ocycl yl ), antNG- 9 menber ed het erocycl yl), 0(5-9 nenbered heterocyclyl),
15 (5-9 men‘gered het erocycl yl ) C1- 3 al kyl ene, phenyl, Ci1-2-hydroxyal kyl ene,
C2-6 al koxy, (C3-6 cycloal kyl)-0-, phenyl, (phenyl)Cl-3 al kyl ene, and
(phenyl ) C1-3 aihesdiraactOof thedbovecalkyl salkydersu latkenylubketerapyelvip syaidalkyl,may

F1 11 tor onet y ForoSRLE Bhetriodk 3 Bhinkig T B SPRSTRER ebenly BRA T, 10T
accept abl e sal optierstle subsiitutedrivitie betwaeeoﬁ andlB suthstiiieEmts bdemmnﬂxeat ures a
Phar maceut | cal Py CReadit BRURRINAS A S RGIRH g PG AT 5, ™
formul ati ngdosuch conpositions. A conposition of the invention may further
i nclude nore t Q%Q w?\ré?elr(\: ?rg)su% gtuentsto?‘a c';ar}xvt?enFurtRQr‘ ingépé}\dently selected (in
addition to the preceding paragraph) from tert-butyloxycarbonyl, carboxamide,
C1.6 alkyl, 5-9-membered heterocyclyl, N(C alkyl)(5-9 membered
heterocyclyl), NH(5-9 membered heterocyclyl), O(5-9 membered heterocyclyl),
15 (5-9 membered heterocyclyl)C,.; alkylene, phenyl, Cy>-hydroxyalkylene, Cz¢
alkoxy, (Cs.¢ cycloalkyl)-O-, phenyl, (phenyi)C,.; alkylene, and (phenyt)Cy.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;
20

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
25 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
30 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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conbi nati on therapy (conbination fornulation or conbination of differently
formul ated active agents). The invention also provides nethods of treating
certain cwodsbswes and 30 di seases, each of which met hod®cCirnsbuskaso

adm nistering a therapeutically effective (or jointly effective) anount of
a conpound or gQfRes4tion of the invention to a subject in need of such
treatnment. The discl osed conpounds are useful in nethods for treating or
preventing neurol ogic disorders including 6 WO 03/050099 PCT/ US02/ 38480

ORT-1 524 sl ee relalel vl L LSO ; ot IsR$0MIi a and j et
| ag), attent i%éné,bz\é% crt %@85@&* lll¥b/(f%[ég}9%?§§gé§r Lﬂ?@%ﬁéﬁ@]ﬁé?@ﬁi ng and
menory di sor datestion defiditthyperadiiefy disdrders (ABHD) dearsingrandrmog@anc

|t ammation, GERBOL] GarftivkdyERABIG HfiobMBANETERNE RASTREIRA! ddthentia
Al zhei ner' s di sease, erﬁ I epsy, ar cot epsy, eating drsorders, obesity,
mot i on si ckneswsild sagnitivgampaicheatdpre-gementia), Aldwimecedisbases ephensyl ar

di sorders, [ I SOr PLESSI ON,,. aS.. el . Ot o] ine H3
receptor ne%r?ar}%agcc?q%f?sgog%@ %sﬁgoﬂgggaégﬁék’e'ﬁmgﬁ s?/'\/%Y@GE%I \iI%Zt}g(g%l g 95%@5‘ 2%{@%,1,
asthma, itch, substhceabges bipolaratimbradrs,enapic disbhrders and deprassienilgseeell i n need

t hereof. For exa . inpvention featu f / enti ng,
inhibiting t heasp%%fﬁggtéﬁﬁ}? 'g? r’ecgpt%{ F”eegtaﬁ%‘{ﬁﬁ%'gg}rsh%‘?ﬁ\ﬁéy p&%?%‘%@é response,
ast hma, itch, allessd respogseststhmagitch,alasalragpngestionrandialerdiarhjmitis imreot her
enbodi ment, the,disclos conpounds _nay he .used. i anbi.nat i on t her apy
rethod | nc uci TS TREG BF R, Eoeseple, Y i tich ey PRhOd o) g
ant agoni st 1@ndoravéntingsinkibiting tike pgrdssipnaef fetleiating doser aivay diegicam ne H,
ant agoni st, such as |oratidine ARI TI NT"" esl orati di ne (CLARI NEXTM,
Fexofanadi he (RERERRASIMaNET: BeFA congRston ot alARISThAS. e’ (reat nont | b
allergic rhinitis, nasal congestion, and allergic congestion. 20 In yet
anot her enbodi nent, the disclosed co unds. may be used in combi nati on
t herapy met hod, i ndD ¥ %{'@’“}ﬁﬁﬁ‘ﬁi@{’%‘?'}qﬁﬁeg'ﬁqﬂsﬁ%{FQmBPH"’é‘gﬁ W¥%86’§8d g¥@ an H3
ant agoni st andcombthationt tRérapy niethed iRtLNing flabismistesngla jenthf effective dose of
15  an H; 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 Hj 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.



neurotransmtter re-uptake bl ocker, such as a selective serotonin re-uptake
inhibitor (SSRI) or a non-sel ective serotonin, dopam ne or norepi nephrine
re 25 uptwbesiosdopdbi t or, including fluoxeti ne (PROZACTM, ®emtusal/38380
(ZOLOFTTVM, paroxetine (PAXILTM and amtryptyline, for the treatnent of
depr essi on, rm@ﬁ-r_fgzgor ders or schizophrenia. Additional features and
advant ages of e tnvention will becone 30 apparent fromthe detailed
description and exanpl es bel ow, and the appended clains. 7 WO 03/ 050099

PCT/ US02/ 38480 ORT-1 524 Detail ed sc.r'.gtifp ?f t he I nvention The present
i nvention provi des phenyl al kﬁ%@&%ﬁ#&g—%@eﬁﬁw ' Ve he treatnent of

di sorders and conditions nodul ated by a histam ne receptor. 5 A Terns
Certain terns are fined bel ow and hy their psage throughou hi. s

di scl osure. 10 As e‘He?Fé\?E\Vﬁ\,,YmnkPéP\‘Jxe%‘?me"Wét&%@‘gﬁQm%‘H‘aﬂdg uﬁ%@'hﬁoﬁm’?oval ent
radical s of chéstientof digordars @nd tbnitidneenciuthtédbly & Bistafsine septoer ei n, the
term"al kyl", whether used alone or as part of a substituent group, shall
i ncl ude stréight and branched carbon chains. For 15 exanple, alkyl radicals
i ncl ude net hyl A, et hgdrmmspr opyl , i sopropyl, butyl, isobutyl, sec-butyl,
t-butyl, pentyl and the like. Unless otherw se noted, "lower" when used
with al kyl nmeans a carbon chain conposition of 1-4 carbon atons. Al kyl ene"

refers to a bi gahsiRttersireGRfildd b&bREAd byUREr asagerthidygrae thiSkddklosurt hyl ene
(-CH2-CH2-) or propylene (-CH2CH2CH2-), and so on. 20 As used herein,

unl ess ot herw se noted, "al kenyl" shall nean a straight or branched

hydr ocar bonggroup Vid fsedther@@Shalb®er AxgOTShaRineBR michilaleftaricalB of 2 pi bond
to forma carbon-carbon doubl e bond, such as propenyl, butenyl,
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 propenytl, 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 sp3 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 etherradical 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.



pentenyl, and so on. \Were the al kenyl group is R8 or R9, the open radical
25 (point of attachnent to the rest of the nolecule) is on spa carbon, as
i Il ustratwdosbpsoosd | yl, and the doubl e bond or bonds is thecefusnE3saso | east

al pha (if not beta, ganma, etc.) to the open radical. As used herein,

unl ess ot herw d, "al koxy' shall denote an oxygen 30 ether radical

of the above déscried straight or branched chain al kyl groups. For

exanpl e, nethoxy, et hoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and

the I Tke. 8 V031080000 ECT/\EOLLIAA00, ORI ASRA Audiil el unl ess

ot herw se not e nenber ed,
saturated monogwﬁi Anfentyrén Gyturated moﬂgcyi;tlds garbocyelic By stainluee Suitae es i ncl ude

Syl obetyl 5. Rtk RuE HeoR e e abusl bt HEORATRRoNB) - char

denote a thregnd tyricdcgnt - menbered, partially unsaturat ed rmnocycl i C,
carbocyclic_ring structure, V\/nerel n the ring structure contains at | east
one doubl e bond. Suitable exanpl es i ncl ude cycl ohexenyl, cycl opentenyl,

cycl ohept enyl , cyclN@@é@méremmléss@tmmseho&ddr@whlkw shattdendtea As used
herein, unless otherw se note "ar

f t | t
groups such as"}ﬁ?ﬁéﬁ??'ghhﬁ‘ﬁmbﬁgﬁd p%'ﬂé'yt"m?a?“i@(t‘éé e'f;’{P&V‘gﬁf g"’?rr %‘fy%éﬁ rlé’%:q n?lr 8{:}2 ¢

phenyl ene (- Cokidnoturéhiveéreinth®Fifd @thﬁ:mruceﬁnamslamadmﬂe,ddwte vamgl. Euitablbe
phen-1,3- 15 diyl. As used herein,. unless otherws | kyl " shal |

mean any al kyl eXajpRiapinsluge cyqiohexanyl; RCRANERY)] Cyﬁmﬁ‘ﬂ}egﬂc‘wc@gmﬁﬁg‘nyl

napht hyl ang te%léﬁelg(e‘ 3-dlenprap@se e, ar al kyl' s incl ude benzyl phenet hyI and
phenyl propyl . As used herein, unless otherw se noted, "carbocyclyl"
shal | nean any

As used herein, uniess otherwise noted, “aryl” shall refer to carbocyclic
aromatic groups such as phenyl, naphthyl, and the like. Divalent radicals include
phenylene (-CgH4-) 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



cyclic group consisting of 3-13 carbon atons, and preferably 6-9 carbon
atons, in the skeleton ring or rings, if the carbocycle is a fused or

Spi ro bi oyolos/osooss tricyclic group. A carbocycle nay be saCunabEsB480

unsat ur at ed, partially 25 unsaturated, or aromatic. Exanples include

cycl oal kyl, @ 4?anyl, cycl oal kynyl; specific exanples include phenyl,
benzyl |ndany and bi phenyl. A carbocycle may have substituents that are
not carbon or hydrogen, such as hydroxy, halo, halonmethyl, and so on as
prOV|ded el sewhere h ted, the
terns "het er ocVept %G?WB?@F"JB?'S yﬁefectgﬁﬁron?‘ ee9r8‘d‘§/§‘1§%s(?st"nﬁ OMI geﬁgt e any
three-, four-, sbb,\(erc),sand-s,r{?d\wegergply N}lro ,@r $hoptimvabe cedaining@og ¢d four ei ght
or nine or ten or _eleven ere icyclic o

fourteen nerrbe?&iit'qqa%?f@fqg‘g"r?? IRGaLH FiY t'Uﬁ@"@o‘?@éﬁmﬁﬂtsaﬁeg"@kﬁg(’&g&b50099
PCT/ US02/ 38480corfthihs befideh dasid Ddirdefviictr Daidpadvitiotal hetereatorasl Unless t he
group consi sti

ng of N, 0, SO, SO, (C=0, and S, refera
S, optionalfy eg‘ﬁf"’éﬁ‘ﬁ?‘?ﬁf@ﬁ P%‘eP&W "?ﬂi)cﬂet?%'ﬂ@?dhg? POALS %%geach ri ng
I n some enbodi gRMisic of b@mbW@b@ﬁW'We hété}ﬂbﬁjlyngrdn@tm&ebe éttarhéd%atany bet ween
1 and 2 additional heteroatons. Unle ot herw se

het er ocycl yl nBSteIRaIQM £athen at%arwf?'%n Weﬁu‘fﬁ]g‘ EFéﬁaé'BR o?aisk)afpgq f,t&uc&#re

partially aromatic. The heterocyclyl group may be attached at any
het er oat om or carbon atom which results in the crea i O st abl e

structure. Exenpl ar5*emRiauyeenacydictheteseidlic grayPs ¢as Nefe Wémﬁﬂﬁy'
pyrrolidiny, p}r@olﬂ?'rnaeiyvlpyratagpbyétargwyﬂﬁéﬁum mﬂd@zomwmdawwr@zol inyl,

i m dazolyl, imdaz azol i , oxazolyl, ol i | nyl ,
i soxazol i nyl I@'éﬁ%@'@!"yl oxazqlQxgrgidinyl, ﬂwxaa?'@xbv%azq' é‘?&?? A nyl |
i sot hi azol yl , trﬁéﬁ@iﬂ%la%mﬁyl |§diﬁ|¥iolylt @6%%@;4“1&%, tetrélﬁVd@d’fNﬂyl

oxadi azol yl, piperidinyl, pip€eraziny -oxog perazi nyl oxopi, er|d|nyI
2- oxopyrrol i di #yenyl. 'P‘@Q@Z@'M ﬁ?Pf'd'aﬂe?JPW?Fanh OXRDREEY |2r‘8)1°p'pe” inyl,

4- pi peridinyl, ZJ&OE YrrbIRiyi, %&Qplwréz@#ngl %&Mdﬂ&ézep%ﬂ 4 giskriaiyl,

pyridazinyl, tetra ydropyrany , tetr r ot hi opyr any
t et r ahydr otlhi opyficyhyN-oxeripyad, pyna;rrryh@wrmﬂmyl Ryﬁpaﬁﬁylp%ﬁhygrppyranyl

thi omor phol i ny ket bhigSyrahyi BIFENYRRShibPYranbLIfSRE: mdrpRolffyk Ol ane
thiomorpholinyl, thiomorpholiny! suifoxide, thiomorpholinyl sulfone, 1,3-dixolane
and tetrahydro-1 ,1-dioxbthieny|, 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, quinolinyl, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, 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-quinazolinyi), tetrahydroquinolinyi (such as 1,2,3,4-
tetrahydroquinolinyl), tetrahydroisoquinolinyl(such as 1,2,3,4-
tetrahydroisoquiunolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl,

10



and tetrahydro-1, 1 -dioxothienyl, dioxanyl, isothiazolidinyl, thietanyl,
thiiranyl, triazinyl, triazolyl, tetrazolyl, azetidinyl and the |ike. 20
For exanpWe,o3isbm@pe Q is a saturated 3-13 nenbered N-IinkeacThesoessasycl yl, Q
necessarily contains at |east one nitrogen, and the carbon atons are spa
hybridi zed. 25qkR @@geral, exenplary bicyclic heterocyclyls include

benzt hi azol yl , enzoxazol yl, benzoxazi nyl, benzothienyl, quinuclidinyl,

qui nol i nyl, quinolinyl-N oxide, tetrahydroisoquinolinyl, isoquinolinyl,

benzi m dazol yl , bepnzopyr anyl indolizinyl. . rononyl ,
courmarinyl, ci H?I&PF%??%I“VE&%HWQF’J’MWYEb?%&ﬁ?%ﬁ'&ﬁ%ﬁ%ﬁgrr%ﬁ&h’ri dyl

;ur 0F32/r i3dib]nyl _(jmmxbba&df%bgQly_ardb_hpﬁtrtrid?ylydip;;]drwm{zBFmOMaMI,pyri di nKI ), or
urof[ 2, 3-b]pyridin i, r oi.soj.ndo i r . nyl.. c as

i hydr o 4. BRSRER R P ory SClrBie ayHeBEUR RN MU Sheeas. s 5

Eet raﬂygr oqui ncd_trianydlr_bi,ndf)ezm%lqwbtm_ 'stsq_a,lﬂii,m}eltrfahydg()indgiolﬁs isnlcalrcsr,mafnyl, i i o]
et rahydr oi soqui unol i ny enzi sot hi azol yl.. benzi soxazol. enzodi azi nyl
10 WD 03/ 05609§°ﬁa‘r'}rl¥gd?}’§%§‘1§ ”Y'o&ﬁ‘gigé'ﬂy'bg'ﬁ%f‘ﬁ'fBE%\'PM ‘3“§8‘M@%’ﬂi opyr anyl ,

benzotri azol yl quihgsstinyll Rtr@hydroquidoimyd tsibesiagf, thighopyddyly thierothiert,hi enyl |

di hydr obenzot hi opyranyl, di hydrobenzot hi opyranyl sul fone,

di hydr obenzopyr gay i gyl ~\Jlseindol yl, tetrahydroi ndoazolyl (such as

4,5,6,7-tetrah dazol |9\ i & nyl, 5 isoindolinyl,

napht hyri di nyl , v |, purinyl, pyridopyridyl,

qui nazol inyl, tetrahyg

thienothienyl, N NON a NS and the like.

himq%:wé_, t hi enopyri dyl ,
enplary tricyclic heterocylclic
groups include acridinyl, phenoxazinyl, 10 phenazinyl, phenothiazinyl,
carbozol yl, perm nigi . i vl r.bol | - hienyl ,
thianthrenyl  and t g@l?(élirg%c‘%@ﬁ&é%cyla% grodp? lrpé?uderyéndlnyﬂﬁﬂgﬁ&%lml, y

10  phenazinyi, phenothiazinyl, carbozolyl, perminidinyl, phenanthrolinyl, carbolinyl,

naphthothienyl, thianthrenyl, and the like.

Preferred heterocyclyl groups include morpholinyl, piperidinyl, piperazinyi,
pyrrolidinyl, pyrimidinyl, 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 “heterocyclyl-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 piperidinylmethyl,

25 pyrrolidinylmethyl, piperidinylethyl, piperazinyimethyl, pyrrolyibutyl,
piperidinylisobutyl, pyridylmethyl, pyrimidylethyl, and the like.

11



Preferred heterocyclyl groups include norpholinyl, piperidinyl,

pi perazinyl, pyrrolidinyl, pyrimdinyl, pyridyl, pyrrolyl, imdazolyl,
oxazol yl ,wosemsioed yl , acridinyl, 15 azepinyl, hexahydr oarepiusyl/38480
azetidinyl, indolyl, isoindolyl, thiazolyl, thiadiazolyl, quinolinyl,

i soqui nol i nyl, drRi1sa4-tetrahydroquinolinyl, 1,3,4-trihydroisoquinolinyl
4,5,6, 7-tetrahydroi ndadol yl , benzoxazi nyl, benzoaxzolyl, benzthiazolyl,
aN) Nbenzi m dazolyl, tetrazolyl, oxadiazolyl, S and 20 As used herein,

unl ess ot herw se no t he. . & A n @2l K e

"het erocycl yl - al kyl ‘té‘ﬁ‘%“ aﬁ'#ﬁﬁgﬁ&a%@gﬁﬁtﬁ (g'bétélékyé%‘g’tlﬂeﬂf )écolloavI\’i(ytl'h a

Pﬁt er o;:ic: yl g{a.mﬂ,metmiaey@il,mettéreatyét thabgrpap ynayl Haye oge @npnare sbbstitdentsir ough
e al kyl portian . . P.ﬁgﬁ' exanpl es

of heterocycl ﬁ'gsﬁa??&f%&f Sﬁ%g} ﬁ\?léc?l%g{e'tfuegtfﬁt &Q&eﬁ%ﬁgy*ﬁ?} e %%%Fee

pi peri di nyl met fsybstit@ntpynast preferaplyrfedninphe tqtiwossubdiitngntst independently

pi per azi nyl rret h yrrolyl piperidinylisobutyl, pyridylnethyl,

pyri ni dyl et ﬁ; ,s\éL?ﬁ'c?%tff?é" h\éllg%'a{%”b\m%&g‘/so5oogg PCT/ US02/ 38480 ~ORT- 1 524
When a particular group is "substituted" (e.g., alkyl, alkylene,

cycloal kyl, aryl, hetero | .. heteroaryl), t ve one or
nore substituents, ﬁ'@k@ﬁé‘ﬂ%tmeo‘%@ﬁgnt a%y %bhsz'ﬁl?gg |8tlgaern C Qﬁaore
preferably frorpatitelar bchtivreia a molkstletbeandependenttof jis ebéniidhy elsewherere t o t wo
htended that (PR AR BrERSEraiie EabeiiEnE a5k sy BpRpapEhe 1t 1S
pfir t i/v(r:]m ar toc aﬁé easmbalsums b tHes imventiom dandepsesbtet bybne dbEordefannskill inrtse

el sewhere in that nmolecule. It is understoo t substituents d

SUbst Luti on pdt PG CorPs Caah AR LR G v IHEe PR GIRtBH SR AR sel ect ed
by one of ordi ngnthesikéd by teehhigges Ridwri id the aniad avellaisnhosEimettodt sat ferth
chemcally stahle and that can be readily synthesized by techni ques known
inthe art as $Nas those methods set forth herein. 15 Under standard

nonmencl ature used throughout this disclosure, the term nal portion of the
desi gnat ed 1ssi de chain is described first, followe

d h
Under standard nomenclature used throughout tl?\Ys éiscﬁosure, 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

“phenyi(alkyl)amido(alkyl)” substituent refers to a group of the formula

o)

(alkyl
—g—(alkyl)/[ku/

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



adj acent functionality toward the point of attachnment. Thus, for exanple, a
"phenyl (al kyl )am do(al kyl )" substituent refers to a group of the fornula O
- (al kyl HvOaBksydoss 20 The term "subject” as used herein, reCeENS01/8848N
animal, preferably a mammual, nost preferably a human, who has been the

obj ect of treapmamMs24 observation or experinent. 25 The term
"therapeutically effective anount” as used herein, neans that anount of
active compound or pharnaceutical agent that elicits the biological or

medi ci nal resp i e t j p,g,q@ﬂ i KNg sought
by a researchg%?gv@éw'hgrslﬁgﬁ?@r%ﬁgg ﬁ%@ﬁ?}éﬁﬁgﬁ theﬁbgﬁibr?i‘s%iagﬁwv\hich

i ncl udes 12 WOdiserdecbes@treatadd.US02/ 38480 ORT- 1524 prevention, inhibition of
onset, or alleviation of the synptons of the disease or disorder being
treated. As used herein, the term"conposition" is intended to enconpass a
5 product conpri si M used hepeioi thederm fogmpdisitino’sisiintendes! togaepmpass anount s, as
well as any p t | f 2 | or. 1 [ndj t

corbi nati ong. oPePHEl kiR 5 hdcnedhiRlenls (Rind SiSciEantoprts, el

Abbr evi at i ons aseny produttevtsgreresiiits; alirectly, orpaditeicty| feom gombinatiensfiteeres and

10 Exanples, a f.ol |l ows- .DBAD = D -tent butyl azodicarboxylate DCE =
1, 2-di chl or oet f%‘genczf?edlﬁyfe&éﬁséﬁﬁ‘oersc?r%ﬁﬁgr‘?g%uﬂ%AD = Di ethyl azodi carboxyl ate
DVA = N, N-di net hyl acet am de
Abbreviations used in the specification, particularly in the Schemes and
10 Examples, are as follows:

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-dimethoxyethane

DMF = Dimethyiformamide

DMSO = Dimethylsulfoxide

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



DVAP = 4-N, N-di met hyl am no pyridine DME = 1, 2-di net hoxyethane DW =

D et hyl formam de DMSO = Di net hyl sul foxide RT = Roomtenperature TEA =
Tri et hyl awDre/0500BA = Trifl uoroacetic acid THE = Tetrahydrafrursan3ssike next
section describes the conpounds provided by the invention in nore detail.
15 B. Conpoundgr%3;s¥& 03/ 050099 PCT/ US02/ 38480 ORT-1524 The invention
features conpounds of formula (1) as described, for exanple, in the above
Summary section and in the clains. Preferred conpounds include those

wherein: (a) NRIR 2|. ealﬁx%ﬁtlf)r?ge}ttm?% {”9] mjrpdspogrféﬂﬂlﬂ%k ?]a]ggégﬁﬁlb%pfsf' dinyl, 5

di et hyl am no, pyrro
et hyl pr opy! anm exampleyin mqambqypl&mmmy s(abfjod\dﬁilcRnZhe allams tB@éer'ﬁﬂ form

pi peri di nyl, in di e I am no; (c) NRLR 2 taken together form
pi peri di nyl oré%(}%d& sde e%? of R4 and R5 is G 10 (e) Rdis G

(f) R5 is G (g)ni(@INR'RTiakep togemesmrmrmearnﬂmyl Inetkydipetidinggen- cont ai ni ng
B?L:{ ?gly(r:llyl g éjgiettr%:%jﬁlggepl)y?% lnylf Gighh yFaH"lt?r%,I%&Eﬁgthgknﬁﬁéw;ﬁéwlgﬂmo,
or dipropylamino;
(b) NR'R? taken together form piperidinyi, pyrrolidinyl, or diethylamino;
(c) NR'R? taken together form piperidinyl or pyrrolidinyl;
(d) one of R* and R®is G;
10 (e)R'is G;
(f)R’is 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, pyrrolidinyi, thiomorpholinyl, and
morpholinyi;

(j) substituted Q is selected from N-(C 4 alkyl) piperazinyi, N-phenyl-
piperazinyl, 1,3,8-triaza-spiro[4.5]decyl!, and 1,4-dioxa-8-aza-spirof4.5]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-
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, methyl-(2-pyridin-2-yl-ethyl)-
amine, [2-(3,4-dimethoxy-phenyl)-ethyl]-methyi-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, C4. alkyl, 5-9 membered or 6-9 membered
heterocyclyl, N(C4 alkyl)( 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
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15 or unsubstituted piperazinyl, pyrrolinyl, pyrrolidinyl, thionorpholinyl,
and norpholinyl; (j) substituted Qis selected fromN(C 1.6 al kyl)
pi perazi nyb,03hsq@benyl - pi perazinyl, 1,3,8-triaza-spiro[4. praamsyt/384smd

1, 4- di oxa- 8- aza- spi ro[4 5]decyl; (k) Qis a nonoval ent radical of an am ne
selected from @ﬁ | g 1,4,7 20 trioxa-10-aza-cycl ododecane,
t hi azol i di ne, :S g 1 3, 8-tdaza- spiro[4.5]decan-4-one,

pi peri di ne- 3-car boxyl iC aC| d diethylanmde, 1,2,3,4,5,6- hexahyd

ro- [23]b|pyr|d|nyl 4- trjfluoromnethyl hen eralne - pi per azi n-
1-yl - pyri mi di neet rﬁF&Y'lQﬁ &5 AlkeXh IQGMXCP"’B&‘B aﬁ‘%ﬂ?? (BienyC'ra alkerR

net hyl - (2-pyri Q’de(pBer)CﬂtJb‘iﬂy)enem Wﬁ‘ere each of above heterocyclyl, phen l, and

[ 2- (3, 4-di met hoxy- phenyl)-ethyl]- yl -am ne, thiono %ﬁ%@ g allyl 25
cycl opent yl - an?lké Qr‘{‘@-s("iaM—P‘? ﬁﬂ'dﬂ"a!?s\l WQSi'MGHW’Th fremnl fo. tuet

- pi peri di n- 4- y.huépe?nueﬁu;hyélé@te@ﬁamamgwﬁ.ltro2c ng, and Cy.3 alkyl;
2- (pi peridin-4-yl oxy )gprlm di ne, |per|d -yl - pyridin-2-yl-am ne,
1ok

phenyl ami neS and pyf) @ is-spbstituied a(f’r“)bst'}u?%t @é‘l‘%@tr@cﬁ ?ngﬁ?m}éﬁfﬁdﬁ’rﬁ@rl nyl
and N-pi peri di §lemtepéd ﬁé‘l@l’ddﬁdylﬁ;{ﬂ@? éélé’ét@&jfr%t fbgh@?l“@ﬁﬁméylaﬂu@yﬂ

substituents independently sélec from , carboxam de, .6

al kyl , 5-9 menthigfey, tswdezczbyln@ﬁﬁézféﬂ)%esta&ydﬁf\yePWO'M@EZ@V'&?M hydre: g
menber ed or 6- i%?g?lnpé’r‘iﬁrq da%@r QWSb&Az)mudaMﬁ(t&rﬁ%lW@rEQI rené t%traiamered

het erocycl yl ), het erocycly -3 al kyl ene,
5-9 nenber ed oﬁ"&iob’l)%mﬁl#yléle,ltﬂaMWBY'm@B‘sz MQ?S@E%’@SE{B ' CRT 1 524

heterocyclyj- O, Cj(n&] ngfstltégg?opuﬁégbk%{é&yl{l)n holipgeny! . (phenyl) Cl-3

al kyl ene, and hen ere each of above het er ocycl yl ,
phenyl, and al kyI (g)Bu@stwdfggebe optionally substituted with from1 to 3

Ayl 5 (m Qs SRR rCHesat i Brehti B i AR BEred Wbl PR YGHh  per ad
or 6- 9 menberwhereit widpheny br gomatic beleeaayell is pomnqﬂyrsubwtutegwtihrﬂ\ ayl ,
L, 2 el o SR oo elsthgpe, ocaiely
(tetrazol yI1§ Cl-6 aI(hyR%tseﬁelaoeedfmIsybstltuted or unsubstltuted phenyl, pyridyl,

pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C4. alkylene, oxazolyl, thiazolyl,

2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C1.s

alkylene, tetrazolyl, (triazolyl)C15 alkylene, triazolyl, (pyrroly!)C.¢ alkylene, and

pyrrolyl;

20 (r) R is substituted or unsubstituted phenyl;

(s) R® is substituted or unsubstituted pyridyl;

(t) wherein n is 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 heterocyclyl 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 L2Q; L2 is methylene; Q is NR°R® wherein
R® is independently selected from hydrogen, C1_; alkyl, Cs alkenyl, 6-9
membered carbocycle, 3-12 membered heterocyclyi (preferably 5-9 or 6-9),
phenyl, (5-9-membered heterocyclyl)C1.s alkylene, and (phenyl) C4¢ alkylene;

30 and R®is independently selected from C;.; alkyl, C3 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 heterocyclyl)C. alkylene, and (phenyl) Cy alkylene; orQis a
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(triazolyl)Cl-6 al kylene, triazolyl, (pyrrolyl)Cl.6 al kylene, and pyrrolyl;
10 (n) Qis a substituted or unsubstituted N-norpholinyl; (o) R8 is

hydr ogen;wOpp/05@99 s sel ected from phenyl or 5-9 nenbered @&COMED2/83480
heterocyclyl, wherein said phenyl or aromatic heterocyclyl is optionally
substituted w 63?1311% substituents selected fromhalo, nitro, cyano, and
Cl-3 al kyl; Is selected fromsubstituted or unsubstituted phenyl,
pyridyl, yr| mdyl, furyl, thiofuryl, imdazolyl, (imdazolyl)Cl-6

alkylene oxazol I epzi m ol yl,

2- oxobenzi ni dafﬁ?(‘ﬁteé ?t&%’%b?&?f‘ﬁ%ﬁ @d% ?J?F@Pg?prl\é@ﬁbi%% &a?frl azol yl ) Cl.
al lgylt ePet Ej ri aWebélrt\) ng aim{@z 1 theN- lﬁwkﬂddﬁ)ﬁir@g‘éh trwlﬂ-13m¥ﬁmbtétr¢g hefBodyclyl RO i s
substituted or unsubstitute en S ut ed or
unsubstituted BN W‘Pf‘altyt%"”mgﬁ’%'\')éew é’df a “%{WEH og}cg@ W(ﬁigB%'?ﬂ?éWYI y

sel ected from Ggledlelfyftom O S, é@ckﬁnwh@@ﬁiéwh ofithdrabdve aikyl,radiydened alkehyich t hey
are attached, t he?{lwf orma non- arona red heterocyclyl

optional Iy Pnclli@ 6“%%‘%8?“%r?&?'oé'gy'h%@%?'age@f{?? AR¥58RALRL Ty sel ect ed

fromoO, S, a”dld\#epeﬁ@erﬂ@aﬁaopﬁ@nall Rdbéthuted wﬂﬁb%lﬁﬁbédﬂaahd\ﬂ sUB@tEtu&rltﬁg are H;
Gis L2Q L2 is nethyl ene;

erein i.s I.nde sel ect ed
f rom hydr ogen, lr@fpgng@q&lwseleg@dé[%mﬂthoxgh fglo, rﬁéﬂ'ﬁ@r'@(ﬁo J'B(gﬁﬁ%’c %‘i 12
nenber ed het er @yt lanl whered suu’mlménﬁ;& c@Ea@ba)rurmerah@@ysénddrﬁly%emmerm

het erocycl yl ) Cl1. 6 al kyl ene, an n al kyl ene; RO is
i ndependent |y $&F BEW%YWMYCP_a@Oé?'R‘jJ %éamambsrﬁff/he %'Ogy‘?iﬁnﬁg&e
car bocycl ylg 3ﬂ&nﬁ@r@@ﬁé@%d@@l&ﬁr@@rﬁbbﬁbefed“@ter@é@:@ﬂ gher@i Q-_;penbered or 6-9

menbered heterocyclyl, and I'n"Sone cases prefera nenber ed henyl
(5- 9-menber ed Hegoxpalindend, hydrosy. angyeard, a%wh%rﬁw@ﬁmq alpaveghelpiel or Q
s a 15 W0 03@%999%&3 %lQ@Q&ift@é‘%@%up@%ﬁﬂmé%emﬁwﬂp@dbs}nd@d mnbered

N-1i nked heter preferabl erein, in addition to the
N-1inking nit rd@%momﬁéylsorl@ph%rrr@@m@aﬂbﬁwmtw §alt, 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
piperidinyl, piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyl;
(v) (1) NR'R? taken together form piperidinyl or pyrrolidinyl, (2) nis 1,
and (3) Q is selected from morpholinyt and piperidinyl;
(w) Q is morpholinyl or substituted morpholinyl;
20 (x) NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino,
nis 1, and
wherein Q is NR®R® and R®is H and R is selected from pheny! or
aromatic 5-9 membered heterocyclyl, wherein said phenyl or
heterocycly! 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-
ylmethyl-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-ylmethyl-phenyl)-
but-3-ynyl]-amine; 4-[4-(4-piperidin-1-yimethyl-phenyl)-but-3-ynyl]-
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may optionally contain between 1 and 3 additional heteroatons independently
selected fromO0, S, and N, wherein each of the above al kyl, al kyl ene,

al kenyl , woaBksnyd ene, heterocyclyl, cycloal kyl, and aryl pgraisps3sasy each
be independently and optionally substituted with between 1 and 3
substituents ppdepsgydently sel ected from net hoxy, halo, amno, nitro,
hydroxyl, and C 1-3 alkyl; and wherein substituents of Q can be further

i ndependently selected from tert-butyl oxycarbonyl, car boxam de,

6- 9- menbered h ik Rrher ed
het e?gcyglrsl ), % 8@{’8,@4 [%ﬁ?oof?f) g‘;?g%l Eﬁ%ﬁﬂ %@] %ﬁ?l angr\ihere
gach 1(:)f abﬂ/e mﬂttwl-ée[ydn»)phpen:iprh‘emlWethy&pUerWlklydt—%ymdﬂtplmejent\e.g‘r-&u@s ofI Q may
e optiona 0
ncceptable sul PGy ifetlidhenb bt bt Kt BurBERLLER. Y |
pi Be:i ?i '?ylj pynylbbérdayﬂyhorpbmhneiﬁemlyb[@tk(ylrmarm 1ghblut¢ BynyQ)- b@zylélam%d from
substituted_or er,l = .
pyrrolidi nyI5 1%’3&’3&’%%& ﬁ)ﬁenagpl yIWgrl-thﬁheﬁvrgu Y‘[‘%'S"p%@@ [?é(:?en
t o?et he(r]I ; orm plqeadlnﬁh-ybbutdpyrgymeotyl]gbnwld,nn -42); R{1-4-(@; plpeINhh N'ly-bl@-1-s
ected from por.phol i i di r
:5bst I tuted rTDIyBng p'pfda% ?’y'&ﬁj ?iﬂ%r‘ﬁ PE&’&EFW& gt%jr?% ’{Vg%af’re{‘g‘('hw ,
2%8 r glg i dinyl, I dfc?y}:ﬂtdmhuaaﬁm1 -[44(4- prpeﬁdmanyd bubhé ryaiyh-benzyd]- maﬁd R8 is H
is selec rom
wher ei n sai d pﬁgﬁ%?f(ylgramﬁgm@%o@-i% P'pFré Bﬂt’f'gHgﬁnggﬁBﬁ%y”t ut gc?%)%fh 1-3
o conbl nat L one ot "t e Ahove. "“*‘“"f‘é‘s“‘ O oot or he tnvert oo
incl ude: 1-[4- PiPeﬁ%'é‘?'iCéfaﬂhﬂ_XN' E?@gqoﬂlﬁﬂd"bi'é(%‘lﬂpﬂm %e’&%%@ f(ﬁ]'
}1 %g gj B: Bg;: wm-ﬁnpﬁhdlgﬂrttyﬂbuynw -gg?]@qrazmhé ppwwm[w} plpendm 1-}/'-8“ g1
-yl -but-1 -ynyl t‘?aé’ﬁ%‘l"f“%rﬂﬁgﬁ%?'e\% 16??1{28&"6% %P'Pﬁﬁd'"'f f}j’[“?l&w‘ Polol di n-

1-yl - but - 1 yny|bknbﬁ]ﬂﬁpiéﬂazihbp4l{4- -;Blﬁendln 1-yl -but-1-ynyl)- benzyl] piperazine-1-
di et hyl -[4- (4-pi peridin

4-[4- (4-piperi &8 %v'%%tqmutwwgwﬂ)ﬁ%gleermﬂ]yl %Uty Ln)?lm)eniyl]-

piperazine; 1-isopropyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyi]-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-3-carboxylic acid
diethylamide; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyli]-1,2,3,4,5,6-hexahydro-

20 [2,3"bipyridinyl; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyi]-4-(3-trifluoromethyl-
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)-benzyi}-piperidine-4-carboxylic acid
amide; methyl-[3-(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)-

. 25 benzyl]-amine; 4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-thiomorpholine; allyl-
cyclopentyl-[3-(4-piperidin-1-yi-but-1-ynyl)-benzyl]-amine; 10-[3-(4-piperidin-1-
yl-but-1-ynyi)-benzyl]-1,4,7-trioxa-10-aza-cyclododecane; 1-[4-(3-thiazolidin-3-
yimethyl-phenyi)-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)-benzyl]-amine; 1-[4-(3-pyrrolidin-1-ylmethyl-phenyi)-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-

17



16 WO 03/ 050099 PCT/ US02/ 38480 ORT-1 524 thionorpholine;

4-[ 4- (4-piperidin-1-yl nmethyl -phenyl)-but-3-ynyl]-norpholine; 1-

met hyl - 4-Wwe@-08/4s009per i di n- 1-yl net hyl - phenyl ) - but - 3- ynyl ] - pPpensa/ssag0
1-[4-(4- pyrrolldln 1-yl et hyl - phenyl ) - but - 3-ynyl ] - pi peri di ne;

4-[4- (4- pi peri@ii-1524! - but - 1- ynyl ) -benzyl ] - mor phol i ne;

di et hyl -[ 4- ( 4- plperldln 1-yl-but-1-ynyl)-benzyl]-amne; 5
1-{4-[4-(4-benzyl - plper|d|n 1-yl met hyl ) - phenyl ] - but - 3-ynyl } - pi peri di ne;

1-[ 4- (4- di b 11 -Di LA - Aol
2 (1[4 (b i pRpeik bFPI'bJ&Pg‘?ngrif?{(bfw"f?gZrﬁ%?*“{'%‘?%@[p:egf’fw‘.‘-'gyl%@ﬂ&“P{Qhol ;
1-[4-(4-pi per'lﬁbﬂl’yll-amlﬁebUF[44(3592VIUD”-‘Gﬂﬁﬁyﬂy]*phdﬁﬁ)im{@mﬂ]bpm@idlm2{1-

b el R S BRSSP ¢
alzaefglz Irgg4 (5:] ;f:ilﬁ%rﬁigm-yl«bwuwj/l) Beriz&ﬁ-b@eﬁdmex-ylgtpyﬁdhn-)zl-yllamlni-wmsz bﬁgzyl]
|pn8an 1-yl - 3 [th’ﬁ’ Br%é )LTH?&,‘YE&K@WD%HEgxnyllzmmlﬁog%% @ﬁ-@ tﬁ{ Hﬁpﬂolm

1- phenyl - 4- [ 4-yi4uph payi)-Benzyl-mbrphblite; 4{3-(4:pipekidinzyyilbutitpgiyidiensyl]- 1

Abfzzzlél gl Lgr f@c’%“ggé‘!ﬂplﬁd }ﬁ(il{wryorg@q{@y{' ?'"iﬁ"ﬂgrpg??{ﬂiab‘it'#g'q@glr ngyl ic acid

tert-butyl estmb;phbhrﬁeﬂ 4([8= (I@ltﬁl@ﬁioﬁbﬁbhﬂ-zt;yi bbm ﬁylﬁﬁdﬂiﬁyl]bﬁlbﬁwrdhohm pte{4azu ne;

;h;\SFr gp%ll?) ( bdfté‘g@‘tﬁwl meéérgluBﬂ jﬂ%}pthyhl pheny|] B/ut- -ynyr} t¥1o phoh e, 4%-[? ?4-

-ynyl) - bengy!l ]m&tl’@*l &péfazmzﬂymt dyp)Lﬁhe‘ahqisgtam l}-mﬁnorbhbmwecéi =rpetApd-3 n- 1
-yl-but-1 -ynyl)-ben gerl I ne- 3-carboxylic _acid djethyl am de;

1-[ 3- ( 4- pi per.@rmpqﬂqﬁ( augu TyRy)- §>er5é'ﬂrwﬂa21nez13{32(45"@#& URHtd- 20

[2, 3" ] bi pyri di yyd):benzyl din-4-ol: 1-[3-(4- hI-4Ibt-- {)-benzyl din-
1-[3-(4- p| perlg?“r]) fnZY]Bmen T o )-[b(enr??/?)] oélln( r flyny) enzy]plnperl "
phenyl ) - pi per a¥Phd-3- (4-th|omorpholm-4-yl but-1-ynyl)- benzyl] ptpendm-4-ol 1-{4- [3 (4-
2-{4-[3-(4-pi pﬁ@tf@x?—b‘p’eﬁh &rnﬂﬂe“tWMehQFBétYé Jnj- B@éﬁ&h@'ﬂ-{ﬂla}m pyrim di ne;
1-[3-(4-piperidin-1"-yl- g']-lprllne4car boxylic acid
am de: 15 methoxy-plpendm 1-ylmethyl phenyl] ut-3-ynyl}-morpholine; and 4-{4-[3-(4-

met hyl - 3-(4- pmaﬁ{o&wpibe%dwfmaﬁynyméh}q-ewwu {rRorRYfphdiir. 2- y1 - et hyl ) -

amne; [2-(3,4
I met hoxy- phenyl) ethyl] met hyl - [ 3- (4- pi peridi n-1-yl-but-1-ynyl) 25

gﬁn;lyll C;g ggent . ??dcﬂtch?\'ai)%rhgédﬁdé :a&udQUH LK (W};ﬁ;kérléﬂ?'i'@}'&? Vtt)r@ﬂg j}P;' nmene;
10- [ 3- (4- pi per 3ynwl-piperidine; 1-[3-(4- plpendln 1-y| but- -ynyi)-benzyl]- plperldlne 4[
yI 1-[ 2“2 31t %?g LZ)PI?EH&XH]WI%U% yng/lr 'b%ﬂﬂ]l&orﬁﬁaln%yﬁl[g(wgﬁﬁﬁaﬁﬂ-yI but-1-ynyl)-
benzyl}-morpholine dihydrochloride; 1-[4-(4-pyrrolidin-1-yl-but-1-ynyl)-benzyl]-
piperidine; 1-[4-(4-pyrrolidin-1-ylmethyl-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-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-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)-benzyl]-

30 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-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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yl met hyl - phenyl ) - but-3-ynyl ] -pi peridine; [2-(1

H i ndol - 3-yl ) -et hyl]-nethyl -[ 3-(4-

pi peri di rwb-ogbsdogt - 1- ynyl ) - benzyl]-amine; | -{l -[3-(4-pi periuspn3d4s0

-yl -but-1-ynyl) 30 benzyl]-piperidin-4-yl}-1,3-dihydro-benzoi nm dazol - 2- one;
phenyl - [ 3- (4- pbﬁ. s%ln- 1-yl -but-1-ynyl)-benzyl]-am ne;

1-[4-(3-pyrroli - I-yl met hyl - phenyl ) - but - 3-ynyl ] - pi peri di ne;
1-[3-(4-piperidin-1 -yl-but-1-ynyl)-benzyl]-azacyclotridecane;

e B B ISR 40 T S

pi peri di n- 1-yl béngyl-bmimy; 110-[BEapidridmai Pebut-1-ynyl)-benzyl}-1,4,7-irioxa-10-aza-

phenyl - [ 4- (4-pi pe in-1-yl- - ben
D L s L o BN L A0S e 2
H» Eg ?|4 Pe” di pHHLndbl=Ri}-e thyl M thyl §8112-p| periginpeyiiblit-n=yhyhjibexyyit-amineti 4i-ne;
i peri di n- 13yl Boderierigit y-Bunl-ymy -bgnsul-pierdin-4y}-1 3y9IN¥IR: 2- yI - ani ne;
o ety o it by oo
i i - yl-bu yny zyl .
4- pi per i BPRIAING| _put - 1- ynyl ) - benzyl ] - t hi onor phol i ne;
3-thi onor phol i n-4-yl et hyl - phenyl ) - but - 3-ynyl ] - nDrphollne
4-t hi onor phol i n-4-yl -but-1-ynyl ) - benzy !ﬁ']l[ t hi omor phol i ne; 64-
- met hyl - pi per a{\évrﬁﬂrefyrrﬁétcﬁmpyumm%ﬁglpfe o3& 9'ﬁ?['?'f‘rﬂn¥'ﬂw&l1 ryRt
3- (4 140 benzyl]- morphohne and 4e[rt]1y(l4 Ql%eur![dln31->)//lnbut -1- m}yll)ot;%nrzgl] (;nolr;r)]réollne

pi perazi n-1
yl -4-] 3- a’(mpﬂilﬁé?ﬂ)ﬁ%ﬁ-f@%f- but - 1- ynyl ) - benzyl ] - pi per azi ne;
[ 4-pi peridin-1-yl-but-1- ynyl)-benzyl]-piperidin-4- oI

-0 4-nor phol i n-4-yl -but -1-ynyl ) -benzyl ] - pi peridin- 4-o0

- [ 3- (4- t hi onor pholAddlitipngl examplas ghsampasuads yicjuds ﬁe[13r(6rmpel'lddﬂ 1-ykbytAl-[ 3- (4-

met hoxy- pi per i gﬁﬁy&er& gg{p'ax{:gmpﬂ.gﬁy{ %,,p Vidin-3- WBM{-i-yﬁ%PSéhﬂl]r}ﬁmrpﬂol{r@ §3-(4 15

met hoxy- pi peridin-1-y ut - 3-'yn I"i'ne; "and
4-{4-[3- (445 [3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine dlhydrochlorlde 1-phenyl-8-

Add £ omal | conpUAREHATE N Tbue PIRAKbinatlyse Yibtalo BlOSTREPIL oRE 143,

2- y gyl L pi28er i (A-pigeridin{1 34-bat-piypwl)-beinzyi]pigeridingt 3- @arbynxlic)ac_i;bwgwgawmeper i di ne;
4[5 (4 pi peri QB EPRAUTA- bl sy K EIEE 28, b SIRBRGAZ STipyrginyt, .
1-[4-(4-pyrrolil d8-r(u4 plpeyuunmuyl-mt~1wwl))beba5n]z§~(q tnﬂporpmetlcﬁylfp@enyl) piperazine;
1-[4-(4- pynpol '2%4'?3 %4 legﬁ& ny1—le) ‘?']Y)Jn% %ﬂhzy?] ﬁ'&é’r!almpl ﬂ}a[){lr%faﬁve ﬁ’[ﬂ‘bw

piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-4-carboxylic acid amide; methyl-[3-

B RD
r—l-r-“ﬁll—u—u—u—u—wc
j-b-"‘w-bww-hm

<

-
-
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-
(

3-
3-

el = I
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(

(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-ynyl)-benzyl]-amine; 1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyi]-
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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4- (4-piperidin-1-yl-but-1-ynyl)-benzyl]-am ne;
[4-(4-piperidin-1-yl-but-1-ynyl)- benzyl]-piperidin-4-ol;

{1-[ 4- (Wopsps0ddi n- 1-yl - but - 1-ynyl ) - benzyl ] - pi peri di n- 2r2%/vgbd/38@s8hhanol ;
[ 4- (4-piperidin-1-yl-but-1-ynyl)-benzyl]-decahydro-quinoline; 1-[4-
84[2|?2r|d|n lopflrgMt - 1-ynyl ) - benzyl | - pi peri di ne- 4-carboxylic acid am de;
pi peridin-1-yl-but-1-ynyl)-benzyl]-1, 4-di oxa-8-aza-spiro[4.5] decane;

1-methyl -4- [4-(4-piperidin-i-yl-but- Lynyl ) i ne:
oyl ohoxyl - [ - 4- prrsReLEARey ichith: MRy BERBY St FRicH) Beny)-
i ndan- 1-yl - [ 4- bdt-PymaFardine: dimethyb{a-(4-pipgrigin-) -ybbuatz i-yhyl BOerayi]ramine;

L e Bh s A b B RAY bR i AR Siem: L4 (4
i phe|n§/I b8 [3 pHemjljsiti3ching brp,elrldinetz {1-[3-(4- prpendln -1-yl-but-1-ynyl)-benzyl]-

n en za-s
1- {3y(4 pl[g Ell bipﬁ"g"j;'wsza'm%m % E‘gL @S?rr']db"'a'é’ EH eyl i ¢ acid
am de; 4 4 pipeAéin 4y Npyridid-29amihe] 3-[33-adrEHoliA SOy IMETHVIIpaen yESL 8 (3-
ORT- 1524 1)-b
al | %/I ?ycrg%e%yzﬁl T‘é«‘%‘ﬂ"?ﬁ 658'(§nﬁ°'1'°§ﬂh°5’1’1f‘ YEbyRlvey)-BenpyihmorRieling: 4-
10- [ 3- (4- pi per [FH{4pipendin-BLA-bdt- Y-y )} béreiyg-midbmdspholing; 4HaXa-tAidmarsholin-4-

| odod
(iyfzro( 3t ﬁ?ggor'mtw'-shwmm YHERYPROlng: 443{Ardhiemaiepalin-giRut-1¥ik 4
ZH( Qdol 3-)b) - sehxijithisRioHotihe’-4-f-[BL(ASHétHYIbiderdZinAWiméthy)ypheniapbatyd-] - am ne;
[ 3- (4-pi peri di ov-poratetine; 4oidslBy 4 meatbyhrinesazia PathyDpheny]-Rutad-ydr o-
benzoi m dazol - ﬂn@rﬁ@rpha% i- r{rélthﬁzr?zt W(4tﬂbérfblrrl13,rr Mutnﬁwwj beHgpiperduiie;3- ynyl | -
pi peridi ne. Mre referred npounds i ncl ude: % 3p ridi % -yl -but-1
~ynyl)- 10 benﬂ;li?"] 4-pipepAiBHY- Heb%ﬂcvndbrbsn{ﬂlmpﬂm 1951l {‘)rme [f“ -yl-
-ynyl) - benzyl | yRY Hhq)-basyi- pmdmazr -bi; quhmﬁqb@hbmw buﬂfvnru) -BéYidyl)-

exanpl es of conpounds inclu piperidin-1-y

ynyl ) - benzyP] - piRsadindt-ale 1 {‘M?[ - (ﬂ& r}ﬂxrzs@meﬂm&ylngﬁthwcﬁhefyll -but-3-ynyl}-

-ynyl ) - benzy! !
T} nanzy1 | PRSRERS) 08 e[%ﬁf&éﬁ@éﬁr‘g?r'ﬁ*h‘*e%*"@*”r'>%h’éhv%ﬂrivnvr

[ 3- (4- pi peri di rmorpfwlmsu@ndﬂ% Mmeﬁmy—pmﬂ@ne ylmeéhzya phenyput-3¥adtan- 4- one
; 1-[3- (4-pip but-1 -ynyl)-benzyl]-pi peridi ne-3-carboxylic
acid di et hyl am %ﬁbﬂbﬂT3|§¥(4 pi peri di n-1- yI but -1

-ynyl)-benzyl]-1, 2,3, 4,5, 6- hexahydro-[2, 3] bi pyridinyl;

20 The invention also provides compounds that are useful as synthetic

[
1-
2-
1-
(

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-labelied 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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1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-4-(3-trifluoronethyl-phenyl)-pip
erazine; 20
2-{4-[ 3- (WwopBspswbdi n- 1-yl - but - 1-ynyl ) - benzyl ] - pi per azi n- 1Pgirjsspysd4se di ne;
1-[3-(4- piperidin-1 -yl-but-1 -ynyl)-benzyl]-pi pe rid i ne-4-carboxyl ic
acid am de;
(4- pi peridin- 183??1)% 1-ynyl)-benzyl]-(2-pyridin-2-yl- ethyl) am ne;
[2-(3, 4- dlnethoxy phenyl)-ethyl]-methyl-[3-(4-piperidin-1 -yl-but-1
-ynyl ) -benzyl ] -am ne; . : :
211 5- (a-pi peri BFHEEY Y BRSO APHSNOBALRPIRCiRg BTRYPRIMCN 8. those described
%I 3[/I3 ?ch Opentrbé'iPrbtlgcﬁvl‘é Ghoups ne@rgéhwdhemswt ed.-JAW )ME@mi; IPleraim ne;

pi peridin- - -1- Y
benzyl | -1, 4, 7- F§$5x 32 %l/:b aagéf‘%’ é%‘fﬁ%?ogega%é” Wulsy: I?rgtep“yeagmqpallqpéga)ﬂ!chet hyl -
E{]enél I) gUt I 3- S?ﬁh}asn@' @f’rédﬁlﬁgn VZl%y(ﬂSonsd 1999. The protecting groups may be
yl - ! But(:) 1- y%?l) ) ?%%‘Qe]ﬂ qr{eaaqﬁnmérglent(subgeq%%rnlt stlage using methods known from the art.
1-{1-[3-(4-piperidin-1-yl-but-1-ynyl)- benzyl]
pi peridin-4-yl}-1,3- ley ro- benzoi m dazol - 2- gne;
phenyl - [ 3- (4- pi per i AYRRRXMLBROTBETING GRQUBEnzyI ] - ani ne:
1-[4-(3-pyrrolidin-1-yl methyl - phenyl) but - 3-ynyl]- piperidine; and
1-[3-(4-piperidin-1-yl-but benzyl -azacycl otridecane. 19 WO
03/ 050099 PCT/ US02/ Bemmon m%’qg oxyh grdherin@yeasmethyl efhergy substituted
di met hyl - [ 44 ( 4qutig et % 1 SRERY Sbstilts HanA Birler&EnB Rilyl
di et hyl - 30(4% @ghﬁrﬂ squb {;@%E’%y a[ﬂyny _s benzyl F?v;m né ad
phenyl - [4 (4- peefhers.di n- 1-yl - but - 1-ynyl ) - benzyl] am ne;
1-[4-(3-aziridin-1-yl met hyl - phenyl)-but-3-ynyl]-piperidine;
2-{1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl] 5
pi per i di n-4-yl oxy} - Bybstitited M?th){ EtHess ( 4- pi peri di n-1-yl -but-1-ynyl ) -benzyl ] -
T4 (5 mor phol 1 b 4ESTARER Y] @Rt metny! sihers iyde mothygrymelhyl
4- [ 3- ( 4- t hilsmomptoylthiprethy, mutymuo;whyl (phepyltimetyisiibmethoxymethyl,

17 5L ER oo PSfaNoXyEn ARt ot S B henor metyt

(;1 EZl ?Terr?rglanbolmeﬂg:t-tinntn)wmemyyI4)peimermmwm_e}h)tl.miloxmm¢thﬂl 2ne; o
4 [3-( 4 et i B SGhRidt 524 RY cho ARV i - bR "
onor phoI i ne 2- (tnmethyls:ljyl)ethfxymethylt te{rahydrlopyranyl 3-bromotetrahydropyranyl,

o i 007 dF ARG Eh gy Litodmheky SRthpr R Brtbiany. +-

j mor pholméthéxwétfarbdtothlapyramwIQ-Hbe'rwyﬂlelrapyqrethlaﬁyramyns.&-dlomdo 1-

thi om)r[&h IIlorrc]>-4 n?éthprhenyl]&n%ekhoxyplpé/ru}m-4-yl 1,4-dioxan-2-yl,

tetrahydrofuranyl, tetrahydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-

[ 3-(
4-[ 4-
4-1 3-
4-{4-
4-{4
thio
1- et hy
1-13-(
1-13-(
1-13-(

trimethyl-4,7-methanobenzofuran-2-yl.
25
Substituted Ethyl Ethers
Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-
chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-
methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
30  (phenyiselenyl)ethyl, t-butyl, allyi, p-chlorophenyl, p-methoxyphenyt, 2,4-
dinitrophenyl, and benzyl.

Substituted Benzyl Ethers
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15 pi peridin-4-ol;

1-{4-[3-(4-met hoxy-pi peridin-I-ylnmethyl)-phenyl]-but-3-ynyl} piperidine;
4-{ 4-[ 3- (WomwsoiOy - pi peri di n-1-yl met hyl ) - phenyl ] - but - 3- ynpCYAISHD3samI i ne;
and 4-{4-[3-(4- nethoxy pi peri di n-1-yl met hyl ) - phenyl ] - but - 3-ynyl } -

t hi onor phol i negg ke invention also provides conpounds that are useful as
synt hetic |nterneé%ates of the conpounds of the invention. Such conpounds,
whi ch thensel ves may or may not have pharnaceutical activity, include

th i ded i h h t

150 cont enpl at es. COMTBIRE SbeRUfsrRery Shicte DGR AP poRsHE 3470 )"
posi t ronhem'( g Eg?thmf z@rp]lpmi(r&{e'ﬁ)dzylpp-nﬁtidbghsﬂ Jdrbéaloberezyl, Qﬁ-dnhlomhepzul,ed f
t onogr a se r udyi - ing any o
Lhe st ovesses. Porangtenal PR 2o atbhiay o ey 2 ghShT il O ™

i nvention, it mMe%BWEpsﬁfd{mﬁBl@Ur&hyﬂ?BBrd&?dﬁneottﬁbeliyloo‘ruphénmmylt wve or
reactive groups on any he nol ecul es conger ned. hg 3?%|t|on conpounds

of the inveént PW‘M‘}JPB@V%@WH gvneshoxyeheny!giphanylpet ups; such
conpounds, pr S it cope of the

i nvention. Thi @%%039%%"5@5'1,@8‘%‘”%0‘8 e R R Ao e ach eved by
means of convehmonmpabnapnydnxg)nhiengjdighermethsmew AstnisibSe described in

"Protective Gr ups i n . Qr.gani em. stry’, | num Press,
1973; and T. W S ReonBrgiBREone e bt s e B el

Synt hesi s", 3" g 468 -trishsimBopbkypYiesy!ARsthyl, :ﬂ-ﬂﬂ%azﬁh&yﬁﬁ&hﬁﬁus(ﬂgﬂ}r oups may be
5 renoved at a conveni ent subsequent sta usi ng nmet hods known fromthe

art. HYDROXYLJiprRtheerhems!)ortivkg . bhis(€mne yWQﬁ“Yi)ﬁe‘PMWVW’@}'I‘Y' 8P Y.ncl udes
met hyl ethers, 5233?'Bﬁ&h}lj&%ﬁfﬂengﬁog-@éﬁéﬂyl ?g %QS)%ngﬁgb%'HéﬁES&hrﬁélm b Rtahar s,

substitute ben her s ers stituted Methyl "Ethers
Exanpl es of subenzisathiazpblyhs. Hydioxédaner s i ncl ude net hyoxynet hyl ,

Silyl Ethers
15 Examples of silyl ethers include trimethylsilyl, triethylsilyl, triisopropyisilyl,
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexyisilyl, ¢-
butyldimethyisilyl, t-butyldiphenylsilyl, tribenzyisilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenyimethylsilyl, and t-butyimethoxyphenyilsilyl.

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-fluorenylmethyl, ethyl, 2,2,2-

trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
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15 met hyl thi onet hyl, t-butylthionmethyl, (phenyldinethylsilyl)nethoxynethyl,
benzyl oxynet hyl , p-net hoxybenzyl oxynet hyl , (4-nmet hoxyphenoxy) net hyl ,

guai acol nwolelosoops but oxyrnet hyl , 4- pent enyl oxynet hyl , si | oxgmatSayBg4s@-

met hoxyet hoxynet hyl , 2,2, 2-trichl oroet hoxynet hyl ,

bi s(2-chl or oet ypgyismt hyl ,  2-(trinethylsilyl)ethoxymethyl,

t et rahydr opyranyl, 3-bronotetrahydropyranyl, 20 tetrahydrothiopyranyl,

1- net hoxycycl ohexyl , 4-nmet hoxytetrahydropyranyl, 4-

1o 102 chi oro: STaasHmosAbtte il RoBRL VM, ARt RGO By e L S
t et r ahydr of ur amgdthoxybemzyh BcH-dinratiudxybemayl, cenitiobenzyl, p-nitrobenzyl, S-benzyl
2,3,3a,4,5,6,7,7a- hvdro:7,8,8- trinethyl-4 7. nzof uran-2-yl .
25 Substi t ut ed"*l‘:‘?“r%%‘;’laé}t%g‘fés}“ yé?ﬁS'PB'%tEQS'f d ‘ﬂﬁ‘?f'lyl é?@agﬁﬂ%?&et hers incl ude
1- et hoxyet hyl, 1-(2- chloroethoxy)ethyl, 1-nethyl-1-methoxyethyl,
1- met hyl - 1- benzyl ox sestlggl 1- _methyl - 1-benzyl oxy- 2-fl uoroet hyl,
2,2,2-trichloroet hyl] ? Pi‘er?é@ﬂ‘ill silylethyl, 2 30 (phenyl sel enyl)ethyl,
benzy! - Substi Luted Bonprl ELhers 21V, 05 QRAIS0, PCT/ 41802/ 36480 © ORT-1 524
enzyl . Substituted Be er,s . -
Exanpl es of sugért'tf?’ﬁ’t"é%ﬁﬁg 9?0%?'%%‘1%”9“‘8[’]?%5% Saﬂ%ota'%gg;benzyl ., 3, 4-
(zji geé hom/benﬁylforrnlthkénﬁ&elfdr)dte, m(lméthylwi&ﬁﬁmlhbxy)&hiﬂadacﬂmmwz ,I4Z ol vl
, 6- di chl or obenz p-cyanabenzyl , p-phe enz - -picolyl,
T rethyl -2 pi cOrbrYEERABRBE e Ar v prahonre BRthsdzbrear o1 |
5-di benzosuyberyl, triphenylnethyl, a 5 naphthyl di phenyl net hyl,

p- met hoxyphenyl di phenyl net hyl _ di (p- net hoxyphenyl ) phenyl m et hyl,
tri(p-met hoxyphenyl W%?#%\eoxﬁgﬂf‘sﬁ br omophenacyl oxy) phenyl di phenyl net hyl ,

4,4, 4"-tris(4,5 dERdhgleoBhinhRbidRedosBeRM ihorEdzle-dichioro-4-

4,4, 4"-tris(levulinoyl henyl Y et hyl ,
4, 4' ,4"-t;: ZE@%‘Q&%‘SX : %grxrq?e%%hﬁ%f‘((ﬂr%é-zm -1-yl nmethyl ) bis(4 ', 4"

tetramethylbutyl)phenoxyacetate, 2,4-bis(1,1-dimethylpropyl)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-
dinitrophenyisulfenate

20
Sulfonates
Examples of sulfonates include sulfate, methanesulfonate(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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10 di net hoxyphenyl ) nethyl, 1, 1-bi s(4-nmethoxyphenyl)-1'-pyrenyl nethyl,

9-ant hryl, 9-(9-phenyl) xant henyl, 9-(9-phenyl- 1 0-oxo)a nth ryl,

1, 3- benzoslotobosdosn- 2-yl , and benzi sot hi azolyl S, S-di oxi deCcT&ishyss4&it hers 15
Exanples of silyl ethers include trinmethylsilyl, triethylsilyl,

triisopropyl si brir.-152di met hyl i sopropyl silyl, diethylisopropylsilyl,

di met hyl thexylsilyl, t- butyldinmethylsilyl, t-butyldiphenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylnethylsilyl, and
t-butyl met hoxyphenydgiit Prtno#dtdrst €rs | n addition to ethers, a hydroxyl
group may be protected as an ester. Exanples of esters include fornmate,
benzoyl f or mat e, acdb@mplescoficyelisartoastsrs inpluge oebaswnetheng.r i chl or oacet at e,

trifluoroacet i Vi gﬁjﬂ'?j; te, phenoxyacet at e,
p- chl or opheno%ﬁgéﬁ%tggé%éﬁgﬁgw&%ﬁggﬁ%‘&t 'lg, - 8ﬁﬁﬂ3ﬁ/jlghg’rﬁpi onat e,

4- oxopent anoat ethbexeatihylidiae e}, 2-dimethoxyettnyidems d-methaxypanzylidenat &(NMN-val oat e,
adamantoate, crotgnate. 4- t hoxycr ot ona enzoat e - phenyl benzoat e,
2,4,6- trinet hds %B‘mwg&?’bea‘f 5vagﬁ'@é¢\§'3ﬁ§rf‘8@y%%'?ﬁ)ﬁ%%yﬁ "Car bonat es

i ncl ude net hyl derbrativel@haydxaeydvdentyitibyé., 2, 2, 2- trichl oroet hyl,
2-(trinmethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2 22 W 03/050099

PCT/ US02/ 38480 ORT-1 524 (tri phenyl phosphoni o)ethyl, isobutyl, vinyl,

al lyl, p-nitrophenydiyl bemafives P- net hoxybenzyl, 3, 4-di met hoxybenzyl,

o-ni trobenzyl, p-ni trobenzgl o O b,en%)/l _ thjocarbonate, 4-ethoxy-1-naphthyl,
and net hyl dit hi ocdP5EHieeof silyl degyalivey '@'%ﬁdg@%%éﬂhfﬂ"@@%‘ﬂp’ég ilsd-ed

cl eavage i ngl uger 33 1eftaieeprop@tiSioxanfdierlePerivaie
4-ni tro-4-net hyl pent anoate, o-(di brononet hyl ) benzoate, 2-

formmyl benzenesul fonate, 2-(nethylthionmethoxy)ethyl carbonate, 4-
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-
fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-
di-t-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)Jmethyl, and 4-

25 methoxyphenacyl.

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

vinyl, allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-
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(et hyl t hi omet hoxy) butyrate, and 2-(nethylthi omet hoxynet hyl ) benzoate. 10
M scel | aneous Esters Exanpl es of m scell aneous esters include

2, 6- di chlwom34soopet hyl phenoxyacet ate, 2, 6-di chl oro-4- (1, 1p8TaSoEss4smret hyl
but yl ) phenoxyacet ate, 2, 4-bi s(1, 1-di net hyl propyl ) phenoxyacetate, 15

chl or odi phenyl@ggeigpge, 1sobutyrate, nonosuccinoate, (E)-2-nethyl-2-

but enoat e(ti gl oate), o-(nethoxycarbonyl)benzoate, p-P-benzoate, a-

napht hoate, nitrate, alkyl N, N, N ,N -tetranethyl phosphorodi am date, N

henyl car bamat : i : ' ' 5 i
gi ni %/r ophenyl sﬁﬁ‘%ﬂ@? %@Bﬂgﬁﬁ@wﬁrggﬁ%ﬁﬁm@y%@%ﬂ?)frﬁtrr\g?eégwf ﬁcl ude
sul fat e, net hamesabénayhireghiarobénayk R 4-ditdorobeszyl fomethyisulfinyibeozyl Bt e. 25

PROTECTI ON F - - lic Acetal s and Ketal s Exanpl es of
cyclic acet aIOs%nzjglhn ! ett A%ggid@&gugemeﬁghyl ene, ethylidene, 1-t-

butyl et hyl i dene, 1-phenyl ethylidene, (4-nethoxyphenyl)ethylidene, 2,2,2 30

trichl oroethyliden t Qnj (i sopropylidene), cyclopentylidene,
cycl ohexyl i%ene, c%?%%gp@%\?%gne, benzyl i dene, p-nethoxybenzyli dene, 2, 4-

di met hoxybenzyl i deEzamples$-aliassisted cidavageyincidde @;meathylittioethylr 8benzyl i dene. 23
WO 03/ 050099 P S02/ 3848 -1 52 |, , | es of
cyclic ortho erg?rtéygm Rt eﬁ@’g’ %ﬂ&‘&?ﬁ%‘ﬁfﬁw gerglé)?, [%(ﬁ %ﬁ'ﬁ%ﬂ?@?gﬁgm
di met hoxynet hyhethgithidptienyh @)dyditresHyittieplesnyl, 2-gHdsphyridethyi, 8+ ne,
1, 2-di met hoxyet.hyl i dene,. a-net hoxybepzyl idene, 1-
di met hyl ami noﬁa%vfpﬁgﬁ%hme'§%ew e1,’ﬂ@"{‘i{f)ﬁi@aﬁt@&?%‘@r’ﬁ?‘ﬁ'&%ﬁzy| i dene

10  acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-benzisoxazolyimethyl, and 2-

(trifluoromethyl)-6-chromonylmethyl.

Photolytic Cleavage
Examples of photolytic cleavage include m-nitrophenyi, 3,5-
15 dimethoxybenzyl, o-nitrobenzy!, 3,4-dimethoxy-6-nitrobenzyl, and phenyl(o-
nitrophenyl)methyl.

Urea-Type Derivatives
Examples of urea-type derivatives include phenothiazinyl-(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-decyloxybenzyl, diisopropylmethyl, 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, isobornyl, 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,
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derivative, and 2-oxacycl opentylidene. Silyl Derivatives Exanples of silyl
derivatives include di- t-butylsilylene group, and 1, 3- 10

(1, 1, 3, 3-wetosaswepr opyl di si | oxanyl i dene) derivative. AM NECPROVEEGISING
GROUPS Protection for the ami no group includes carbamates, am des, and 15
speci al -NH prgppegssde groups. Exanples of carbamates include nethyl and
et hyl carbamates, substituted ethyl carbamates, assisted cl eavage

car bamat es, photolytic cleavage carbanmates, urea-type derivatives, and

T e Lo R B e Rel A PTR R R, o et ! and et

9-(2-sul fo)fl qomwlamtmplu,m)aefﬁﬂll,EndiZM,MéthwbeeZWI met hyl , 2, 7-

di -t-butyl-[9-(10, 10-di oxo- 10, 10, 10, 10-t et r ahydr ot hi oxant hyl )] methyl, and 4
25 net hoxyphenacyl. Substituted Ethyl Exanples of substituted ethyl

car bamat es i ncl udeERardp@stof eotidesriogtadeyl , 2- trinmethylsilylethyl,

2- phenyl ethyl, 1-(1-adamantyl)-1-nethylethyl, 1,1-dinethyl-2- 30 hal oethyl,
1, 1-di et h%y 2,2-di bronoethyl, 1,1-dinmethyl-2,2,2-trichloroethyl, 1

met hyl - 1- (4- bi phenxkhydjé;et hyI 1-(3,5-di -t-butyl phenyl)-1-net hyl et hyl ,

2-(2'- and 4'-pyr I t cl.ah I ' | o
t-butyl, 1-adamant b‘d%")‘ﬁ cetyir{yﬁlorofc? I BC{BE?@)?!ES%?Q‘&P@{HH%’}&%&% N
4-nitroci nnarTWneniaacmylnNLatbhedylp'&épumlQ&b%mﬂﬁm NREDVIBPI2ABBAB0Ide ORT- 1 524

o omobenzyt  heDkeupBissiaA Oarianis AkbeieBe N0 PRESERY o0 Fi by Pbensyl | 5
ant hryl met iyl and di phenyl nethyl. 5 Assisted C eavage
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-methyi-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-diphenyimaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-
substituted 1,3-dimethyl-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]methyl, 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 assisted cl eavage include 2-nethylthioethyl, 2-

nmet hyl sul f onyl et hyl, 2-(p-toluenesul fonyl)ethyl, [2-(1, 3-d

i t hi anyl )Wo®skgio9o 4- net hyl t hi ophenyl, 2, 4-di et hyl t hi ophenyiuso2/38480
2-phosphonioethy| 2- triphenyl phosphoni oi sopropyl,

1, 1-di net hyl - E%aggﬁthyl, m chl oro-p 10 acyl oxybenzyl,
p- (dlhydroxybo zyl, 5-benzi soxazol yl nethyl, and 2-

(trifluoromnet hyI ) - 6- chrononyl net hyl . Phot ol yti c d eavage Exanpl es of

photol ytic cleavage include nnitrophenyl 5 15 %Xﬁ %
o- ni t r obenzyl , NgrighenyiRatmdx-(&mfthe BBﬁde'Phﬁﬁﬂmﬁ ;HE%IP ylfuorenyl, N-
ni trophenyl) mhhyd.chléﬂbfgaﬂu&a@n@éwéabl NESrrEReRTIi Syl (dnd N Sapitoipanties | vat i ves

|nclude phenoth|a2|ny -(10)-carbonyl 20 derivative,

- p- t ol uenesuN-8Xig¢.am nocar bonyl, and N - phenyl ani not hi ocar bonyl .
M scel | aneous Car bamat es Exanpl es of m scel |l aneous carbamates incl ude
t-anyl, S-benzyl 25 thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl,
cycl opentyl § bvyioe Berivaivesret hyl , p- decyl oxybenzyl , diisopropylnethyl 2, 2-

di met hoxycar bonyl vigyl oNbge BenbyiddHet hyI
(N, N-di met hyl car box@ﬁih%?‘pr@tm_om%% W gd?ggy%\j o(% pyryl dyl ) met hyI

2- furanyl net hpdl-dlpﬁbnytmbjleylénd.,N-[(E{plyodyi)yrhe5|tyl$'nd:1hyl9he. arEid\Jn(No.N’-nyI p-(p' 30
met hoxyphenyl a r%% th | cycl obutyl, 1-nethylcycl ohexyl,

1- net hyl - @ ’Pﬂﬁf‘%‘?ﬂw o ot hyl - 1- (3, 5- di met hoxyphenyl ) et hy! |

1- et hy I- -(p- phenyl azophenyl)ethyl, 1-methyl-1-phenylethyl,

éhgﬁtyf‘y' . eéﬁeﬁi{gﬁ%%i&&ﬂw o/ L E ARG PR 040 1. s

(trimethyl ammoni um) benzyl, and 2,4, 6-trinethyl benzyl. Exanples of am des
I nel ude: 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-bromomethyl-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,0’-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
Examples of cyclic dithio acetals and ketals include 1,3-dithiane, 1,3-
30 dithiolane and 1,5-dihydro-3H-2,4-benzodithiepin.

Acyclic Monothio Acetals and Ketals
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5 Amides Nfornyl, Nacetyl, Nchloroacetyl, N-trichloroacetyl,
N-trifluoroacetyl, N phenylacetyl, N 3-phenyl propionyl, N picolinoyl,
N 3- pyri awbaoankwgam de, N benzoyl phenyl al anyl deri vati ve pCisenzsagi ,
N- p- phenyl benzoyl . 10 Assisted C eavage N o-nitrophenyl acetyl,

N- 0- ni tropheno |, N-acetoacetyl, (N -

di t hi obenzyl oxycar yl am no) acetyl, N 3-(p-hydroxyphenyl) propi onyl,
N 3- (0- nitrophenyl) propi onyI N 2- net hyl - 2- (0- ni t r ophenoxy) pr opi onyl ,

N-2- et hyl - 2- (o 15 phenyl opi onyl
N 3- ot hyl -3 it  oHIIRS SRR 1P A aIARy An Ko A i Ra P B v
derivative, N g=dMyl r@h@ﬁwﬂalkwoa S-phériyt aid OxynetiyR$+2-prethgihio)ethgll

4, 5-di phenyl - 3- oxazol in-2-one. Cyclic Imde Derivatives 20 N phthalim de,
N-di t hi asucci noyl, N 2, 3- d| phenyl mal eoyl , N-2,5- dinethyl pyrrolyl,

N-1,1,4, 4-tetranet mydnbmdnﬁ{rﬁggwgk(yaamewg adduct 5- substitut ed

1, 3- d| rret hyI 1,3,5-triazacycl ohexan-2-one gtﬂgg ‘tut‘(g\qc:‘e %33-

di benzyl - 1, 3, 5-t r i BPEAREOHSYEIE 'EO'E‘)WB'O a&ﬁ@'ﬁa plsing! 25 di ni t ro- 4-
pyri donyl 25 SkAhibARes. NH PROTECTI VE GROUPS Exanpl es of special NH
protective groups include: Al kyl _and N-Aryl Am nes N-nethyl, Nallyl,
N-[2-(trinethylsil WWWW%RER'WﬂVg&t oxypr opyl ,
N-(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary anmmoni um salts,
N benzyl, N-4-net ho benz N-di (4- net hoxyphenyl ) net hyl ,

N- 5- di benzosuberyl ,0 é@/@@@@b@fpﬂ/ US02/ 38480 ORT- 1524

ﬁt riphenyhgethyl, Rddy886O%uPRRMNEH LParIHGBNASRERYE O-Bblyipbeny! f | uorenyl
trimethyisilyl, O-1-ethoxyethyl and O-tetrahydropyranyi.

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

Oxime Derivatives
Examples of oxime derivatives include O-methyl, O-benzyl and O-
phenyithiomethyl.
20
Imines
Substituted Methylene Derivatives, Cyclic Derivatives
Examples of substituted methylene and cyclic derivatives inciude
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 pB-Diketones

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

enamines, enol acetates, enol ethers, methyl, ethyl, i-butyl, piperidinyl,
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2, 7-di chl oro-9-fl uorenyl net hyl ene, N-ferrocenyl methyl, and N-2-picolylam ne
N -oxide. 5 Imne Derivatives N1, 1-di nethylthionethylene, N benzylidene,

N- p- net howphenzopbe dene, N-di phenyl net hyl ene, PCT/US02/38480
N-[(2-pyridyl)nesityl]methylene, and N-(N , N - di nethyl am nonet hyl ene). 10
PROTECTI ON FORpgiiE56ARBONYL GROUP  Acyclic Acetals and Ketal s Exanpl es of
acyclic acetals and ketals include dinmethyl, bis(2,2,2- trichioroethyl),

di benzyl, bis(2-nitrobenzyl) and diacetyl 15 Cyclic Acetals and Ketals

Exanpl es of cy t o]

met hyl ene- 1, 3- @L{?)?(’gw @hgmgpgr:%ﬁrr% !LE%QA c')'éllglr?\ey} % ?gl éadrh?%y??l 3- di oxane,
1, 3-di oxol anestnméil‘mlsnlybrret hyl -1, 3- di oxol ane, 4-(3-butenyl)-1, 3-di oxol ane, 4
20 phenyl -1, 3-di oxol ane, 4-(2-nitrophenyl)-1, 3-di oxol ane,

4, 5-di met hoxynet hyl - 1, 3-di oxol ane, 0, O - phenyl enedi oxy and

1, 5-di hydro- 3H 2, 4-Gmmzbieliats>,<Muinnthio #ad/Dithio KBtdlsii 0 Acetal s and Ketal s

Exarrpl es of acycl | I thio_ acet and ket.al s imethyl, S, S -
25 di et hyl, > S, S - dlcEﬁﬁa ! sofgyé q‘&?%?)t’?/? ?%°§nd8q§'8g&%§ﬁ'§"§lu§g di phenyl

S, S -di benzyl bismdth§lehedidkpdaivatives@nd tettafethylbisriethylahadiaxydddlieatbles. Exarrpl es
of cyclic dithio acetals and ketals include 1,3-dithiane, 1,3- 30

di t hi ol ane and 1, 5-di hydro-3H 2, 4- benzodi t hi epin. Acyclic Mnothio Acetals

and Ketals 27 WO (RROTROVDNEDRUSIRZ CIREOXYIOBRAUB24 Exanpl es of acyclic
nmonot hi o acetal s and ketals include Otrinmethylsilyl- S-alkyl,
O net hyl - S-al kyl or -S-phenyl and O nethyl -S-2-(nethyl thio)ethyl.

10 Esters

Substituted Methyl Esters
Examples of substituted methyl esters include 9-fluorenylmethyl,
methoxymethyl, methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl,
15 methoxyethoxymethyl, 2-(trimethylsilyl}ethoxymethyl, benzyloxymethyl,
phenacyl, p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl,

carboxamidomethyl, and N-phthalimidomethy!.

2-Substituted Ethyl Esters
20 Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyi,
2-haloethyl, o-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methyithioethyl, 1,3-
dithianyl-2-methyl, 2-(p-nitrophenylsulfenyi)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-
butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-y,

25 cinnamyl, a-methylcinnamyl, phenyl, p-(methyimercapto)phenyl and benzyl.

Substituted Benzyl Esters
Examples of substituted benzyl esters include triphenylmethyl,
diphenyimethyl, bis(o-nitrophenyl)methyl, 9-anthryimethyl, 2-(9,10-

30 dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-
chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl, 4-(methylsulfinyl)benzyl, 4-
sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

29



Cyclic Monothio Acetals and Ketals 5 Exanples of cyclic nonothio acetals
and ketal s include 1, 3- oxathiol anes. M SCELLANEQUS DERI VATI VES

O Subst i twoedodpanohydrins 10 Exanpl es of O substituted cyamalsyzisd4ss

i nclude O acetyl, 0- trimethylsilyl, O0-1-ethoxyethyl and

O t et rahydr opyiguyhsasSubsti t ut ed Hydrazones Exanpl es of substituted
hydrazones i nclude N, N-di nethyl and 2,4- 15 dinitrophenyl. Oxine
Derivatives Exanpl es of oxine derivatives include O nethyl, O benzyl and O-
phenyl t hi omethyl. 20 Imnes Substituted Methyl ene Derivatives, Cyclic
Derivatives Exanpl es of substituted nethyl ene and cyclic derivatives

i ncl ude oxazol i di n8ityl Esteneet hyI 2- (1" - hydroxyal kyl )i m dazoles, N,N 25

di met hyl i m dazol i di Eg‘?’ﬂ%‘%s §f£| %&rsgn%&de?t% ”I‘s!ulglzﬂ'le?rﬁllsﬁf gt hyI am ne

adducts, and nethy nam

et hyl phenoxi deb@WﬁemwpllﬁxfpromﬂamﬂﬂﬁT pmyﬂ?mélhy‘l&mwm -EOMPOUNDS 30
Sel ective Pr, ot& E on q i and R-Di ket ones Exanpl es of selective protection
of a-and (3 S i RE, %QYF'H | ude enam nes, enol acetates, enol ethers,

met hyl, ethyl, i-butyl, piperidinyl, 28 WO 03/050099 PCT/US02/ 38480

ORT- 1524 nmor phol [ ny Qg 1, 3-di oxol anyl, pyrrolidinyl, benzyl,
S-butyl, and tri rrmﬂti}’ gqraﬁ%ﬁ rs Cyclic Ketals, Mnothio and Dithio Ketals

Examples of activated esters include thiols.

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(lil) 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
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5 Exanpl es of cyclic ketals, nonothio and dithio ketals include

bi smet hyl enedi oxy derivatives and tetranethyl bi snet hyl enedi oxy derivati ves.
PROTECTI QMompa®BsoDHE CARBOXYL GROUP 10 Esters Substituted Werlush2/Eeser s
Exanpl es of substituted nethyl esters include 9-fluorenyl nethyl,

met hoxynet hyl , opgtimght hi onet hyl , tetrahydropyranyl, tetrahydrofuranyl, 15
nmet hoxyet hoxynmet hyl , 2-(trinmethylsilyl)ethoxynethyl, benzyl oxynethyl,
phenacyl , p-bronnphenacyl a nmet hyl phenacyl, p-nethoxyphenacyl,

car boxam donet hyl , ﬁ?{“’t%m{imé? n B prépatdd akcBrl ,Eé{a,yl Esters 20

Exanpl es of 2- substltute esters 1nclude 2,2, 2- trlchl or oet hyl ,
2- hal oet hyl , wmmmad)ammtlcozgqrmmnﬁtddyIa@dIwatylephgqmblzatﬁéaltﬁhlem*ﬁtb'et hyl

L S Gy BT L b 175,

2- (di phenyl phomphonnoﬁ erdimaty, skill witt bl yaware pheariatienshgnd a@apt@ﬂﬁﬂflOf theycl opent yl ,

CYC| Ohexyl a> n_e%%\le e% é?'aldte?( eﬁZﬂ léleo((toré g)ﬂl\ébé%g% I'%f m@e Wn’ 25
p ny . P ( phe

ci nnanyl , C|nnany ) I'merca benzyl
Substituted Benzyl Esters Exanples of substltuted benzyl esters i ncl ude

o ant nryl met hyl | 208 e kBl il B P AAESITTE R bormpounds of

1- pyr enyl net hythe pZes{dnt inventgonomeay bg klfe@ed bia poruytbateg intermediate or protected

o met noxybenzyl ekl Rnralis dasiooadi At bEYIR S pme eBlestd Pg*‘%ﬂ |

sul fobenzylo pTieugnylt thelsgheomisywheartbe pea%{nbg:nmhonaalgj \mc@mm Bne

,I[D Sr/mLaJtS 332/{ 2??3? k'@@%’h‘%é@ Isﬁlb%coq%?ztenh?g/tﬁgﬁﬁﬂcﬁ%f lsyllluéf atlsé Bﬁlp%nh r?I‘fAtUde
i - propyl di net hitesehsting fohaiopalily oowd bisbdiel lptataddt Bf and R® also.

One skilled in the art will further recognize that during any of the

15 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 concerned. 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 &

20 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®,
25 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.
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5 butyl met hyl silyl.

Activated Esters Exanples of activated esters include

thiols. 10 M scell aneous Derivatives Exanpl es of m scell aneous derivatives

i ncl ude owaashaw99 2- al kyl - 1, 3- oxazol i nes,
5-al kyl - 4- oxo-

1, 3-di oxol anes, ortho esters, phenyl group and

pent aam nocobabRflsby conpl ex. 15 Stannyl Esters Exanples of stannyl
I nclude triethylstannyl and tri-n-butylstannyl. AM DES AND HYDRAZI DES 20
Am des Exanpl es of am des include N, N-dinethyl, pyrrolidinyl, piperidinyl,
5, 6- di hydr optgaﬁm.?qi dinyl, o-nitroanilides, N 7-nitroindolyl,

N-8-Nitro-1, 2,

4- al kyl - 5- oxo- PC3ASKAIABI di nes,

esters

et rahydroqui nol yl, and p-P-benzenesul f onam des. 25

Hydr azi des Exanpl es of hydrazi des hincl ude N-phenyl and N, N -dii sopropyl.

The conpounds

of the invention pagybe prepared according to the nethods
described in thewwm 03/ 050099
-1524 The coﬁ‘ﬁ‘bﬁnds of the invention can be prepared

PCT/ US02/ 38480

according to
conbi nat ori al

Exanples 1 - 76. A person of ordinary skikl wll

traditional synthet (“g organi ¢ nethods and matri x or
chem stry met hods, )s shown in Schenmes 1 - 5 bel ow and

and adapt ati ons the 5 schenes and erdApHes provigied to achieve the
he vention. One illed in therarN wi |l recogni ze that
he npouRgdsaof =the/presagisl nvgg_ti?n may be effected by

conpounds of t
synt hesis of t
pur chasi ng int

5

10

15

20

25

ernedlfate or protected =),
(m () (iv) V)

A compound of formula (V) is prepared as outlined in Scheme 1 from a
compound of formula (). A compound of formula (ll) is reacted with a reagent
capable of converting a hydroxyi function into a leaving group X' under
hydroxyl activation conditions. In a preferred embodiment, leaving group X'is
a sulfonate ester, obtained by reacting a compound of formuia (lll) with an alkyl
or arylsulfonyl 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
compound of formula (ll) is reacted with p-toluenesulfonyl chioride or
methanesulfonyl 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 (V) with a
compound of formula (Il1) under nucleophilic displacement conditions, either
neat or in 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
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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i ntermedi ate conpounds described in any of the Schenes disclosed herein. 10
Thr oughout the schenes when the reacting functionality is |ocated at R3,
one skilwedsbsophe art will recognize that the choi ce of PRB/US82/38480
illustrative only and that the reacting functionality could al so be

| ocated at R4 gp¢ 48942l so. One skilled in the art will further recognize
that during any of the 15 processes for preparation of the conpounds of the
present invention, it nmay be necessary and/or desirable to protect

sensitive or reactive grou any. of the  nolec S rn Thi s may
be achi eved bye’ﬁ)gﬁﬂg“%g g\?éﬁ?‘l%‘ﬁéh‘*%’?%@ﬂﬁ 'ﬁg’&gﬂﬁ %ﬁ*@ﬁ%g%re ose
described in " Esmpdmid of SorfAd4 D) rhaly &@a@bmalr@hemrﬁarapmpo@dd of fdrmMia McOni e,
Pl enum Press, 1973; and T.W eene & 20 P. Wits, "Pr ?t ective Groups in
O gani ¢ Synt he) 8y VG%HHOWICQTP&U%ﬂ%formEQQY) '”r'l’i‘@ RieRANCeA Ag groups may be
renoved at a C@lﬁ&ﬁlﬁh@éﬁhoﬁlﬂ}?ﬁﬁgﬁt@'ﬁuch%E%%nHﬁm'eﬂ‘@l)ffﬁhﬁétﬁﬂﬁhdﬁmbﬁluﬁfs@ﬂidé he art.
Thr oughout the schenes he reacting functionality is | ocated at R5,

25 one ski | § edancha base sweh ag PIPEABGshIvast sirit ag prepioniiileat 80 °Rs i s
illustrative only and that the reacting functionality could al so be

| ocated at R3 and/or R4. Conpounds of formula (V) may be prepared according
to the processes dampoundsiofi f@aiuentl) may 36 prapacsl BOCIINg RANE PSERSSE4 80
ORT-1 524 Schegﬁhr;léd iRschBhe! step C (V) R HOX1 RI-NHR2 RI-N step A
n step B

Scheme 2.
R2
R'—N
= )n
10 step A ‘
(v)
RZ
R'—N
5 2 5 J—
e . -
R* R® R®* R3
(\)) ()}
HO le
step| ; R'—NH step R?
B | = n step D |R —NH
E
15 {])] (IV) (V)
HO x!
5 —_ —
R AQ—_——J n - RS‘Q——_—(—X n
step C
R* R? R* RS
(Vi) (Vi)

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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5 (11) (1) (1v)y (V) A conmpound of formula (V) is prepared as outlined in
Schene 1 froma conpound of forrmula (I1). A conpound of formula (I1) is
react ed woh3asmwgagent capable of converting a hydroxyl PomaShoss4dnto a

| eavi ng group X1 under 10 hydroxyl activation conditions. In a preferred
enbodi ment, |egdygHYroup X is a sulfonate ester, obtained by reacting a
conpound of fornula (111) 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 _.pyridine or. TEA at tenperatu fr -78 Cto 50 C. In a
particul arly pF@P'&&q\:é%re@ﬁtSSdY'We%f?mﬁoli'@ ?Fﬂﬁﬁﬁgﬁgpdé)@%ﬂggg?'fq) i s reacted
W t h p-tol uenegonditomslin tHel reseteceqt a paRbAiamantditing entithisach de palladiieM i n t he

presence of TEA at a tenperature between 0 C a ro tenperature. A
conmpound of f oPmFRROMA 'Pgr@@‘gbi fRideddba)y. FidelgbR)s Ghdg‘g(}b BYmula (111) by

reacting a conpeigha RICHELPU(P'e, M) PIDAY AP FHORLOL Hid BaCIHh@ ablabe) under

nucl eophi I'i ¢ di spl acenment “condi t rons, er 20 neat in a solvent such
as met hanol 5 etshemas triefhytapin@| DIEA, divsepudpylaDiife, sediunDpabppateneotassigence or

absence of a bagfosENoAsHMb4BLAAL RPIRbEent R ASTHETCHE RAGRI., Cesi um

carbonate, triethylam ne, anet hyl"guani'di'ne” at 'a tenperature fromo
Cto 100 C. On®&CKDAM doluané,endaadetanittile at ategpeature fram 0 tGdo d8@ °Gf wat er as

a cosol vent may increase the rate and reduce by-product .25 for .Qn in
t hese reacti on?nelsﬁ'llggﬂ}@?@ﬂ‘@g reseaYr et'ﬁseé/%foﬁl\%'l‘?fc foénﬁ\tﬁf?ggj?&dt'gghanol ,
or a m xture ofbfaabsperaal sedhasnGlil orCyBriviead ahd phbsphiras kgansis sach asn or
potassium carb te Qls,absent, and the tenperature is rI. te rature to
B0 I n = ar PrRupLeI90s Fap die iesiinaPRBALIe] Rahg srueR e Bzl no 32
WO 03/ 050099 PEHEt tslusedsidvtiler 49 cdsdhibht e aeteeratdtheaeadtionsand, preveht t he
tenperature is 0 Cto rogmtenperature. A conpound of fornula may al so
be obt ai ned f r(SrFﬁ fgr@%qpﬂoﬁﬁéfp'&%f”ﬁr %paref?qr?tfergngo&g}ge&tgﬁ pal?auc;éurﬁgb%%ﬁnd of
formula (1V) i s pidtR)RESTLE PRIP'BuU,), fPoSﬂ’lkNJ)Wépr@dm Balcafonsteh as
(cyanonet hyl ) tri net hyl ﬁhosp oni um 1 odi de ) )
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(PPh;3).Cl,, 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 (1) is obtained from a compound
20 of formula (VHII) in analogy with Scheme 1, steps A and B, or by analogy with
Scheme 1 step C. A compound of formula () may also be obtained directly
from a compound of formuia (V1) by reaction with a compound of formula (V)

under Sonogashira conditions.

25 Compounds of formula (XIl) may be prepared according to the

processes outlined in Scheme 3.

Scheme 3
R
o' e " NH
N’ R 220 /Q R20_
step A N step B N
o K21 R2
(1X) (X) (X1) (XH)
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5 and a base such as DIPEA in a solvent such as propionitrile at 90 C
Compounds of fornula (I) nay be prepared according to the processes

outl i ned wooSokepe 2. Schene 2. R2 RL-N n 10 step A (V) PRZ/USR/3MSRS X2 R5
\'/ - n RARB4RI (VI) (I) HOR2 step R-NH step R2 4~ B n step D R1-NH
E 15 (11) (IVoRtWM24 HOXI RS\ / - n RS\ / - n 4 3 step C4 3 (VII)
(Vi) A compound of fornmula (1) is prepared froma conpound of formula
(VI) as 20 shown in Schene 2. A conmpound of formula (VI), in which the

Brom de, or 33 o DIPHEBTUORH THIBNES shipdgrit QRRAGPANHN RIS 4 22 e
with a conpoundompobimd afifbemyla (IX).uBderskBed aythetdrt will be sadable e seleotingw
presence of a %ﬁ!talbqg ip%rt%c |98 tgr%iu?)i ngfos'\ {P1telc:[o¥npsolﬂl%Q o??orrpﬁlal Mi' l“/mzompound of
formula (IX) is reacted with a compound of formula (X) under reductive
5 amination conditions in the presence of a reducing agent such as NaBH(OAc)3
in a solvent such as DCE or THF at a temperature from 0 °C to 80 °C. One
skilled in the art will recognize that the addition of an acid such as acetic acid
may accelerate the reaction and decrease byproduct formation. In a
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 (X} 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
2 P2 NH
/C“"P _REC e /ON RZ /C'
HO step A "o step B o
(Xim) (XIV) (XV) (XVI)

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

a compound of formula (XIll). One skilled in the art will be capable of selecting
a suitable protecting group P2 for the compound of formula (XIll). A compound
of formula (XIl) is reacted with a compound of formula (XIV), where Xisa

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. Alternatively, a compound of formula (XIll) is reacted with a compound

30  of formula (XIV), where X® is hydroxyl and R* is an aromatic group, under
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on carbon, Pd(PPh3)2Cl 2, Pd2(dba)3, Pd2(dba)3.CHCl 3, Pd(PtBu3)2,

Pd2(dba) 3CHCI 3/ Pd(PtBu3)2, Pd(OAc)2, Pd(PhCN)2Cl2, and PdCl2 and a base 5
such as twoeBhkyiogari ne, DI EA, di-iso-propyl am ne, sodi um caciparsat/ss480

pot assi um carbonate, or cesium carbonate in a solvent such as THF, DVE,

di oxane, DCE, oR§gM5sd40l uene, and acetonitrile at a tenperature fromO Cto
100 C. One skilled in the art will recognize that the use of

substoi chionmetric quantities of a copper salt such as Cul or CuBrMe2S and
phosphine |iga P One skilled
inthe art wl W? gcroaragéﬁl ngg %"E){ @‘dt@g%?(vﬁgst gﬁgg’?agf%ogol vent may
accel erate theccureamnnd)mf famrdJI@()éV/)dJytremohd off dnevprotening P> bpgeocpnditions | n a
preferred enbogj t source is Pd2(dba)3CHCI 3/ Pd(P Bu3) 2,
Pd( PPh3) 2Cl 2, %"“E%t? hg‘éﬁ%ﬁ%!n}nq%ém the base is triethylamne or

pot assi um car bonate, the sol vent IS THF or a mxture 15 of DME and water,

and the tenperature.is betvve era

parti cul ar I”g pr ef ercr:%'H %WS %W{’B ggl s%du?g%rﬁgﬁs‘g g?PPhS) 2Cl 2,
the base is trpmicbyéesmuﬂmdhﬂﬂScB@hyent is THF, a catalytic quantity of Cul
or CuBrMe2S is used, and the reaction tenperature is roomtenperature to
refl ux tenper aSchemeA conpound of formula (1) is obtained froma conpound

20 of formula (VI1) in analogy with Schene 1, steps A and B, or by anal ogy
with Scheme 1 step C. A eonpound ofR+mrnula (1) may al so be oo ai ned

directly fro C ound 00 formula (VRY by reaction wth a coound of
formula (V) un gasti g a condﬁ—r—gs. 25 Conpourd ha (Xi1)
may be prepared acfo dg ng to the pr%?? ses outl'%gpn‘é‘{i Schene 3. Schene 3
R NH pl F~ 01 ~NRNH RRzo JI~~I R20\ step A N step B Neu RR2 1 R
(XXvIl) (XX1V) (XXIX)
HO
step step
n
10
()
IR2
R'—N R?
R*—NH )> R'—N
o} R? =,
x2———> xL_—> —
H}_Q; step A RQ—N/_Q' step B go__\ n
R* R? RER* R? RER* R?
(XXH11) (XXIV) (XXV) V) (XXVI)
1 ’R2 2
R'—N R 9_
) R'—N R Nge
=+, o) =\ [g
step F H \_7 tin step G
R* R®
15 (V) (XXVIN) (XXIV)

A compound of formula (XXVI) is prepared from a compound of formula
(XXI1l) as outlined in Scheme 5. The group X2 in the compound of formula
(XXIIl) denotes a leaving group, as defined in Scheme 2. A compound of

20 formula (XXVIII) is obtained by reacting a compound of formula (XXIll) with a
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(IX)y (X) (Xtr) (Xi1) 34 WO 03/050099 PCT/US02/38480 ORT-1 524 A conpound
of formula (XIl) is prepared as outlined in Schene 3 froma conpound of
formul a (W#)o3/osoeo skilled in the art will be capabl e of selCeatSonsg4so
suitabl e protecting group P1 for the conpound of formula (IX). A conpound
of formula (lRTi1$28€acted with a conpound of fornmula (X) under reductive
5 am nation conditions in the presence of a reducing agent such as
NaBH(OAc)3 in a solvent such as DCE or THE at a tenperature from0O OC to

80 o ne Skl Ldnitbund i isinfifd (ifuhder S5080LER ddNattioh8 adBlflitddIR sehedd act d

such as acetic may acce reaction and rease bypro uct
formation. |n 2 stgmAt IPcmnmdLyldmf Edrenutee(KXdX)bis dbtaired byareagtngasdmpeuricor nul a

I t d of f I f
(Lo e S8 e MR e 55 B dgagnce
fornula (XI1) aramabtbracm&imdnsmmomthnednrpewmgﬂ étep hul @Qng Killecoip theeadwall  of
th tect Pl d f t ' th t. 15
Compounds. of | TEFAETEE FRUF ﬁa{sﬁtﬁﬂ%bI@%@“ﬁhta?im%wﬁé‘rﬁaﬁ TSPREE ooesees
outli ge((jxllgl)Scdstmtmmﬁ gs émh&zegﬁg\&%am&y,%zh asls dngidd d)f(\f/cbdhhula—ﬂ)st ep AdO
ste co repare
as gutl ined in Sﬁvér‘l’éxg)q‘ é'ﬁ?ﬁ 2’%“‘589‘5‘88@8&?’5&%&?&( ém (gﬁ'g °§kP| I gd in

the art will bRriaB3RKYI)GE oSQI@awyneactag%Lﬁowduadwfmrwa POKIB) anger P2 f or
t he conpound of fornula éXlll A compound of formula (X I |s react ed

with a conpountesPndifiens fescrikedin Sehegiect. sten G. %rsz‘?f‘elnéea% HePYr 808 Bsuch a
hal ogen or j@n AgdrhiifVleRf] a@®hfound Bf Foﬁﬁul@r(xxvp%%&élnéd Bjfeactingdch as sodi um

hydri de, potassium hydride, sodi um hydroxi de, potassium

compound of formula (XXHI) under reductive amination conditions, as
described in Scheme 3, step A. A compound of formuia (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
(XXI111) with a compound of formula (V) under Sonogashira conditions, as
described in Scheme 2, step A. A compound of formula (XXVI) 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), learning
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 H; 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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hydroxi de, DBU, triethylamne, or butyllithiumin a solvent such as DW,
THF, toluene, DVMAC, or acetonitrile, at a tenperature fromroom

t enper at wwe 0Bosad) C. Alternatively, a conpound of fornul @C{TXISbh1/3848
reacted with a compound 30 of forrmula (XIV), where X3 is hydroxyl and R22
IS an aromati cogmoue4 under 35 WO 03/ 050099 PCT/ US02/ 38480 ORT-1 524

M t sunobu conditions. A conpound of fornula (XVlI) is obtained froma
conpound of forrmula (XV) by renoval of the protecting P2 under conditions
famliar to one skilled in the art. 5 Conpounds of formula (XXVI) may be
prepared according to the processes outlined in Schene 5. Schene 5 HO
R9-NH HO O R8 - H 'hFerregamrRend\Administraign’ R8 R4 R3  (XXVI 1) (XXI'V) (XXI X)

X2 step A RS -N x2 LR bt offoryPRids Uiy iy B BAmuiafed ang T
administered to a subject by any conventional route of administration,
5 including, but not limited to, intravenous, oral, subcutaneous, intramuscular,
intradermal and parenteral administration. The quantity of the compound
which is effective for treating each condition 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 acceptable salts. Suitable pharmaceutically acceptabie 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, methylbromide,
methylnitrate, methyisuifate, mucate, napsylate, nitrate, N-methylglucamine

ammonium salt, oleate, pamoate (embonate), palmitate, pantothenate,
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(XXITT) (XXIV) (XXV) (V) (XXVI) R2 RI-NR2 RO-NH -N R n R =~~1 0 step
FHnNnstep GR4A R3 15 (V) (XXVI1) (XXIV) A conpound of formula (XXVI) is
pr epar ed woassoogonpound of fornmula (XXI11) as outlined PoTSShEsmEsG. The
group X2 in the conmpound of formula (XXII1) denotes a |eaving group, as
defined in Scheyger £504A conpound of 20 formula (XXVII1) is obtained by
reacting a conmpound of formula (XXIIl) with a 36 WO 03/050099

PCT/ US02/ 38480 ORT-1 524 conpound of formula (I1) under Sonogashira

conditions, as outlined. in e step, A _f 0 mul a (XX X
I s obtained by F’B%%"Jlai‘ g'pﬁ°%°§f?geo§§'érga%8?‘“f°&%ﬁ%|SS®VW¢%}QQ% %ﬂfagé'corrpoﬁnd 012
formul a (XXI'V) subalstate esliccinbtee tamma tea tdrvatec teodiate, dosylade, toethiodided@ndn Schene
3, step AL One s iItI ed in the art will 5 recognize that a substituted or
unsubstituted NBFE'Bratic heterocycle containing secondary anine

functionality, such as a conmpound of forrmula (A) nmay be used in place of
the conmpound of forpula V). ..,A compound. of.. fornul I s obtained
by reacting’a comoﬁﬁﬁlpm(ﬁé%ﬁﬁﬂt'gn ("Bégjd?f WithgLts Sctoﬁg%ggdﬁéw&h% described in
S](c:hferre li SE ep c&np@ﬁn?&&meémen%repm ginaral, Sch plodiigsewitiei fuedtipnala conpound
of fornula 1S obtajned by react. a ound. of . for XXI11)
under reducti v&eHYRYYEE P e@ﬂﬁ??%}@&‘cggre @é@@ﬁ%&ﬂlbﬁe ’gcvﬁ‘@gﬁéogrést ep A A
conpound of f orgalid(c¥¥olind.S TR,  thedndtiods eftedatmgntcoftioeprsent of fornul a
(XXV) with a conpound of forml a,é%? ;,mde(E Sono%a%hi ra.conditions, as
described in quygﬁgorz,th%feé@ admigistering, sha) q:rgp,orrépa s 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 pharmaceutical
agents such as Hy antagonists or SSRIs. Preferably these compositions are in
unit dosage forms such as pills, tablets, caplets, capsules (each including
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15 conpound of formula (XXVI1) is obtained by reacting a conpound of
formula (XXI11) with a conpound of formula (V) under Sonogashira

condi ti on8Q 0a®s00gkescri bed in Schenme 2, step A A conpoundrafi/usez/sadBem ( XXVI)
is obtained by reacting a conpound of fornmula (XXVI1) with a conpound of
formul a (XX V)orgty reductive am nation conditions, as described in
Schene 3, step A 20 D. Formul ation, Adm nistration, and Therapy The

di scl osed conpounds, alone or in conbination (with, for exanple, a

hi stam ne H rl‘é‘fﬁﬁ?&igfe r@@%g%ﬂnnﬁgeﬁs %eéeg%%%gﬁ§ﬁ£tﬂ|ne@%le5§ Rt 8 tigkhs)Pr eventing 25

neurol ogi ¢ disorders inc e and arousal /vigi l'ance disorders
(e.g. insomi powdets granlilag)steriie parentesal sokftivos or sygpensions (inelyding sor der s

ADED) | . ; . o : : . i ne.
heur ogeni o 1 nuRacs SRighel fOG/e8 dtroreR P S O, afifoulbor &l ne
((j pre- gerrent i g) autainjeotdrmievices odssppmsiigriespior eps ynarenmrebirémy,sale%ubiim@;l

i sorders, e : ) . : t
o000 = 8051 b IR S5 osg R S bl SERSOMy bt ance
hi st am ne H3 r Atempativelyrghb edreposiichanaebe presaotedds adfpme suitdblentay ordd-er gi ¢

response, asthma, itch.  nasal congestion. an | | erai. LOLIG S 0 a
subject in neege?lﬂgpg%ge-@?n% %@%@%&6&‘%&%&%@%?@4@%&“%'@5@@1

For nul ati on andctAerdonipoundt suzh abhike decanoatedsalty maydepakiptadooprovide e

i nventi on may ge f.or mul akﬁﬂedf an? adrrilni.s.t er edd{.o a ul?]i e i.d Pg tions
convent i onal r S8RY PEPATAYANCE IraMusEHIarNeRIgN i A P e%auri gnsgn |rﬂﬁ§%c?r} o,

i ntravenousp osadh astablets, ane pirscipdl Attivertgredieat is miked with arpharmacedticalr ent er al
adm ni stration, Theﬁqgl;ant it for

. of the. co d, which i f '
treating each EYRENEBIFORE t\?ﬁ?'}}?ggw&qggﬁ%%%gt%%‘{%rcarﬁ 4?3'&2{%‘3‘95)4?@%& ordi nary
skill in the aslicrodd) soebitol)38ic] dledredion, Magnebiamsstbaraten ididalutune phpsphates  of

this invention refer to on-toxi ¢ "pharmaceutical ]y .acc
Ot her salts ma§f g%motng@harmaceutlgal Jlluents, e.g. wate¥, to?or(rarpg %o !de salts

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 composition 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 a dosage 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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useful in the preparation of conpounds according to this invention or of
their pharnmaceutically acceptable salts. Suitable pharmaceutically

accept ablwogakbs®s of the conpounds include acid addition earttsousissh nay,
for exanple, be 15 formed by m xing a solution of the conpound with a

sol ution of a oRfaspaceutically acceptable acid such as hydrochl oric acid,
sulfuric acid, fumaric acid, malefic acid, succinic acid, acetic acid,
benzoic acid, citric acid, tartaric acid, carbonic acid or phosphoric
acid. Furthernore, where the conpounds of the invention carry an acidic
nmoi ety, suitable pharmaceutically 20 acceptable salts thereof nmay include
alkali m salts, e.T§e liquigdpims BHriviien tegompourds ard compesitions dhe h m salts,
e.g., calcium b | Sy I i forV\bi ' ofr gani c
i Gande. o g, PlesRENERIOHTINE HenodtBotaRd baurhAlsTator bicly Sty aect

phar maceut i cal inglude.agueabs solgtinnss syitebly figyounad SYnpss YOS G Oll acet at e,
benzenesul f na&&pegﬁ{)ﬁghﬁ ’flap(‘)tff?ﬁ Renfdishs Winsedididofts stk 24 Etiingeed s, at €,
brom de, calciumedetate, cansylate, carbonate, chloride, clavulanate,
citrate, di hysesaotel ail coronubditonpeanubdi, aswell@s elixirhand simil@sy| ate, funarat e,
gl uceptate, g e | JFL t & | lspesor ci nat e,
hydr abam ne, 3 ﬁ%@gr@%@rrcg%v%ﬁi y%?'ga%!ﬁ/@%ééggh&%f/g%@ x?ﬁ@&#ﬁgﬁtfgf I odi de,

i sot hi onat e, | agteaus susfensionsi indude syntheticaand, naterebgums fu¢heas tagaeantel at e,

Y e N ot Yol Hlcftne, JERITRN oL S poKFidby Ch RE P mel Rl fpsdiansy! at e

nitrate, N net eate, panoat onat e),

pal m t at e, 1panpaplirayeclid®de\WDgeBtio50099 PCT/ US02/ 38480 ORT- 1524

phosphat e/ di phosphat e, pol ygal acturonate, salicylate, stearate, sulfate,
subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide
and val erate. 5 Th¥henecbe ptodessesfor the prepdratirsofithe kompourdssagspeding todr ugs

f th ds of .this i | : i1l b
Functional " demevarybd oe "BX0 bRl i ucTeRifers, BUSRRAIE MO 1 7C

vivo into the 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. Alternatively, 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 transdermai 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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required conpound. Thus, in the nmethods of treatnment of the present

i nvention, the term "adm nistering" shall enconpass the treatnent of the 10
vari ous dveosdso® descri bed with the conpound specifical | pcaitsed/ssagd or
with a compound which may not be specifically disclosed, but which
converts to therePsm fied conpound in vivo after adm nistration to the
patient. Conventional procedures for the selection and preption of

sui tabl e prodrug derivatives are described, for exanple, in "Design of
Prodrugs”, ed. H Bundgaard, Elsevier, 15 1985. In addition to salts, the

i nvention provides the esters, am des, and other protected or derivatized
forms of the descri Berdnstanneoiondeal aviinistiratioreindberformred 2 taleerdiansuledhehi s

| nvention have jaf,d cﬁﬁi&gﬁ%en?&r{ @é cSHBhES with Q%rdﬂ,%n%ﬁehﬂé c)éuﬁ‘aéiuft as
enanti omers. ere conmpounds “possess two or nore chiral centers,
they nmay addi t iaccaptabje iprit sarigssuchi assatbarmbrgiycerol, watérsanddhe ke, ideresverod t hat
all such isqner M r ; S JRe¥ scope of
t he present gi n\@ﬁﬁ Pjgﬁnfgdxc&ma ?%sesra hgrgg'?a%ieoﬁég%gngﬁe@ @?‘y@g QHQF%@B? grgﬁnté for the
conpounds nay @xdEblodrsy agemits/canY P& baimdomeratertintoethe mixturen dtitable bindersicl uded
in the present .invention, .25 | Lt f 0, form
sol vates with \mﬂu "f"ithoé'.t "mé"ﬁ&?ﬁrgg%b) begé}lncggm%arllg%ga;rgﬁ?cg\ %g;@%}%tﬁ sdmétna]::l such
sol vat es are allatosentandedeteners pratenatampasthetic gutmkisnch asacanig dragacanith s

i nvention. The present invent.ion.also provides phar ' nposi tions
30 conpri sing 828“@?“%%3@9'88 &ﬁ%%%’a‘& R‘taﬁ?%s"i"ﬂ&%ﬁfalt ’nglg}r(:’Hagé;Hnglgfa%fi on with a
phar maceut i10al Ispdianmcaptatd)Isediaar ¢hierideaamd tioplikeo iisintegratiuls irchdal without

phar maceuti cal nts,_such as. Hl antagoni st r SSRIs. P t hese
conposi ti ons a[h@?tgﬁon, ﬁf#" ﬂ’(‘?gyb‘ée]"f’@’rsﬁs ﬁ(ﬂ‘?”g@ﬁﬁ'i’ﬁap ,aﬁtgéfﬂ{ %{cﬁ{h@@%l ets,
capsul es (each including 39 WO 03/050099 PCT/US02/ 38480 ORT-1524 inmedi ate

rel ease, tined release and sustai ned rel ease tions
I oS fh preae

\ for mlll ? " vvdt%r S,
granul es, sterile pAPERYBRHNALS G PrERent venitANAI¥H e?ﬁ"ﬁ@ﬁﬁfﬁﬁﬁ‘ Syr ups
and enul si ons) forffebEipesbraedeIvely sybtelrsyBlich SRsnadiisunilamels vesioiesUage,

15 unilamellar vesicles, and multilamelilar vesicles. Liposomes can be formed from
a variety of phospholipids, such as cholesterol, stearylamine or
phophatidylcholines.

Compounds of the present invention may also be delivered by the use of
20 monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidephenol,
polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine substituted
25  with palmitoyl 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-linked or amphipathic block

30 copolymers of hydrogels.

42



aut oi nj ector devices or suppositories; for oral parenteral, intranasal,
sublingual 5 or rectal adm nistration, or for adm nistration by inhalation
or i nsuf fwetosomoss Al ternatively, the conposition may be presarsdiEsBssm a form
suitable for once- weekly or once-nonthly admnistration; for exanple, an

i nsol ubl e sal toafr_{shg active conpound, such as the decanoate salt, nmay be
adapted to provide a depot preparation for intramuscular injection. For
preparing solid conpositions 10 such as tablets, the principal active

ingredient is m xe maceut i cal I

tabl eting ingredi eq“f°§"%°d’3ﬁs §nﬁ'(§d?vr?"§?%W@H be 4 glna).gteredEig%e}{ gfs)tgw&%@ﬁgol ,
talc, stearic mhpbsutimngae@amamgamrdﬁsege cbgtraéns estapisbepindbe art whegeves, and
ot her pharnaceutlcal ‘8”}?"&8 g water, to forma solid prefornulation
conposi tion coRFATHMH ﬁﬂﬁ%‘ﬁ@ us nmixture of a compound 15 of the
present invention, or a phar rraceutlcal I y acceptabl e salt thereof. Wen
referring t these Iat |t|osas meant
that the active i ngﬁ‘@d{ g)h{p"qage EY? se'\?éﬁ ?"?H‘?@%ﬁgwg%é‘%é@po; tion
so that the clnpesd mg@erammrbmarnqwduby BostaMadhainisiration, thewahlppsiibisect i ve
dosage fornms such a a sul es.

pref or nul at i onar%’r%fSWBiyﬁr?‘f"ﬁﬁﬁi 'Pghet og%&?gf;?fla‘ﬂm'inﬂt 26 %rﬁqbt?o%gaez? 8r s of
the type descrsd®ed00aksyendsoU milligratgs Brmmaatumngxbeieht foo0R symptﬁmattce actlve
e T
tabl ets orpi |Jirﬁgﬁ§ordhaﬁly@u%ﬂlb§%ed d6s4gRasVdl bOﬁ&m%ﬁuhEOtﬁ@Il@io@bomter se
conpounded to vide 25 a dosage form ffo ad an of prol onged
action. For exAE8of bpdpweightipespay, Prsigra 'Xath &fgﬁ? ﬁ(ﬁgf "’t%@gl e and
an outer dosag@b&@ﬁ@ﬁwofboamelgm ;t;ardabeaﬁtﬂesﬁécrag,efrémramboﬁo Wn@mgetbope
over the forner. nponents can be septe an enter|§%re yer

whi ch serves t%b%épﬂg/kgcﬁfgoﬁi’é’ﬁlgﬁiPeri’aWan‘ﬁé”g’PB %Beﬁ@?"fw he i nner

conponent to Pg$§ rédinah bf BB 4 thes peeddjuodenum or to be del ayed in rel ease.
A variety of material can be wused for such enteric layers or coatings,

such materfals including a nunber of polynmeric acids with such materials
as shellac, cetyl ahoipRgodddstEbs HiRRRsterBARF K. 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 H4 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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40 WO 03/ 050099 PCT/ US02/ 38480 ORT-1524 The liquid fornms in which the
conpounds and conpositions of the present invention may be incorporated
for adm nwetosasdoen orally or by injection include, agqueoBETABhUIS4ENS,
suitably flavoured syrups, aqueous or oil 5 suspensions, and flavoured

emul sions wi thopgifyrg oils such as cottonseed oil, sesane oil, coconut oil
or peanut oil, as well as elixirs and simlar pharmaceutical vehicles.
Sui t abl e di spersing or suspending agents for aqueous suspensions, include

het i d . N G Qi d ,
Soai om car boxyRpERARATRestt ool h 28FPERIE IR PIeTERORIEr I one o

gel atin. \her emelieinal espesesinfanissué sygierapaniaial onhwhan that sdrgpguisatighticcor di ng
be separat ed By ORISRt Melef dled cbibh oESF dFidan MR InbBREET S Y

separat ed BY2¢ répar a
chr omat ogr aphyalleViatidbh ef thengyouroras ohtheliisgase padisdrden beiagdreated. dran  or

i ndi vi dual enanti r.s _my be. prepared.either, b | oshecitl.cisynthesis
or by resol gti BWPR;IE%"C% S&?ﬁh@" Wﬁ@ftm%l?e 8% Iréfo%fn)%&ﬁdens%f%véé%gdd%t)'o their
gorrponent enantheas®n Joinby efféciivd antbuht céferstodbat snmint ageadreadtivemat i on of

i astereoneric _pairs alt formatio ith an opticall tive .acid, such
Bty - o oPBbRnd oA eace Bedcpast. albap dy M o RRSEn SR TSR 58, e o
acid fol | owed bybjédtated boserlor progedssioniof atdisviderds beirmsoghtby amesHarcHee, f r ee
base. The conpounds na e resol ve t ereaneric

y al so d.by fornmation of dia
esters or ami d¥¥enaag|angmegica chﬂ#&m?@%{bi\fl% tﬁ%@ﬁ&?’ﬁ‘?i%ﬁ"“ﬂ'ﬁ?%ﬂ%ﬂ)ﬁl of
the chiral jauxirediited, aflealiAarty By the rhdidulStmsfone Dr nigy hixtamiaeol ved using a
chiral HPLC colum,. 25_Advant ageousl , ,cor’rpounds of . the present invention
i yeption 8 AL

may be admi ni EEPIOES-i Fhus: dieRjEEeRidn vidgs cpmpinayp 1Y M&age may
be admi ni st er gfigsWhéreih FeElextiase, @) edotdrug iy @midistdredin n aepemienyly
Furt hernore, conpounds for the present itR\éear};t](i)u()r]rt]_ g%lt Iggst%%gJ;L Sntn(atngd in
i ntranasal for thef@pgutically or prophylactically effec  ( g
combination is administered in an amount that 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 inciude 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
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30 topical use of suitable intranasal vehicles, or via transdermal skin
patches well known to those of ordinary skill in that art. To be

adm ni st ewed3jospophe form of a transdermal delivery systemrCTiuse2/ssasage

adm nistration will, of course, be continuous rather than intermttent

t hr oughout the ﬂq regi men. 41 WO 03/ 050099 PCT/ US02/38480 ORT-1524 For
i nstance, for oral admnistration in the formof a tablet or capsule, the
active drug conponent can be conmbined with an oral, non-toxic

pharmaceuti cal Ly %%fe‘r)t]abl e inert carrier such as ethanol, glycerol, water
and the |iKke. re P'e% when desired or necessary, sui tabl e bi nders

| ubricants, disintegrating agents and col oring agents can al so be

i ncor por at ed ipto the mxture. Suitable binders incl ude, Wi thout
limtation, Er%mp gel atin, natural sugars such as glucose or beta-

| act ose, corn sweet epfeRs, hatural and synthetic guns such as acaci a,
tragacanth or 505& e, sodium stearate, nagnesium stearate, sodium
benzoate, 10 sodi'ym acetate, sodiumchloride and the |ike. D sintegrators

i ncl ude, wtho limtation, starch, nethyl cellul ose, agar, bentonite,
xant han gum and the |ike. The C ound of the present invention can also
be admi ni st &r edr§-Hreme-bear) @Pe”‘f‘g%some del ivery systens, such as small

uni l anel l ar vesicles, large 15 unilanellar vesicles, and multilanell ar

vesi cl es. Liposones can be fornmed from a var sphol i |ds such as
chol esterol, sfsalipaRf Adrepobenzaidsaydap Q:)hB'PFrr’fhPs{e gﬁ%%uﬁﬁg ICafid present
invention may @ ey gehl(ssmqmtrémemm 8diurd AridBermgbomadrady i bodi es as

i ndi vidual carriers to whic he conpound nol ecul es, are cogpled The

conpounds of t (&9 g)eAe(t27| m\qusawnathareswa%e%ﬁ With Faliiratgd agyeels e

pol ymers agot aggftalicarsnide 50 th)?raﬁd eRitadled At DTN (BS0 rhDg I Tuke
pol yvi nyl pyrrolidone, pyran copoly

pol yhydr oxypr o§9MEees QEGapGRRasep M’@Fﬁ)ﬂ”ed RAIESHMosYfietaland Syareratiddephenol |
or polyethyl e“ﬁ(g&rﬂﬁ%ts‘rhéﬁhr&ﬁ tife RS idub Yi 6o C, 2PmiM 1G) giverthé aYd compbehee.

Further nor e, ounds he present invention may be coupled to a
class of bi odegsadas )EEUQWIqﬂrfﬁr‘gsg)usef ul in achieving

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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controlled rel ease of a drug, for exanple, polylactic acid, polyepsilon
caprol actone, polyhydroxy butyric acid, polyoesters, polyacetals,

pol ydi hydwvopgnsnsg pol ycyanoacryl ates and cross-1inked or pampisppzsssi ¢ bl ock
30 copolymers of hydrogels. 42 WD 03/050099 PCT/ US02/ 38480 ORT-1 524
Conmpounds of t R {gpsention may be administered in any of the foregoing
conposi tions and according to dosage regi nens established in the art
whenever treatnent of ADHD is required. 5 The daily dosage of the products
may be varied r.awde range froml to 1,000 ng per adult human per
day. For oral géﬁ#ﬁﬁ%ﬁ*%?”%ﬁﬂgihe conpositions are preferably provided in
the formof tablets containing 1.0, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 250

and 500 mllig of the active ingredient_ for the tomati ¢ adj ust nent
of the dosage [\%queorgagfg@palpgow r ?ZM'"&m%@ﬁ?‘%'amunt of the 10

drug is ordinarily supplied at a dosage | evel of fromabout 0.01 ng/kg to
about 20 rrg/ k% of @o‘{iy wei ght per day. Preferably, the range is from about
0.02 ng/ kg Po =3BBB® 10 ng/ kg of body wei ght per day, and especially from
about 0.05 ng/ kgs about 10 ng/ kg of body wei ght per day. The conpounds
may be admi ni st@ on a reginmen of 1 to 4 tines per day. 15 Opti nal
dosages to be adhiNistered may be readily determ ned by those skilled in
the art, and wll ;ary with the particular conpound used, the node of

adm ni stration, e strength of the preparation, the node of

adni ni st r at i on4-Bnd-yryheigiorphelimeent of the di sease condition. In addition,
factors associated wth 20 the particul ar patient being treated, including
patient age, weight, diet and time of administration, will result in the

need to adj ust MigaROSepardd dnaabusty tooBExahisie 20singkioticsphaised conpounds are
useful in conmbination wth other 25 therapeutic agents, including Hl
receptor anfagonists, H2 receptor antagonists,

Example 5
HO

O_
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 MgSQy, and filtered. The solvents were removed from

25 the filtrate under reduced pressure to obtain the title compound as pale yellow
oil (16.8 g).
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and neurotransmtter nodul ators such as SSRIs and non-sel ective serotonin
re-uptake inhibitors (NSSRIs). Methods are known in the art for determ ning
ef fecti vewdmsesoobor 30 therapeutic and prophyl acti c pur peseashmss4she

di scl osed pharnmaceutical conpositions or the disclosed drug conbinations,
whet her or notoRqtigd4ated in the sanme conposition. For therapeutic
purposes, the term"jointly effective anobunt"” as used herein, neans that
anount of each active conmpound or 43 WD 03/050099 PCT/ US02/ 38480 ORT-1524
pharnaceuticalEﬁgﬁ&EG alone or in conmbination, that elicits the biol ogica
or nedicinal response in a tissue system aninmal or human that is being

sought by a researcher, vetBfjnarian, nedical doctor or other clinician,
which includes alle ion of/the synptons of the di sease or disorder
being treated. For 5 p actic purposes (i.e., inhibiting the onset or
progr essi on ofoﬂks rder), the term"jointly effective amount” refers to

t hat anount of ‘eagh active conpound or pharmaceutical agent, alone or in
conbi nation, t inhihits in a ubj.ect _t he, opset or progression of a

di sorder as be?'%’“@égﬁﬁlp"%y"‘(ft'?yég@%ﬂ@ﬁ’é‘}"?'y'\?kf’ rinarian, nedical doctor or
other clinician, the delaying of which disorder is 10 nediated, at least in
part, by th lafio f one o re histam ne receptors. Thus, the
present invgnpggat'g{'ﬁ?ﬁ%aéoﬁ?tf?ﬂnﬁ Qﬁeqwe{ngliﬂ)?g%cg?W{j@ SEI\H%'?« &n, for
exanpl e,h I(a) _emblb?dsq??mNiMm_ 'iﬂbgéreh@ﬂahd)ﬂa%ltbqﬁédeWﬁéldeﬂt\lvas ctﬁdigécﬁwmuti cally
or prophylactiga e tive amunt ; , east o r n

corbi nat i on i;ﬁ’ﬁd’rﬁz‘?ﬁ%Pgﬁéﬁfnplﬁ 52@“:9@@%8&%@@ “Sigﬂ(g?‘igeh'?fpé‘og?e.sub 15
prophyl actic i {8.s5lmLNwaketeed,ananren flthisiwelltstitleapealitio reiktups Wadiydded | ¢ when
adm nistered in conbination w t he _second or additi %ﬁ?‘al dr Uﬂ& ac?‘or di ng

th. )
to the invent S¥MJracetoxyRaioRyefideds2 9) i 48R4 iPftionsd AT e adifigR«thehat s

sub- ther apgut ieacitn Miktare v 8tir@atak Fooni tenthiEratufd Q\Vé?ﬂiﬁﬁi. Qﬂ%oeobﬂl\la@kﬁ
t her apeutic or Qrophélsactl c when adm ni stered to&e@é er nb
X

; . i nati ons of
three or more dOUy¥W\2054ple vaRadsisduandthgseastiondnixives waa frapsferedia # i on

therapy i ncl udgegatory 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 MgSQ,, 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 Example 7

MsO
/T N\ ;
(0] N
_/

Methanesulfonic acid 4-(3-morpholin-4-ylmethyl-phenyl)-but-3-ynyl 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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adm nistration of a single fornmulation containing all active agents;
essentially contenporaneous adm nistration of nore than one formul ation;
and admwossnsmwpon of two or nore active agents separ at elPgTfuspsdsst ed. 25
44 WO 03/ 050099 PCT/ US02/ 38480 ORT-1 524 E. Exanples Example 1 ~Br 5

1- (4- Brono- bengmtnspa peri dine A solution of 4-bronobenzal dehyde (5 g),

pi peridine (2.9 nL), and acetic acid (1.5 nL) in DCE (65 nL) was treated
Wi th sodiumtriacetoxyborohydride (6.9 g). After 27 h, the resulting

t t 50 nL
XU R SRR oo SRS Fe BRPES IO RABI T Bl RPfR) fed 50 1),
(magnesi um sul ddged)n diegs@¥andl aidThe eaalag W@hrfe'ﬂp‘fﬁq amdattln@rea@tlon he residue
(160 C 5 mm M gBnesalbwbd td GafPIPRRER @Rplrddtet AfRdlWWAes T(E- 5 0) . 15

Exanple 2 ON ynyTl - pi per| tion of toluene-4-sulfonic
aci d but - 3- ynyihdieatee coppiet® copvession, ;ﬁopelu lceuwaéem%a@ﬂeﬁ;)andmeameﬁgm (70 )

o Lt SAYASIE eRReATAR DEy (A bt 1 11,

The m xture was extracted W th
DCM (3x100 rrL)wasTswacaierdb'ané@va@hqawitb apbemsie NakG @3, bane cand Mm@r um

sulfate), and %S?'(Borﬂft iItrQ'o?uC&e s%f\)eﬂ{l ﬁérfte?%p]cgrgt%idq}h%fg@cgd Pre%gur@g1 Ha)

gave the title €0 oun as a €SS ol
(rotary evaporator, 30 °C) to obtain the title compound as pale yellow gum

(17.5 g).
10

Example 8
TsO
; ==
o}
Toluene-4-suifonic 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 resuiting
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 sulfonyi chioride
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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N 45 WO 03/050099 PCT/ US02/ 38480 ORT-1524 4-But-3-ynyl -norpholine My be
prepared anal ogously to Exanple 2 using norpholine. 5 Exanple 4 S N

4- But - 3- ywiglo3psiogmor phol i ne  May be prepared anal ogously toTEBsangd4g 2 usi ng
t hi onorpholine. 10 Exanmple 5 HO O __= |

3- (4- Hydr oxy- boRrTlrapay! ) - benzal dehyde 15 A 1-L, 3-necked round-bottom
flask was equi pped with a nagnetic stirring bar, a condenser with a
nitrogen inlet, and two stoppers. The vessel was charged with

3- br onobenzal d ( - L 0 i ) 100
m), and THE (?%gﬁf) aﬁ"i‘"ﬂ%??%fr:?%?ﬁaﬁéef enOS/g.%)C@l(ljé %ﬁ%{e @%%ﬁ@? ‘54(1.4 9)
and CuBr Me2S ( the4itis cginpoumbas ayetiownil (6.Xghr e was heated to reflux using a
20 heating mantle. After 4 h when TLC showed conpl ete consunption of the
brom de, the m xture was allowed to cool to roomtenperature, transferred
to a 1-L rounBx®ople®m fl ask and concentrated under reduced pressure. The
resi due was dissolved i-250 nL of ethyl acetate. The sol ution was washed
wth water and brine, @d over MgSO4, and filtered. The solvents were
removed from25 the filt+#8te under reduced pressure to obtain the title
conpound as pal e low orl (16.8 g). 46 WO 03/ 050099 PCT/ US02/ 38480

5 0=
3-(4-Piperidin-1-yl-but-1-ynyl)-benzaldehyde

A mixture of 3-bromobenzaidehyde (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-Morpholin-4-yl-but-1-ynyl)-benzaldehyde

May be prepared analogously to Example 9 using the product of Example 3.
25
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ORT-1 524 Exanmple 6 HO / \ ON

4- ( 3- Mor phol i n-4-yl met hyl - phenyl )-but-3-yn-1 -ol 5 A 1-L, 3-necked
round- botwormshsmsk was equi pped with a mechanical stirrer PCa/USODLEHIBY
with a nitrogen inlet and a stopper. The flask was charged with the
product of Exagpte1sp414.6 g) and dichloronet hane (250 nlL). Morpholin

(8.85 nL) was added,

added sodiumtriacetoxyborohydride (32 g) in 4 equal portions. After

addi ti on,

over ni ght.

t he

Aqueous

on mxture was stirred at roomtenperature
Qa&s%a{é-l (10% wW v, 75 nm) was added, and the reaction

m xture was transferred 8o.a 1-L separatory funnel, to which water(1

was t hen added. After ségg ation of the layers, the aqueous phase was
extracted once with dichld

extracts were was
The sol vents were
yi el d the prody
filtration thr
obtain the tit
/-1 O N Methanesul fonic acid 4-(3-norpholin- 4-y|nethy|

onet hane (100 nlL). The conbi ned organic

pved fromthe filtrate under reduced pressure t
as yellow oil. The crude product was purified by

ad of silica gel (eth cet at e/ hexanes; 7:3) t
%éggcﬂ‘ﬁfg‘ﬂﬁao'ﬁ‘s“‘&' %11&’9’@19386\?%?'?3’%@13. 7 g). 20 Exanple 7

ester A 500-nL 1-necked round-bottom fl ask was, e ed W #}@ net
stirring 28 bMaYé}%PfP%SQF"Q'@BWﬁWW'%’f?”ép'?nf’ttﬁstﬁ'@ dé‘Pt of

charged with the product of Exanple 6 (13.6 g), dichloronet hane (100
and triethylam ne f8 43 m.). The reaction m xture was cooled to 0 C

i ce bath,

and

10

15

20

25

Exgmple

&

; —
o

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

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
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-phenyi)-but-3-ynyl}-
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 Et3N (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
equiv) was added. The reaction mixture was stirred at room temperature for
16 h. A white precipitate (Et3N-HBr) was collected by filtration and washed with
EtOAc. The filtrate was concentrated under reduced pressure, and the

50

sept um

e

and then to this well-stirred reaction m xture was

t he

00 ni)

prine (30 nmL), dried 15 over MgSO™4, and filtered.

(0]

0
MsO

phenyl) - but 3-ynyl

I C

m_)
in an



WO 03/ 050099 PCT/ US02/ 38480 ORT-1524 sol ution of nethanesul fonyl chloride
(6.93 g) in dichloronethane (10 nm.) was added in drops over 30 mn. The
cool i ng wae oserOYed and the reaction mxture was all owedPCo/usaz/s848)p t o
roomtenperature. After 1 h when TLC indicated conplete conversion, 50 nL
ice water was q&fqg and the reaction 5 mxture was transferred to a 500-niL
separatory fun %he organi c extract was separated and washed with
aqueous NaHCO3, brine, and dried over MySO4. After filtration, the

sol vents were ev orat ed under S r, 30 O
to obtain the "F?"E R0 ESIYE Y rﬁg F’Eg E%;%Eﬁ%%ngtjo% I'{r%pl e 8 TsO
O]c Tol uene- 4- squrpﬂprachtaéyt(Nkef aﬁwbv@m@w» ahdthedr pouréd diseatly ob® &\ ni xt ure
of 4- brom)benzal deh 25. SSj honat e pper (1)

i odide (1.0 g)S Wrﬂ% Fﬁﬁs's(%?‘r‘é'zﬁ él‘é)g/?: E%tﬂ“b‘&?‘?”&%’? W“'%hq‘)v%% e (288
ng) in water (Me@v&nthﬁ&tdmlal\/ﬁh(e&‘ﬁfhtm)aswﬁcmnaterde@hm reduned premspeertat ur e f or

30 min, and 3-but s ad res g s
heated at 90 C?ff% thf@rﬂdué@(ﬁlaﬁr'fga (qgr?p%h’%t'ﬂp‘é’y ggr{"(r} M"nb tagé'%%/a
]E_hlr?ugP a paddwiltno?egum{ Jﬁf@?md gm%ssdmmmh We(eaﬁﬁ@pmw,mmtd thte g
iltrate was diluted w wat er $ phase was extracte
wi th ethyl aceﬁaé‘il{?t?(if(‘lf(ﬁ)dﬂt?!\’ anh @%Bﬂ%%g?ﬁwm c phases were washed
with water (100 nL) and brine (100 m_) dried (magnesium sul fate), and
concentrat ed under reduced pressure. The residue was azeotroped with 25

t ol uene (2x100EXAMP'€d3give a brown solid (2.1 g). To a solution of this
solid and triethylamne (7rdonL) in DCM (100 nL) was added p-tol uene

sul fonyl chloride a C. The resulting m xture was warnmed to room
tenperature over a— ) 2.5 h, diluted with water (10 nL), and

extracted with@\( x300 nmL). The

Toluene-4-sulfonic acid 4-(4-piperidin-1-yimethyl-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 hydroxide (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

-

Q,@:J

25  1-[4-(4-Piperidin-1-yimethyl-phenyl)-but-3-ynyl]-piperidine
Ki=1.6 nM
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conbi ned organi c phases were washed with water (2x40 nL) and brine (40 30
m.), and then dried (nmagnesium sulfate) and concentrated under reduced 48
WO 03/ 050809380099JS02/ 38480 ORT-1 524 pressure. Chromat ogcajmisy2/sfisd he

resi due (10-20% et hyI acet at e/ hexane) gave the title conpound as a yell ow
oil (6.7 g). g 849 ON 5 0 3-(4-Piperidin-1-yl-but-1-ynyl)-benzal dehyde
A m xture of 3- rom)benzal dehyde (0.58 nL), potassium carbonate (1.73 g),
copper(l) iodide (38 rrg) tri phenyl phosphine (105 ng), 10% pal | adi umon 10

carbon (220 ny nd t
tenperature fdl""ﬁ)g)l %%ﬁ df’?@ft@@"ﬁ%(éss 'B%%)P}cgr%ag éggartgdugfog‘
F)(;;irrglfsehz g(l)o(lTs4g)7;g())n$c([)ﬂ(lzﬂér(()5odiﬁé (7. gh@)fﬁﬁmdylplh'?SMIﬁe @emgisi09%at ed ?t 80 C
ur

Col i te. 'The. paRIHLM GRSHEE 4 mebwa el 2amhl 3nd Bl ¢thohr bl e,
(2x30 ) QnS@Pﬁz‘eﬁ""”@fﬁ‘“ﬂ:fﬂ? i, i s ook szl () 001

. . su
and concent? at %@magr@“gm&é@@ﬂ@re. ecfﬁ\?l\@{‘ﬁ:ﬂ @&%ﬁ#ﬁ%ﬁ%g{lsi dug ®)
(0-3% 2 M net hgmed for 16aE0BIed t&Fdm emvseratiee, ant ifiteredtough agmdofpal e yel | ow

gl |(4( K/gfpgl i nég"t9E1X%ggtpaﬁ-%{)?ﬁg’)ﬁsyﬁ%%tﬁl%ﬂ)@@ m%?ngéh?)ﬁ'gﬁkﬁ"@ﬁs git"fﬁ?%gousl y

to Exanpl e 9 ugith@atd?e3 RILOJVERE agliedusdiiaks was ex#actd® with DCM (2x3 mL), and

the combined organic phases were dried (magnesium sulfate) and

10 concentrated under reduced pressure. Chromatography of the residue (2.5%-
5% 2 M methanolic ammonia/DCM) gave the title compound as a colorless 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

O
o0

1-[3-(4-Piperidin-1-yl-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 resulting 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, CDCla):
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).
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WO 03/ 050099 PCT/ USO02/38480 ORT-1 524 Exanple 11 N O

3-(4-Thi onor phol i n-4-yl -but-1-ynyl)-benzal dehyde 5 May be prepared

anal ogouswy ososdEyanpl e 9 using the product of Exanple 4. PErarspi/as4¢® ON O
| ~1- 0 ~= 4-(4-Piperidin-1 -yl-but-1 -ynyl)-benzal dehyde 10 Method A: To
a solution of Hhg 4ypgduct of Exanple 8 (8.0 g) in 1-butanol (20 ni) was
added piperidine (2.4 nmL) foll owed by sodi um carbonate (1.3 g) and
potassiumiodide (81 ng). The resulting m xture was heated at 80 C for 16
h, cooled to é%ﬁbléﬁgperature, diluted with water (200 nL) and extracted
with 15 DCM (2% . The conbi ned organi c phases were washed with water
(100 nL) and brine (100 ,\dri ed (magnesium sul fate), and concentrated
under reduced pressure. Chyopatography of the residue (6-8%2 M nethanolic
amoni a/ DCM) gave the title compound as a brown oil (4.6 g of a 1:1 mxture
of the title conpoung A- (4- Di but oxynet hyl - phenyl ) - but 3-ynyl] 20

pi peridine). M o a mxture of Pd( PPh3) 2CI 2 (0.57 g, 0.81 mml,

0. 01 equiv) and W—(0.31 g, 1.6 mol, 0.02 equiv), THE (180 nL) and Et 3N
(90 nL, 0.64 no— 8.0 equiv) were added under N2. A stream of N2 was

bubbl ed t hrough. [g tugp,ggga 4L ngu{q)ryn},l?bgh I}- ,ﬁg@hgﬂ,}@w 1 -but-3-ynyl-piperidine
(11.7 g, 85 mmol was a he reaction m xture was
stirred at rooh?@ﬁrj‘@ﬁature for 16 h. A white precipitate (Et3NHBr) was

col | ected by f ielticti ACR M@ﬁhsgkraa&bgf Eldrifle 9 163 Irig) bhaorfisiine

concentr at ed un uce ressu .
(0.08 mL) in DCE (2 mL) was treated with sodium triacetoxyborohydride

(254 mg). After 16 h, the resulting 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

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 0 °C in an ice bath,
and a solution of the product of Example 7 (17.5 g) in anhydrous ethanol (30

20 mbL)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 oil (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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50 WD 03/050099 PCT/ US02/ 38480 ORT-1 524 resulting residue was
re-dissolved in Et OAc. The Et QAc sol ution was washed with 1 M NaCH (aq)
tw ce, drweda3posery MpSO4, and then poured directly onto a pshmasb2/ssash of
silica gel (neutralized with 5% Et3N in hexanes), which was then washed

w th Et OAc. Th?,;{-,i_I‘gé@te was concentrated under reduced pressure to 5
afford the product as a dark brown oil (18.1 g, 75 mol, 92%, which was
used w thout further purification (purity >95% by HPLC). MS

(el ectrospray) .. nmas al cul ated for C16HL90N, 241.1; mz found, 242.2

[ MeH] +. Exanpl & T%‘pflesg 10 Tol uene- 4-sul fonic acid

4- (4-pi peridin-1-yl net hyl - | )-but-3-ynyl ester A solution of the
product of Exanple 8 (2.0 g), .piperidine (0.91 nL), and acetic acid (0.42
m.) in DCM (100 nlL) was treat wi th sodiumtriacet oxyborohydride 15 (1.95
g) at roomtenperatur 6 h, the resulting mxture was treated with
10% aqueous sodi hy xi de (30 nL). The aqueous phase was extracted wth
DCM (2x300 mL).g Th onbi ned organi ¢ phases were dried (magnesium sul fate)
and concentrat ed—uhder reduced mHG&sure. The residue was diluted in DCM

(100 nL) and passeqd 1.hrough d of silica | ... Th washed 20 with
DCM ( 3x200 ) %‘@r{g'é}B‘F@'ﬂé‘é{eﬁaﬁ')"yﬁ)éb‘%ﬁﬂ‘f'm?g@é%‘{‘f* Qﬁ‘ég%td?ﬂ@@?e reduced
pressure, giving the title conpound as a brown oil (2.3 g). Exanple 14 ON
25 1-[4-(4-Piperjdip-1-yl pet hyl -phenyl ) - but - 3- l.1-pi per, di Ki= 1.6 nM
51 WO 03/ 05609@ %—’&3@6%‘&%&@%‘ o&@?%s% as charggg)(lvutl'\ tl?e Broduct or}%xan'iple

16, Method B (77.0 g, 0.25 mol). To this was added absolute EtOH (385 mL).

The reaction mixture was stirred and cooled to ~0 °C in an ice bath. HCl in

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.

g

10  The viscous reaction mixture was transferred to a 500 mL addition funnel 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 in a 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 suspension 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,0 (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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A m xture of the product of Exanple 1 (254 ny), potassium carbonate (346
ng), copper(l) iodide (7.6 ng), triphenyl phosphine (21 ng), 10% palladium
on carborwQ43/0myy9 in water (2 m-) and DME (1 nL) was sti PCed/sal/3guemm
tenperature for 30 min, and treated with a solution of the product of 5
Exampl e 2 (34?0;33_)152@ DME (1 nlL). The resulting 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 nlL), and the filtrate was dil uted

with water (3 nL he .a us. phase, was ,extra L AV 2x3 mL and

t he conbi net(zl o BaBH%%é%ﬁmglf%%d??%@am%igfﬁ—%dS#J\T(}tr I?§:Nt31h(ﬁad 10 i

g 3 n<2: eth rat ﬁd Lb’rdﬁblteited\t&&;dlléxfte@ By E@ctnoﬁh[t@ﬁ&hl ogihgrzhyleor(ijmt ﬂsmosntysgllahslefri( 2. 50/?

% mat anol.i ¢ .ammoni e title co ou as, . a orl ess oi
Can oy RN EER Wams o othe St eakd ey broken Sl vagheddip ool " §°° 1O
7.8 Hz, 2H), E'?tO‘mE(z@ (1%)2x75?nﬁ§% ?hé@ro@ﬂhﬁd@dne& .E%Zud@t :ézmc 4ﬂ)e tn% 39-2.30
(m 4H), 1.64-1.52 8H) , CN-P

1-[ 3- (4-Pi pserlczﬂmpoyndwasmhtalmed %?npffts@ﬁwpwdsr G@r2>d| Hé‘lM& 400 MF@ nM 20 A

| ut ft 9
DE (2 L) v P S e o (o A er 16

h, the resul tity3#i7x3.-8¢ énvasi)t 3-88Bed (m. 6rH) 1§Wa(aﬁeﬁu§2r70|t"63?s'4hl$r koxi de
(2 m), and exjraslead; W |§|P 4 Mol 2X 3 1815) iz, ;313) QOTOisNo 407 486D (Prhéﬁsﬁ)s wer e

dried (magnesium sul fat and cohcentrat e nder reduced pressure.

Chr omat ogr aphy/-83%-7t36e(m.&siHRd5 (0. dH2 M net hanol i ¢ _armoni a/ DCM gave t he
title conpgund as a pale yellowoil (65 ng). 'H NWR (400 MHz, CDCI3): 7.35
(br s, 1 , 7.28-7.21 (m 3H), 3.42 (s, 2H), 2.67-2.57 (m 4H), 2.50-2.43
(m 4H), 2.39-BExawpledd 4H), 1.63-1.53 (m 8H), 1.48-1.38 (m 4H. 52

>

Q,qf@%

1-[4-(4-Pyrrolidin-1-yl-but-1-ynyl)-benzyl]-piperidine
Ki=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 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

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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WO 03/ 050099 PCT/ US02/ 38480 ORT-1524 Exanple 16 ON C ON \J
4-[3-(4-Piperidin-1 -yl-but-1 -ynyl)-benzyl]-norpholine K, = 0.8 nM5

Met hod A:w@o0305wbpd on of the product of Exanple 9 (193 ng) pamaSnwsgabwl i ne
(0.08 nL) in DCE (2 nL) was treated with sodiumtriacetoxyborohydride (254
ng). After 16 Prii{gpgresulting mxture was treated with 10% aqueous

pot assi um hydroxide (2 nmL), and extracted with DCM (2x3 nmlL). The conbi ned
organi ¢ phases were dried (nmagnesium sulfate) and concentrated under 10
reduced pr essurégamﬁ%r&rrat ography of the residue (0-8% 2 M nmethanolic

amoni a/ DCM) gave itle corrpound as a pale yellow oil (188 ng). 1H NWR
(400 MHz, CDCI3): 7.36 (br s,
4H), 3.45 (s, 2H), 2.68-2.57{
1.48-1.41 (m 2H). 15 Nethod
equi pped with a )

> 7.30-7.22 (m 3H), 3.70 (t, J = 4.6 Hz,
m 4H) 2.51-2.40 (m 8H), 1.64-1.57 (m 4H),
B, A 500-nL, 3-necked round-bottom flask was
ring bar, an addition funnel, a thernoneter,
and a rubber se a-f h ‘a nitrogen |nI et. The vessel was charged with

pi peri di ne (54<m_)'> and anhydrous ethanol (25 nL). The solution was cool ed
to0OCinanic ath, and a solution of the product of Exanple 7 (17.5 Q)
in anhydrous ephamls- (@e.pzﬁd.nmwmya&mn bL08-yngifahid vas removed, and
the reaction m xture was toO warmto room tenperature. After 14 h
when the react on2daM judged corrpl ete by HPLC, the reaction m xture was
transf er r edst 0 aan30Re Bhine gAML BOELAMIE 43300 e), cRARREIrY @d odnfeyaneduced

pressure to dryness under educed pressure e residue was dissolved in
CH2Cl 2 (300 mpotamgmemrtzcswam (a9 rs%laq 1Nae]aol(wxa6errfﬁ)mL)dma%h|ea§%at ¥4, and

filtered. The Fdr 1%rrf’°.‘t'?he\’\@§ultmg 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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concentrated under reduced pressure to give an oil (20 g), which was
determ ned by HPLC and 1H NMR to contain an 85:15 m xture of the title
conmpound WO®34500% pent - 4-en-1 -ynyl - benzyl) - nor phol i ne. 5BCWDS0839380099
PCT/ US02/ 38480 ORT-1 524 Exanmple 17 ON O n M / ~ J *2HC

4-[3-(4-Pi peri ¢yer-1554 - but - 1-ynyl ) - benzyl | - mor phol i ne di hydrochloride 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 - LT 5 [ jce bath. HC in
di oxane (4 N, fé%aégsr@? %‘A%%Sﬁg&65?%“3%%“5@“&535&’8% pﬁ?éghéé i ce bath was
renoved, and t HGhromatographyof theunesidua$0-6% 2 MemethanplisoamoenigdpGMlgave or 2 h.

10 The vi scous j 1,240 Lr d&iyon funnel
and then addec}ﬁ?ﬁt%a&égﬁ%gvgr?&sa[%eagﬁ%\@?? ﬁ%@ﬁlﬂﬁ@&ﬁ%@ﬁ@@ﬁ% Zf"(@)ﬁtjjt?l(glg)bottom
flask contai niT3p @ dev8.0 5202, 7,236, t FeB.1 HasRH) Srtdelst 8Hhex83-280(med. The
addi tion fuynne ) N t ) i

subsequent | 3&&%%?%@& eir]'sg%?% %%Fﬁﬁé&%éﬁ?&?gﬂaﬂ%@a via an
addi ti on funnel1.441i39 (m, 8Hpw, steady stream This resulted in the formation
of a pale tan precipitate. The suspension was stirred at roomtenperature
for 12 h. More ether (500 nm.) was added, and the suspension was cooled to
0 C and hel d atExatripdd 2t enperature while stirred for 3 h. The product was
collected by suction filtragion using a nediumporosity glass frit
(filtration was slow). The {ELI er cake 20 was broken and washed w th
absolute Et OH/ Et 20 (1:3, 2x ). The product was dried under house
vacuum and, subsequen , in ayYvacuumoven at 35 C for 24 h. The

di hydrochl ori de sa s=a/ned as an of f-white powder (80.7 g¢g). HPLC
and ' H NWR i ndiza_m;d Fé product to be >95% pure. A 2-L, 3-

10  4-[4-(4-Piperidin-1-ylmethyl-phenyl)-but-3-ynyl]-morpholine
Ki=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, CDCl3): 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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necked round-bottom fl ask equi pped with an addition funnel, a reflux 25
condenser and a nechanical stirrer was charged with the crude

di hydr ochwonB/d®ossalt (80.0 g). Absolute EtOH (160 nL) wascaddez3sssnd t he
resulting suspension was warned to -50 C. Ether (320 nmL) was added in a
slow stream vigethe,addition funnel. Heating was discontinued, and the
suspension slowy cool ed to roomtenperature with stirring over -4 h. The
flask was 54 WD 03/050099 PCT/ US02/38480 ORT-1 524 cool ed in an ice bath,

ti d, d 0-5 Cf |l ected
by suction 11 1 rErSRET g PaE e Bar ey Byt B5ET PR T 2t on ves
slow). The fil e 20ai@ was broken and washed with cold Et OH Et 20 (1: 2,
2x75 m). Th duct d tle 5 d
SRR S RS R ST
1 H, 1.82-1. 85nl()rﬁnd3pdtﬁssxu1:n Gﬁrbébnﬁg (69nng¥|ri-{)1 e&%/@a@?(f{ mL) Wwas h&ated
3.17-3.24 (m 2 H., 3 % H, 3.62 (bd 2 H, 379
(bt, J = 12 Galt@ §fP|)16Q 6'1‘3 Et?d’t'O'?]"“"t‘fE was,goolesd tg)roorg tgqap?rg ure. ),

7.46-7. 69 (m Iwvkler &107m§)3WZs E@dédT’an@tH@mleur@@a%@xtréctbﬂi wntiaQ)(ﬁMQM'O@ 18 "N O
1-[4-(4- Pyrrolldln but-1 -ynyI) benzyl ] - Rlp M15 A
m xture of the"ﬁ-rodih‘@tcomb'@@a?fﬁ?@cﬂ fesyErayashed P"I‘tBI"‘faé‘Frr(go(Té-)Ggﬂbﬁﬂ? and
pot assi um car bap@hd ) (cﬁ'%dr'(ﬁ')aghé'sulmJsuﬁét@?@%/cﬁﬁé&ftraﬁ&i {der VEucBe preddupd. 80 C

for 16 h. The resultlng m xture was cooled to roomtenperature, diluted

with water (1Ehiematography,af thecesiduedQ-a%EM methapolicammomadeMherveed
organi c  phgsesp fiie e?)ﬁé%lﬁﬁs A4 4 Bhied S (€§%g7L)Hthfe4omMH(z2@Dck) 7.3gied

(I’TB.gI'IGSI um 20 su concentrated under reduced ressu
Chr omat ogr aphy (8fJ £ 8ef Hz, 2H), 7.23(d, J = 8.1 Hz, 2H), 3.4 (s, 2H), 2.71-2.46 (. 12H),

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

Example 23

>

o=
. O

1-[4-(4-Pyrrolidin-1-yimethyl-phenyl)-but-3-ynyl}-piperidine
Ki=1.4nM
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 sulfate), and
concentrated under reduced pressure. Chromatography of the residue (0.5-
25  5.5% 2 M methanolic ammonia/DCM) gave the titte 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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residue (0-5% 2 M nethanolic ammoni a/ DCM) gave the title conpound as a
pale yellow oil (60 ng). 1H NMR (400 WHz, CDCI3): 7.33 (d, J = 8.1 Hz, 2H),
7.23 (d, Wo®s3@sabotHz, 2H), 3.44 (s, 2H), 2.78-2.73 (m 2H) PCZ/UBM2/B48W (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 55 WO @R1Q59999 PCT/ US02/ 38480 ORT-1524 Exanple 19 N

Di et hyl -[ 4- (4-pi peridin-1-yl net hyl -phenyl)-but-3-ynyl]-amne K = 2.4 nM5
A m xture of the product of Exanple 13 (199 ng), diethylam ne (0.104 nl)
and pot assi ur%)&%%) ate (69 mg) in 1:1 ethanol/water (6 nmL) was heated at
80 C for 16 e resulting m xture was cooled to room tenperature,
diluted with water (10 nL nd extracted with DCM (2x100 nL). The

conbi ned organi c phases rq\lvvashed with water (20 nL) and brine (20 nli),
dried (magnesium 10 sul fate), yand concentrated under reduced pressure.

Chr omat ogr aphy of s (0-5% 2 M net hanol i ¢ anmoni a/ DCM) gave t he
title corrpound 4l e yel | ow 0|I (21 ng). 1H NWR (400 MHz, CDCI 3): 7.33
(d, J 8.0 Hz 7.23 (d, J = 8.0 Hz, 2H), 3.44 (s, 2H), 2.81-2.73 (m
2H) , 264251c( 2.35 (bs, 4H), 182178(m 3H), 1.59-1.53 (m

H)
4 La- (- P per 14RO AP am PR B RIRe i omor phol 1 ne 20

Ki=6.0nM A m xK.t;rEeSchthe product of Exanple 13 (199 ng), thi om)rphol i ne

(0.062 ni) v nL) was
heated at %3‘98{] %Htﬁ f%aﬁpﬁe& 41 Pe mnéogSﬁ%\g\{éctQ o 3 it
t enper at ur e, chdetlt adid (0.067 mL) in DCM (2 mL) was treated with sodium

triacetoxyborohydride (318 mg) at room temperaturé. 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 yellow oil

(53 mg). 'H NMR (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).

Example 25
Q
Nr< >—/_

Vs
)
Diethyl-[4-(4-piperidin-1-yl-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
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with water (10 m-) and extracted with DCM (2x100 nmL). The conbi ned 25

organi ¢ phases were washed with water (20 nL) and brine (20 nL), dried 56
WO 03/ 0500093PDH9JS02/ 38480 ORT-1524 (nagnesi um sul f at e) pcarusopssasent r at ed
under reduced pressure. Chronmatography of the residue (0-5% 2 M nethanolic

ammoni a/ DCV) gg e;_15?b3e title conpound as a pale yellowoil (27 ng). 1H NWR
(400 MHz, CDCl3): .32 (d, J =8.0 Hz, 2H), 7.23 (d, J = 8.1 Hz, 2H), 3.44
(s, 2H), 2.83-2.80 (m 5 4H), 2.74-2.68 (m 6H), 259255(m 2H), 2.35

(br s, 4 1.53 4. 10 d-~ 010
4-[ 4 ( 4- F?per.ﬁ"%eiwef‘%%%%'ﬁow“m%” 5%6%@ é’n‘l'd @_%g"e@‘(’ sl
m xture of thgcmcedlna:tédohdeﬁxadqlﬂ&d nras{lﬁegcrrgynatograp'hﬁopithe reﬂdlﬂ)fs@-fh‘t) and
pot assi um car t I / at 80 C
Por ‘1o b The pacis M RETARQI MohelieRCH 8as b Tls sorBbind s aRoRHES, T g
\c/)mrtggn_w wat er 6il@1mhg). AHNMR(4GE Mbtk, GDICH:).OCRS (X108 1rH2, 2H(1hé24:(ﬂ1@i=hed .

ic se rie
(magnesi um ? S ugpﬁfze)eéHY\g’n%f@o%i‘%r%%g’z (f}hgéﬁ%%ggég%r@@ sﬁ?%mfh ("p
Chr onat ogr aphy4if, 1t47e1.41 ¢aj 2HE 1(02 §% 27z BRYNOl | ¢ ammoni a/ DCV) gave the
title conpound as a pale yellowoil (40 ng). 1H NWR (400 MHz, CDCI3): 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), exampi@288 (m 4H), 2.54 (t, J = 4.5 Hz, 4H), 2.35 (br s,
4H), 1.59-1.53 (m 4H), 1.44-1.4@m 2H). Exanple 22 0 N ‘

N

~O—=

10  1-{4-[4-(4-Benzyl-piperidin-1-ylmethyl)-phenyl]-but-3-ynyl}-piperidine
K=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 resulting

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 title compound as a white solid

20 (80 mg). 'H NMR (400 MHz, CDCl,): 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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25 57 WD 03/ 050099 PCT/ US02/ 38480 ORT-1524 1 -Methyl-4-[4-(4-piperidin-1
-yl et hyl - phenyl ) -but-3-ynyl ] -pi perazine K, =21 n MA mxture of the
product obomsaspbe 13 (199 ny), 1 -nethyl pi perazi ne (0. 06PCTIUS)2/38380

pot assi um carbonate (69 ng) in 1:1 ethanol/water (6 nL) was heated 5 at 80
C for 16 h. Thgrepsdd on mixture was cooled to roomtenperature. Water (10
m.) was added, and the m xture was extracted with DCM (2x100 nL). The
conbi ned organic phases Were washed with water (20 nlL) and brine (20 nL),
dried (magnesi EQ%'%PL and concentrated under reduced pressure.

Chr omat ogr aphy 0 e re5| due (0-5% 2 M net hanol i ¢ anmoni a/ DCM) gave 10 the
title conpound as a white so (13 ng). 1H NWR (400 MHz, CDCI13): 7.32 (d,
J =8.1 Hz, 2H), 7.23 (d, J .1 Hz, 2H), 3.44 (s, 2H), 2.71-2.46 (m

12H), 2.35 (br s, 4H),__ 2.30 ( 3H), 1.59-1.53 (m 4H), 1.45-1.38 (m 2H).
Exanpl e 23 ON 15 Oolidi n-1
-yl et hyl - phenyl )-Rut - nyl ] -pi peridine K;=1.4nM A sol ution of the

product of Exanple 12 (241 ny), pyrrolidine (0.125 nL) and acetic acid
(0.067 nL) in 2 mL) was treated with sodium 20 tri acet oxyborohydri de
(318 ng) at rodd tenperature. After 16 h, the resulting mxture was

treated with 10%: S SOGLU/M4D QX ; .o The aqueous phase was
extracted wt hq%ﬂ? gxﬁwsﬁﬁ)w'}%@@%?ﬂ]egag?%m% phases were washed
with brine (50Kme),7 0Mi ed (nmagnesium sul fate), and concentrated under

e By TRETHPEOAREY Elahle 28U (nfudedlice M o ool <
(400 MHz, CDCl §Y52 mgpdnd aketid audE{O@GHmL)ZIH}),CM’ (2mL) was geated 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  2.13(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-piperidineethanol
(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 resuiting
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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). 58 WD 03/050099

PCT/ US02/v884805008RT- 1524 Exanple 24 ON ci 4-[4-(4-Pi peri @#cmABo2/3d48but - 1
-ynyl)-benzyl]-nmorpholine K, =55 nM5 A solution of the product of
Exanmpl e 12 (246@) ogmorpholine (0.131 nml) and acetic acid (0.067 ni) in
DCM (2 nm.) was treated with sodium triacetoxyborohydride (318 ng) at room
tenperature. After 16 h, the resulting mxture was treated with 10%

aqueous sodi um hydroxi de (1 o, 1he agueaus phase tacted with DCM
(100 ). THEEGON PR Ee T Uy SO kP le SoRr LS i T B fne. (50 L),
dried (nmagnesi gguédisipnaes wa@r&dtracﬁt@dlw&m)o(}m €2k 100del). IieoetbimEdwganie.
the t1t1 s comyBUAResawera WRsPoBbine (3G Aed IMRBReUDSCRAG: 2Bt 3): 7. 34
(5,5 5,5 eomuubtuisimie boforts shampy st e, 1)
1. 48-(1. 42 (m 912 n’]@"'égp“m"'a?DR&)SPéémﬁ‘}‘%ﬂaﬁ%f‘ﬂéﬁia o-'T(sgnyl -It;?,lt-l
A L RO et et et 32
ng), die amne (0. and _acetjic,ac i, \N

was treated w ti% €Nt (G ¥ Faldet %Rfy%ﬂr%ﬁ?'@r?%g“(ﬁ)&}g%a)&gi (Poltr 345"
tenperature. A{d,Qr= 180z, 4 hg, 2 S pobi(Mg 1HN X4 STWRS 7H),EB4 B (bre| 5H), 10%
aqueous sodi um hzydr oxide (1 rrL?. The ‘

2.20-2.12 (m, 1H), 1.97-1.25 (m, 11H)

10
Example 29

Q
OO

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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25 aqueous phase was extracted with DCM (2x100 nlL). The conbi ned organic

59 WO 03/ 050099 PCT/ US02/38480 ORT-1 524 phases were washed with brine (50
m.), dri eslo@maspesi um sul fate), and concentrated under reduaso/BdsEsUre.
Chr omat ogr aphy of the residue (0.5- 5.5% 2 M nethanolic amoni a/ DCM gave
the title conp 15.?12§;a colorless oil (61 ng). 1H NWR (400 MHz, CDCl 3):

7.33 (d, J = 8. 2H), 7.24 (d, J =5 8.0 Hz, 2H), 3.53 (s, 2H),
2.68-2.57 (m 4H), 42 52-2.45 (m 8H), 1.63-1.57 (m 4H), 1.47-1.41 (m
2H), 1.02 (t, =7 , 6H). Exanple 26 os & -P 10

1-{ 4-[ 4- (4- Ben)[lfl‘?mee i di n-1-yl met hyl) - phenyl ] - but - 3-ynyl }- pi peri di ne K;

= 2.9 nMA solution of the pro of Exanple 12 (241 ng),

4- benzyl pi peridi ne (0.264 nl) d/acetic acid (0.067 nL) in DCM (2 nL) was
treated with sodium triacet oxybo'?’ohydri de (318 ng) at roomtenperature.
After 16 h, the resultin 5 m xy/ure was treated with 10% aqueous sodi um
hydr oxi de (10 niL). us phase was extracted with DCM (2x100 nlL). The
conbi ned organic hases were washed with brine (50 nlL), dried (rmagnesi um
sul fate), and conc rated under reduced pressure. Chromatography of the
residue (0.5- %8862 M nethanolic ammoni a/ DCM) gave the title corrpound as a

white solid 20 1H. NVR (400 13) - 7. 32 ]=8 ,
7.|28?7.825|(m 1&20(4%91@"(&3’!\/5{“‘(1 V"Vi)%zy‘gme”@” bé%ac‘ﬁagﬁgf’z 80 (d '3

= 11.5 Hz, 2H),K21633nM2 56 (m 4H), 252(d 7.0 Hz, 2H), 2.46 (br s, 4H),
1.87 (t, J = 1. 34 1.24

(m 2H 60 W.) @Sﬁqyg@@gg tmrpgggtijf @%m 8@41% |son|pecotg de (1 (H§2

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 white solid

(87 mg). "H NMR (400 MHz, CDCl3): 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

0]
8-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-1,4-dioxa-8-aza-spiro[4.5]decane
20 K;=1.8nM
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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Example 27 ON N HO 1-[4-(4-Piperidin-1 -yl-but-1
-ynyl)-benzyl]-piperidin-4-ol KI=1.7nM5 A solution of the product of
Exanpl e 1R0(02430009) , 4- hydr oxypi peri di ne (152 ng) and acetrCt/i:o2/88480. 067
m.) in DCM (2 m-) was treated with sodium triacetoxyborohydride (318 np)
at roomterrpergj,;yf_qe offfter 16 h, the resulting mxture was treated with
10% aqueous sodi um %ydroxi de (10 nL). The aqueous phase was extracted with
DCM (2x100 nli). The conbi ned organic 10 phases were washed with brine (50

m.), dried ' . . d : )
I OB T B By SRR BB Coa BRI oL o
the ti 'Ejl eJcorrg(Q(t)mﬂzLas;he aqnl;m;i;epmgse :]w'ah e@tgéb(;e@yvith DIENNZX 100 L )\Vithe CDC E{g ;
7.34 (d, J = 8. . = Hz , .- ,
537 (s, 21y, somBreadiband ool e yapng gith Grpelshumt), feed (RigldBugt 1),
2H), 1.90- 1. 84 s(ifateR ldhd cdndedratendur(der readbed pressurk. Lhromatogsadhy oEtherpl e 28
ON C~-~CH 2

2-{1- [ 4- (4- Pi pLY O35, 8 M Telfiapelc HumapiyPEMyeY&Ing WeoMPorAdss  «;
Zo. 4nM _Ad_sol u'; iacriblo}fesi glﬂi(wagrdgpt‘l-uﬂMtR?(aoom-lzll:E((ggﬂB@Xd, J = 8.1 Hz, 2H), )

- plperial nee 0] C I C C . - | - was
trgalto ed with sm%‘(’t:r 'bg'gt %@ﬂgo“?‘dﬁwﬁ*@ebgﬁg’ ﬂg}')g"‘%é%%kﬁ%é%a ure.
After 16 h, themf 25(’)”267839.57%, ), 04700 8 IPH P QT1 3,202/ (8B 480), 2.CRT-9B524 ni xture
wes treated with, 1046 3queouS, 5oL M@ 9 P at A%, 2H)e

10
Example 32

1-Methyl-4-{4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine
Ki=0.7 nM
15 A solution of the product of Example 12 (241 mg), 1-methylpiperazine
(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 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, CDCl3): 7.33 (d, J = 8.2 Hz, 2H),7.23 (d, J =
8.2 Hz, 2H), 3.47 (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).
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aqueous phase was extracted with DCM (2x100 nL). The conbi ned organic
phases were washed with brine (50 nL), dried (nmagnesium sul fate), and
concent r aved3nses reduced pressure. Chromatography of thecrasonsssq{0.5 5
5.5% 2 M nmet hanolic anmoni a/ DCM) gave the title conpound as a col orl ess

oil (9 my). 1HQOWR$2400 MHz, CDCI3): 7.34 (d, J =8.1 Hz, 2H), 7.22 (d, J =
8.0 Hz, 2H), 4.15 (d, J =13.1 Hz, 1 H), 3.95-3.90 (m 1 H), 3.77-3.71 (m
1 H, 3.43 (d J =13.0 Hz, 1 H), 2.96-2.90 (m 1 H), 2.74-2.57 (m 7H),
2.47 (br s, ﬁ5}5212(m1H),197125(m11H)10Exarrp|e290\|
C1l-[4-(4-Pi perl 8| 1-yl -but-1-ynyl)-benzyl]-decahydro-quinoline Ki = 0.8
nM 15 A solution of the produ f Exanple 12 (241 ny), decahydroqui noline
(0.224 nL) and acetic acid (0. m.) in DCM (2 nm.) was treated with sodi um
triacet oxyborohydride (318 ng) at)y roomtenperature. After 16 h, the
resulting m xt A, @ eg=wth 10% aqueous sodi um hydr oxi de (10 ni).
The aqueous p a8 extracted with DCM (2x100 nl). The conbi ned organic
20 phases were washed with brine (50 nmL), dried (nagnesiumsulfate), and
concentrat ed ur@e%hégﬂu[u;gﬂp?é@@mrﬁbumyﬁﬂpbggzqumn@f t he residue (0. 5-
5.5% 2 M net hanol i ¢ anmoni a gave the title corrpound as a colorless

oil (29 ng). 1K ROR (Moo Mz, CDCI3) 7.32 (d, J = 8.0 Hz, 2H), 7.21 (d, J
= 8.0Hz, 2H), 4 A0 dtiohokthe/ d&éﬂ)of@xéﬁn & 1(b31 orxyihel® 273 ), 1 Hz,
1 H, 268257ém5H) ﬁ% Eﬁf( H-%M 7I—Pn(ﬂ 95)83
(m 18H). 62 wan 3%'50@9@@3@% msw/@@ue( mlcbmﬁtreﬁéeﬁ msaﬁﬁqile 30

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 (95 mg). 'H NMR (400 MHz, CDCl5): 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, 5H), 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

20  Indan-1-yl-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-amine
Ki=1.3 nM
A solution of the product of Example 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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ON H2NOC
1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-4-carboxylic acid
am de K;w0.08/0800% A sol ution of the product of Exanple 12PCZAKOIBRUS0

i soni pecotam de (192 ng) and acetic acid (0.067 nL) in DCM (2 m-) was
treated with sQfiTure24t ri acet oxyborohydri de (318 ng) at roomtenperature.
After 16 h, the resulting mxture was treated with 10% aqueous sodi um
hydroxi de (10 nL). The aqueous phase was extracted with DCM (2x100 ni).

The conbi ned opgdenfrattld UHIBSRUUNE] Sred@RE e Ehrbrh&toBFdpR of BHe rebitiue (0.5-2d
(magnesium sul fate), and concentrated under reduced pressure.

Chr omat ogr aphy 5&% 2 methanglie apmonia/ BCKYgavehediig £081A%INd @3&fC0™BBR) gave
the title conp L iR @0b! 1) 37-heNMR dHI09 2z 6,639 3) 7. 33
(d. 3 =80t @8%%?2‘:3“?& @Gg@zob%gg%m1 AN Est}’ 2%“2 349 (s, 2H).
2.67-2.57 (m A4H), 3.88 &h 56 Kz I, 3.9p2,971(mp AH)E 28574, 7( N, 8H). 2.68-387 {57 (m
4H), 1.47-1:42 . I 3 68-h &7((fr, Bvnef i Yoy yl -but - 1
-ynyl ) - benz>5/I ] 4&!W3§'%)‘(5;(5?‘252ﬁ%@%g?}nsmggaﬁﬁ%zo( K?':-?.e%nM A i(ol ution of

t he product of 2Hkanple 12 (241 ng), 1, 4-di oxa-8- azaspiro[4. 5] decane (0.192
m.) and acetic acid (0.067 nmL) in DCM (2 nmL) was treated wth sodium
triacet oxyborohydride (318 ng) at roomtenperature. After 63 WO 03/ 050099
PCT/ US02/ 38480Ex@RrpleidN4 16 h, the resulting mixture was treated with 10%
aqueous sodi um hydroxide (10 . The aqueous phase was extracted with DCM
(2x100 nL). The conbined org@ phases were washed with brine (50 nm),

dried (magnesi um N
Nf< H__

()

N

v,

10  1-Phenyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine
Ki=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 resulting
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 title compound as a colorless
20 oil (38 mg). 'H NMR (400 MHz, CDCl,): 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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sul fate), and concentrated under reduced pressure. Chromatography of the 5
residue (0.5-5.5% 2 M nethanolic amoni a/ DCM gave the title conpound as a
col or | esswoioB/ogd®8 ng). 1H NVR (400 MHz, CDCI 3): 7.33 (d, paTAISB2/i848tz, 2H),
7.22 (d, J =8.1 Hz, 2H), 5.45 (br s, 1 H, 531 (br s, 1 H, 3.46 (s, 2H),
2.92-2.87 (moRh1524. 68-2.57 (m 4H), 2.47 (br s, 4H), 2.19-2.11 (m 1 H),
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 Exanple 32 ON p
1-Methyl -4-T4- £ a'r%l@@ idin-1-yl-but-1-ynyl)-benzyl]-piperazine K, =0.7nM 15
A solution of the product of Exanple 12 (241 nmg), 1-nethyl piperazine (0.166
m.) and acetic acid (0.067 nL) i (2 m) was treated with sodi um
triacet oxyborohydride (318 ng) at_roomtenperature. After 16 h, the
resulting mxture was treated w thy10% aqueous sodi um hydroxide (10 niL).
The aqueous phase was g @ ec=with DCM (2x100 nL). The conbi ned organic
20 phases were washeg—wi t =fine (50 nL), dried (nmagnesium sulfate), and
concentrat ed under réejah:%ed pressure. Chromatography of the residue (0. 5-
5.5% 2 M net ha \ C nia/ DCM gave the title conpound as a col orl ess
oil (65 no). 1@?/(@400 MHz, CDCI3): 7.33 (d, J = 8.2 Hz, 2H), 7.23 (d, J
= 8.2 Hz, 2H), 3.47 (s, 2H), 2.68-2.57 (m 4H), 2.47 (br s, 12H), 2.28 (s,
3H), 25 1.62- 1-Benzyld[44#pjpetiditir-yI-But-1-ynyl)2idnzy Baipew@zd® 050099
PCT/ US02/ 38480 _=§§- " 524 Exanple 33 ON }-NH Cycl ohexyl -[4-(4-piperidin-1
-yl-but-1 -ynyr)- ] r?zyl]-am' ne

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 resuiting

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 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 (136 mg). 'H NMR (400 MHz, CDCl3): 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
T
/N—)
Me3CO,C

4-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine-1-carboxylic acid tert-butyl
20 ester

K;=15nM

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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K; = 0.5 nM5 A solution of the product of Exanple 12 (241 ng),

cycl ohexylam ne (0.172 nlL), and acetic acid (0.067 nL) in DCM (2 m-) was
treated woh3ssdpum triacet oxyborohydride (318 ng) at ro®OTIUSNPER4SE Ur €.
After 16 h, the resulting mxture was treated with 10% aqueous sodi um
hydr oxi de (10 @RT-15H3e aqueous phase was extracted with DCM (2x100 ni).
The conbi ned organic 10 phases were washed with brine (50 nL), dried
(magnesi um sul fate), and concentrated under reduced pressure.

Chr omat ogr aphy trg£t§B W?thrs%ﬁi'u é&o@‘boﬁ?t@?} é %g’%q%}%brﬁ té‘r?igPr%'tlﬁfé D@r gave

the title conmpound as a co ess CDCl 3) :
7.34 (d, J = 816hithe @sgltlng?mgslrwasyeatecew@ %a@pyougsmrv@yd@mﬂ

2.68-2.57 1: 1.69

2153 57 4 B oo Boafties fnda oY BB L 1 00 (1,

OII 3E|\H/| ios l) nS?nombryan [orgapie-phiages warewashad with bflﬂe/(j?In)L)béfrﬁCi/("]'a%ﬁSh@ K;

= i an

(0,102 m > asdisehd EafteRfiongh yBliel AR Forkepns EribhatobiapRl BOLRL, o1

?gglu :Jtrr: nt r |2 gcet&}?}qmdﬂcﬂa@ﬂ%l 2 roemamhig:)aramonl@m&/lbg@)@rtaetyﬂﬁ comppend i?lg mt_ ?e
X m rQxi :

The aqugous p zﬁs@é\%\gg@ ? %WFB“M%%% ﬁ%g'(dlj‘he ggnlg%n organi c

ggﬁgegoggrec\_/l\_/?grﬁéddw £18.0irz, rﬂé-l)(598r¢t.)2H)d844§cB 4%@%@1&@&%5? toeAH), and 65 WO

5 P 4, t d d :
Chr omat ogr aphyyc%fg%ﬁg ‘ﬁg‘sl ﬁbrgsoﬁéﬁl g&ggﬁ) (W%ﬁﬁhano n?rgﬁi a}oggflfuggve

the title d¢dnpound as a colorless oil (118 ng). 1H NI\/R (400 MHz, CDCI 3):
7.37-7.28 (m %&'&mp@'gg (t, 6.6 Hz,

HN
1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-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 (97 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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1 H, 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 1 H), 1.63-1.57 (m
4H), 1.4W0.040500m 2H). Exanple 35 ON ~N> NJ \ / 10 1 PCT/US02/38480

- Phenyl - 4-[ 4- (4- pi peridin-1 -yl-but-1 -ynyl)-benzyi]-piperazine K = 7.0
nM A sol ution 6 fgﬂ'product of Exanple 12 (241 ng) 1 - phenyl pi per azi ne
(0.229 nL) and ace acid (0.067 nL) in DCM (2 mM-) was treated with
sodi um triacetoxyborohyd ride (318 ng) at roomtenperature. After 16 h,
the resulting _15 nl'gx ure was treated with 10% aqueous sodi um hydroxi de (10
n.). The aqueo&¥ was extracted with DCM (2x100 nL). The conbi ned
organi ¢ phases were washed w brine (50 n.), dried (nagnesium sulfate),
and concentrated under reduced/pressure. Chromatography of the residue

(0.5- 5.5% 2 Mnethanolic ammn'i‘a/DCM gave the title conpound as a
colorless 20 oil (38 %:> @ (400 MHz, CDCI3): 7.17 (d, J 8.0 Hz,
2H) , 709705(Z‘, 74 (d, J 8.2 Hz, 2H), 6.67 (t, J 7.4 Hz, 1

H, 3.36 (s 01 (t, 4.9 Hz, 4H) 2.50-2.39 (m 8H), 2.29 (br s,
4H), 1.45-1.37 ( 1.30-1.23 (m 2H). 66 WD 03/ 050099 PCT/ US02/ 38480
ORT-1 524 Exa 36 O\I NCN / \ 1-Benzyl-4-[4-(4-piperidin-1 -yl-but-1
-ynyl ) -benzyl ] - pi per azi ne

1-Isopropyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-piperazine
Ki=1.3nM
5 A solution of the product of Example 38 (74 mg), acetone (5 mL) and acetic
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 coloriess oil (65 mg). 'H NMR (400 MHz, CDCl5):
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).

Example 40

1-Phenyl-8-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1,3,8-triaza-spiro[4.5]decan-
20 4-one
Ki=2.0 nM
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Ki = 9.0 nM5 A solution of the product of Exanple 12 (241 ng),

1- benzyl pi perazine (0.261 nL) and acetic acid (0.067 nL) in DCM (2 nmL) was
treated vwohsmesm@pum triacet oxyborohydride (318 ng) at ro@CTIGSOPas48d ur e.
After 16 h, the resulting mxture was treated with 10% aqueous sodi um
hydr oxi de (10 (%9(:15526 aqueous phase was extracted with DCM (2x100 nL).
The conbi ned organiC 10 phases were washed with brine (50 nL), dried
(magnesi um sul fate), and concentrated under reduced pressure.

Chr omat ogr aphy_of the resi due .5- 5.50 2 th L c.ammoni a/ ave
e T D o e arialagialy (S BB B et FATe T M EA00 My oo s)
7.38-7.21 (m &Hib[4 Sjdedar(-8-ondH'H NMR&G(MHz 2EDCI:R . 7688, BE), T13R-7A29(m, 2. 46 (br

NNe3OCRC 4. | 4510 Bt b 240, e 241 grats, 268 2 B2 HBEP 9 A4 D%t oy

acid tert-but yiH), 2656512812 K ~A9NM62A s8ImyaHY N . 4F-1143¢mpeiaduct of Exanple 12
(241 ng), tert-butyl 1- piperazi necarboxylate (559 ng) and acetic acid
(0.067 nL) in DCM (2 nL) was 67 WD 03/ 050099 PCT/US02/38480 ORT-1 524
treated wth spgimpiei4ni acet oxyborohydride (318 ng) at room tenperature.
After 16 h, the resulting m xture was treated with 10% aqueous sodi um
hydroxi de (10 nlL). The aqueous/phase was extracted with DCM (2x100 nL).
The conbi ned organi c phases wekepywashed with brine (50 nL), dried
(magnesium 5 sul fate), oncentyated under reduced pressure.

Chr omat ogr aphy of the e=£0-'5-5. 5% 2 M net hanol i ¢ amoni a/ DCM) gave
the title conpound

-
_/N 0
1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl}-piperidine-3-carboxylic acid
diethylamide '

10 K=3.0nM
Prepared analogously to Example 15 using piperidine-3-carboxylic acid
diethylamide. 'H NMR (400 MHz, CDCl3): 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-yl-but-1-ynyl)-benzyl]-1,2,3,4,5,6-hexahydro-[2,3']bipyridiny!
20 Ki=11nM

Prepared analogously to Example 15 using 1,2,3,4,5,6-hexahydro-
[2,3"bipyridinyl. 'H NMR (400 MHz, CDCl,): 8.64 (d, J = 2.6Hz, 1H), 8.50-8.48
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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), 3.43-3.40 (m 4H), 2.68-2.57 (m
4H), 2. Wo(obwsm99 4H), 2.36 (br s, 4H), 1.64-1.57 (m 6H) pcI/usb2/ésg0 OH). 10
Exanple 38 ON HCNN) 1-[4-(4-Piperidin-1 -yl-but-1

-ynyI)-benzyI]o?Tpﬂ;g zine KI=1.3nM 15 A solution of the product of Exanple
37 (184 ny) in 1,4-dioxane (7 nL) was treated with 4 N HCl in 1,4-dioxane

at roomtenperature for 16 h. The solvent was evaporated, and the

resulting mxture reated 9 S ' v i 10 ni).
The aqueous ph§§e1|¥,:ﬁz859)5&;Eﬁe%%uqtl—ﬁ%%&?%%&ﬁhgﬁg?C?itﬁanljg\/lq?%‘ggFﬁt) The
coln?i ?e;tl or ggn'ecﬂpmm(as 1\I°o|5),r291@(ai$bed1124)Hw;j1Hﬂh), Br7io(k J(H03.615z, 1¢H). 260 rra]gn;aﬁi um
sul fate), an entrated un r r r 0 e
Fesi due ( 1- 6% STt PanaE “HhrbhFd Bk PRI R Lo AT L 8EERTb 26
white(zolid (910RY) . '|I:||)NIVR (4(()0 MHz, CDClI3): 7.34 (d, J = 8.0 Hz, 2H),
7.23 , J = 8.0 Hz, 2H), 3.47 (s, 2H), 2.91 (t, J = 4.8 Hz, 4H),
2.69-2.58 (|5rl 4H), 2.48-2.43 (m 8H), 1.64-1.58 25 (m 4H), 1.47-1.41 (m
2H). 68 WD 03/ gxampke 43CT/ US02/ 38480 ORT-1524 Exanple 39 ON ~N> NJ

1- I sopropyl - 4-[4-(4-pi peridin-1-yl-buyt-1-ynyl)-benzyl]-pi perazine K =1.3nM
5 A solution of the product of Ex | 38 (74 ny), acetone (5 nL) and

acetic N
N N—J<
_/

1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-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).

FsC

15 Example 44

-

N —\
7 N
<;N>_N\_/N

2-{4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperazin-1-yl}-pyrimidine
Ki=9.0 nM
Prepared analogously to Example 15 using 2-piperazin-1-yl-pyrimidine. 'H

20 NMR (400 MHz, CDCl3): 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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acid (0.014 nL) in DCM (3 nL) was treated with sodiumtriacet oxyborohydride
(67 ng) at roomtenperature. After 16 h, the resulting m xture was treated
with 10%egsemes sodi um hydroxide (10 nL). The aqueous pRasaSeass4sxtract ed
with DCM (2x100 nmL). The conbi ned organi ¢ phasesi were washed with brine 10
(50 nL), drieddgyagggsi umsul fate), and concentrated under reduced
pressure. Chronmat ography of the residue (0.5-5.5%2 M nethanolic

anmoni a/ DCM) gave the title conmpound as a colorless oil (65 ng). 1H NWR
(400 MHz, CDCI%)X: n%s (d, J =8.0 H, 2H), 7.23 (d, J = 8.1 Hz, 2H), 3.48
(s, 2H), 2.68- ﬂ’?‘pfe 16H), 1.66 (br s, 1 H), 1.63-1.57 (m 4H),
1.48-1.41 (m 2H), 1.04 (d, J =/6.% Hz, 15 2H). Exanple 40 ON HC N N CP
1 -Phenyl -8-[3-(4-piperidin-1 -¥l -but-1
-ynyl)-benzyl]-1,3,8-triaza-spiro[4.5]decan- 20 4-one Ki =2.0nM 69 WO

03/ 050099 PCT/ US02/ 38480 1 Prepared anal ogously to Exanple 15
using 1 phenyIH,} 3,8-tri spi ro[ 4. 5] decan-4-one. 1H NMR (400 Hz,

CDCl 3): 7.41(s TN32-7.21(m 5H), 6.94-6.85(m 2H), 4.73(s, 2H),
3.54(s, 2H), 2! m 1 OH), 2.47(bs, 4H), 1.65(d, 23.2 Hz, 2H),

1.62-1.58(m 4H)[3 (} Plpen in- 13 -g/mmtZIF?/nyI)Snenzﬁrglpenélne-g\éar%whgamd amide
Ki=2.0nM
5 Prepared analogously to Example 15 using piperidine-4-carboxylic acid amide.
'H NMR (400 MHz, CDCl3): 8.29(s, 1H), 7.40(s, 1H), 7.31-7.23(m, 3H), 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-yi-but-1-ynyl)-benzyl]-(2-pyridin-2-yl-ethyl)-amine

Ki=4.0nM

Prepared analogously to Example 15 using methyl-(2-pyridin-2-yi-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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1-[ 3-(4-Pi pendi n-1-yl -but - 1-ynyl)-benzyl ] - pi peri di ne-3-carboxylic acid

di et hyl am de 10 Ki =3. OnM Prepared anal ogously to Exanple 15 using

pi peri di neod3osmoboxylic acid diethylam de. 1 H NVR (400 WHIjUSCIES4S) :
7.36(s, 1 H, 7.28-7.21(m 3H), 3.46(s, 2H), 3.38-3.25(m 4H),
2.87-2.81(m 2HRT.15245-2.57(m 5SH), 2.46- 2.42(m 4H), 2.19(t, J = 11.1 Hz,
1H, 1.99-1.94(m 1 H), 1.77-1.42(m 1 OH), 15 3.94(t, J = 7.1 Hz, 3H),
1.07(t, J =7.1 Hz, 3H). Exanple 42 ON N

1-[3-(4-Piperi E)I(é}ﬁ éy4l7- but - 1-ynyl)-benzyl]-1, 2,3, 4,5, 6- hexahydro-[ 2, 3'] bi py
ridinyl 20 Ki~= n M Prepared anal ogously to Exanple 15 using

1,2,3,4,5, 6-hexahydro- [2,3"]bipyridinyl. 1H NVR (400 WHz, CDCI 3): 8.64 (d,
J =2.6Hz, 1 H, 8.50-8.48 70 \@/050099 PCT/ US02/ 38480 ORT-1 524 (m 1
H, 7.80 (d, J = 7.9Hz, 1 7.81-y.12(m 5H), 3.64(d, J = 13.5 Hz, 1 H),
3.17-3.13(m 1 H), 2.94(d = Hz, 1 H, 2.79(d, J = 13.6 Hz, 1 H),
2.60- 2.58(m 4H), 2.47(bs 1.96-1.90(m | H, 1.82-1.75(m 2H),
1.66-1.39(m 10H). 5 é)q iple 43 ON P-N NP \.-J F3C 1-[3-(4-Piperidin-1
-yl -but-1 -ynyl)-ben -4-(3-trifluoronethyl - phenyl)-pi perazine K, =91 nM

o
/

0
\

[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, CDCl3): 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

-
SQNJC -

4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl}-thiomorpholine
Ki=1.0nM

15 Prepared analogously to Example 15 using thiomorpholine. 'H NMR (400
MHz, CDCl,): 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).
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10 Prepared anal ogously to Exanple 15 using 1-(3-trifluoronethyl-phenyl)-

pi perazine. '"H NWR (400 MHz, CDCI3): 7.39(s, 1H), 7.35-7.22(m 4H), 7.10-
7.03(m 3¥D,03858N™ s, 2H), 3.24(t, J = 5.0 Hz, 4H), 2. 69- 2PE8(Usp2/BH0
2.47(bs, 4H), 1.63-1.58(m 4H), 1.47-1.42(m 2H). 15 Exanple 44 ON ~-N NP
N 2-{4-[3-(4-BrRefgodi n- 1-yl -but-1-ynyl)-benzyl]-pi perazin-1-yl}-pyrimdine
K; = 9.0 nM Prepared anal ogously to Exanple 15 using

2-pi perazin-1-yl-pyrimdine. '"H 20 NVR (400 MHz, CDC13): 8.29(d, J = 4. 7Hz,
2H), 7.39(s, éle:% 7.22(m 3H), 6.46(t, J = 4.8Hz, 1 H), 3.82(t, J =
5.1 Hz, 4H), SE%‘W' 2.68-2.58(m 4H), 2.50-2.47(m 8H), 1.72-1.57(m
4H), 1.47-1.41 (m 2H). 71 03/ 050099 PCT/ US02/ 38480 ORT-1 524 Exanple
45 ON H2N-C N O 1-[3-(4- eridin-1 -yl-but-1

-ynyl ) -benzyl ] - pi peri di ne- 4- c boxylic acid amde K, = 2.0 nM5 Prepared
anal ogously to Exanp -usivig pi peridine-4-carboxylic acid amde. 'H NWR
(400 MHz, CDCl 3)- 8. s, 1H), 7.40(s, 1H), 7.31-7.23(m 3H), 4.38- 4.31(m
1 H, 3.52(S, 2H),n3/02(d, 2H), 2.70-2.55(m 4H), 2.48-2.42(m 8H),
2.19-2.13(m 2 1.81-1.78(m 2H)1.63-1.60(m 2H), 1.46-1.45(m 2H). 10
Exanpl e 46 ON

Allyl-cyclopentyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine
Ki=2.0nM

5 Prepared analogously to Example 15 using allyl-cyclopentyl-amine. "HNMR
(400 MHz, CDCl3): 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).

~ o b

10 Example 50

10-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl)-1,4,7-trioxa-10-aza-cyclododecane

Ki=2.0 nM

Prepared analogously to Example 15 using 1,4,7-trioxa-10-aza-cyclododecane.
15 'HNMR (400 MHz, CDCls): 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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e\l Met

hyl - [ 3-

(4-piperidin-1 -yl-but-1

-ynyl)-benzyl]-(2-pyridin-2-yl-ethyl)-amne K, = 4.0 nM Prepared

anal ogouswg ososdexanpl e 15 usi ng net hyl - (2- pyri di n- 2-yl - et rgirjusanssasn
NVR (400 MHz, CDCI3): 8.53-8.51(m 1 H), 7.61-7.56(m 1 H), 7.30-7.09(m
%T%ﬂz 2. 98(m 2H), 2.82-2.78(m 2H), 2.68-2.57(m 4H),

6H), 3.
2. 47(bs,

51(s 2

1.63-1.57(m 4H), 1.47-1.42(m 2H). 72 WO

03/ 050099 PCT/ uso2/ 38480 ORT-1 524 Exanple 47 ON NO\ / O

[2- (3, 4-Di neth

nzyl] -
7.36(s,

amne 5

1H),

15 'H

%xkg 8[131]' yl)-ethyl]-nethyl-[3-(4-piperidin-1-yl-but-1-ynyl)-be

M Prepared anal ogously to Exanple 15 using

7.29-7.20(m

., 6.80-6.71(m 3H), 3.86(s, 6H), 3.51(s,

[ 2- (3, 4- di net hoxy- phenyl ) - {Eﬁ/l] nmet hyl -am ne. 1H NVR (400 MHz, CDCl 3):
8

2H), 2.78-2.75(m 2H)
1.63-1.59(m 4H), 1.
4-[3-(4-Piperidin-1

Prepared anal o

CDCl 3) :

7.34(s,

10

15

2.68-2\57(m 6H), 2.46(bs, 4H), 2.26(s, 3H),
1.44(mf 2H). 10 Exanple 48 ON S N

o Exanpl e 15 using thi onorpholine. 1H NVR (400

1-[4-(3-Thiazolidin-3-yimethyl-phenyl)-but-3-ynyl]-piperidine

Ki=1.0nM

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).

Example 52

[2-(1H-Indol-3-yl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine
Ki=2.0nM
Prepared analogously to Example 15 using [2-(1H-indol-3-yl)-ethyl]-methyl-

amine. 'H NMR (400 MHz, CDCl,): 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).

75

-but-1 -ynyl)-benzyl]-thionorpholine K;=1.0nM 15

VHz,

H, 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 WD 03/ 050099
PCT/ US02/ 38480 ORT- 1524 Exanple 49 ON N b

Al Iyl - cycovopeamnsophs [ 3- (4- pi peri di n-1-yl - but - 1-ynyl) - benzyl pcamnisne3g4$gq =2. OnM
5 Prepared anal ogously to Exanple 15 using allyl-cyclopentyl-amne. 'H NWR
(400 MHz, CDCI 6?;-7523‘7(5 1 H, 7.26-7.18(m 3H), 5.94-5.84(m 1 H), 5.16-
5.09(m 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 Exanple 50 ON ONN O0--\- ~ O

10-[ 3- (4- Piper dlnil?i%/ but-l

-ynyl)-benzyl ] - i oxa- 10- aza- cycl ododecane K, =2.0nM Prepared

anal ogously to Exanple 15 using 1/4\7-tnoxa-10-aza-cycl ododecane. 15 'H
NVR (400 MHz, CDClI3): 7. 38(5, 1H) Z 30-7.19(m 3H), 3.72-2.69(m 8H),

3.64-3.62(m 6H), 2.74(t, = 4.9Hz,\ 4H), 2.68-2.58(m 4H), 2.47(bs, 4H),
1.63- 1.57(m 4H),41.47-1. 2+ 74 WD 03/ 050099 PCT/ US02/ 38480 ORT-1
524 Exanple 51 O\I//< C

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

Q‘§>_/:

Phenyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine

15 K=110nM
Prepared analogously to Example 15 using aniline. 'H NMR (400 MHz,
CDCl3): 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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N 1-[[4-(3-Thi azolidi n-3-yl net hyl - phenyl ) - but-3-ynyl]-piperidine KI=1.OnM
5 Prepared anal ogously to Exanple 15 using thiazolidine. 1H NMR (400 MHz,
CDC13): AWODE®5009 H), 7.32-7.23(m 3H), 4.05(s, 2H), 3.51¢s1/uRbd/38480 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  AHr.15b447-1.43(m 2H). 10 Exanple 52 ON NN H [2-(1

H 1 ndol - 3-yl ) - et hy1 -nmet hyl -[3-(4-piperidin-1-yl-but-1 -ynyl)-benzyl]-am ne
K; =2. 0nM Prepared anal ogously to Exanple 15 using [2-(1

H i ndol -3-yl) - thrwl]e;?get hyl 15 amine. 1H NWR (400 MHz, CDCI 3): 8.11(s, 1
H), 7.55(d, 1%‘? P38 7.01(m 8H), 3.54(s, 2H), 3.00-2.96(m 2H),
2.75-2.58(m 6H), 2.48(bs, , 2.32(s, 3H), 1.63-1.59(m 4H)),
1.47-1.43(m 2H). 75 WO O Oﬁ 099 PCT/ US02/ 38480 ORT-1524 Exanple 53 ON

HN-- N N 1,

1-{1-[3-(4-Piperidi | =but~1-ynyl)-benzyl ] -piperidin-4-yl}-1,3-di hydro-
benzoi m dazol - 2- pne ; =1. OnM Pr epared anal ogously to Exanple 15 using 1

- pi peridin-4-y[- di hydro- benzoi m dazol -2-one. 1 H NMR (400 WMHz, CDCl 3):

7.35(s, 1 H), 7929-7.21(m
1-[4-(3-Pyrrolidin-1-ylmethyl-phenyl)-but-3-ynyl]-piperidine
Ki =1.0 nM

5 Prepared analogously to Example 15 using pyrrolidine. 'H NMR (400 MHz,
CDCls): 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

1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-azacyclotridecane

Ki=13nM

Prepared analogously to Example 15 using azacyclotridecane. 'H NMR (400

MHz, CDCl,): 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).

10

Example 57

Dimethyl-[4-(4-piperidin-1-ylmethyl-phenyi)-but-3-ynyl]-amine
20
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3H), 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),
2.02-1. 96§mo03A5H099 1. 88 10 1.63(m 4H), 1.62-1.57(m 4H), PCAS2/3Q8m 2H).
Exanpl e 54 ON HN Phenyl -[3-(4-piperidin-1 -yl-but-1 -ynyl)-benzyl]-am ne
15 Ki =110nM Prgﬁgf?gz“anal ogously to Exanple 15 using aniline. 1H NVR (400
MHz, CDCI 3) 41 7.40-7.24(m 3H) 719715(m 2H), 6.72(t, J =
7.3Hz, 1 H), 6.63-6.61(m 2H) 4.29(d, J 5.2Hz, 4.03(bs, 1 H),

f:i%:im > aybf&r?gé'ﬁ%a@%w&gﬂéékg%ﬁ%%@ﬁéﬁ %"‘9*%‘1“‘%24 Exanpl e 55

ON C'  1-[4-( yépchlotidedi n- 1- yl net hyl - phenyl ) - but - 3-ynyl ] - pi peri di ne ;
=1. OnM 5 Prepared anal ogously to Exanple 15 using pyrrolidine. 'H NVR (400
MHz, CDCI3): 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 &Bdampk 5®-1.76(m 4H), 1.70-1.57(m 4H), 1.47-1.43(m 2H).
Exanple 56 ON N 10 1-[3-(4-Riperidin-1 -yl-but-1

-ynyl)-benzyi]-azacycl otri@decane K;=13nM

O

5 \
Dimethyl-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-amine

May be prepared analogously to Example 23 using dimethylamine
hydrochioride.

10
Example 59

Phenyl-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-amine
15 May be prepared analogously to Example 23 using aniline.

Example 60

-
§ Q_):

1-{4-(3-Aziridin-1-yimethyl-phenyl)-but-3-ynyl]-piperidine
20

May be prepared analogously to Example 15 using aziridine hydrochloride.
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Prepared anal ogously to Exanple 15 using azacyclotridecane. 1H NVR (400
MHz, CDCI3): 7.37(s, 1 H, 7.28-7.19(m 3H), 3.43(s, 2H), 2.50(bs, 4H),
2.36- 15 wo330mo9BH), 1.65-1.38(m 26H). Exanple 57 -N PCT/US02/38480

D net hyl -[ 4- (4-pi peridin-1 -yl nethyl -phenyl)-but-3-ynyl]-amne 20 77 WD
03/ 050099 PCT/ UsRPA188480 ORT-1 524 May be prepared anal ogously to Exanple
19 using dinethylamne hydrochloride. Exanple 58 ON -N 5

D nethyl -[4-(4-piperidin-1 -yl-but-1 -ynyl)-benzyl]-am ne May be prepared
anal ogously to %:fé?w §4 23 using di methyl am ne hydrochloride. 10 Exanple 59
ON NH Phenyl -[4-(4-piperidin-1 -yl-but-1 -ynyl)-benzyl]-am ne 15 May be
prepared anal ogously to Exanpl e sing aniline. Exanple 60 ON CN
1-[4-(3-Aziridin-1-yl net hyl - phen Nbut-3-yny| ]-piperidine 20

A\ N =
O

26
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

. Q

10 {1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4-yl}-pyridin-2-yl-amine

May be prepared analogously to Example 15 using piperidin-4-yl-pyridin-2-yl-

amine.
15 Example 63
o)
-
/N ;
0] N
o/
4-[4-(3-Morpholin-4-ylmethyl-phenyl)-but-3-ynyl]-morpholine

May be prepared analogously to Example 15 using the product of Example 10
20  and morpholine.
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May be prepared anal ogously to Exanple 15 using aziridine hydrochl ori de.

78 WD 03/ 050099 PCT/US02/ 38480 ORT-1524 Exanple 61 ON N/ \ O( N

2-{1-[ 3- (WemBBpsesd di n- 1-yl - but - 1-ynyl ) - benzyl ] - pi peri di n- 2cylussy3s4goyri m di n
e 5 May be prepared anal ogously to Exanple 15 using 2-(piperidin-4-yloxy)-
pyrimdine. Exeyl 502 ON N 10
{1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4-yl}-pyridin-2-yl-
ine My be prepared anal ogously to Exanple 15 using

pi peri din-4-yl ; %&h@& 2-yl- amne. 15 Exanmple 63 ON ON

4-1 4- ( 3- Mor pho met hyl - phenyl ) - but - 3-ynyl ] - norphol i ne May be
prepared anal ogously to Exa e 15 using the product of Exanple 10 20 and
nmor phol i ne. 79 WD 03/ 05009 PN / US02/ 38480 ORT-1524 Exanple 64 N O N

/N ;
0] N

_/
4-[3-(4-Thiomorpholin-4-yi-but-1-ynyl)-benzyl]-morpholine

5 May be prepared analogously to Example 15 using the product of Example 11
and morpholine. '

Example 65

-
SQNﬁ )

10  4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-thiomorpholine
May be prepared analogously to Example 15 using thiomorpholine.

Example 66
0

N
/N ;
S N
—/

15
4-[4-(3-Thiomorpholin-4-ylmethyi-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-[3-(4-Thi onor pholin-4-yl -but-1 -ynyl)-benzyl]-norpholine 5 May be
prepared anal ogously to Exanple 15 using the product of Exanple 11 and
nor phol i r@o oBesmepd e 65 ON S \--/ N / 10 4-[3-(4-Pi peri e#cmABoz/3d48but - 1
-ynyl') -benzyl ] -t hi onor phol i ne May be prepared anal ogously to Exanple 15
using thi onor phgirijges Exanple 66 N S N 15

4-[4-(3-Thi om)rphol I n-4-yl met hyl - phenyl ) - but - 3-ynyl ] - nor phol i ne  May be
prepared anal ogously to Exanpl e 15 using the product of Exanple 10 and

t hi onor phol i n 20 8% 03/ 050099 PCT/ US02/ 38480 ORT-1 524 Exanple 67 N
SN\-J 4-[3- rpholln 4-yi-but-1-ynyl)-benzyl ] -thionorpholine 5

May be prepar ed anal ogousl yS Exarrpl e 15 using the product of Exanple 11
and t hi onor phol i ne. Exanpl

mp—f

4-[3-(4-Th|omorpholm-4-yl-but-1 -ynyl)-benzyl}-thiomorpholine

5  May be prepared analogously to Example 15 using the product of Example 11
and thiomorpholine.

Example 68
0

N
—N N-—j
—/

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—j
—/

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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-N N 10

4-{4-[ 3-(4- Met hyl - pi perazi n-1-yl net hyl ) - phenyl ] - but - 3-ynyl } - nor phol i ne May
be preparwd oansioggously to Exanple 15 using the product oPCENanpssasd0 and
1- net hyl pi perazi ne. 15 Exanple 69 ON -N N ~J

4-{4-[3- (4- Met T-_Rizger azin-1-yl met hyl ) - phenyl ] - but - 3-ynyl } - t hi onor phol i ne
May be prepared anal ogously to Exanple 15 using the product of Exanple 11
20 and 1-nethyl pi perazine. 81 WD 03/050099 PCT/ US02/ 38480 ORT-1 524
Exanple 70 ON E—N I\te§ - Met hyl -4-[3-(4-piperidin-1 -yl-but-1

-ynyl ) - benzyl ] ~B7BBPAZi ne 5 May be prepared anal ogously to Exanple 15 using
1 -net hyl pi perazine. Exanpl ON J3 HON 1-[3-(4-Piperidin-1 -yl-but-1
-ynyl)-benzyl]-piperidin-4-o0 0 May be prepared anal ogously to Exanple 15
using piperidin-4-ol. Exanple %2 N HON

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

&
@JC -

1-{3-(4-Piperidin-1-yl-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-yi-but-1-ynyl)-benzyl}-piperidin-4-ol

May be prepared analogously to Example 15 using the product of Example 10
and piperidin-4-ol.
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15 1-[3-(4-M/orpholin-4-yl-but-1-ynyl)-benzyl]-piperidin-4-ol My be
prepared anal ogously to Exanple 15 using the product of Exanple 10 and

pi peri di rwé-00l050082 WO 03/ 050099 PCT/ US02/ 38480 ORT-1 524 PExarspt/as4§8 N

HO CN 1-[ 3-(4-Thi onor phol i n-4-yl -but-1-ynyl)-benzyl]-piperidin-4-ol 5 My
be prepared angRqompgl y to Exanple 15 using the product of Exanple 11 and
pi peridin-4-ol. Exanple 74 ON MO ( N 10

1-{4-[3--(4- Met hoxy-pi peridin-1-yl methyl )-phenyl]-but-3-ynyl}-piperidine
May be prepar e%ﬁ%;&%o%ousl y to Exanpl e 15 using 4-net hoxypi peridi ne.
Exanple 75 N -( 'N 15 ~J 4-{4-[3-(4-Met hoxy- pi pe

ridin-1-yl met hyl)-phenyl]-but-3=ynyl }-norpholine May be prepared

anal ogously to Exanpl e 15 usiRg t’he product of Exanple 10 and

4- met hoxypi peri dine. 20 83 WO 050099 PCT/ US02/ 38480 ORT- 1524 Exanple 76
N —
Wos

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

-

@j: )

10  1-{4-[3-(4-Methoxy-piperidin-1-ylmethyi)-phenyl]-but-3-ynyl}-piperidine
May be prepared analogously to Example 15 using 4-methoxypiperidine.

Example 75
0
-

@ﬁ )

15
4-{4-[3-(4-Methoxy-piperidin-1-yimethyl)-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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MeO-{ , N
4-{4-[ 3- (4- Met hoxy- pi peri di n-1-yl net hyl ) - phenyl ] - but - 3-ynyl } -t hi onor phol i ne
5 May be woepasmwe anal ogously to Exanple 15 using the pro#attused/sEsanpl e 11
and 4- et hoxypi peridine. 10 84 WD 03/050099 PCT/ US02/ 38480 ORT-1524
Exanpl e 77 Bl @RGE1624 METHODS 5 In Vitro Transfection of cells with human
hi stam ne receptor A 10 cmtissue culture dish with a confluent nonol ayer
of SK-N-MC cells was split two days prior to transfection. Using sterile
techni que the peghsewgs renoved and the cells were detached fromthe dish
by the addition of trypsin. 10 One fifth of the cells were then placed onto
a new 10 cmdish. Cells were in a 37 Cincubator with 5% CO2 in
M ni mal Essential Media Eagle Wt 10% Fet al Bovine Serum After two days
cells were approximately 80% conkluent. These were renoved fromthe dish
with trypsin and pellete inical centrifuge. The pellet was then
re-suspended in 43§;5;conn ete 15 nedia and transferred to an

t

el ectropor ati ome®@ with a 0.4 cmgap between the el ectrodes. One

m crogram of super ed H3 receptor cDNA was added to the cells and

m xed. The vol4-pgB-{@4anethdgy- Eipeﬁamthaﬁwmphwﬂ] -B@tt 3-ghylPthmdedholinb e

capaci tance was set at 960 After electroporation the cells were diluted
into 10 nL conplete nedia and plated onto four 10 cm di shes. Because of
the 20 varisbiyhy Ye phepgdisd ﬁlfiélbgdL@@QU ERbmBlecB 1 R@ trdt productiopBxardpiefar ent
concentrations o cells were plated. The ratios used were; 1:20, 1:10,
1:5, with the 3E-Amedaexypireriding cel | s being added to the fourth dish. The
cells were allowed to recover for 24 hours before adding the selection
media (conplete nmedia with 600 g/nL (418). After 10 days dishes were
anal yzed for surviving colonies of cells.

10
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25 Dishes with well isolated colonies were used. Cells fromindividual
colonies were isolated and tested. SK-N-MC cells were used because they

gi ve ef fwoioensoogoupl i ng for inhibition of adenyl ate cyc! #6®/USi1ig8481 ones
that gave the nost robust inhibition of adenylate cyclase in response to
hi st am ne wer eQr$ad24for further study. 30 [3 H - N nethyl hi stam ne bi ndi ng
85 WO 03/ 050099 PCT/ US02/ 38480 ORT-1524 Cell pellets from histam ne H3
receptor-expressing SK-N-MC cells were honogenized in 20 MM TrisHC /0.5 niM
EDTA. _Supernatants from a 800 g spin were collected, recentrifuged at
30,000 g for 3B%amRle 7Pel | 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 G-/ C glass fiber HOLOSIGAL MeETRioBsted with 0.3 %

pol yet hyl eni m ne) followed by four washes with ice cold buffer. Filters
were dried, added to 4 nL scintillation cocktail and then counted on a
liquid scingillation counter. Non-specilhMardi ndi ng was defined with 10 M 10
hi st am ne. The_pK; val ues were cal cul ated based on a Kd of 800 pM and a

| i gand concentF@Pﬁféﬁ“‘('[Qf]()e"ﬁf’v'tbdiﬁ'”m%%’ﬁ'lnﬂlrﬁﬁeqt?f the formula: K; =(1C50)/(1

+ ([LI/(Kd)) 15 Im ¥ ¥m tlé%uebdmiré@rshcw.thcy@dnfl@bﬁmaﬁmey\em@mmcaml n
barrier penetration profiles of H3 receptor antagonl sts the rat 20 A

rat in vivo syWeesRihiwo dawsgrras teaesiastioa: H‘f@gb?t%rd t?ﬁ“@fqﬁ‘eﬂﬁ? megia was

penetration prgiidved aARdh&tERIVEre datackad fr&%&hé’@rsh%@ﬁé QUdAbh a0@yPsH. s af ter
single bolus oral adm nistration. Fenal e Sprague Rats (-300 gram

body wei ght wepefiilaaEte gelfs were then placed onto a new 10 cm d| . 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 centrifuge. 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 Hj; 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 pF. 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 celis were allowed to recover for
24 hours before adding the selection media (complete media with 600 ug/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 cells 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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25 accordance with institutional standards and allowed to acclimte for at

| east 7 days prior to the study. Each H3 antagonist was fornulated in 0.5%
hydr oxyprwoyBnswody| cel | ul ose at a concentration of 1 ng/ rCTAUGN2/ 388

dosing. The test compound was admi nistered to each of eight aninmals as a

si ngl e oral dgﬁqe_@, 410 mL/ kg (10 ng/ kg). Renmining dosing solution was
retained for 30 analysis. Two aninmals from each original group of eight
were eut hani zed via CO2 asphyxiation at t =1, 6, 24, and 48 h. After each

puncture. and 11o Gemie oSty e 88 bRRETn Sl A RIE Y5,

renmoved vi a di seeaddnizedaf 20 inev diriaHICHD . SbroMED B dSpperoatantanfrem @r&00@i ghed 50

mL conical tube on dry ice. The .bloqd d . 0. 6%

trichl oroacet i P'AYEFE C%ﬁﬁeﬁh@cgntggqgaﬁﬁt %’68§93$€3QA§'§”QV%‘?' e§<g’ rearr% t hen
centrifuged (5homeogemizetidn 60OnM TinisiS i EDTA (it 21d).r Menteranesiwerec| ear

super nat ant _was r.etai ned_f.or lysis. .The frozen .Dbraj | d,
homogeni zed i n'nﬁ%a{‘?‘% ‘é’ﬁrl' BPMi{]Fﬁ@Y%ﬁH'TQaW{U& Riﬁ?m\'ﬂeqsgﬁl é’ngfpoplﬁggtbg) , and
then centri f ugssiminfae25iCavd AamestBabyrapidatratie everaF/Caylasefidey Silters The
supernatants fromthe bl ood and brain

K _s,arrgl es were analyzed .10 b éJai qui d
chr omat ogr aphy (PRetiaatefwith 8 3-% Polyethylanipineigliowed by foug W éﬁgimtl@ge (1)‘/) ction
noni tori ng ( LGylffar MPitersWéreldrcdBadid toaaflL scifliriienesertaiPandthenduatedum (2
x 50 nm) and a linear solvent gradient of water and acetonitrile (both 1 %
in acetic aci dpnailiguidsaiphitation crentee cipr-specfin Riading wasdsfieehiadPeM ver sus
tim for bH@Odhist%HﬁnJ?r%W Rued o 2hiRthaletWBsbl 8n s MY 96D pitabites. The
mean residency tinme ( ofa the H3 receptor antagonist, in blood or in
the brain, wasligaadeehegrdw@tion did)af 800 aM accerdintie the &MWaler the first nonent
curve (AUMC) to the area under the concentration tinme curve (AUC):

AUMC/ AUC. The Blood 20 Brain Barrier index was calculated fromthe | og of
AUCbr ai n/ AUCbl . F. Other Enbodi ndfitdCso)/(1 + ([LV(Kd))

15
In Vivo
Elucidation of oral absorption and blood-brain barrier penetration profiles of Hj
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 Hj; 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 mL/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
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The features and advantages of the invention will be apparent to one of 25
ordinary skill in view of the discussion, exanples, enbodinents, and cl ai ns
rel ati ng wo oshsopnventi on. The invention al so cont enpl at epcrarsnzsdssns and
adapt ati ons, based on the disclosure herein concerning the key features and
advant ages of éﬁgﬁ?yention, and within the abilities of one of ordinary
skill. 30 What is clainmed is: 87 WO 03/050099 PCT/ US02/ 38480 ORT-1524
CLAIM5 5 1. A conmpound of formula (1) R R2ZNRS5) n R4 R3 (I) wherein

nis an integeg o(/gmgeﬁs% éﬂonlcg‘} the F%ﬂ%l Bgn@sr HQEé@lﬂdfﬁ’el\Ne@ﬁécﬁ% gl fromC

1-3 al kyl, aIIy and cloal'k entoget er wth

nitrogen to Wmo:nicatlmbyoardeym:&t ached, they forma non- aromatic 4-7 nenbered
het erocyclyl optionally including up to two additional heteroatons

i ndependently selected fromO, S, and N, 15 one of R3, R4, and RS is G one
of the remaining t\ﬁheltmoldynhscn;med taldcB inheof 6fhtrichloraacetic agideand them hydr ogen,

| ndependent] y A ST SR PsgEH S aSE caMfiiEp Gl sLERDH BFiFag &° 1S
menber ed car bouy:cdo,ehtrlf@eJ.ZTh@ oleer supenedtentoacietdinedfoe ayalySl§5Th69f_f¢mmber ed
ool ) Wb BIskARELH an Sl Bt B TG0 TR

of tissue), and then centrifuged. The clear supernatant 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 blood
and brain were generated from the LC-MS/MS results. The mean residency
time (MRT) of the Hj 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 iog of AUCyrain/AUCpiocd-

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 concerning the key features and

advantages of the invention, and within the abilities of one of ordinary skill.

30 What is claimed is:
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carbocyclyl, 3-12 menbered heterocyclyl, phenyl, (5-9-nenbered

het erocycl yl ) Cl. 6 al kyl ene, and (phenyl) Cl.8 al kyl ene; 88 WO 03/ 050099
PCT/ US02/\864805008RT- 1524 or Q is a saturated 3-13 nenber @edTNSh1/s8480

het erocyclyl, wherein, in addition to 5 the N-linking nitrogen, the 3-13
menber ed hetergg*g%gh may optionally contain between 1 and 3 additiona

het eroat ons i ndependently selected fromO, S, and N, wherein each of the
above al kyl, al kyl ene, al kenyl, heterocyclyl, cycloal kyl,, 10 carbocyclyl,
and aryl groups of Formula (1) may each be independently and optionally
substituted wth between 1 and 3 substituents independently selected from
met hoxy, hal o, am no, nitro, hydroxyl, ChwmME 1.3 al kyl; and wherein 1-3
substituents of Q can be further independently selected (in 15 addition to
t he precedi ng paragraph) fromtert-butyl oxycarbonyl, carboxam de, Cl1.6

al kyl, 5-9-nmenbered heterocyclyl, N(Cl-6 al kyl)(5-9 nenbered

het erocyclyl ), NH(5-9 nenbeyred heterocyclyl), 0(5-9 nenbered heterocyclyl),
(5-9 menber®d het er bEEPINN {aynﬁﬂﬁyfene, phenyl, C, .2-hydroxyal kyl ene,
C2-6 al koxy, (C3.6 cycloal kyl)-0-, phengh, (phenyl)Cl.3 alkylene, and
(phenyl )C,.3 20 al kyl ene-0- and where s@ d substituent groups of Q may
optionally have between 1 and 3 ffbstihfuents independently selected from
trifluoronmethyl, halo, nitro, cyano, aRd hydroxy; or a pharmaceutically
acceptable salt, este am de ther eof 25 2. A compound of claim 1,
wherein NRLR2 taken riydi nyl, methyl pi peridinyl,

di met hyl am no, Rpy++& i di eEayar/nb, net hyl et hyl am no,

et hyl propyl am no, or 3.1 A conmpound of claim2, wherein
NRLIR 2 taken together pyrrolidinyl, or diethylam no.

(N

wherein n is an integer from 0 to 1,

10 R'and R?are independently selected from C 4.3 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;

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;

Q is NR®R® wherein R® is independently selected from hydrogen, C 1 alkyl, C
a6 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-
9-membered heterocyclyl)Cy alkylene, and (phenyl) C1 alkylene; and Ris

25 independently selected from C 1. alkyl, C 3.5 alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-9-membered
heterocyclyl)C4¢ alkylene, and (phenyl) C15 alkylene;
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89 WD 03/ 050099 PCT/ US02/38480 ORT-1524 4. A conpound of claim 3, wherein
NR1IR 2 taken together formpiperidinyl or pyrrolidinyl. 5. A conpound of
claiml, wbaesesoyone of R4 and R5 is G 5 6. A conpound @CTalsaz/se48)
wherein R4 is G 7. A conpound of claimb5, wherein RS is G 10 8. A
conmpound of clﬁkm&) gWherein nis 1. 9. A conpound of claim1, wherein Qis
a saturated N mkeg nitrogen- containing heterocyclyl. 15 10. A conpound
of claim9, wherein Qis selected fromsubstituted or unsubstituted

pi peridinyl, substituted or unsubstituted piperazinyl, pyrrolinyl,
pyrrolidinyl, thionorpholinyl, and norpholinyl. 11. A conpound of claim 10,
wherein substigruted Qis selected fromN(C 1-6 20 al kyl) piperazinyl,

N- phenyl - pi perazinyl, 1,3,8-tnaza-spiro[4.5]decyl, and 1 , 4-d i
oxa-8-aza-s p i ro [4.5] d ecy 1. 12. A compound of claim9, wherein Qis a
monoval ent radQesb safursted 3m3Ivaembeleddt-tukeldrh@terazyalyl dvimerein, in addition to

1,4,7-trioxa- 10- - cycl ododecang, .t hi azol i di ne 1 . ,
Cohenyl - 1,3 5. N TRYS e 2merasted PR ET Ay P EHTER aci o
di et hyl am de, Hetweén 4.ahd® duditnutiiatefodtodd inteperiddntny selected from O, S,
4-(3-trifluoronet gyl - phenyl) - pi perazi ne, 2-piperazin-1-yi-pyrimdine,
pi peri di ne-4-c¢ xylic acid am de, nethyl-(2-pyridin-2-yl-ethyl)-am ne,
[ 2- (3, 4-di met hoxy- phenyl)-ethyl]-nethyl-am ne, thionorpholinyl,
allyl-cyclopentyl-amne, [2 30 (1 Hindol-3-yl)-ethyl]-nethy|-amne,
1- pi peri di n- 4-Yyhergineaghipf te,abqy; r?i@i"r#]ﬂ%?ﬁl gl%g%yﬁ&eté/roLycrlTﬁ cy%,oaﬁ(w,
2- (pi peri dig- 4carb&byriyt, BYE lafjl @rdis of FEMKIE (N mby\Wach pelinddpendently & ne,
phenyl anm ne, pyridi n?’IZ-yI_ag ge@% WO 03/ 050099 ,PCT( USQ2/ 3848

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)C.; alkylene, phenyl, C4.,-hydroxyalkylene, Cz.6
alkoxy, (Cs. cycloalkyl)-O-, phenyl, (phenyl)C,.; alkylene, and (phenyl)C1.3

20 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.

25
2. A compound of claim 1, wherein NR'R? taken together form piperidinyl,
methylpiperidinyl, dimethylamino, pyrrolidinyl, diethylamino,
methylethylamino, ethylpropylamino, or dipropylamino.
30 3. A compound of claim 2, wherein NR'R? taken together form piperidinyl,

pyrrolidinyi, or diethylamino.
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ORT-1 524 13. A conpound of claim1l, wherein Qis selected from

N-nmor phol i nyl and N-piperidinyl, optionally substituted with between 1 and
3 subst i twensssoosel ect ed from hydroxyl, carboxam de, Cl-6Ppairigh2/38480
menbered heterocyclyl, N(CL.6 al kyl)(5-9 nmenbered heterocyclyl), NH(5-9 5
nmenber ed het er ggycy , (5-9 nenbered heterocyclyl)Cl-3 al kyl ene, C 1-

2- hydr oxyal kyl ene, -9 rrenbered het erocyclyl), Cl.6 al koxy, (C3-6

cycl oal kyl)-0O, phenyl, (phenyl )Cl 3 al kyl ene, and (phenyl)Cl-3 al kyl ene-

0- where each gf abpve heterac hen a I I e
optionally substi ttﬁga WT#&%% X{%ﬂ p"%ﬁ‘ éltrll’l eg@ﬁggwmpl

sel ected from hal o, orpytmidingtyano, and C1_3 al kyl . 14. A conpound of claim
11, wherein Qis substituted with a substituent conprising a ClL.6

het erocycl yl group selected from pyridyl, pyri m dyl, furyl, thiofuryl,

i mi dazoiyl, (i6i daz@leynln)aﬁilncﬁofaild«mlEMer@uaneloflR anthézs)Gyl 15

2, 3-di hydro i ndol yl', benzi m dazol yl, 2-oxobenzi m dazolyl, (tet razol yl ) C1- 6
al kyl ene, t 2t razol yI (triazolyl )Cl. 6 al kyl ene, triazol yI , (pyrrolyl)Cl.6
al kyl ene, and ByrroAycbmpa&:dd\fcnmmmwmérélﬁ RéliGm 14, wherein Qis a
substituted or unsubstituted N- 20 norpholinyl. 16. A compound of claim 1,
wherein R8 is hydrogen. 17. A conmpound of claim 16, wherein RO is selected
from phenyl or 75-9 AZ2bmpeiFEsfatain R wHaréin RétieGocycl yl, wherein said phenyl
or aromatic heterocyclyl is optionally substituted with 1-3 substituents
selected from halo, nitro, cyano, and Cl1_3 alkyl. 18. A conpound of claim

17, wherei r]oR98| s skRlcembednd 6deI@|ﬁ1ub$¢HeTrelh¢ndsor 30 unsubstituted phenyl,
pyridyl, pyrimdyl, furyl, thiof uryI i mdazolyl, (imdazolyl)Cl-6
al kyl ene, oxazolyl, thi azol yl, 2,3- d| hydr o- i ndol yI benzi m dazol yl ,

2- oxobenzi m dagol y| A cﬁﬁ@bﬁﬁi@ﬂ d(él}rpﬂ-'\%eﬁ\élkﬂ %@satﬂr@tédaﬂiﬂhk(éd nitrogen-

triazolyl)Cl-6 al kyl ene, triazol rrolyl)Cl-6 al kyl ene, and rrol yl.
5(91 yh) gontammg heterocch/I (py yh) y Py y

15 10. A compound of claim 9, wherein Q is selected from substituted or
unsubstituted piperidinyl, substituted or unsubstituted piperazinyl,
pyrrolinyl, pyrrolidinyl, thiomorpholinyi, and morpholinyl.

11. A compound of claim 10, wherein substituted Q is selected from N-(C 1.6
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-trioxa-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, methyl-(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-yi-1,3-dihydro-
benzoimidazol-2-one, 2-(piperidin-4-yloxy)-pyrimidine, piperidin-4-yl-
pyridin-2-yl-amine, phenylamine, pyridin-2-ylamine.
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WO 03/ 050099 PCT/ US02/38480 ORT-1524 19. A conmpound of claim 18, wherein
RO is substituted or unsubstituted phenyl. 5 20. A conpound of claim 18,
wher ei n R90i03/0s00ist i t ut ed or unsubstituted pyridyl. 21. Actaspossish of
claiml1l, wherein nis 1; 10 Rl and R2 are independently selected from C2

al kyl, or takepgrirogpisher with the nitrogen to which they are attached,
they forma non-aromatic 5-6 nenbered heterocyclyl optionally including an
addi ti onal heteroatom independently selected fromO, S, and N, 15 one of

R3, R4, and R5,is an h renai nin . : ' MQ A
met hyl ene; 201%} [ ?ﬁﬂg‘ﬂéuﬁ%g@?'w ﬁgwhgr%%gégﬁtﬁgf@gefecrtpbéhr*yfg?r?
Eydr ogen, I C: .2 al kylpipetdirgl, loptigrially SutSstitaed eitke tetweenocgmd § subsSituentsrenber ed
eterocyclyl, phenyl, (5-9- ered heterocyclyl and (phenyl)
&' ol Ryl ens: ' aha” rePdece Rl YERRIB RS Lo SRS o REPI 08 o
?ISkSnyI ,nb6- 9drrﬁnberlﬁﬂemydmpucﬂgglajkysesmmmnﬁme@deﬂaaiogclgk),wﬂ@le phenyl ,
- 9- nenber eterocycl yl al kyl e an henyl al kyl ~0r 30 Q
is a saturated 3- 1§“ﬁ%’§ﬁé‘éﬁ%ﬁoﬂ%ﬁ)e@%%gfeé?d%e&§%F'??éf‘;%qug?'hg%{lﬁpe%a%ai tion
B g/ B ggoglbl | ?:‘kr} ngogjztémm@;walkwme;ﬁ}(w membereddthelerbeyadtly Chy blkomy (C92 WO
PCT/ U 848 -1524 qpt i | 1 tai
addi tional heter oat‘iyﬁLoaBQ(p' t BREY (FHeyETs aky SR8, " PREhYTES ahofie-
O- where each of above heterocyclyl, phenyl, and alkyl groups may be
optionally substituted with from 1 to 3 substituents independently
10 selected from halo, nitro, cyano, and C1.3 alkyl.

14. A compound of claim 11, wherein Q is substituted with a substituent
comprising a C1.5 heterocyclyl group selected from: pyridyl, pyrimidyl,
furyl, thiofuryl, imidazolyl, (imidazolyl)C4 alkylene, oxazolyl, thiazolyl,

15 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C1.¢
alkylene, tetrazolyl, (triazolyl)C,.¢ alkylene, triazolyi, (pyrrolyl)Ci.6
alkylene, and pyrrolyl.

15. 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 C4_; alkyl.

18. A compound of claim 17, wherein R® is selected from substituted or
30 unsubstituted phenyl, pyridyl, pyrimidyl, furyl, thiofuryl, imidazolyl,
(imidazolyl)C¢ alkylene, oxazolyl, thiazolyl, 2,3-dihydro-indolyl,
benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C¢ alkylene, tetrazolyl,
(triazolyl)C4.¢ alkylene, triazolyl, (pyrrolyl)Ci.¢ alkylene, and pyrrolyl.
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fromO, S, and N, wherein each of the above al kyl, al kyl ene, al kenyl,

al kenyl ene, 5 heterocyclyl, and carbocyclyl groups may each be

i ndependewolog/osmogb optionally substituted with between 1 aou/uBossdastituents
selected from nethoxy, halo, amno, nitro, hydroxyl, and C 1-3 al kyl; and
wher ei n substi pggispqof Q can be further selected fromtert 10

but yl oxycar bonyl, carboxam de, 5-9-nenbered heterocyclyl, NH(6- nenbered
het erocycl yl ), 0(6-nmenbered heterocyclyl), phenyl, C 2- hydroxyal kyl ene,
hydr oxy, benzyl and, where each of above heterocyclyl, phenyl, and al kyl
substituent groups of Q may be optionally gubstltuted W th
trifluoronethyl9. 15A comaophdofeiaisutd, ehetein RC iscgubstilutedser unsubsiiteted or ani de
thereof. 22. A coqﬂgaﬁ of claim1, wherein (a) NRLR2 taken together form
pi peridinyl, pyrroli yl, or 20 diethylamno, and (b) Qis selected from
substituted or unsubstituted piperidinyl, pi perazinyl, pyrrolinyl,

pyrrolidi ny%a) Eﬂ QRQBP’EE%@/%" clﬁﬁ] epet?r?hb fyéubsﬁélt&for tﬁ\sﬁ%m& @d of claim

1, wherein oge orm piperrdin or pyrro |d| nyl, (b)
nis 1, and (c) Q ipyregl. ected from norpholinyl and piperidinyl. 24. A
conpound of claim 23, wherein Qis norpholinyl or substituted 30
nor phol i nyl . 25. A conpound of claim1, wherein 93 WO 03/050099
PCT/ US02/ 3848021.0ORTA tompdundef adaim NRHerddn hakén t oget her form pi peri di nyl,
pyrrolidinyl, or diethylamno,
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;

L2is methylene;
20
Q is NR®R® wherein R® is independently selected from hydrogen, C1.
alkyl, C5 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 Cy.; 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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nis 1, and wherein Qis NR8RO and R8 is Hand R9 is selected from phenyl
or 5 aromatic 5-9 nenbered heterocyclyl, wherein said phenyl or

het er ocycwelosiosooapt i onal |y substituted with 1-3 substituerCs/uset/ssaged from
halo, nitro, cyano, and C1_3 alkyl. 26. A conpound of claim1, selected
from 1-[4-(4- gj REefd4di n- 1- yl nethyl 10 phenyl)-but-3-ynyl]-pi peri di ne;
1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]- piperidine; 4-[3-(4-piperidin-1
-yl-but-1 -ynyl)- benzyl ]-morpholine; 4-[3-(4- piperidin-1 -yl-but-1
-ynyl)-benzyl ]-norp i hvedr | ord de:» 1-[.4- (4
pyrrolidin-21-yl- but U'\Q@l %”E%ﬁé’%%ﬁi 1lp%rfai %%%%€°’f?ﬁ12?ﬁ?§??tfﬁ??(SE'“}%’er. di n- 1-
yl met hyl - phenyl ) - bute8Oy®ylahd Nri ne; 4-[ 4- (4- pi peridi n-1-yl met hyl - phenyl ) 15
but - 3-ynyl ] -t hi onor phol i ne; 4-[4-(4-piperidin-1 -yl nethyl-phenyl)-but-3-
ynyl ] -or phol i ne; 1-nmethyl -4-[4-(4-piperidin-I-ylnethyl-phenyl)-but- 3-

ynyl ] - pi per azi ne; Iwheteifdaohiraf tha abavelaiyl, mikylenk - gkemy, dlkenytend; ynyl | -

i peridine; 4- benzyl ] - nor di et hyl -
F4p(4 pi per l5d| L 1(3169%@%‘11)9,3/%%1?%%8 Eyf ?méﬁlﬁ)@y efc? ée]qéé%gﬂgé“d rH(?‘ﬂdpl peri él n
20 1-yl methyl)- phemdtubnhilyts@s;ﬂm&dc}wnm petween m@nd 3 substituents selected from
1-[4-(4- eridin n ben di 4 ol ;

2- El E4 E)Iélppl Ipelrl dlrﬁghOXX/l a[lﬂna%, X?/rﬂ}r‘} hﬁ'ﬁ%‘f} "Pde{ﬁl‘ﬁé ybl n- 2 yl } - et hanol ;
1-[4- (4-piperidin-1-yi-but-1-ynyl)-benzyl]- decahydro-quinoline;

1-[4-(4- eridin-| but - 1- di ne car.hb lic acid
ant de; BUL 4 (4 pi peiEresHER ke B Rea e eciedom ey | © 2

gi oxaI 8- azagspi rO[‘btﬁ)}Id)F,@ﬁbenyﬂfcﬁibbha{Mdé S-erﬁé}nberlélﬂm;tbrbcﬂclwmbb@ﬂié 1- ylnyl)
i ne: |1 bdan- - yi - (epeeTRpapHEnl SO BRSeG Gp o) R e 1
phenyl - 4-[ 4- (4- pi perwdebxyamyuehebwmdxyyayrhz)erz\mle}e@advﬁdsfaavuone, 1- benzyl 4-
[4-(4-piperidin-1-y tL-tht-%igl %&qr{y benz {)era2| ne; ‘{)L'E’Bé}fgﬁpo eridin-1-yl
30 but-1-ynyl) - benzYA'¥OpY bap @ﬁﬁ’/Lﬁﬁ‘? iugntgroups of onayy
1-[4-(4- piperidi n-gubglitubdet with WRabloremg yl] pi perazi ne;

1-isopropyl-4-[4-(4- piperidin-I-yi- but 1-ynyl ) -benzyl ] - pi per azi ne;
1- phenyl - 8- F3 (4- pi peridin-1-

yl - but - 1- ynyl) - benzyl d pHarmhaBelitiday acseptdbid Sal© bSRE 3 athi@d Bierdof] 3- (4

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 morpholinyl.

25. A compound of claim 1, wherein
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94 WD 03/ 050099 PCT/ US02/ 38480 ORT-1524 piperidin-1 -yl-but-1
-ynyl)-benzyl ] - pi peri di ne-3-carboxylic acid diethylam de;

1-[ 3- (4- pvpesioshosy 1-yl - but - 1-ynyl ) -benzyl]-1, 2,3,4,5,6- PCT/US02/38480
hexahydro-[2,3" ] bi pyridinyl; 1-[3-(4-piperidin-1

-yl -but-1- ynyIéRJp_glgéxl ]-4-(3- trifluoronethyl-phenyl)-pi perazi ne;
2-{4-[3-(4-piperidin-1-yl-but-1-ynyl) 5 benzyl]-piperazin-1-yl}-pyrimdine;
1-[3-(4-piperidin-1-yl-but-1-ynyl)- benzyl]-piperidine-4-carboxylic acid
am de; nethyl -[3-(4-pi ALp: 1- vl - Lo -

but -1 -ynyl ) - benzyl ]W'Y%é&'&&ﬁd R }é‘(gi‘ﬁ@l_%ﬁﬁ@ BiReTIO YOS P et hoxy -

phenyl ) - et hyl ] - et lydthylamnind; pi peri di n-1-yl - but-1-ynyl)-benzyl]-am ne; 4-[3-
(4- pi peridin-1-yl-but - 1-A/Jl1yl ) -benzyl ] -thionorpholine; allyl-cyclopentyl-[3
10 (4-pi peridin-1-Y'$8u®9- ynyl ) - benzyl ] - ani ne;

10- [ 3- (4- pi peri di n-wheyéin kLis NR®R® and R®is H and R® is selected from phenyl or
ynyl)-benzyl]-1,4,7-trioxa-l0-aza-cyc| ododecane: .1-[.4-(3-thi azolidin-3-

yl met hyl - pienyl ) - b&{‘-"@?%\é}ﬁf’-‘?ﬂ‘aﬁ%ff%ﬁ é?"yf'Z-E(”T'%ﬁ"i‘ ﬁ%@pﬁ‘gf‘\}'w et hyl | - met hy! -
[ 3- (4-pi peridin-1 tgkerbeyiciyl is-optighallylsabatitlted avithrie3 sdbstitlents selected from

-[ 3- (4- pi peridi n-lwlﬂ- . |

but -1 -ynyl ) - benzyl @ B0 QYaNC420¢ £1-98%Ylyi hydr o- benzoi mi dazol - 2- one; 15
phenyl -[3-(4-pi pe ridi n- 1 -yl-but- 1 -ynyl)-benzyl]-ami ne;
1-[4-(3-pyrroljdin-1- ylmethyl -phenyl)-but-3-ynyl]-piperidine.

1- [ 3- (4- pi peri %ﬁ-_n- ﬁ&?’ﬁ%‘?}tﬂﬂ -fﬂ‘?@?)h Xﬁéﬂ?%"f’%zﬁt@%ﬁﬁ?&'({ﬂ%’géyrlurﬁ?thyl

g! me% Ey: - % 30 E j— pi pevhpgymb%wgmtmwélnaWe' lf‘lg/[B)(4-phiﬁr| idid 1l dt-1aynytienenzyl]-

i met hyl -[4-(4-piperidn-1-y|-but-1-ynyl)-benz - amne; . .
ohenyl - [ 4- ( 4- pi per iRpEIdNE, 33; 'PTﬁg)ﬁiféﬂ)'Y'ﬁ’éﬂﬁ'?' "?')'bﬁ{‘?ﬂ:m%’r"&'-"(% 443-(4-
aziridin-1-yl met hylpi;sénawi-);r-mn-fnyy)fbén]zylrinl@qmoﬂh@ethyarobhloride; 1-[4-(4-
-[3-(4-piperidin-1- yl-hut-l-yn ?1 Penzgl ] - pi peri gj 9\44% 0X é-.doxri m di ne;
{1-[ 3- (4- pi peri di n-Ryrrolidin-1-yl-but-1-ynyl)-ben yl]-puPendme; iethyl-[4- 4-p|¥ ridin-1-
yl -but -1 -ynyl) - benzymbthpigRinkliblt-3-ymi}-aminel Jilp(Lpiperigint P@methyll-phédi)-
mor phol i n- 4-yl net hf/%r- phgnﬂﬁ_ygjut - SYyir/\{/I[]ﬁ;‘rmFéh_é! Phr‘l)g; 4':3& 3- g4-

t hi orror pholl§ n- 4- y| “BB-ynyiL#yemormaRing: P-Ifdfpirerdinet-yimetayphepysBitr 3y n- 1 y|
25 but -1 - ynyl ) - benzygyfiridrpyTRE ﬁ{ét@ﬁu‘ [4-(4-Higeddinti - mytr%hu@hb Ipbuttaret hyl -
phenyl ) - but - 3- ynyl ]ZMryrill)r ph%l I ne)?h4- - ( ‘{? '}hiﬁgﬁr ho?'i n- 4- mjgyut -1-ynyl)-
benzyl | - t hi omor phol ¥n8-pinerazineg; 3-[¢A3-pytraldin-piyaetayrrheny)osBAPYY-- phenyl | -
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-ylmethyl)-phenyi]-but-3-ynyi}-piperidine; 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-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)-benzyl]-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-phenyl-8-[3-(4-piperidin-1-
yi-but-1-ynyl)-benzyl]-1,3,8-triaza-spiro[4.5]decan-4-one; 1-{3-(4-
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but - 3-ynyl } - nor phol i ne; 4-{4-[3-(4-nethyl -pi perazin-I|-ylnethyl)-phenyl]-
but - 3-ynyl }-t hi onor phol i ne; 1-nmethyl-4-[3-(4-piperidin-1-yl-but-1 -ynyl) 30
benzyl | - pvpesaziope; 1-[ 3-(4-piperidin-1-yl-but-1-ynyl)-bemreylgsepssasri di n-4-
ol ; 1-[3-(4-norpholin-4-yl-but-1-ynyl)-benzyl]-piperidin-4-ol; 1-[3-(4-
thlonDrpholln-é Y 744t - 1-ynyl) - benzyl ] - pi peridin-4-ol; 1-{4-[3-(4-methoxy-
pi peridi n-1-yl et hyl) - phenyl ] - but - 3- ynyl} pi peridi ne; 4-{4-[3-(4-nmethoxy 95
WD 03/ 050099 PCT/ US02/ 38480 ORT-1524

di n- 1-yl et hyl. I 4-[ 3-(4-

et hoxy- pi peri di - YTV Bend I PRI Bipeflf b 16 (27, A
Cﬁrrpor;]dbo: gl ai mI ]1d|et§§|b&¢degd [Br(clbmp;hd[n4‘r-§/l4bum1gmyi)elbamz§ﬂ]31121&41536 5 N

en u n i peri o 1-T eridin enz
D pori dine: a1 (AsbeBEpderTaeyidni R AR Ryb RGeS
pi per: d:j n-1 -yl- I butmﬂuommﬂrl)yl bleéwy)Ld.pmupé:cﬂ -{4AB- (dl-mgefrdm:hwbbu@l‘eyn)g)-- [111 (4-

rrolidin-l - . i di n-
Wrret hyl - phény%/) btheng:y ny ngﬂgé(ﬁ }'WEM) 16@?“ plgrel{xdinf éf! B@y{&“?n) 1-yl -but-1
io[ Zn)(/|4) benzylj] anbé?ﬂyl plperldlne-4 carll))oxyllc azd amide; rréethélim (;plpendm 1-yl-

pi peri di n- t?i}/ yn i/ ] enz_%_ IE)erl IT 4 o

2-{1-[ 4- (4-pi peri di t’ﬂXﬂy)ﬂlﬁ”ﬂ Ryl M?f'ﬁ}' HAAENO® hanol ; 1-
[4-(4-piperidin-1- y;bnetwt)elhw]wét}\ylt{eqwidendmcaplywta ﬂwll)mdrizylqu-amine[, 4-[34-
Flllp(ezl g: Berl| d?”n ?uf(f}?plé%ﬁdyrv-yl but- ?/yrllylypbé3 ||] ﬂ'\lomorpho ine, }//I cy%loggﬁtgl- m d? 8-
-ynyl)-benzyl ] -1, 4- atﬂgsémcﬁw-ﬂy%ﬁm Sl@,[l)‘-lbé?r]z?ﬁ?-%ﬁﬂ@b 1053-(4- plperldln 1-yl -but-1-
1- met hyl - 4-[ 4- (4-pi peri di n- ‘%f g/ 1? E) :f;% c%cl ohexyl -
[ 4- (4- pi peri din-| myl)dlﬁnZY‘l S‘/t‘M ”-OES%'HQWZP fipfedecang L‘}e( i820lidin 3"

-yl -[4-(4-piperidi nylmlatl%ﬁ PHéHyI)LbLM@WrWﬂQWMin}a R 1REindol-3-yl)-ethyl]-methyl-
1-[4-(4-piperidin-1-yi-bu

1-i sopropyl - 4- [ 4- (4|;3p(|4r5§9¢ftﬁ'ﬁ131yYWLb¥ﬂWI'b%ﬂW|ﬁ)?"Wéenﬂy€ T3¢ inesiding Lyl-
1- phenyl - 8-[ 3- (4- pi p@L4 %W)'t;ér% ﬁé néméﬁﬂyi J-) 30gmatb lbehzamidazéP2-one;

triaza-spiro[4.5] decan-4-one; ( er|d|n | -yl - but - 1&/3 Ip g)ﬁnzyl]
pi peri di ne-14- car boxphenyl- Ecl4cPiped Yltb{lt?, mylbbmllmnﬂnq - dﬁ‘{.oﬂ inylay ] ) -
benzyl ] - t hi onor phol {jpRinybh¥hyENtlRpENoerkrel 41idpidertin- LyMutAWmyl): yny! ) -
benzyl}-azacyclotridecane; dimethyl-[4-(4-piperidin-1-yimethyl-phenyl)-
but-3-ynyl]-amine; dimethyi-[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-yimethyl-phenyl)-but-3-ynyl]-piperidine; 2-{1-[3-(4-piperidin-1-
yl-but-1-ynyl)-benzyl]-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-phenyl)-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-thiomorpholin-4-ylmethyl-
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-yimethyl)-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)-benzyl]-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-oi; 1-{4-[3-(4-methoxy-
piperidin-1-yimethyl)-phenyl]-but-3-ynyl}-piperidine; 4-{4-[3-(4-methoxy-
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benzyl ] -am ne; 10-[3-(4-piperidin-1-yl-but-I-ynyl)-benzyl]-1,4,7-trioxa-|

0- aza-cycl ododecane; 1-[4-(3-thiazolidin-3-ylnethyl-phenyl)-but-3-ynyl] 25
pi peri di r&p 0BAsa0d9 H i ndol - 3-yl ) -et hyl ] - met hyl - [ 3- (4- pi per ipdiTrssh2/38480 but - 1
-ynyl)- benzyl]-amne; 1-{l -[3-(4-piperidin-1-yl-but-I|

-ynyl ) -benzyl ] glrgg%l d| n-4- yl}-1, 3-di hydro-benzoi m dazol - 2- one; and
1-[4-(3- pyrrol? “I-yl met hyl - phenyl) but-3-ynyl]-piperidine. 30 28. A
conmpound of claiml1, selected from4-[3-(4-piperidin-1 -yl-but-1 -ynyl)-

ﬁﬁ?é%'o? i grpgggl BSP?F?”%'G!% W’g H@B rwﬂrbut-ée(n% bUt'_bé égé"‘%ﬂ:%e B‘%‘z/ 38480

ORT-1524 29. A C0m?@étndx;ﬂa‘npéh@hmﬂmeﬁngmpngn)tl]hﬂns;-ym}tmroenorphonne
4-[3-(4-piperidin-1 -yl-but-1- ynyl)-benzyl]-norpholine. 30. A conpound of
claiml, selected from 1-[3-(4-piperidin-1-yi-but-1-ynyl)- 5

benzyl | - pi peri g, ne,A éorﬁﬁo&rﬂr&idl&miﬂiséle&tekﬂfrohut%J[4-(44ﬁtpbbldlhe1n)2lmle]hyh0r phol i ne;
4-[3-(4-piperidin-1 - Ivjn_y -benz%/3 L hol i P ﬁlqrochllj)ri de; 1-
phenyl - 8- [ 33 (4- pi pé’ihieﬂY'}rbE"Lt'&}’PY' B'Pe'l'd'”‘ifﬁy[ & ‘tPé‘?‘F[ i 1'1’ §”t8 -YRyToen

spi ro[ 4. 5] decan- 4- dirnd, 4-[844igeRtintf-f-blt-v1 Ibeh rlojprofe wh{B-(4-

pi peri di ne- 3-car bo%}ﬁnc G:J('ZIJ 3|?t‘%ﬂl gmﬁ Fﬂ{ﬂl é4 ngeqm yd but-1- 10
ynyl)-benzyl]-1,2, @insrylrsiwbk%wmwezwﬂi ferRiAin dﬂ'{))’p ochlarigey 4[4 pvperidin-1

yl-but-1-ynyl)- bean\yhbrd’mﬂi?rlebrutﬁlyﬁ?uj eaﬁsyhédupéadaméyh)[4m@9frawlm¢, 2 {4 [3 (4-
pi peridin-1 -yl-but-1 % - benz perazin- -ﬁ/%{é%lmdlne

pi peri d| n 1 -yl - butylme yzﬂhfaﬂyﬁ g?’r)’]‘y'bp'ﬁ@ﬁ*qi'ﬂ? riethyld4r(BRigardi- Tt m de

met hyl - p' per ridieA2NoLit-6 bR afidired-nyl ) 15
am ne; ?g nﬁkg‘cﬂ:nzwean@ iﬁlw?{bé Zw [ 3- (%n[p)?(perl |‘izp | - but - 1-

ynyl ) - benzyl] am nel; %{{B‘-@zﬂplmfﬁfé’ﬂ" hUtil'WSdb‘?anlu‘PW')’mb%‘M'iﬂ ”° 1-

t hi onor phol i ne; I [ dro- line: 1-[4-(4-

-yl -but - 1-ynyl ) - berwf%}’ﬁérﬁme’f‘&%ut 13yriyfi-oehRA-d&tahydro-quinoline; 1-[4-(

10- [ 3- (4- pi peri di n-piPsridinityl-put hynyl)-benzyl-piperidine A-earbexvic pcid-amide; 8-

cycl ododecane;  1-[ 4z (3l yAba:-Synid)BehRy}-1 RREGA-8-2B4spiRo4 BYdecane;

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)-benzyl}-amine; 1-[4-(4-piperidin-1-yi-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)-
benzyi]-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-ylmethyl-phenyl)-but-3-ynyl]-

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-
yl}-1,3-dihydro-benzoimidazol-2-one; and 1-[4-(3-pyrrolidin-1-yimethyl-
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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20 piperidine; [2-(1

H i ndol -3-yl)-ethyl]-nethyl-[3-(4-piperidin-1-yl-but-1-ynyl)-

benzyl | - an0Oma/ps0099 1- [ 3- (4- pi peri di n-1-yl -but-1-ynyl) - benzyCTAsppssasdi n- 4-
yl }-1, 3-di hydr o- benzoi m dazol - 2- one; phenyl -[ 3-(4-pi peridin-1-yl-but-1-
ynyl ) -benzyl ] - @g1es241- [ 4- (3-pyrrolidin-1-yl net hyl - phenyl ) -but-3-ynyl] -
pi peridi ne; and 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl] 25

azacycl otridecane. 31. A conpound of claiml, selected from

di met hyl - [ 4- (4-ji pegidi ond f im ,l_h'aQ/pw W& Ler R4 -le@lrﬂlﬁlqayl but-1-
|% y?é%’ i/ yn?lg{ Ie] gﬁnga

di met hyl - [ 4- (4-i peri enz

phenyl - [ 4- (4- pi per i yhy)-tengli}-bwarptbligay| ) - benzyl ] 30 am ne;
1-[4-(3-aziridin-1-yl met hyl - phenyl ) -but - 3-ynyl ]-pi peridine; 2-{1-][3-
(4- pi peridin-| -yI -but-1-ynyl)-benzyl ] - pi peridi n-4-yl oxy}-pyrimdine;
{1-]3- A compound of claim 1, selected from 1 [3 -(4-piperidin-1-yl-but-1-ynyl)-

(4- pi peridi 1y| bt 1- amne
4- [4-(3- m)SphoI i n- 22 Hi’i%y‘%""ﬁhg‘ﬁ} %‘p‘ﬁﬁ{)‘? 1yyr11>9|“] &oi ﬁX{}i)ﬁrﬁ 'ﬂ°%hf§'|§’ (4 97 WO
03/ 050099 PCT/ US02/ &§3+80pipekdin-i5dbut-1-ynyl)-benzyl}- morphollne dihydrochloride; 1-
t hi onor phol i n-4-yl - enzy,|l LR | peridin-1-yl-
but-1 -ynyl)-benzyl ?’%Wﬂg%@pﬁh@ﬂ' 1%% (@%’hﬁ@%’r p%‘gl'fﬂza?l yl net hyl -
Eheny: % blﬁf{ 3- ynKI }sﬂtﬂb{@h}dbcm ofhe[ 3% %plbemmnmmbt-m-ydylybebmli]- -ynyl I)]
enzyl ] -t hi onor phol i .ne Y. leny 5
but - 3- ynyl } - nor phol ?'H%ﬂd'ﬁe’%fahp‘éf Lh_y%nﬁggaébn@rp@?r@é-ﬁ I%) PJEenyl ]-
Eut - 3|— ]ynyl }rot hi onor piydlbereyi]-1; m:eame héxah3dro42 3| pipyridinyl; 1%%3‘(4-hpmdm¥nylj)
enzyl ] - pi perazine; 1-]3- 4- enz ridin-4-
ol ; 1-[ 3- (4- or phol Y‘?l'@-”&r%g»fny\%' EY'i'/‘ﬁ'ﬁl ’*Hé’ﬁ?&ﬂl‘*}y' BP%@%%JP?{&‘E' r '{‘? f
t1 Bi ormrpho:ji n- I4 y: b.pﬁndmwwibm-bejnylyb]a%zs,i]nﬁlrer@lz:méyl}_qbyrunﬁd&né 1-33-(44 rret hoxy
pi pe ridin-I-ylnmet -3-ynyl }-piperidine, . .
4- { 4-[ 3- (4- met hoxy- p'ﬂF%‘é’%‘ @RE’“ 1W@bﬁ%ﬁ"%ﬁ%‘ﬁ&e{‘ﬁﬁﬂgoﬁﬁﬂﬁ%arﬂ’é’thol i ne;
an?h4 {4-3- (4;1 1me|thy| [3-(4-piperidin- 1-y| blt.l)t 1t -y%yl) benzyl]-(2-pyridin- 2-y|-ethyl)
oxy- pi peridin e en u ny mor e.
phar maceut i Pal corrpﬁé‘f"ﬁ i?deg %Sﬁ?ﬁthé’f @%YQSP%B&?%“HR& 21‘ qu%l”%'n ‘Eyl b‘i’é 21,
22, 28, or 29, and gnyPsenFR-aring al[By4piserBinadalieo @3 ojriyt)enzyi]-
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-ylmethyl-phenyl)-but-3-ynyl}-

20 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)-benzyi]-piperidin-4-
yl}-1,3-dihydro-benzoimidazol-2-one; phenyl-[3-(4-piperidin-1-yl-but-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]-

25 azacyclotridecane.

31. A compound of claim 1, selected from: 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)-benzyi]-

30 amine; 1-[4-(3-aziridin-1-yimethyl-phenyl)-but-3-ynyl]-piperidine; 2-{1-[3-
(4-piperidin-1-yi-but-1-ynyl)-benzyl]-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-phenyl)-but-3-ynyl}-morpholine; 4-[3-(4-
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33. A conpound of claim1, 5, 21, 22, 28, or 29, isotopically-labelled to
be detectable by PET or SPECT. 20 34. A nethod of inhibiting histam ne H3
recept or WOtBMsM0Y9 i N a subject, conprising adm ni steri ngpram/uShi/ssa8o ve
anount of a conpound of claiml1, 5, 21, 22, 28, or 29 to a subject in need
of such inhi bi idpn.44 hi stam ne H3 receptor activity. 25 35. A nethod of
treating a subject having a disease or condition nodul ated by histam ne H3
receptor activity, conprising admnistering to the subject a

t herapeutically effgctive, anp f Q f , 28,
or 29. 30 36. A ne ﬁ’b‘ﬁ"?{f’h@lna')fl %‘81 @?Dg?'ﬁﬂgg'lo%’h(?ﬁ %ai@lg coﬁ%l‘tlon i s
sel ect F;ﬂ frplm t he gnutcmpn;apuswzym thT@nm‘bhelimpl[Mk-gndms?mdm-g syimethyl- .
arousal /vigilance djsor ra enenti a nitive
i npai rment (pre- deRReY)z “‘§M"¥nh3? Qo?@ef-i%@é@uor%?{p B‘sy,ln% Ségr&gfosy,

ol cknass. verti go 989??%?‘?2?3’;5”@“3‘%;2‘???‘3??&?2'% Eégwwh'gg’ i ng

di sorders, Renory r ‘t"e YEmaiPhg 'beErs{ |"}%M AIphYRp i on,
Al erolo i L1 o, UKD YeEnRaRnS) | iedlyL 03B qiERrSt b A mhod o
sel ected fromthe hP%‘fza‘( PRerazing: éelggﬂ@ﬂpeé'ﬁtfy I‘M{eb"ﬁl s?(r}i'rl?fb?gz\ﬁ\!?p'p?g%@ﬁ‘for

sai d nmethod conpri sbng- [3@ niAPAINh L @Ibubg- yh9l)-@eﬁ25h]l-;ﬂﬁéndﬁ1-ﬁ@l nt3y(4- ef f ecti ve
anount of a histam ne H receptor anta%onl st _co

admini stering to t hEIUUgPEeE-AY-RKtrr Y)Y hengyl- PngP‘gPrﬁu‘Ht ‘?é‘?[aa %ﬁﬁ‘&ﬂ‘ld 10
of claim1,105, 21, BgReridif-1 ﬁmeﬁ%n-pﬁehyi] mtdlwlmpaﬁdﬂmm -{@-[Bqitntethioxy-
therapeutical ly effective anmount sald co 8 ] ER d of claim
37 wherein the hi st BREAENH- Y'W@H@Bt%ﬁ"ﬁh?%g&@rm°mﬁh'ﬂ%é‘" é‘n@ﬁ of claim
1, 5, 21, 22, 28, OmetfbxiipihdtidmSEimdtiyithtenyil-bussyyiflaficaerpheling.

32. A pharmaceutical composition, comprising a compound of claim 1, 5,
15 21, 22, 28, or 29, and a pharmaceutically-acceptable excipient.

33. A compound of claim 1, 5, 21, 22, 28, or 29, isotopicaily-labelled to be
detectable by PET or SPECT.

20 34. A method of inhibiting histamine Hj receptor activity in a subject,
comprising administering an effective amount of a compound of claim 1,
5, 21, 22, 28, or 29 to a subject in need of such inhibition of histamine
Hs receptor activity.

25 35. A method of treating a subject having a disease or condition modulated
by histamine H, receptor activity, comprising administering to the subject
a therapeutically effective amount of a compound of claim 1, 5, 21, 22,
28, or 29.

30 36. A method of claim 35, 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,
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39. A nethod for treating diseases or conditions nodul ated by at |east one
receptor selected fromthe histamne H2 receptor and the hi stam ne H3
recept or wo ooy ect, conprising (a) adm nistering to thecsalspesse
jointly 20 effective anobunt of a histam ne H2 receptor antagonist comnpound,
and (b) adm nP fgg to the subject a jointly effective anmount of a
compound of claim 5 21, 22, 28, or 29, said nethod providing a jointly
therapeutically effective amount of sai d corrpounds 25 40. The met hod of

cl ai m 39 wherein the h| St. gm ne rec corrpound of
claim1, 5 21, 22 MoEEN ¢ "f@s"’ég&é iR Q“rs‘& ‘t%gg’t&g Yorm 41. A

met hod for treati ngeamtgadisoroes, d\emr;duetamon dmmhrSISEh&opbdeetat gasdirom 30
the group consisting of slee /[ wake di sorders. narcg

Sy, and
arousal / vi gi | ance 8?8‘@”53 LEIHSPIp ?rﬂ’datmﬁeh?g‘f’a ?||[|1e68|f;6e%oo§|a%.j ect a
therapeutically effective armunt of a compound of claim1l1, 5, 21, 22, 28,
or 29. 99 WO O 050 PCT, U 384 od for treatl ng
attention defi f@ﬂ?ﬁ%ﬁﬁ ) I'e gf‘%@esor(cﬂfﬁlﬁ?n mof}%ﬁ EY AYedd P Ri st eri ng
to a subject a therrap@mbr §é€!édt§d &Biﬁﬁﬁé hiseangin® ) receptoraandithp olistatnioé Hzl ai m 1,
5, 21, 22, 28, or

43 nig for t{ at| gne fﬂ rmgetdl sogders or
condi tions sel ect edeF‘?Q}ﬂ{ s?ﬂé“@ 8?150’38‘?‘@”% r?&mtﬂ SIEHNB M 7 SUPIRFY OB Nni ti ve
| mpai rnent (pre- dGﬁﬁé&tﬂz@émo@@&ﬂlatHlslt@md'béﬂ:ﬁmeépmﬂantag&mgmﬂmmnd and
depression, nmanic dlsorders i pol ar__di sqrders

d
di sorders, 10 conpr®PsAd@inisiening 'Qtt'é? F%e‘ité‘l%‘” hﬁﬁf%cé‘f’eé‘"l%hg%ﬁ‘?'{‘]e%{‘lrﬁedymr

effective agount  odf haifmOIMBORN L2008 CoraITsdid n5eth&1 ro?/Rilng?ﬁjouﬂry 29. 44. A
nmet hod for treating or revent| ng. upper airwa C response, nasal

congestion, or all éF@TatPePVﬁarll‘VﬁfoC Ve SMAUNE PP B‘Pﬁ‘ﬂ‘i’ ing to a

38. The method of claim 37 wherein the histamine H¢ receptor antagonist
and the compound of claim 1, 5, 21, 22, 28, or 29 are present in the

15 same dosage form.

39. A method for treating diseases or conditions modulated by at least one
receptor selected from the histamine H; receptor and the histamine Hj
receptor in a subject, comprising (a) administering to the subject a jointly

20 effective amount of a histamine H; receptor antagonist compound, and
(b) administering to the subject a jointly effective amount of a compound
of claim 1, 5, 21, 22, 28, or 29, said method providing a jointly

therapeutically effective amount of said compounds.

25 40. The method of claim 39 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.

41. A method for treating one or more disorders or conditions selected from
30 the group consisting of sleep/wake disorders, narcolepsy, and
arousal/vigilance disorders, comprising administering to a subject a
therapeutically effective amount of a compound of claim 1, 5, 21, 22, 28,
or 29.
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15 subject a therapeutically effective anount of a conpound of claim1l, 5,

21, 22, 28,

or

29. 45. A nethod for studying disorders nediated by the

hi st am newb®3n&oept or, conprising using an 18F-1 abel ed cecpasnziz3sago cl ai m
1, 21, 22, or 28 as a 20 positron em ssion tonography (PET) nol ecul ar
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42.

43.

44,

45.

A method for treating attention deficit hyperactivity disorders (ADHD),
comprising administering to a subject a therapeutically effective amount
of a compound of claim 1, 5, 21, 22, 28, or 29.

A method for treating one or more disorders or conditions selected from
the group consisting of dementia, mild cognitive impairment (pre-
dementia), cognitive dysfunction, schizophrenia, depression, manic
disorders, bipolar disorders, and learning and memory disorders,
comprising administering to a subject a therapeutically effective amount
of a compound of claim 1, 5, 21, 22, 28, or 29.

A method for treating or preventing upper airway allergic response,
nasal congestion, or allergic rhinitis, comprising administering to a
subject a therapeutically effective amount of a compound of claim 1, 5,
21, 22, 28, or 29.

A method for studying disorders mediated by the histamine Hj 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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