WD 2004/ 050623 PCT/ US2003/ 019601 METHODS FOR
PREPARI NG PHENYLALKYNE DERI VATI VES Fi el d of the

WO pwefsieer The present invention relates to  PCT/US2003/019601
phenyl al kynes, their synthesis and their use, for
exanpl e, for the treatnment of disorders and conditions
nmedi ated by the histam ne receptor. Background of the
I nvention Hi stami ne [2-(imdazol-4-yl)ethylam ne] is a
transm tter substance. Hi stanine exerts a
physi ol odEEHIPSeF PR PREPARINAUIHENBLALKYNE (REREYATEHT ot ei n
coupled receptors. It plays a role in imedi ate
hypersensitivity reactions and is released from nast

cells foll owi ng anti gepjd@Ef @atihk&sibn Nt eracti on. The
actions of released hiStam ne on the vascul ature and

smoot Wheugresentdiyeandion ralates torphiasylalkynesyheirgypthesis ard their

Hieclst sralrih oA nelifnR i fieRift oyt metiated by the
IRt Rte rééBQtB’PI her. 1966, 27: 427- 439) "and are bl ocked

by the classical antihistamnes (e.g.
di phenhydram ne). Histam ne is also an inportant

regul ator of gastri a | RS i“ﬁ% hrough its
action on pari etal Btk po ReGtifie nElBIr]of hi st am ne
are rpisiantingd [2(imidasolH42yliethpatmne](iBlaatcdnsndittéd sebstahce.

Nature 1972, 236:385-390 and.  are bl ocked by H2 |
tisiapnine exaftagonvstalogigalefiedt yia myltindg disthel Srarptein coupled

hLSs Bl et @Fa;@pat Qe it mbaiitd hgﬁérsgﬁ§iﬁ{/ih}°r‘%‘écﬁén§and is
présynapt i utoreceptor in the central’ nervous

sgieiasat foNSMdshcelspllowingvantigeralgE, amiiadyante®d@&ion. The

302: 832- 837 ontrolling . the s hesi s, and el ease of
edpRROh oM RPtng SRE benas SR SMoalieneystem
Lol foP §RPS Eto"i‘r‘iseofiih%oal|e‘r”%iEtr8§’pd?’fs%?'yTFr’eP§e| &&ldng Gtur at the
het'éroreceptors on serotonergic, noradrenergic,

ddpaceptor gAsh, AISF i ared §ebild,ah@., BBIAEhgrwac. Chemother. 1966,

ARG R0.8, RSBl MR e U
RESHAHI/IRAmIre S Hitafivd)isPliso WASAIpoftant FRYRildtoP B §astric acid

Consequently there are many potential therapeutic
Aeocretom thoougl ity actian amrpagetas calfonT Ress efiesta gbhistamine are

BRBEAATRbeh B 8Pk L BB 972, gg0:305-200
and are blocked by H; receptor antagonists (e.g. cimetidine). The third
histamine receptor —H;— 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
emerged showing that the H; receptors are also located presynaptically as
heteroreceptors on serotonergic, noradrenergic, dopaminergic, cholinergic, and
GABAergic (gamma-aminobutyric acid containing) neurons. These Hs
receptors have also recently been identified in peripheral tissues such as
vascular smooth muscle. Consequently there are many potential therapeutic
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,
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Timerman, H, (Eds.), Elsevier, 1998, Morisset, S. et
al ., Nature 2000, 1 WD 2004/050623 PCT/ US2003/ 019601
wdo@+4B82864.) A fourth histam ne receptor -HAPCWES2003/019601
recently described by COda, T. et al. (J. Biol. Chem
2000, 275(47):36781-36786). The potential us
ﬁp§t&§9—§§&asAafg@ﬁh istamineTecepiQfarElaanwas recent?y described by
I il oy t ¢ ed on
ST o Bl 37 B oA PO 27t By SR SBTBRE 2 1500,
523:325-330; Monti, J.M et al., Eur. J. Phar nmacol .
1991, _ 205:283-287)
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;McLeéd Rh2efBE 0O8oc BMéurosdinAbstr1 9896, 22:2010) based on their
71(3):'1259-1266). It has been sugeest ed t hat
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wloteeis i b Sprfig oot B GRS where biggigece o
t’ﬁﬁﬁemﬁeﬂimﬁeleéﬁ@%mﬁdlba(miaﬁmgm €t ahj noﬁlsarnMcoarﬂxp
Bar nes, ur. J. Pharnmacol. 1989, 174:49-55)

§é7¢ér15994 12&16%)612559511266) hit beahess sumagstesyibat Bﬁ&aram Hs
gﬁ%ﬁﬁ?ﬂ@oﬁaﬁﬁdﬁ V€ aSiHihA 8[11%3{? H?&P?ﬁh&%srﬁﬂu&’é‘ﬁsﬂ

ogy “exper Irment s

fadﬁéi?él‘gmmmﬁcﬁdﬂtr%ggml(NANC()m@rotrhmsmsswm ideirwalisesl to reduce
i nclude denentia, Al zheiper's disease (Panula, P. et
anicrovaseulaniaakggeilchineser M f@daBarfz@Sa'S#v) ur. dpPhamageol.

0 _Heyet al., Eur. J. Pharmacol. 1993,
2?@5&3&?&?‘5) nar col epsy, eating disorders
(Machidori, H et al., Brain Res. 1992, 590:180- 186),
not i on, si Cknﬂﬁ , ver

hyper &AM 'B?Msdgfg IStpIS) Bl el_qg Iaﬁ%gpﬁ{qﬁéagﬂw\{%%@gomsts
T

lknommmlnsmmrﬂai@tb‘ﬂstg'(e gAthibpe@inidehcBhesa pehide dementia,
a8 3ieonk ey B SR o hoflscRnPLHES, 21:1977)
Rpf8psy\Ytskdyama, 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),
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 H; antagonists,
alone or in combination with a histamine Hy antagonist, are reported to be
useful for the treatment of upper airway allergic response (U.S. Patent Nos.
5,217,986; 5,352,707 and 5,869,479). Recently, a histamine H; antagonist
(GT-2331) was identified and is being developed by Gliatech Inc. (Gliatech Inc.
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1995, 45:107-165 and references cited therein.)

Hi stam ne H3 antagonists, alone or in conbination
wowdoh/osoekd st am ne HL ant agoni st, are reported POI/D82003/019601

useful for the treatnment of upper airway allergic

SraRoRaRASe Nat hiioge: HaQi oy, Mt Je{ or (e reatment

(PENS dikor identified and is being devel oped by
diatech Inc. (d@iatech Inc. 2 WO 2004/ 050623
PCT/ US2003/ 019601 Press Rel ease Nov. 5, 1998;
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eterirous ubstitution on
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”n%w@iﬂ Bmaging sesbeptuted BrShoBs Hasippyed 15 strofdly
Cﬁds%’?étlvﬁ bh‘d@]ﬁfc‘n@f‘ﬁulﬁlﬂ:@ﬂ@ﬁ% gﬁﬁoﬂﬂww;ﬁ‘&hés%hﬁéteﬂp

zoefu0|on|s essenti a or high aff
hmstaa:nienﬁunleﬂom ecegaential fogalglsafﬂ(uiwmstamnine 193 MCeextordlgands

Lse rﬂ% éf@'ngtéflg? tl\éﬁj th ﬁ?‘?g ﬁﬂ@@&fé;ﬁnﬁ' stk M. et al,

'a‘iﬁb%?é?bﬁcésoeﬁéﬁ fHéﬂ&nyOHB%vsﬁmamewﬁd&@né-ebﬁ@ﬁ:ﬁg compounds
hi stam ne nmethyl transferase, the major histam ne

ree¢ abbstrates gornistaming mﬁbwﬁn@]sfmsehtheemrtmstamme

FBaPbgtFng Shayme i Rlg g,y 1a0 RESROHERA halylecEnd lower
%&é@laﬂiﬂ@%é@%bulebo Adet Al QﬁPHdM@éD'EG(pCG'hbﬁH@Qﬁg

dru s, Vvia their interaction with the cyt ochrone P450
128574 984y kit additienrimidazele-containing svgsayidtheir

e e S
tinfavorabledidtedrdforrbitigmzsduel 8dnzyme 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,
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.
Chem. (Weinheim, Ger.) 1998, 331:395-404).

More recently, several publications have described histamine Hj ligands

that do not contain an imidazole moiety, for example: Ganellin, C.R. et al;
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12(5) : 560- 564; Sheets, J.J. and Mason, J.l., Drug
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We now describe a series of phenylalkynes with the ability to modulate
the activity of the histamine receptor, specifically the Hsz receptor, without the

inherent problems associated with the presence of an imidazolyl moiety.

Summary of the Invention

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

invention features a compound of formula (l)



phar macol ogy of rodent and primate receptors (West,
RE et al., Eur. J. Pharmacol. 1999, 377:233-239).
woeomosecdescri be a series of phenyl al kynes w t CT/082003/019601
ability to nodulate the activity of the histam ne
receptor, specifically the H3 ,receptor, without the
i nherent probl ens associatedRivith the presence of an
i m dazol yl noiety. Sungary d? the I nvention The
present invention is BirecfNed to pharnmaceutically
active phenyl al kynes, nethods of making them and
nethodsla g&i Ng them The 1invention features a
conpound of T {A 2004/ 050623
RC 2003/ 019 M RS R4 R3 (I) whereinnis
an integer fromO to 1; and R2 are independently
sel ected=+s{n C 1-3 alkyl, allyl, and C 3.8
cycloalkyl, Wr taken together with the nitrogen to
whi ch R*hey areRattached, they forma non- aromatic 4-7
menber ed heterocyélyl optionally including up to two
additi onal het elBat ons i ndependently sel ected from O,
e Ns AftferFom Blo ANd R5 is G one of the
remarning two 1§ hydrogen, and the other is selected
from hydrogen, fluoro, and chioro; Gis L2Q L2 is

1t £55te B Roar b selectod o £ o oIk SBVRPREL G e cvcloalkyl,
?‘r %mgéﬁ%r‘%\ﬁt‘htt%}fﬁﬂrdéen & WRicRRABY bR altgé S aM&Y 38rm a non-
preferably 5-9 or 5-8-nenbered heterocyclyl), phenyl

@feraatie Abe mednbared é’ueibemcyglyl)qpligpaﬁy inglugirg uartd two a ditional
%%Peerggwmss:llnd%pglngé/rlmtﬁ/ngéle&gg fr%gm IOg, é,nadn%oﬁ;n dently

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;
L? is methylene;

Q is NR®R® wherein R® is independently selected from hydrogen, C 1 alkyl,
Ca alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl
(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (6-9-membered
heterocyclyl)C+.¢ alkylene, and (phenyl) C1. alkylene; and R® is independently
selected from C 15 alkyl, C 3.5 alkenyl, 6-9 membered carbocyclyl, 3-12
membered heterocyclyl (preferably 5-9 or 5-8-membered heterocyclyl), phenyl,
(5-9-membered heterocyclyl)C1.¢ alkylene, and (phenyl) C1.¢ alkylene;

or



selected fromC 1-6 alkyl, C 3.6 al kenyl, 6-9 nenbered
carbocyclyl, 3-12 nenbered heterocyclyl (preferably

w6 204060623 8- mnenber ed heterocyclyl), phenyl, PCT/US2003/019601
(5-9- nmenbered heterocycIyI)Cl 6 al kyl ene, and (phenyl)

s B e R D A e
WNQHP(mg Hm@@@ht {he'B-49 mérh@ef‘éd he&tsraty clyl MAa8tionall§ contain

menber ed het erocyclyl may optionall’y contain
betweam1 BndrdladditidoaltHeiegiatores éndenandently selestetkfieom/O, S,
sel ted fromO, S, and N, wherein each of the above
jf al kyl ene, al kenyl, heterocyclyl, cycloal kyl,
carbocyclyl and aryl groups of Formula (1) nay each
be |ndependently and tionally substituted w
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N(C1_6 al kyl)(5-9 nenbered heterocyclyl), NH(5-9
menber ed heterocyclyl), 0(5-9 nmenbered heterocyclyl)
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C | k
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h t

CHJSIH) ot R Gy SN, 315 i

heterbcyalﬂmtw-l(ﬁaa emmnhemdl IyetemogcwédOﬁ-@nmembered heterocyclyl),

1 rmpibeted MetsrogyeResordisnene EI & GrnVRiP Ak eRE. Cze
tah@’x90(o3 Jéwdmm)eot ¢H@#@/Ft(bﬁéhﬁ @10_3élﬁﬂbﬁé esndTEsHeEHC 15

king a conp
pﬂadm@uﬁlndamhqreaﬁeaéwQﬂjltléefﬁegrﬁup%gf @rmagopsignally have

bRBHEN nar TREES! t@%ﬁ%&@#@fﬁ@ﬂié&[ﬁ AFRA R Renethy

KA Pl fanboand hgdioXy;
or a pharmaceutically acceptable salt, ester, or amide thereof.

The present invention also features methods of making a compound of
formula (1), a pharmaceutically acceptable salt, ester, or amide thereof,
comprising at least one of the following steps: Reacting a compound of

formula (VI) with a compound of formula (V),

R2
/

R'—N
RSQXZ
— ) n



RI-NR5 g X2 R4 R3n (VI) (V) 6 W 2004/050623

PCT/ US2003/ 019601 and X1 R5\ / RA R3 (VIII)
w@enhosmweang a nucl eophilic substitution of X1 PaW/US2003/019601

conmpound of formula (VIIl1) with an organic base

R R2NH, wherein X2 is a suitable leaving group in a

@8lpling reaction with an alkyne, and X1 is a

suitable Il eaving group in a nucleophilic substitution

with an am ne. The present invention also features

nmet hods of maki ng a conpound ok! formul a (1), a

phar maceutical ly acceptable salty ester, or am de

t hereof , wherei e specificglly one of R3 and R5

is G one oR® Hag=andR4 is H, and the other

Is selected fro , fluord) and chloro,

conprising: rea | east one of the conpounds of

formulae (XXIIT R andRY XXl | low) with a conpound of

formula (V); WX2 R5\\p X2 --q R& RA 3 W (XX I

lw) (XXI | | ow vvheré n"Wis C(OH (denoting H *" 0O)

perfermingch Xdcledphilis substitltoh efiXi irgcorppound iofi farmula (VIII) with

coupling reactjon with an aj kyne.. 'EE% resent i )

aRRsaaniehasedd F HT wvharepeX nisdssiita léoaﬁ/g\%g%walﬁwaoup'mg

Qéaction with an alkyne, and X' is a suitable leaving group in a nucleophilic

substitution with an amine.

The present invention also features methods of making a compound of
formula (1), a pharmaceutically acceptable salt, ester, or amide thereof, wherein
more specifically one of R® and R®is G, one of the remaining and R* is H, and
the other is selected from hydrogen, fluoro, and chloro, comprising: reacting at
least one of the compounds of formulae (XXIllw) and (XXIllow) with a

compound of formula (V);

4
R4 R3 R W

(XXllIw) (XXlllow)

H 0]
wherein W is C(O)H (denoting A )or G, and X? is a suitable leaving

group in a coupling reaction with an alkyne.

The present invention also features methods of making a compound of
formula (1), a pharmaceutically acceptable salt, ester, or amide thereof, wherein
more specifically R* is G, one of the remaining R® and R’ is hydrogen, and the
other is selected from hydrogen, fluoro, and chloro G is a m-substituent with
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formula (1), a pharmaceutically acceptable salt,
ester, or amde thereof, wherein nore specifically R4
w0 200805062 of the remaining R3 and R5 i s hydr openysmnglo19601
the other is selected from hydrogen fluoro, and
chl or m subst | i WD 2004/.050623
EM@/@J? hatnsubsiiient compisig r@4cHas  compound of

gmnﬁnwfwrmbl éc&rﬁﬁouﬁcﬁéﬁfolrmmaa(fwormound of

a conpound of forrmula (V). R5 \
-X2 WRS (XXIIImN) wherein Wis C(OHor G and X2 is
a suitapkesl eaving group in a coupling reaction with

a Jyesent invention also features nethods
& e ngound of formula (1), a

phar madQeut f/cal | y acceptable salt, ester, or amde

t hereo cQnprising reacting a conpound of formula

(VlliVWIth ansorgani c base R RRNH in the presence of

a tri‘al kyl phosphoni um h&f!ltM)and a base. HO R5 n R4
RherdthW is W@)HW@térQﬁXélsS@sﬁ%Ielﬂ@/lr@%ghﬁfmwuéu;ﬂﬁig
conposition conprising a conpound of the invention
mﬁpt@npwﬁr&ﬁ@@%%al |y acceptable carrier; and

nmet hods of preparing or fornulating such conpositi ons.

A conmposition of the invention may further include

nor e - frharpresentdavartiondaled fédteresmetiodsrof makiag a compound of
conbi nation therapy. (conbinatjion fornul ation, or

&fﬁwlﬁ i a)ﬁh@fmmertft@a&y]ﬁpgeptaalﬁrﬁﬁltaﬁét?ra%rt amidethersaf .

t 2
SR ad 2 TR ORI At 37 Bldeii base RIR'NH
IiFEtpri%sen@é ofiasrislikyiphospreniung halidbarapebaseal | y
effective (or joi ntlés effective) anount of a conpound
or conposition of t'ﬂ invention to a subject in need

of su eatnment. The di scl osed conpounds
RS =
\_/ ‘n
R* R3
(VID)

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

The invention also provides methods of treating certain conditions and
diseases, each of which methods includes administering a therapeutically
effective (or jointly effective) amount of a compound or composition of the
invention to a subject in need of such treatment. The disclosed compounds
are useful in methods for treating or preventing neurologic disorders including

sleep/wake and arousal/vigilance disorders (e.g. insomnia and jet lag),



are useful in methods for treating or preventing
neur ol ogi ¢ di sorders including sleep/wake and

waraudsle2yi gi | ance di sorders (e.g. insommia anBCT/@52003/019601
lag), 8 WD 2004/050623 PCT/ US2003/ 019601 attention

iapin et achal fedbE AR ORIRA ning And ritng”
B%‘é"r(?&@nbégdlmé é&@?‘ﬁﬁétﬁﬂ‘r n‘ﬂ@@rﬁ’é 'rﬂaurog@ﬂng ifREAmBtYE, dementia,

I mpai rment” (pre-denentia), Al zheimers disease,

apidl engmytive impatronantdpre-dementia)lAbzheioes's dissaset gpilepsy,
HRtrciepsi BofTES Bipoldiryfiesifa cfish Yidieds vaige: &Hifopnreni,

depstanse %Busélsblb@“alf disesdershmianky gikerdens ahid depregiar, as well
nmedi at ed di sorders such as _upper airway allergic

aeg@r@ersmstaaynﬁﬂm receptpr meshiated dispyders whaafduap%a'@%y
E%H&HCL(?%RPHS& ?s?HMaeﬁJ:h 'r{%ﬁrjé?ggn%‘seﬁbﬁcgnd é:Iergfé)?ﬁm%sem a

eat ur es Irevent

s0bjebt inl mged thergsfo gfroemampleftheOmvdmneatfeam reg masthods for
alrvva allergic response, asthma, itch, nasal

mgowhwgameeqrsgeeﬁsmrh@ft 0 trepling ppenarway allergic
d
5%*3%??%%*%?&2{{)5549 e R A R M or g 5
jointly effective dose of an H3 antagonist and
T UGS Lol SRS ooy PR A5 U
ﬁib%aﬂfdn%@ éfﬁhéﬂdﬂ%’l\fhm écﬁ%ﬁﬂﬁ@ﬁﬁg E‘?m(\ﬂ-ybﬁ@ai\?@/&iose of

cetirizine (ZYRTECTM or the treatnmnent” of
ahI Hy amtagohishand adnnmstﬁrlngmgmiwi effectisiadloselafiaghigtamine H;

BiiTstoSuat A lorau RS (GEARTERAE) M aratide GE ARIREX ™),
'F@Ed?@ﬁaduh@QAHQEGRA@@%HU%%MH@ ézvaEnw for ties tred@nent of

dose of H3 ant agoni st and admi nistering a jointly
aflergic rm@tlaowaﬂ)ﬁoagestws and aflsrdic cengestionpt ake

bl ocker, such as a selective serotonin re-uptake
|nh|b|tor (SSRI') or a non-sel ective serotonin,

dOpamlﬂi‘9epéndtﬁé6§mb©§fﬂﬁemetﬁeed|sulb*séélleoh’fpimluhdk ®hay be used in a
i ncludi ng fluoxetine (PROZACTM, sertraline

egumnatm thergryt ®REIAd éNqluting @ﬂmlmamm@rﬁ M@ﬁb« gffective dose of
2B 8bb Rl R agRlin SRR o SRR ye HosI R 2 o
hbardtfmﬁnﬁitteﬂrewbtlakbebﬁmm@r, such as a selective serotonin re-uptake
inhibitor (SSRI) or a non-selective serotonin, dopamine or norepinephrine re-
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
apparent from the detailed description and examples below, and the appended

claims.



apparent fromthe detail ed description and exanpl es

bel ow, and the appended clains. 9 WO 2004/ 050623
wEI8Re03/ 019601 Detail ed Description of theCT/US2003/019601

I nvention The present invention prOV|des phenyl al kyne

conmpounds useful for t tr atn$ t di.sorders and

condi ti ons nodul le HoRr A Ternms

Certain terns are defined bel ow and by their usage

throughout this disclosure. As used herein, "halo" or

" hal ogée' pre$m‘lt||n\ramgn m@d@ﬁ phenylalyyreatampeundshussfukfer the

uor,i ne d| ne, d h i n m
?rgpﬁ:b@nt of, reers B)ﬁ\g rgqc@gfégjma E\]ls?%{nine r%SeBtSF
substi tuent group, shaII i ncl ude straight and branched
carbon chains. For exanple, alkyl radicals include
#et hyTermshyl , propyl, isopropyl, butyl, isobutyl,
sec-butyl, t-butyl, pentyl and the like. Unless
ot herwi se noted, "lower" when used with alkyl neans a
Curanterha drecdufivedibdlow abtl bl theirarsage thtoughout this disclosure.
"Al kyl ene" refers to a bival ent hydrocarbyl group,
such as net hyI ene (CH2), et hyI ene (-CH2-CH2-) or

|
8k A8 4 G BBt o

S;hroahghbronmnebﬂwnmbamdhadmecar bon group with at | east
two hydrogen atons replaced with a pi bond to forma
carbon-carbon doubl e bond, such as propenyl, butenyl,
pent engd, Sy RIS e dIAIBHE of BisBarosf a
RO, tﬁbeé%sp%ﬁ?%g}’gﬁ%t (poal% ofr@;ttacr?rrent tort ﬁgearest
sﬁbsﬂltaenbgmm shal 's\ctudesmlaalgiarmwaashed icagarachains.bfor

al | d t double bon theref r
Rxativle, ik reiee R RoIBaE SHeny.atEE ok IsBBFE il isobuty,

; tﬁﬁ{l t-DtyH Rt ahithe (ik8) @ﬁﬁes@cﬁﬁéﬂhéé Nt dlower” when
S%?kox %tg %%e)nnote an onygen et her radical of the

aised avithealkyli meansamrtgon clyain pommasdioncefal 4 carkgn atoms.

ShB s iers BB FSRER o Sl el 24 ARt Wene (cro)

ethylene (-CH,-CH>-) or propylene (-CH2CH,CH>-), and so on.

As used herein, unless otherwise noted, “alkenyl” shall mean a straight
or branched hydrocarbon group with at least two hydrogen atoms replaced with
a pi bond to form a carbon-carbon double bond, such as propenyl, butenyl,
pentenyl, and so on. Where the alkenyl group is R® or R®, the open radical
(point of attachment to the rest of the molecule) is on sp° carbon, as illustrated
by allyl, and the double bond or bonds is therefore at least alpha (if not beta,

gamma, etc.) to the open radical.

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

10



10 WO 2004/ 050623 PCT/ US2003/ 019601 As used herein,
unl ess ot herw se noted, "cycloal kyl" shall denote a

wo boeesosed  ei ght - nenber ed, sat urated nonocycl PCT/US2003/019601
carbocyclic ring structure. Suitable exanpl es include

ycl opr.opyl , cycl ohutyl, cyclqpe he
@9 LR, uiiees Aiteniise ated ABT el SHA| St atbree- to
rﬂ%rﬁﬁelré@lt 88turatey %@rﬂid&@l‘ib/éa rbs&AIit rlﬁg %ﬂh@ttﬂe B'Gitﬁl@le
to ei menbered, partially unsaturate nonocycl i c,
eaamolﬁ,sdnclude|Cp|§0peqp;yh@Vdobl,lt)'lmwlepﬁntvhéwilohgxyl cycloheptyl
structPre ontains at |east one double bond. Suitable
gﬁngg ﬁ cl ude cycl ohexenyl, cycl opent enyl,
cycl oheptenyl, cyclooctenyl, cyclohexa-1, 3- dienyl and
the li ke. As used her ei n, unIess othermnse not

"ar yI Asgtsed harene pnless ehasyisgdated, “ayqiwkeayl’gmﬁjmenote a
?fﬁ’%l b%s |Bﬁtﬁ@¥h10b§?3@ ﬂ&ee{]}g It lﬂ'rs hv ‘,Siﬁ’_’ Hf) oicgﬂ}é?ggrrﬂ)tocychc ring

Btmétaf@bi/hereinethe Ying- sﬂrruy:ture lauhtair&,yataéast dne dm&jle bodd. Suitable
As used herein, unless otherw se noted

eaamplaﬂ inclygla cyclebaxenyhycysiopgntenyt Gygiobemtenys GY@erspay
r enyl, naphthyl and the |iKke.

%ch@ﬁ%&a 5130&8”2%1% I'ﬁgl ude benzyl, phenethyl, and

phenyl propyl. As used herein, unless otherw se noted,

o5 9 Gl e 8 SR g o
Porh ﬁ’c stsee fdsgﬂwe%gl ,hapadyl, bhdthe likar bﬂ%t?ad@a@ include

use |ro tricyclic group.
q::dmebxdegxe l(@ehw kuclmtprewrably phesh4rdiyl dalit npay alsaluewhen -1,3-
uniaturated, or aromatic. Exanples include cycl oal kyl,

1 oal kenyl, cycloal kynyl; specific exanples include
phenyl , benzyl, indanyl, and bi phenyl. A carbocycle
may have substituents that are not carbon or hydr ogen

such &s usegdiasgin, uniess otheswisesaigd,, “aealieysehallmaan any alkyl

Bt SRS SO AR 51 851 Glohlp RN THheS) BeBhtrilbid e tie.
'Exehflasytanlkylsineludb Seardcyiedrethy) h@d\d pﬁemmpmpyny

three-, four-, five-, six-, seven- ,
ei ght - nenbered nDnocycllc ei ght or nlne or ten or

el eveﬁsmq{eq'gin%ﬁpégg lotherwise 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
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.

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

11



or twelve or thirteen or fourteen nenbered tricyclic
ring structure containing at 11 WO 2004/ 050623
wEOMSRe03/ 019601 | east one het er oat om ni et PCT/US2003/019601
selected fromthe group consisting of N, O SO SOZ,
refera

st e PGBl Sy stk 1o bR SN Q. 5o
VS(BLQ méckoi%qmes SARPHiIERbR,N tmeomtcﬁftmw Mbntaﬁmﬁg 8hé%o four

and 3 or betweén 1 and 2 additi onal
meltimooaltrmteroammes«seadn Fieg.winseorap eptiadiments, the heterocyclyl

IS AP Tnd 5 LM arB %A NEGRD RS s

iYe Vs edd Jer el adiet@rdiyclyIGhay babatlirstedCpantially ahsaturated,
which results in the creation of a stable structure.

@z@nptlgaypamﬁua\cgmmahqq ethe lrigracyelygreupsnayheiatiached at any
E\% érg% (#Hrc])?’ carb ﬂ+ X+h|c gjltym ﬂﬂ%’{:%ﬂb%lof aog(t%l%ns)ﬂucture.
az 0

I m dazol i d| nyI oxazol yl, oxazol I di nyI [ soxazol i nyl,

i soxazol yl t hi azaolcgl . .thiadiazolyl, thi lidi nYcJ

i sot hiEXEARIRTY MeBeFNCHS heterpryglic 9’9‘1‘6? gan include pyrrolidinyl,
'Y u l;

e e e e e el

Emmazpydlny)ll odaquyl ozaznhdzwpumxazobtz;épnsnyazolyl thiazaolyl,

biaaBZalh apPondipita ol RZoYy istlaroIM. b degrehysrofury,
ttﬁiEﬁglh %9&9 Igﬁﬂ}ﬂerldlﬁﬁwlﬁ&kﬁfﬁ% i &R)ﬁ@é%'zmyl 2-oxopiperidinyl,

tetr r ot pyrany fone, “nor pho
t2hommnmmhdinyh;ﬂ Qxammr@winmme@bydmzagmyl 4-piperidinyl,
[ phol i n sul fon ne,

ipré](lfiaiélh[)‘d?’ﬁ) Ry@[dy(lj,I Mgglﬂy IW ir%icﬂliwggé‘)ﬁyﬂ%zin%ﬂ]qetrahydropyranyl,

'tél?éﬁ%%fh'ldp%ﬁr)lyh teitﬂah%@ﬂybpyrtahw élmamb, mdthalmynyl
trlazolel/I tetrazoKI azetidinyl and the |ike.” For
o} ali

ébuamﬂre inybrthiogarphalinyh sulfexide tBiormrpbatiy sylfrpe. hR«dixolane

SIS RTERE Dot BB, irap

QIﬁélﬁﬁﬂ' tria@¥KIMéERa30I7I aystidityl Bedanedike! yl s incl ude
benzthi azolyl’, benzoxazol yl, benzoxazi nyl,

benzot hi enyl, qui nuclidinyl, quinolinyl, qU|noI|nyI

oxi de, Fo}%&gﬁ[ﬁ{gf érgctﬂ'.é‘g'sbp%ted 9?%8Mb'e?é/dmmked

benzi mdazo enzZzopyr an

heterotydiyl Q sécessariy containgat leagt onelmtrmjemyalnd the carbon
qui noxal I nyl i.ndazol yl', pyrrolopridyl, furopyridinyl
@R 48 SPuF‘&SPrid'ée‘é] pyridinyl, furo[3, 1-

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

tetrahydroisoquiunolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl,
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b] pyridinyl), or furo[2, 3-b]pyridinyl),
di hydroi soi ndol yl , di hydroqui nazolinyl (such as

W@ 2¢b405089%lr 0- 4- 0xX0- qui nazol i nyl ), tetrahydr oqupemUsz095/019601
(such as 1, 2, 3, 4- tetrahydroquinolinyl)

ehL oL S oL (060 25 i dermyrazon,
BRVPLRRBE R qutyergsstamien, absaiBeRoBHESsR. 1

dévyzoobe repthigpyrabgrsiiipnaz dinytrobedizbpwiaolyle rrmﬂmyy isoindolyl,

(BB BHoR A gy A LB BTSRRI RRhdsqgvamany

ﬁé@ﬁ#ﬁ&dmyl nabﬁﬂiyﬁﬁﬁiy}/|phthél§£lh§\lh)5£ife%ﬁ5d0§drﬂiw| pyrRioprieyd,
5,6, 7- tetrahydrom az i/rvenolsoc roma

qgmambmylntﬂtrahmdrmummmh, fpmlﬂammpwdyl ieretbienyl,

purl nyI pyri dOp)N’I dyl, quinazolinyl,
I Nk Ny i enof uryl, thi enopyri dyl,

t it hi enw , , and the |ike. Exenplary
t lic heterSeyt oups i nclude acridinyl,
phewox azd ,  phens

%ﬁdﬁrﬁog{{l‘é azi nyl, carbozolyl,

perm ni di nyl, 'phenanthroll ollnyl
naphthothienyl thi ant hrenyl, and the Iike Preferred
het erocycl yl grouEs i ncl ude nnrphollnyl pi peridi nyl,

p| per [Ezemnlary trsyclio hetgiregyclic ggpqpmlmlugqe acq@nyldphenoxazmyl
BNER Rk, oG RERI Y, salBERG Rl orml TR phb Rt oty

inaphthdeighyl, thiindErehyll and theikeazol yl,  qui nolinyl,
|squ|noI|nyI 1,2, 3,4- tetrahydrqu|noI|nyI

1,3, 4- trlhydr0|squ|noI|nyI

g' eﬁzgfi%itgﬁ?fm%eﬁgi{ﬂﬂy&ﬁ% rnc&%'ézrﬂ@ oft¥y1; piperidinyl, piperazinyl,
ipgfrahdmsdapyﬂmidmyt éptyrldylobyr’rolylomdamlpll pkazoﬂS/IalsdxaEI)d,smhdmyl
herein, unl ess ot herw se note

SREDENb ybiiatiohl ot Crisclil 59 0Py tuimgolyls igdiazoly,

|
REFRARCTRBofin Bl of 2R MBI A 1 B triyrofpoquinaliny.

gc@Bﬂ-ieﬁabyandablotyugjentzbmazmﬁkt;énmamlyinbelmzthiaeolyl
central part of the nolecule. Suitable exanpl es o

het erocycl yl -al kyl groups i ncl re no /i
to pi peridinyl net hyl, ; \ /

benzimidazolyl, tetrazolyl, oxadiazolyl,

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,
pyrrolidinylmethyl, piperidinylethyl, piperazinylmethyl, pyrrolylbutyl,
piperidinylisobutyl, pyridylmethyl, pyrimidylethyl, and the like.
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pyrrolidinyl methyl, piperidinylethyl,
pi perazi nyl met hyl , pyrrolyl butyl,

w@r@ansaenyl i sobutyl, pyridyl nethyl, pyrim dyl e¢tyb2003/019601
and the like. 13 WD 2004/ 050623 PCT/ US2003/ 019601

2l ky1 HBEN aniGuatprotBs FsuitiEbgt .y ik e yiptoalkyl,
th %%@dwyhétémrgmhgrgmbenwhﬁbé bHEMrmore substituents,
preferably from one five substituents, nore

prefiecatlp |f|y)n1i oomt@ fige substitueats, mase prefeeahly fronmene to three

SuPHELERNS ritet PREefay b o7 Mo iPafust S TRERPEEAY

tdapdctéd fropefhenist oPBulstit@entssubsti tuent or variable at
a particular location in a nolecule be i ndependent of

its definitions elsewhere in that nol ecul e.

under Ett igq@‘ﬁb@%ﬁ érzé{k}ﬁé 'd%Hﬁf%ﬁ oEIl ysslﬂl%flfute t bPU?rri’?rﬁlé g{t ES

on the'cC ISInVG ron can ese

Pagticiflardodatiat @iﬂdlécul@ behrdeperident oplts)meﬂmtlonsptamdﬁare in
that are chemcally stable and . that can

Syatmelecled bis *ﬂ'&fﬂﬁﬂO@GéEGkﬂ&ﬁrﬁ'twﬁmtﬁ #60 supshigigiratigns on
YhORE 'tijiﬁﬂg%fﬁ‘ﬁ% ri\férnilgn ﬁrb% ISH§IS &{@ij@fr ary skill in the

nonenc ure use hr oughout osure
taet tol prakndeocrdmmumfs mb'eadaedlegnmaﬂwsfa'mbtheand] Hhat oem be readily

d i bed fi folloved by th
Shtesiied it (hbinkisa KPRB i ScresvbAen fente mpthds set for

fr%rrelﬁxan'pl e, a "phenyl (al kyl )am do(al kyl' )"
substituent refers to a group of the formula O (al kyl
/ - (alkyl N H The term"subject"” as used herein,

refers,tp an ani nal ferabl MDSL

or ef exdsfey Mo RomeRe BhHe et 1oy ERBRTbis A§fibsure, the

te@@hARSYrtion BP RS d’éﬁigr@ﬂe@ 5id@dhRiH RRIdscridé fifsefBllowed by the
"therapeutically effective ampunt™ as used herein,

rasjacent functionality tawasel the ppiné ot attgehmentorThus, for example, a
phﬁeﬁfa?kylfamlho(aa%ﬂt’ sbggt tuSH I’%'fél% tb % r%hBlo‘?Qﬁg %rnﬁha

O
(alkyl
ﬂaﬂkwku/ @

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.

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
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medi ci nal response in a tissue system aninmal or hunman
that is being sought by a researcher, veterinarian,

woremitosie2zioct or or ot her clinician, which incledessbd3ni1eol
WD 2004/ 050623 PCT/ US2003/ 019601 preventi on,

i nhibition of onset, or | evj ati of the s to of
{Prevedtioa8bibgion qfiansetiar ab%Y'ﬂng’l oldie dymptems Glthe disease or
I?ﬁo%é? béﬁ’itr&ﬁfe@ conposition" is intended to

encomnpass product conprising the specified
|ngred|ents in the specified anpunts, as well as any

pr odu whi ch res t direc

Conbi A 3Eese T e farpbiortRaptiaty i AeFe {denditPass o

?‘P@@dd‘t IcBFhpEMg the: spiievil hQFe'dﬁié]'&s #s b pedifd amounts, as well
peci fi catl on,” particularly in the Schenmes and

Bsanyl msduatr\ehla resultso@irecthppondirestly, &iam sgmpinations of the

SpRRreR Rl n s reolel NS, o car oy Pate

DI PEA Di sopropyl et hyl am ne DI\/AC (or =
N, N-di met hyl acet am de DMA)
4- N, NAbbrestigtiansrises-in tye sgequpatlgmpartlcularly in the Schemes and

SR P AT T T Pohy A ne TEA =

Trifluoroacetic acid THE = Tetrahydrofuran The next
secti on describes the r‘nrmnllndc nrovided h\/ t he

i nvent i onDBAD = [ Drfert-butyl”

azodicarboxylate

DCE = 1,2-dichloroethane

DCM = Dichloromethane

DEAD = Diethyl azodicarboxylate

DIPEA Disopropylethylamine

DMAC (or |= N,N-dimethylacetamide

DMA)

DMAP = 4-N,N-dimethylamino-
pyridine

DME = 1,2-dimethoxyethane

DMF = Dimethylformamide

DMSO = Dimethylsulfoxide

TEA = Triethylamine

TFA = Trifluoroacetic acid

THF = Tetrahydrofuran

The next section describes the compounds provided by the invention in

more detail.

B. Compounds
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nore detail. B. Conpounds 15 WD 2004/050623
PCT/ US2003/ 019601 The i nvention features conpounds of
wo coomb@2y 1) as descri bed, for exanple, in theP@bUy®03/019601
summary section and in the clainms. Preferred
conpounds include those wherein: (a) NRLR2 taken
toget her form piperidinyl, nethyl piperidinyl,

di met H?\qug}/é}%orpﬁéraﬁﬂbb%b oun@b%tfl?drlrﬁma 'OQ’as descrlbed for

met hyl et hyl am no, et hyl propyl ami no, or di propyl am no;
(expmgiRy, 2 thabbove sgminhay sieotion pnfiem th Qlyllms Preferred
pyrrol [ al n%ql d| et I am’ no; (c) NRLR2 taken

Hq Nor pyrrolidinyl; (d) one of
R4 a”‘fa)':ﬁR"Rz féken(t%beﬁ‘br*f@rrr@p p@f’l)ﬂlnﬁﬁ rhéthﬂplpériﬁmﬁ i's

1; (h) IS a saturated |'i nked ni'trogen-containing
idanethytem'hpt pyrroljdinyli dlemlamm@d matbylethylaninou ehylgepylamino,
unsubstltuted pi peridinyl, substituted or

GHSRCRYIRFY pi perazi nyl . pyrrolinyl, pyrrolidinyl,

t hi ongpPRRI'RAkenatd etH@bl‘f@hﬁElp@YHmy(jp)yn@ubmyi , lortdésth@amino;
is selected fromN (C 1 [Jerazm

N- pherig) NRpRptakenitagether for TTBP'IPIGF'QE‘H epPYElidinyldecy! |

and 1, $|o[45]decl k) Qis a
rmnova@ %l'éjéﬁgl gg?q%fga% am ne sel>/ect et(JI %rom

aziri Qe)wre" islG4, 7 trioxa-1 0-aza-cycl ododecane,

thlazoll di ne, 1-phenyl-1,3,8-triaza-

spi ro[(& Pﬁé%an 4-one, piperidine-3-carboxylic acid

di eth . 1,2,3,4,5,6- hexahyd
ro- [ZXQ??Elpyrldlnyl

4- ( 3- t(h) Qlis arsatetabed {\bhrd«ejzilrjltrpgerecamalmng heparpeyayli n-
1-yl - (BI‘I m di n e- 4- car box

net hyl @IS@ﬁIeQqu@prmsugg oraqﬁ Hu(fed?l plperi%lny?| Substituted
u(ﬂ%uf}s h"@?ﬂt@Pébﬁz{i}fﬁWr?o‘hﬁ?lhb&ﬂrol"ﬂiﬁﬂ}’{mé}ﬁbf‘pﬂ\olmyl and

|om)rp cycl opentyl -am ne
Hhonm\ollny;‘ yl)-et hyI] nmet hyl - am ne,

1-pi p%“ stltute}g Qs selected from N-(C 1.5 alkyl) piperazinyl, N-phenyl-
piperazinyl, 1,3,8-triaza-spiro[4.5]decyl, and 1,4-dioxa-8-aza-spiro[4.5]decyl;

(k) Q is a monovalent radical of an amine selected from aziridine, 1,4,7-
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]-methyl-amine, thiomorpholinyl, allyl-
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;

(I) Q is selected from N-morpholinyl and N-piperidinyl, optionally
substituted with between 1 and 3 substituents independently selected from
hydroxyl, carboxamide, C4.¢ alkyl, 5-9 membered or 6-9 membered
heterocyclyl, N(C1.¢ alkyl)( 5-9 membered or 6-9 membered heterocyclyl),
NH(5-9 membered or 6-9 membered heterocyclyl), (5-9 membered or 6-9
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di hydr o- benzoi m dazol - 2- one,

2- (pi peridin-4-yloxy)-pyrimdine, piperidin-4-yl-
w@yokases22- yl - am ne, phenyl ami ne, and PCT/US2003/019601

pyridin-2-ylamne; (1) Qis selected from

SHATSPhER r'é%%'quyﬁu%&&@@wf' a0 bRt o amembere
E%@BEW@W 1 ﬁ% ?%g : gﬁigﬁgﬂh@;%bhe@ﬂf&ﬁmm )¢5 alkylene,
laade(pbegyﬂ;}@{ 3 alkylene--avkere) ¢ach of atmvechetdranyclyl, phenyl, and
t
R er o oae A hby ol TS 85 sty
dhelfifly %féd%?@r@ﬁ‘é?éé’@r@htr&eémbednd C1s alkyl

het rocycIyI)Cl al kyl ene, 5- nbered or 6-
msn‘oer(m] Q Isesubistituped y\{lth@ subﬂlt@ergﬂ qesmprising-e. B9 membered or 6-

B RERTHeI¥ HeRupr i Mtbun SRER HGih il pFRRiay

Wﬁbﬁfr?lclfﬁi'dhholypWlﬁﬂtﬂézolﬁW1 ¢ Blkigdenegorarustyl nhyadetyl, 2,3-dihydro-
0 tlonaIIy substituted with from1 to 3 substituents

umdﬁyieha@zimlqa@éyle%péqbemamlm%eﬁﬁetraﬁqul& -cYKHENe gigdrazolyl,

i BSks AU B i DRV o WR s ikl StRPEYrAIGH

het er gayQligla mumte@beoheabétmm Mymorgpblinygyr i mi dyl ,
fury] tpi ofuryl, imdazolyl, (imdazolyl)Cl_6
al kyl daBR” BYPYEN: t hi azol yI, 2, 3-di hydro- indol yl

b |
benz, ThERE B WeciaBHMBRERJ! S0y oGHe AL bty
twherziol 3d|% p?p%zylgmlarbhﬁﬂc&eﬁér‘?y%/d?lez o&»hdnaiWSthbgtllttl;teq with 1-3
Qis. a substitu nsybstitute in
(sejosﬁyentss SeJerGE diom palo. rire.SeBPeend C o AMphenyl or
9 meapPRP ?sdséé&%tft]d’?n '%ﬁb§ﬁt9fébcbb’ unsub&‘ﬂﬁft&ﬂ 'bhéﬁyld pyridyl,

phenyl or aromatic heterocyc i's optiona

Pynistidylpfuey, mlcbfbryL iBidazdbyt (lmmaztoiyl)&‘eleeaik)deng rxazail,dhiazolyl,

ety St b RN o B iz aRg, REHEEOWICTE

%\( Ié?\éjﬁétraidglygrlaiélyl?é% Hikylenel ﬁ%&@lW'(pyrrolyl)Q - alkylene, and
m | Kyl ene,

dazol yl) oxazol yl, ‘thiazoly
pysrollilhydr o- i ndol yl ,  benzi i dazol yI

22 Oxohers @ AAZALMg of LELIBARINLkEkab, 2 e
(pyrrqkyRy @l bsAtltul onansabstitutdr syidyl:;

(t) wherein niis 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
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, C; alkenyl, 6-9
membered carbocycle, 3-12 membered heterocyclyl (preferably 5-9 or 6-9),
phenyl, (5-9-membered heterocyclyl)C1.¢ alkylene, and (phenyl) C+.6 alkylene;
and R® is independently selected from Cy., 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,
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(r) RO is substituted or unsubstituted phenyl; (s) RO

is substituted or unsubstituted pyridyl; (t) wherein n
WO 2001050813 and R2 are independently sel ected freom/022003/019601

al kyl, or taken together with the nitrogen to mhlch

thﬁ% are attached, they forma non- aromatic

mesabered dieterpey gy ons ?%M‘ﬁnﬁyaﬂﬁépfmw‘\)gcamalkybne orQisa
|
T
m@bm g addiciohito gine Nl- Iléﬂ((gg MBogennmer@LHénneerrai NEt@Rscyclyl
may oRfiRgally coptainbeRyPen 4.5 JeHation! REPRAY s agpandently
%&?’r E’??erso%ew K&YeR Séé’rpby §ocﬂfe Qkﬁ alkylene, alkenyl,
bekialle

ere heterocycly C1 al ky ene, and
(atenyéne, Gbtéroaydlyll ey@oalkﬂndnmwlgroumwyoﬁaﬂh lg)e

lected f ClL .2

SaaeRnptayly ng anronai i balSied W Bl bemien 1 BROck afimytivents
PRI el RGN IR NG, i gginand C
20K/ mmgrmuuszoeemga@an b(asfugth@é mﬁ@p@adently selected from

TP A e b O, e RESRA HatPbe SR Nt

po& higterd blm ﬁlb% &d hétePocycl ehyl, G0
gg%lﬂbl%on toetrhéér PFﬁkl ne ni trro tyheW(p'l]s ?renéered

ma}*wl@ne hydyowandrbﬂnzyl aaatvmqﬁe sached @bovgmgterocyclyl,

S, S BT o AR e RS AT it
athﬂﬁcbmknethw &easdh@ﬂﬂacélﬂiwllpewcépﬂable:sfajt mté«ybr amide thereof;

aryl groups each be independent]y and nal |
subst|(tJDJt(é&1N%H¥%t%@T\A@QﬁﬂPrJﬂH“@'% Wooaragny, of 7

t U
EBRERGE, 012 O SRl I Siuaabp e
Féﬁdmylermﬁenafmr@ , Pyrrobieylf plyn'dﬂehnyl,ntdjmmqb@otmyd and morpholinyl;

ected from, bert-butyl ox

8 o i L BE ks AGOEIeT K b Rkl O BYTTONRINYE, (2) n s 1,

,ﬂﬁﬁ% h I, C2-
hyé’re@yaﬂ%%%tg,g(fﬁ) r ox he%)ﬂ%bg:@gé{ﬁdlgirqd vwrw)esgyeach

of abawg Qe mogulyatinyl or sqﬂsem;ted reerohalikgl  substi t uent

r 1§ ol DR kerbiodB st 1o mm IR AL By Eioli i cethylamino,

salt, gadfranpr anide thereof

wherein Q is NR®R® and R®is H and R is selected from phenyl or
aromatic 5-9 membered heterocyclyl, wherein said phenyl or
heterocyclyl is optionally substituted with 1-3 substituents selected from
halo, nitro, cyano, and C4.3 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)-
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)-
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(u) (1) NRLIR2 taken together form piperidinyl,
pyrrolidinyl, or diethylamno, and (2) Qis selected

w0 eoaosusbst i t ut ed or unsubstituted pi peridi nyPGT/US2003/019601
pi perazinyl, pyrrolinyl, pyrrolidinyl,
t hi onor phol i ny nd norp 1). NRIR2 taken

st ydl-arpine: ﬂr[ﬁe(ﬂrmpﬁwIndrylmﬁiMrn'%m(ad)rbut(?zynyﬂ is 1,
Efﬁ%n{o:ﬁéh&} r‘|e 45[\?\/)@& ﬁgné.hwmtﬂ OBH&WI utglﬁt 3-ynyll-morpholine; 1-

prperi 1N
ﬂﬁeﬂhpm-l[aﬂ-ﬂ plpiefbd|MRJyIﬁEtHWJpaBnyIMat-Bqnyﬂmlperazme 1 [4 (4-

%ﬁ%@?ﬂﬁmeﬁ W&L@VM] 81@6%\%}?@%@ @Splg@[@gt”wl but-1-
R TS 8 B oy ST Y P amine:

Slu{m[4|-(t4ubemty\h7ptﬁem:l-lr31 s,{llhethyl )tm‘rarell]simte?ey@yj}-pmnmmn e[4-(4-

4 R L3 e B BB -
yﬂ%@%ﬁzyl}-ﬁhﬂa‘r% Elyﬂ’}eét'h@hﬁrjl =[4-(4- plperldln -1-yl-but-1-ynyl)-benzyl]-

but’- 3-y i peridin
ﬁe[cahydromtpeelirm - [ﬂw@l-plpaudlm {/inlylpgt-1 ynyI) -benzyl]-piperidine-4-

Eaf%al’w(yh G iy O o R e

L4 B]d%éhdi |ﬂ-nELet’nyl 4JP4LK4-19 CFerldln -1-yl- but 1-ynyl)-benzyl]-
nyI enzy hol I ne di hydrochl ori d
pmexaglmepyyc?l@me)ml -(4-piperidin-1- yI -but-1- ynyI) benzyl] amine; indan-1-yl-

Jaxh. t@#@ tdjp%[&f@% Aene ﬂ)glr%/ﬂee{rbﬂ' b Tiphenyl-4-{4{4:piperidin-1-yi-
ZQ@AL;%@%WM&%QW Gl&ﬁﬁ;fl 4tp4n(4331pﬁndnﬂ1f1aynm 1-ynyl)-
peridin-|- t hyl -phenyl)-but - J
tl:mngnlsjpm%azln@ 4-[4-(4- plperldln 1- yI -but-1=ynyl)- benzyl] puge azine-1-
g-]alhfloe&ﬂi_abﬂet'éh%dlyﬂeéféﬁt LAY{a-pBERih 1-Pb a1 YRy -beRRyiRN
rpfixbeitmi’éiné;- I[I 4?&??3'/'2‘?{4-94?@3 dinvtiyhLt-pryeryiftbenayt]-pipegragine; 1-
ARG BF PRI BVl iagsireld. Glgecan-4-
n[e4’|(é Z;{/?ﬁr‘l(ﬂh”l %I t?ﬂt-1b%ylﬂ-benzyl] piperidine-3-carboxylic acid

n
élé‘hﬂymnﬂ@-‘({[& -(4-piperidimd 1,4 -put-brynyh-bamgzyl-1b2,3 4, b J6-Bexatydro-

12 Zjbipyridinyh, dd3y(A-pPprdingi-H-autyd-yayopnzyldr grtfiflyprpmethyl-
)ﬁ?ﬁé'nill‘)-@ilﬁ@étiﬂbnﬂ {43[3I(4 pﬁﬂerldm 1- yl -but-1-ynyl)- benzy4] plf)erazm -1-yl}-

pi pefridin benzyl | - pi peridin
gxy{lmldlpa, 143-,54-,@@3r¢ﬂ1m13yl3hu1-5wn -benzyl]-piperidine-4- carboxyllc acid

ANag: REREY! Ié-l(f-pﬁ)ﬁerrlafﬂ W%Mh@%ﬂ?&-rizyu JordytidtitoRi bR
%?uﬂéy&tczl ﬂJg:rPgilnr?&? phengl) ethyl] rr?elthyl [eé r(é pllp]>er|d||n -1-yl- Otl)ut-1 -ynyl)-
Lbenzyli amr?mg,J 4-[3-(4- plperldln -1- yI bu%/1yynyl) benz))/ll] thlrc))m%rphollne 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]-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; phenyl-[3-(4-piperidin-
1-yl-but-1-ynyl)-benzyl]-amine; 1-[4-(3-pyrrolidin-1-ylmethyl-phenyl)-but-3-ynyl]-
piperidine; 1-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-azacyclotridecane;
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carboxylic acid am de;
8-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1, 4-di oxa-8

WO 2@z/850ps r o 4. 5] decane; PCT/US2003/019601
1-met hyl - 4-[4- (4-pi peridin-1-yl-but-1-ynyl)-benzyl]-

C‘i’& E;wiifgfﬁplpe(r@ insil sdmethyiphegy)-But-3ynylAming. ety 4 (4-

'ﬂiﬁendlﬁ‘-qaﬂ blrtéﬂ'-ynyl) benzyl] amlne Iphenyl [4- (4 plperldln 1- YI -but-1-ynyl)-
pi peridi but benz

Qﬂmmanunpm-([%@naémdnrmnynnetmyl -phenyl) Yau -3- ynyI] plpendme 2-{1-
ﬂérﬂ%}}dﬁ)‘ﬂ ﬁrb?f }S@X‘fgé’%ﬂ@?em}? 41“%% B)yrlmldme {1-[3-(4-

Qﬁﬁéﬁdlﬁ APYIRRRAZYE)- benzyl] plperldln -4-yl}- pyr|d|n -2-yl- amlne 4 [4 (3-
(4-pi peridin-1-yl ¥ yl ] - pi per

1mo@pb@-ﬁyy rr@tlagdmpqry})tb%&my){]e@pg}hohne 4-[3- (|4 thlomorpholln -4-
r?_}iljb IQ?r&Qpﬂr{ﬁh%&rpﬁIoh 4 fs YA IpkrBRRFXA-but-1-ynyl)-benzyl]-

hioherphpinie; 4443 thigmpsrahotina-limethylyhdnyl)dt)3-preyiizy | ]
pi per azi ne;

fvﬂsnmh%wﬁ Ji-horerandlary bt LRy peedidniomrioline; 4-4-
alod:rh bl BEEHA 1 Ly pieck b RSRAYorBhBne; 4-(4-f3-4-

box ['ic aci di et

Jrné&yaﬂrpprammﬂdylmeihw -phenyllibyte8-yhylbthiayioypholine3 1 4nethyl-4-[3-
exa

Rt L P D pbrazine: del3zdrpingriia: 1-vl-pyt -
Wn‘glf)'ﬂfeth‘ékl] ‘plpFé?ﬁﬂYM)olPﬂ Q@f AFhéPhokn {44yllb'§rt-(14erIP§éhﬂﬂl]fblberld|n-

I"-"but - pi perazin- yrimd
14—pt3 A¢[3- (ﬁrtpmcanphonnAyyl bt 1-ynyl)- benzyl] plperldln -4-ol; 1 {4 [3 (4-

B S S L T S b

'rﬁéfho%y)d CFérir*ek{\'yh-'g%(Jrrmwnﬁ?henyl] -but-3- ynyli1 mothoIme alnge4r I{% I[3 -(4-
rmg p(y-mperldln-grwmh %nl%g,rml}@;ﬁ%ynyl} ¥h|omorpholme
4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-thionorphol
ine; allyl-

cycl omamudndl %o(rfbd@irﬂermclu@e| 1y{4-(Bgipdridinyll-ylrmethyydengl)-but-
y3 ybxl}plpeyﬁgnﬁ; Jt[ér(ﬂyﬂlﬂ)erld'ﬂ 17¥|tt?qtﬂx)§f3¥|bb‘é&%)d]cf?@?ﬂ@'ﬂﬁeﬂd3 (4-

et =R erenaine  4%-(tpperiqn--yhbut-t-yny)y

%emmmcﬁphbhneﬁmwﬁ}oomm AH3-(@4pyrmlider-il dil-but-1-ynyl)-benzyl]-
but -

p{lger (d|De; b—[ﬁ/ %pgﬁ[rphdlpﬂ %lmetmﬂ Rh%l;llyg) but-3-ynyl]-piperidine; diethyl-
gﬁrﬁﬁl [lerfalﬁqr I|%Lﬂ 14@(3!/!} bénzow " 9-[28020p SR GRZRY B ynyl)-
]dezpréhdymﬂl-()l Be{ﬂm-z[%(ﬂl-pwermm -1-yl-but-1-ynyl)-benzyl]-piperidin-2-
dl}pétlh%ap[zé f4 -(4- plpen& in= 4 {lmbuqy yﬁﬁ?ggn%ylf)geca%)ydrg q].nnollne 1-[4-
SRS oA e sedasiin .-

; 2004/
cp'ei;;?d?m1’Yl¢tﬂ4lfmsdbbemyh]-14ydim-8sazao$quiﬂﬁlma®e yrpethyl-4-
6&3%?@@} Iigdr'inieyt(l%p[ iﬁ)&ﬁ@@r}zygem%rﬁzirbemcxcélohexyl [4-(4-piperidin-1-
RBYH =yl (tferﬁly?%rmﬂenmaaml‘r -PiuY= (4= pwmham 1-yI -but-1-ynyl)-benzyl]-
benzyl ]'- am ne; [4-(3-azi rid i n- -yl
rasning! 1dfdApinenin- 13yl;hw1}ywlb@en@l]rmeerapr{e1 A-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-
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[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4-y
| oxy}-pyrimdine; {1-[3-(4-
WeeEans@en- 1-yl - but - 1-ynyl ) - benzyl ] - pi peri di n- BEHDU320p3/019601
i din-2-yl - amne 4- [4 (3
hol i n-4-yl met h

ynylgrb@)pzy% mﬁ)%( |°ﬁ c)zaak()juff\mldey g'y[l3] 4- ppor‘? Ini ?l; but-1-
i/hi/giﬂen% Y-t b?no*?ﬁrﬁk?li}ﬁb; aﬂ@fcpblgbéﬁﬁjl -(4- p;/pendm -1-yl-but-1-ynyl)-

| peridin
thanzyrlﬂ}apmm;| He[3-(4- plpendm 1 yI but 1 ynyI) benzyl]] 1,4,7-trioxa-10-aza-

Llﬁﬂéaﬁﬁ%’g P2 4p[350 ghlazof’d%l ﬁfrné/thypgﬁéw)llf bLl?tué yﬁny 'E)Ydérldlne [2-
41 |H3m661 3-|9I)f{lﬁﬁ’yl}3h@thyll-{3~(édp1¢6ﬂd1rlﬂyﬂéﬂul-ﬂW)Ylbéniyl]Lamme 1-{1-
[[@-(‘G-zillmaftdﬂw -yhibérl e yh-trerayeripgnidin g 1 3-dihyeres- ynyi }
%B%Bfﬁ?s?%é@@aéré PTG prolsos L Ymev iR

?j imée; 1-nethyl-4-[3-
4-

pi peridin-1-yl-but-1-ynyl)-benzyl]-pi perazi ne;
1-[3-(4-piperidin-1-yl-but-1-

31’”%”3) M@H&n?rjeﬁerréoo@éihe ﬁ]%?jst i Iude I% [%g glpefldm -1 gfl bgt 1-ynyl)-

penlzyl]l-morpholine and 4-[4-(4- puperldln 1 -yl-but-1-ynyl)- benzyl] -morpholine;

4-t hio hol i n-4-yl - but - 1-ynyl ) - benzyl ] - pi peri d
,%_[(izpqﬂlculgrw %)et g)rr(ngr
met hoxy- pi peri di n-1-yl met hyl ) - phenyl ] - but - 3-ynyl } - pi pe
ridine; 4-{4-[3-(4-
met hoAdqnﬁlqnzai edamples;@frmﬁmgnq@heolyhp Hu[S-Grglpy:rIFWerbbut 1-

e B BB b ool &
i@-‘éﬂdﬁé}ﬂi ORIyl )%‘ér\@ﬁ morphollne dlhydrochlorlde 1-phenyl-8-

pi peri din-1- Ineth
12 inenslipdrsidiud-ym o TrA pér iava Spirofd. Skdecan-4-one; 1-[3-

lﬁ 15%94 &:F ﬁ "z Iﬁutﬁlhf’n‘%& g%}'%d )[)‘}Béricy@éﬁ %rb&%l,c %md diethylamide;

41 {33(4 rp@h@ifhﬂ-@l Butl yMyI-)Jb@hz%I} YTB{B,M 5,6-hexahydro-[2,3']bipyridinyl;
enz phol'ine dih

i Biopyiingt Yhbut 1YY bBORYIE-Grigyoreenatyyhahenyl)-piperazine;
%‘ PEES C-Beridin-vkout Lymd)Ber2ylRiverazin s pyrimidines, 1513-(4-

rplpbritﬁn 1dyI€tidgyll ynlyl) benbzyl] piperidine-4- carboxyllc acid amide; methyl -[3-
(4 mpeliby oL Ty e oAy 5 31 ety A [2-(3,4-
kb‘?r%ﬁ*c%xy%ﬁé@ﬁ\f%tﬂﬂtn@t”l%-{(h ol é%ﬂo(lﬁ' 19ylﬂﬂt'1d¥rﬁyl b?nzyl]-amine'

nz

Y- [3AA-piperigier1-g1-buti -y hylhbenzyljthidmeolphatink] altidcyblpgeotyl[3-(4-
ui, nol

IRty sRenaviaming: B3ttt vl
y 9 291 B&izat Joﬂi‘ecﬁh@e’f ] @tﬁlaiélrdﬂﬁl?) 2yimethyl-
-yny g ?féni 3 Xa- F

benzy 8- aza- spi 5] decane
meayh»}but&-yrﬁyl]-mlpemdlper [2e|¢1|h-L-IndoI 3 -yl)- ethyl] methyl- [3 -(4-piperidin-1-

é{fbpgﬁe\ggyf)yt[%%,lbenzé AP BB Min-1-yl-but-1-ynyl)-benzyil-

3H|péﬁﬂln-34 Wlk{'?) dih?ﬂ?o\lbénz’{\:ﬁﬂn%zol 2- one; fhenyl 3- (61 plperldln 1-yl-but-
i ndan- (4-piperidin-1-yl ynyl enzyl ] -
ahymui) benzyl][ amine; 1-[4-(3-pyrrolidin-1- ylmethyl phenyl)-but-3-ynyl]-

:PI %rbcé g%;fjoe i [? z{E (pipe\ﬁdlrp l‘ftyl e qurM )br?é}ﬁ%/h]az%cQaBﬁ'Fdeggne

pi peridin-1-yl-but-1-ynyl)-benzyl]-pi perazi ne;

1- phenyl - 8-[ 3- (4- pi peridi n-1-yl -but -
1-ynyl)-benzyl]-1,3,8-triaza- §p|r0[4 5] decan- 4- one;
1-[3-(4-piperidin-1-yl-but-1-
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ynyl ) -benzyl ] - pi peri di ne-4-carboxylic acid am de;

wd2003/08062pi peri di n-1-yl - but - 1- PCT/US2003/019601
ynyl ) - benzyl] thlonDrphollne
al lyl - c | opent yl - [35.1 but - 1-yn -
benzylf gxamiples igcl g E4 -{4- ﬁpe&ﬁm f: )Xmé t'?yl -phenyl)-

4t
b ngy(rgvutbﬁﬂg}golhl"ﬁ?ﬁyg gy 4- ﬁ?én&.ﬁpﬂagﬂbu@v%g% Reppaimine
phiediyhd:-(4F mpe(ldm -1-yl-but-1-ynyl)- benzyl] -amine; 1-[4-(3- azmdm f yﬁnethyl-

%%W b,yz@ X}'M] H¥ |Jfléne 4 ?{13 per,%ler q[yl %Iu? 1-yr}§/l) gelﬁzyil]
[p?pémmmgﬁbigqlﬁynhaﬂnebw -{3- (44Pwe}|db1enwbht PiyRTisEnyH- ¥

benzol m dazo

mend(mpw pwilidini2nylangines #i¢+(3rnempojinaylmetiyylsphenyl)-but-3-

DB B s e Bl P o RIS LG bR morphaline: -

4- plperldm -1-yl-but- 1-ynyl) -benzyl}-thiomorpholine; 4-[4- (3-th|omorphoI|n -4-
benzyl ] - mor phol i ne

Ao hemy kb Sy -srbp iAo hetaial e Ut T-yny)-
%%‘%?ﬁ‘ %8m‘o{r‘;§ﬂéﬂf?{é 4](31[§ éﬁ%&h@?bfp@r&u& A1yt phenyl]-but-3-

benz Pl peéri
4ny rﬁéfﬂhbﬂ@é '4'{4*[31=(4‘hré®ml-plpmzln>1Wﬂewyl) -phengtjdiut-3eynyl}-

pI per

iwﬁmqrpla@lrr@y|1rmﬁmybﬁdﬁr(ﬁe°'aw@l)arw'mtm -yey!)-peppdlipipegazine;
[13p(§1[ @pgﬁgecagr %utyi gh&‘lib%giﬂ}’b?pe‘ﬁ@ﬁﬁ( 1o L[ B (BridrbRSIf-4-yI-
(blt{1-yreyl)-biemzyl]- mperhmn-41ely Ay[B)(4Hbionydrphplipdyl-diutd -Brwtabenzyl]-
boxgrgigg 4?8 I {2 [gt 4- m&ﬂ]oxy p|per|dLn 1 y?m% rPy?)rphenyI]lbut 3-ynyl}-
wﬁcf.n@%mé n? >§p—éupénBiﬂXﬂ-Wﬁétﬂy[)%h%nl/HﬂbBYJSLﬁiy[}y|
m@mhb’rlbearmd i‘-{4-{3 @WQWDWPWNW“ -yirnetiyd)yphsnydrtatidwnyl}-
é'J'P&'lC[feh?'Hlepi peri di n-1-yl - but - 1-ynyl ) - benzyl ] - pi per azi

n-1-yl}-pyrimdine; 1-[3-(4- piperidin-1-yl-but-1

-ynyl) - benzyl | - pi peri di ne-4-carboxylic acid am de;
met hy|THesinvention also provides compounds that are useful as synthetic

é@tﬁymggr' d%tgf hféj, (lgégijr{dsy&%é H&?é“r&%h] él?chpégﬁgéurhd?s Whlch
dharicBREY m&seawrbayeidﬁhblze phafyibcédidat apiivigy intiudelthose

yl - but-1-ynyl ) -benzyl ] - am ne;
zprwd(edupm}ﬁemftﬁmeqaw syathetic @xamplasenzy| | - t hi omor phol
ine; allyl-cyclopentyl-[3-(4-
pi peridin-1-yl-but-1-ynyl)-benzyl]-am ne;
10- [ 3-THe ipvertiordalse lcopterhplatels gutyippunds |sotop|cally -labelled to be
benzyl 7-trioxa-l0-aza-c

qutqctg%tettm BOSIrPR EALISSIgN ,t@pﬁ9¥ C'h?ﬂﬁ%er‘i or smgle photon emission

ﬁ&%&%d g&hpéra\gﬁ& JFPECPW"ESI%T“?E %{%g?ﬂﬂgrm medlated disorders.

yl -but-1-ynyl)-benzyl ] -am ne;

1-{1- [[Sgurgng ng1 pe{ tlhg pnro%eglsesbt%r preaé\rgtlgn OF fﬁe cc]mpounds of the
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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pi peridin-4-yl}-1, 3-di hydr o- benzoi m dazol - 2- one;
phenyl -[ 3- (4- pi peridin-1-yl-but -
wd20mpsde2benzyl | - am ne; PCT/US2003/019601
1-[4-(3-pyrrolidin-1- ylnethyl phenyl ) - but - 3-ynyl ] -
p| eridine;, and 1-

reweri by mgaps pf 9ﬁ9Y€)f1tl9@ﬁEVqte‘ﬁi‘9c%78PB? rfusbcas thosg described

el @)géétp’g f%@%a&%ﬁ@%@? o e;dlyltlﬂg\tv h@F@gﬂgﬁglenum

lF_ires§, 1120p% }andﬁﬁ Wa Greene & P.G.M. Wauts, "Protective Groups in Qrganic
$ymfrt1g3{ sl. h-d 4-\%rpnew.%|yrg ébx'ls'%g N8 lgtégfe g Ichu'p"%nr]n([:}y be
Gﬁﬁi&\é%% [ag?fcﬁrlgrzﬁ%rln't 3“ prseé%oém BiHgelusify meth682 khdbwalidhs the art.
phenyl) - but - 3-ynyl ] - plperldlne
2-{1- - B hawh < BUb A eyl ) - b ] -
pi E)er .['ﬁ‘f%ﬁ’%\ﬁgﬁ’ﬁ%ﬁﬁmﬁﬁwfgfs) (4?&2%6]” din-1

-yl -but-1-ynyl)-benzyl]-

pi peridin-4-yl}-pyridin-2-yl-am ne
4 [ 4- (P3otastipn don t,hlem)ﬂrml gwumwgh@pp pethykethers, substituted

%f%:l/ %ﬂ{eﬁéj%rurggﬁ%efd ethxl e heBsu tsu|bst|tut? S)e%%yl eth?rs and ﬁl|¥|

igtRers4-

[ 3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-thionorpholin
e; 4-[4-(3-thionorpholin-4-

yl met I t yl ] -norphol i ne;

4-[ 3- ?éz/tj Hg%ypﬁhyl Et%iwl but-1-ynyl) -

benzy|Bxantiplosof phbstitated methyl ethers include methyoxymethyl,

e R b R ol
f%ﬁ?ﬁ*}/%&fﬂwHetHBWBén]szslaym%nwnxh}me :ﬁézsgpmemyl

4-pi peri di 1-ynyl ]-pi
rguavemahaethyl t-butoxymethyl 4-pentenyloxymethyl, sHoxymethyl 2-

{et:f‘;\o%yeftgog Iﬁ@}ygr?é? )éntngHggroetxg Jr?\et*ﬁ?/PZbYs(% (Q\'Ig roe h%xr)})methyl
Etrl%W%MJEWHeTWIPl‘é‘iﬁaﬂ%@roﬂqﬁ&nyl 3- bromoteltr]ahydropyranyl

olin ynyl ) - benzy
netuahydtoﬂmdpwanyl 1 methoxycyclohexyl 4-methoxytetrahydropyranyl, 4-

fp%t;‘f\og(ﬁeg'ﬁgg £9) éyr%n@le iy r%'e{hoxy%tr%% HVO@HOBDPMI ]S &4 ox?do 1-
i(a nibo-4 ﬁ%aﬁiyr)pwnya]-meﬁemb;aympymdmmyll Y Apbishi2-ut - 3

ol 1 ne;

4e{rah%d;otmanﬂt mangrq?blpﬂuanylﬁrgd 2r§t3%14|)5 - effrPetabygros? .8,8-
s rERE B AR A Bl Syt her o i nt or med at es

of the conpounds of the invention. Such conmpounds,
whi ch _thensel ves En% or may not have pharnmaceuti cal
act i viSypstifyted EdBYItEBSES provi ded in the schenes and

synth c 83(2-
compodraRESee Bl RYFRERnakER COMRyRIFL A5
dtoroethoxgyatad] dmetbiybgmagthpxya?hyl) 1.anethiyh benayloxpethyl, 1-
ethyl-T-benzyloxy-2-flucroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, t-butyl, allyl, p-chlorophenyl, p-methoxyphenyl, 2,4-

dinitrophenyl, and benzyl.

Substituted Benzyl Ethers
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conmput ed t onogr aphy (SPECT) useful for studying

H3- nedi at ed di sorders. During any of the processes for
w@empasmes on of the compounds of the present PCT/US2003/019601

invention, it may be necessary and/or desirable to

ﬁé?éiﬁxgs Qo ot buesttuter Sannt Stofrs BBR R Akt rytisiey!. 3.4-
grp ﬁ&r}x &)ﬁ.tf&b@n&yes -rhtfobeiZ)Y mhabeehmgzwaen@mbenzyu
suc ourids, precursors,

or prodrugs are also
-tyanmbeheylquqdmngfbelnhpl Qﬂaedmrmnolyrrﬁrmetrw2bmc<2|2| NgoXxido,

2004/ / /
ORASHIIRN. P PO YA SEREROS b JaPrenymethy, o-

i e T

aﬁéth'cﬁxWhﬁyG)ﬁhenyﬁn%tI@lMn(MMeihoxyﬁmgbmeﬂwl Ghgdips in
Organic Synthesi s’ ed ey & Sons, 1999.

'hﬁ@mppb{?@%@){'@g’)@fﬂ@ué@'Phﬁw'ﬁ@th)ﬂe‘l'ﬁﬂvé tg(4ed-conveni ent

KR oo Bkl 3 SRV g oty athbmstoy
¥ ﬁ;ﬂg;frﬁgéeggt%?tdiybhaﬁy@&aﬁwa (R0 1y@HetHyBblR4 ' 47'-

et hers, substltute benzyl
eitnettoxyphenyd)rhethyl, dthbrss(;4 n&tbex;rnhangt) WNaxtyngmhyliiethed sO-anthryl,

r%*ef‘a%é@w%%n&“e%% e B b etibiolgn 2y, anc

Sdib¥igbmet hoxymet hyI benzyl oxynet hyl ,
p- rret hﬁé‘%ﬁﬂz@y:Sod;('yrnet hyl, (4-net hoxyphenoxy) met hyl ,

guai acol met hyl, t- butoxynethyl 4- pentenyloxynethyl
si |l ox @ﬁ] 2. net hoxyet hoxyrret hyl ,
2,2, 23 N €% oet hoxynet hyl ,

bi S(Z‘ESQn?dl@?bFQ CHRSrShalude trlmeth%llsxlyl tnethylsnlyl trusopropylsnyl,
2-(trinmethylsilyl’)ethoxynet ,

314memybs@pmamdylog@trmhyomopvéﬂyladmtbvlm@wlaﬁr ;o
t hoﬁéﬁ%@ﬂyp p@éh FHEY O%(r}ﬁ n&yl%Wld{r -BX(yR/@ Ivt, tnphenylsilyl,

$UIgiIgN wAB ALt ﬁl\élt h§n siijloxi do, 1-
[(%mrm ?rlet hyl ) ph)gnyl ]-4- Oi)l(i’;/pl peridin-4-yl,

1, 4- di oxan- 2-yl , tetrahydrofuranyl

et apg ot and e

tri methyddition-torithemsohdiyanixyl guplmal be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4-
(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate)

Carbonates
Examples of carbonates include methyl, 9-fluorenylmethyl, ethyl, 2,2 2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
24



Substituted Ethyl Ethers Exanples of substituted ethyl
et hers include 1-ethoxyethyl, 1-(2-

wa@ béoanswsehoxy) et hyl , 1-nmet hyl - 1- met hoxyet hyl , PCT/US2003/019601
1- net hyl - 1- benzyloxyethyl 1- methyl -

LR % OB B 2 b 2GR oy
ghIBHéﬁﬂon &, 'ﬂébho%thliéﬁlﬁﬁﬂeﬁb{dj mé%hgi‘?dlﬁﬁbﬁé?ﬁ b, 2,4-

|n|trop benzyl” Substit d Benzyl Ethers
23 WD 2004/ 050623 PCT/ US2003/ 019601 Exanpl es of

substi,t ut ed nzyl ethers include p-nethoxybenzyl, 3,4
d i mef1ss 53? %ﬁ@q\ygg nitrobenzyl, p-nitrobenzyl,

p- hal ghantybs o?a@s@ﬂe@fdléﬁ@g@nﬁmhde Zom@bﬁéﬁﬂ%iéyhnamdobutyrate
- phenyl benzyl, 2- and 4-picolyl, 3-nethyl-2-picolyl

M-mtmd%meth{)'pﬂembm Iﬁ’yﬂd'bfam%netbvhbwmzzrydr yl,
?%rmx RoreaREharet Ay TR BN SPrbeRte it ny1

ﬁd]ﬁéﬂ‘i@&ﬁ)bw@r@fee @YiHrIZE(rhéihylth|omethoxymethyl)benzoate
tri (p nmet hoxyphenyl ) net hyl ,

bronnphenacyloxy)phenyldlphenylnethyl

"i'sﬁéﬂ %I%ugF[sCﬂér%hl or opht hal i m dophenyl ) met hyl ,
- I'noyl oxyphenyl ) met hyl ,

4, 4", Examples be misudlensouseste)sieictude 2.6-dichloro-4-
in@p'e;“up%%gkw Yathepibgithlors 4-(1.1133-

%%rh%ﬁ{ ny wgf@{% 2294%‘?“&'“?‘@%%& ﬁgﬁﬁéﬁéﬁS}acetate

J::hB)fbdlphedylabetatta,nsdbmyrat@,rrdondmjtz:unm:tta| (E24-piethyl-2-
S, S-di oxi do. Si Et hers Exa s of SI'!))Q et hers
|brh'&rlﬁ?éeﬁt'lglk??é?hﬂ'@“@WXYQa{P@W%e@FP?ﬁe p-P-benzoate, a-
I ..
e RIIEH3l o DN FE A LSRRI Sl fopmisate, -

thw:bl’ﬁér’ﬁwes bbydte, dirfathylphogprenothioy,\dnd 2,4-

tribenzyl sil tri-p-xylylsilyl, trlphenyIS|IyI
(ﬂlmH@ﬁWMSWgﬂr@Wyl and t - but yl met hoxyphenyl si | yI .

Esters 1In addition to ethers, a hydroxyl group nmay be
protected as an ester. Exanples of esters include
f or matSulfdmateoyl f or mat e, acetate, chl oroacetate,

Examples of sulfonates include sulfate, methanesulfonate(mesylate),

benzylsulfonate, and tosylate.
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-
trichloroethylidene, acetonide (isopropylidene), cyclopentylidene,
cyclohexylidene, cycloheptylidene, benzylidene, p-methoxybenzylidene, 2,4-

dimethoxybenzylidene, 3,4-dimethoxybenzylidene, and 2-nitrobenzylidene.

Cyclic Ortho Esters
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di chl oroacetate, trichloroacetate, trifluoroacetate,
nmet hoxyacet ate, triphenyl net hoxyacetate,

w@b@aonzosacet at e, p-chl orophenoxyacetate, p-P- PCT/US2003/019601
phenyl acet ate, 3-phenyl propi onat e,

4- I
b o alRs af By amosters Beftide FoloIMeteng o
%thesg;rﬁ@my@rn@t @maétﬁoxﬁﬁamfym mafrmyéb@naa@é e4-

trinet hyl benzoat e( nesi t oate) Car bonat es
Btbw%bylmiﬁne:air,bdnaetéigxyetbvtmefmt-mthoxybenzyl|dene 1-(N,N-

9 fl oren gt}w E}/qgrQantlge(%ﬁé t@gc%%;g%zyh@ene

\ Menel sobutyl, vinyl, allyl,
(Jeﬁilvt.?\gé]hée@y? BRAEN ‘3?‘5’“@ SAMD 2004/ 050623

PCT/ US2003/ 019601 net hoxybenzyl, 3,4-d

i meth nz 0- ni trobenzyl, p-nitrobenzyl, S- bénzyl
t hi oc?&gﬁﬂ'éaff Set hoxy- 1- napht hyl , and et hyl

di t hi %nb&@@b?sﬂﬁ%éh%%s@n@l%égﬁ- tEBﬁﬁ?Bh)ﬂén@fgroup, and 1,3-

assi sted cl eavage i ncl ude i odobenzoa

41423 6otbtragaoatcmyldlauqx|anvhﬁemmelmyamt anoate, o-(d
I brononet hyl ) benzoate, 2- fornyl benzenesul f onat e,
2- (met hyl t hi omet hoxy) et hyl car bonate, 4-

(met hyAMINOPROTECTINGYGRORP8N
2- (et hyl t hi omet hoxynet hyl ) benzoate. M scel | aneous

Esters Exanpl es of m scellaneous esters include

% gﬁg:@ﬂteg#@njor q%fh‘éilngﬁgﬁé l?(ﬁ]@ﬁ[ arbamates, amides, and

lspiegial pNQEhpDOI@(ﬂﬂ'teegreups". 4-bis(1,1-d
i met hyl propyl ) phenoxyacetate, chl orodi phenyl acet at e,
I sobutyrate, nonosuccinoate, (E)-2-nethyl-

2-
L 040 g AR 00 g e,

Nubistifuted ethgt canbatﬁatdmrmmed oldazage eaehanhates, photolytlc
pp | car bamat bora | phosphi not hi o l}/ %
SleaVage far DB ISRy e hDR &g, iscellaneous carbamates.

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-
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-
haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and
4'-pyridyl)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl,
vinyl, allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-

hydroxypiperidinyl, alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-
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Exanpl es of sul fonates include sul fate,
nmet hanesul f onat e(nmesyl ate), benzyl sul fonate, and

wo geybsises PROTECTI ON FOR 1,2- AND 1, 3-DI OLS ®yriU$m03/019601
Acetal s and Ketal s Exanples of cyclic acet al s and

taloﬁa |Ud lﬂ?&ﬁ%xlﬁ %Fﬁéﬂéwb%ﬁzﬁ 4-m thyPslﬂﬁfleylbenzyl, 9-
trﬁ@mypékwiph@hwhétﬂgom OI2 2, 2-

tr|c | oroet hyl i dene, ace e (isopropylidene),
cyclopentylldene cycl ohexyl i dene, cycl oheptylidene,
nmet hoxybenzyl i dene, 2, 4-

benzy ene
di rret %5@?#"&@& 3, 4- di met hoxybenzyl i dene, and

2- nit@@ﬁﬂwébﬂaeﬁstedwéw edhtinde Estrrstisyl@fodhyi, 2-
2004/ 050623 PCT/ US2003/ 019%901

|l es of cyclic
snethyisaloeylstivha- (m@lwqwmmpylgf?e 1.3-dithianyl)Jmethyl, 4-

?‘t‘%ﬁﬁ'ﬁ%w@{] geﬁg{ﬁﬁy*lﬁﬁq;gﬁém {eﬁos&)honloethyl 2-

Trighehyisiidaphpaldisdprapyie 1, 1adimesthy o bparmethgle nechlbrd-pk N-
di met %I am no) et hyl i dene derivatjve

Acyleypbensb Ardinydrexy bR EnabnEbeRgsPxazqly methyland 2-
3?[?9&??&4@1?{'?8@ Woﬁ&glmgtﬂ% Derivatives Exanples of

trves in i- t-butylsilylene group,
and 1,3- (1,1, 3,3-tetrai sopropyl di sil oxanyl i dene)
deriv |ve AM NO PROTECTI NG GROUPS Protection for the
am no gh%%pf“? NRYE carbamates, ami des, and speci al

-NH pr, 1bY¥ Bf Fhetéaﬁagamté\m@eeiﬁcmaeqﬁmﬂpc&m iggl ude

nmet hyl and et hy es substituted eth
chimetirxtybenz seiniitarenzyk vk dimethoky-Genitrobeptybi aﬂlcyphenyl(o-
cl.eavage .carpamates, urea-type derivatives, and

AR @TQQHHE&EB car barrat es. Carbamates Exanpl es of
nmet hyl and et hyl carbamates include nethyl and ethyl,
9- fluorenyl nethyl, 9-(2-sulfo)fluorenyl nethyl,
9- ( 2, Mreablypedyetivativesy| net hyl , 2, 7-

Examples of urea-type derivatives include phenothiazinyl-(10)-carbonyl
derivative, N'-p-toluenesulfonylaminocarbonyl, and N'-

phenylaminothiocarbonyl.

Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxybenzyl, diisopropylmethyl, 2,2-
dimethoxycarbonylvinyl, o-(N,N-dimethylcarboxamido)benzyi, 1,1-dimethyl-3-
(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2-
furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p'-
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,
phenyl, p-(phenylazo)benzyl, 2,4,6-tri-t-butylphenyl, 4-

(trimethylammonium)benzyl, and 2,4,6-trimethylbenzyl.
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di -t-butyl-[9-(10, 10-di oxo- 10, 10, 10, 10-t et r ahydr ot hi ox

anthyl)] nmethyl, and 4- nethoxyphenacyl. Substituted
wedwlosdxanpl es of substituted ethyl carbamat eBCT/msionste19601

2,2,2-trichloroethyl, 2- trinmethylsilylethyl,

2- phenyl et hyl, 1-(1-adamantyl)-1-nethylethyl,

1, 1-di net hyl - 2- hal oet hyl

1, 1- diggaiiplbs B Ansliss PRoRRIchY |
1, 1-dinmethyl -2, 2, 2- trlchloroethyl 1-

nethyl 1-(4- blphenylyl)ethyl

1-(3, ?\-di -t -butyl phenyl)-1-nethylethyl, 2-(2'- and

4' - pyri Sﬂef‘ethyl , 2-(N,N-d

icycl Nwwrhw AN weay N%rbﬁbet?/l Notrichlorodcatgmatrifiporoacetyl, N-

V|nyI ally 1-i sopropyl al | ci nn

I, .
ia@@mrf&@phewlarmpmyw pnollﬂs?ﬂr Ugﬁwﬁ@ylparhwamlde N-

W‘?ﬁ%hﬁa%@%‘g NG SSa e s

p- chl or obenzyl, 2, 4-dichl or obenzyl,
4- met hyl sul fi n I benzyl 9- anthryl nethyl and
di phefigsisted fileavagg st ed d eavage Exanpl es of assisted

et ny T ar T Oaof aivige S N s R e e, Naesigpoe. (v-

[thh(obe?rzgllob(Fld:zﬁb}bhzl mihdﬂ)ﬁbetyﬂ-N BE(bHWdrbxyqﬂmﬂW)broplonyl N-3-(o-
2, 4-di et hyl t hi ophenyl hosphoni oet hyl ,
tr}mrml)lgﬁyggﬂyjn[\loz g@%pyjpi; o-nitrophenoxy propuonyl N-2-methyl-2-(o-

. I - -
PresEaB o RnBARA NIRRT ResdcrsRapaniyy N
2C|*ntr<§¢|mhéﬂn09r anatétylr?etﬁrminmdmmdtw?at Nyo- mtRﬂxeml b)éll; Nso-
eava es 0 of iCc C a e .incl ude
rébﬂnzqygw hyl)aenzayl, P%ﬁés&{; PréoBRfizy! |
3, 4- di met hoxy- 6-ni trobenzyl, and phenyl(o-

nitrophenyl ) nmethyl. Urea- Type Derivatives Exanpl es of
ur ea- tGyulicdmides Berivativesncl ude

phenot hi azi nyl.- (1Q) . car bonyl ﬂ\c ivatjve,

N b OGP ARG Yo R -3 GRReRymaleoyl, N-2.5-
REGBHyATIrRNINNOE 8T P8R ramethyldisilylazacyclopentane 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.
SPECIAL — NH PROTECTIVE GROUPS
Examples of special NH protective groups include:

N-Alkyl and N-Aryl Amines

N-methyl, N-allyl, N-[2-(trimethylsilyl)ethoxy]lmethyl, 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,
N-triphenylmethyl, N-(4-methoxyphenyl)diphenylmethyl, N-9-phenylfluorenyl, N-
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M scel | aneous Car bamat es Exanpl es of m scel | aneous
carbamates include t-anyl, S-benzyl thiocarbanate,

w@2apanwbenzyl, cycl obutyl, cycl ohexyl, cycl opeat/yk2003/019601
cycl opropyl nmet hyl, p-decyl oxybenzyl,

11, sopropyl net hyl hox rb lvin . .
LRGBS prenodnsienso SR e T melnt) fad Ky p-picolylamine
gy nethylcarboxan1do)propy| 1,1-dinethy|propyny|,

(2-pyridyl)nethyl, 2- furanylnethyl, 2-i odoet hyl ,
i sobornyl, isobutyl, isonicotinyl, p-(p'-
tho hen Iazo)benzyl 1-nethy|cyc|obuty|,
ﬁé?E@%eﬁhexyl 1- nethyl - cycl opropyl et hyl ,

1 met h-1ldldeth %lbﬁ%&ﬂl@éﬂé’h@%hi idare, Nlplméthbkyﬂer{z?hdene
phenyl azophenyl Yethy 1- net hyl - 1- pheny

hyl

N- d&ﬂi@plykﬂethylepyer Nely2 pgtuﬁyﬂmes@h]mgthylene and N- (N ,N'-

z0) henz -tri-t-butyl phenyl, 4-
(‘Fé"?ﬂﬁ‘ﬂ ﬁ%ﬁih{’ﬁﬁﬁfbenzyl and 2,4,6-trinet hyI benzyl .
27 WO 2004/ 050623 PCT/ US2003/ 019601 Exanpl es of
am des include: Amdes N-fornyl, Nacetyl,
N- chl RRATECNIONFOR THECARBANYL. GROLF | uor oacet yl ,
N- phenyl acetyl, N 3-phenyl propi onyl, N-picolinoyl,
N- 3- pyri dyl car boxam de, N benzoyl phenyl al anyl

deri vaidy¢ic AbelfHaRY Ketdis P- phenyl benzoyl . Assi sted
Cl eavage N-o-nitrophenyl acety

I\I- o- nifpreonpies ok paydiciacetals @odtl@@@ﬂmludq Nimethyl, bis(2,2,2-

L

ni t rophenyl) propi onyl,
N- 2- et hyl - 2- io nitr ophenoxy) propi onyl ,
N- 2- el Asetads apedigialgz ophenoxy) pr opi onyl ,

N-4- e or g aaaéxswkg.c%c%t{.lsuaﬁlke%a@'.ﬁge@é% moxahbe;s-

nitrocinn i'onine deriva

N‘\@thlylefnbgbertﬂox{éne B—@d(tbenmy Bedigxarid)\g- Ozapymmld 1,3adidxane,
éeg di phenyl - oxazol i n- 2-

RIS, ARS8 P IBRE - 1, 3-dioxolane, 4-

4l I | \ -
iSRRI £ iy o AU X s qumetny
1,3-dioxolane, O,0'- phenylenedloxy 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'-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-
dithiolane and 1,5-dihydro-3H-2,4-benzodithiepin.

Acyclic Monothio Acetals and Ketals
Examples of acyclic monothio acetals and ketals include O-trimethyilsilyl-
S-alkyl, O-methyl-S-alkyl or -S-phenyl and O-methyl-S-2-(methylthio)ethyl.
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substituted 1, 3-dinethyl-1,3,5-triazacycl ohexan-2-one,
5-substituted 1, 3-

walzdmanzosks 1, 3, 5-tri azacycl ohexan-2-one, and  PCT/US2003/019601
1-substituted 3,5-dinitro-4- pyridonyl. SPECI AL - NH
PROTECTI VE GROUPS Exanpl es of special NH protective
groups include: N A kyl and N-Aryl Am nes N nethyl,

N-al | ydy cnwendth.bl AebRYndKbtals et hoxy] met hyl
N 3- acet oxypropyl

N- ( 1- iB@pnpey of aycmCtmonczth&acaamancbketalssnylu)je 1,3-

er nary ammonium salts, N benzyl,

r?’r@ltaﬂ8§3/benzyl , N-di (4- nmet hoxyphenyl )met hyl, N-5-d
[ benzosu beryl, N-triphenyl nethyl,
N- (4- met hoxyphen di phe | et hyl
N- 9- pH\éIr%ﬁElleMNEQl«}S DigRi A\ID/ESOM 050623
PCT/ US2003/ 019601 2, 7-di chl oro- 9-f | uor enyl et hyl ene,
N-ferrocenyl nethyl, and N 2-picolylamne N -oxide.

| m ne @sdbsﬁtdtef@syblnéhgdrﬂiwet hyl t hi onet hyl ene,
N- benzyl i dene, N p-net hoxybenzgl i dene,
N- di pf\%ﬁMM@% o) Qepidbstituted zyapenydrinsiasiude| 9acehy @ne,

Sl s DR BB T N PR

Exanpl es of acyclic acetals and ketal s include

di met h%" bi S&.i’bﬂ 2- trichloroethyl), dibenzyl,
bi s( 2- Bstigh AZH¥Sdi acetyl . Cyclic Acetals and

Ket al $=BrastRs %gseﬁstﬁ%feld' iy S RInadeHENedimdifiglatie? 4-

1, 3- di oxanes, xane,

EMEHdpbewwD 1, 3- dloxane 5-(2-pyridyl)-1, 3-di oxane,
1, 3-di oxol anes, 4-brononet hyl -1, 3-di oxol ane,

4- (3-butenyl)-1, 3-di oxol ane, 4- phenyl -1, 3-di oxol ane,

4 (2- r@,(,ﬁ{éoﬂjgﬁ\yétpveg 3-di oxol ane, 4, 5-di net hoxymet hyl -
3-di oxol ane, O, O - phenyl enedi oxy and

1, 5 diExammples af pximd dervativegéntiude Camethyl cOBvenryband O-
p eny|tﬁ’|ome h Iﬁet al's

Imines

Substituted Methylene Derivatives, Cyclic Derivatives

Examples of substituted methylene and cyclic derivatives include
oxazolidines, 1-methyl-2-(1'-hydroxyalkyl)imidazoles, N,N’-
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

Selective Protection of a-and p-Diketones

Examples of selective protection of a-and pB-diketones include
enamines, enol acetates, enol ethers, methyl, ethyl, i-butyl, piperidinyl,
morpholinyl, 4-methyl-1,3-dioxolanyl, pyrrolidinyl, benzyl, S-butyl, and
trimethylsilyl.
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Exanpl es of acyclic dithio acetals and ketal s include
S S -dinethyl, S, S-diethyl, S S -dipropyl,
w@E2Bs0shicbut yl , S, S -di pentyl, S, S -di phenyl, &/US2003/019601
di benzyl and S, S -diacetyl. Cyclic Dithio Acetals and
Ket al s Exan'pl es of cyclic dithio acetals and ketal s
i nclude 1, 3-dithiane, 1,3- dithiolane and

1, 5- didyesle e%grs,%newaqutmmmtalé\cycl i ¢ Monot hi o

Acet al nd Ketal's Exanples of acyclic nonothio
acet alExaaplek ef a}'dlm hmaladmomtmﬁ) andldjthin ketals igcludry | |

S-al

GTsellergeBb iR BHE MR Aoy agnetisnsdinpy ervativos.
PCT/ US2003/ 019601 Q/cl i c Monothio Acetals and Ketal s
Exanpl es of _rycl I ¢ nonot hi o acetals and ketals include
1, 3- d?&@EEa 408k OR BAEICARBOXS LDBRQMIP| VES
O Substituted Cyanohydrins Exanples of O substituted
cyanohydrins include O acetyl, O- trinethylsilyl,
0- 1- etgypepget hyl and O tetrahydropyranyl. Substituted
Hydrazones Exanpl es of substituted hydrazones include
N, N- di net hyI and 2,4- dinitrophenyl. Oxine Derivatives

Exanplﬁﬁ) a&glmng t%éﬁé( ives include O nethyl,

O ben onethyl. Imnes Substituted
Met hyIEmmiDES lof/ambsmsted(iylethyteﬁers inatudecd-flimeamylrasthyf,

substituted rreth ene a cI| deri vat| | ude
srelforvaehus el SR Bhany iy e v ura,
thihgf(ﬂ%tgs mlﬁlaﬂ ?ﬁhﬁ%ﬁﬁgethoxymetWI at?hennzgloxgd ethyl
phenacyl, p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl

carboxamidomethyl, and N-phthalimidomethyl.

2-Substituted Ethyl Esters

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

2-haloethyl, o-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3-
dithianyl-2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,

2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyi, t-
butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yi,

cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzy!.

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenylmethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-
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.

Silyl Esters
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and net hyl al um num

bi s(2, 6-di-t-butyl -4-net hyl phenoxi de) ( MAD) conpl ex.
wWORNOPRGIECTI ON OF DI CARBONYL COVPOUNDS  Sel ecp@m@s2003/019601

Protection of a-and P-Di ketones Exanpl es of selective

o i P L B R
o

\WOh2oedyisye23 PCT/ US2003/ 019601  Cyclic Ketal s,
Monot hi o and Dithio Ketals Exanples of cyclic ket al s,
nonot hi o and dithio ketals include bisnethyl enedi oxy

deri valdivaedamster£t ra met hyl bi smet hyl enedi oxy
derivatives. PROTECTI ON FOR THE CARBOXYL GROUP Esters

Subst iExamplesof Rolivated estersingigdecthids. substit ut ed
nmet hyl esters include 9-fluorenyl nethyl,
met hoxynet hyl, net hyl t hi onet hyl, tetrahydropyranyl,

t et r a NigeellapleousDetiativesret hoxyet hoxynet hyl ,
2-(trimethylsilyl)ethoxynethyl, benzyl oxynmet

phena@namme@pénweélﬁaews dQUY%tVﬁ?I'M%%@%ﬁZObS 2-alkyl-1,3-

{
AR BRA Ro-1°GRBKAArER Bt M4 BREY S dioxolanes, ortho
fstarp) pisefl glowyu bad ipentamiedbbgtbal €HE) eomplex;l ude
2,2,2-trichloroethyl, 2-haloethyl, wchlordalkyl,

2-(trimethy|si|y|)ethy|, 2-met hyl t hi oet hyl, 1, 3-

di t hi ag ? ﬁ % 2-(p-nitrophenyl sul fenyl)ethyl,

2- (p-toluenhesu onyl)ethyl 2-(2' -pyridyl)ethyl, 2-(d

i phenHxanysesioh slasnlylestets mebtiyeltriemptsémmétahgl |tri-n-butylstannyl.
butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl,
4-(trinethylsiIyI)-2-buten-1-yI, ci nnanyl ,

a- met E‘%@[N’Ib'HmRRZ\DES' (et hyl mer capt o) phenyl and
benzyl stituted Benzyl Esters Exanpl es of

substituted benzyl esters include triphenyl nethyl,

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.

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.
C. Synthesis

The compounds of the invention can be prepared according to
traditional synthetic organic methods and matrix or combinatorial chemistry

methods, as shown in Schemes 1 - 5 below and in Examples 1 - 76. A

32



di phenyl met hyl , bi s(o-nitrophenyl ) net hyl,
9-ant hryl net hyl, 2-(9, 10- di oxo)ant hryl nethyl, 5-d

w0 b@apsses beryl , 1-pyrenyl met hyl, PCT/US2003/019601
2-(trifluoronethyl)-6- chronylnethyl

Bersan oA SKilvba e Rl JATagns % RUERERGREH: the

%cﬁ?@%gﬂrﬁ% ddnﬁmlaé *E)Zcﬂggéd t%??@?"%gﬁffm cl)uﬁdé)Sfm@thentlon

2004/ 050623 PCT/ US2003/ 019601 Exanples of silyl

ga: 5{ | nc%tﬁ'@n't \Vpnaerf @ﬂlrgbégﬁgﬁéﬁi%ﬁmeaé 3* thetcompounds of
e presdintRivertioh mdy e dffdetet-bybplinchasinhyhtergtiate or protected
Activated Esters Exan'pl es of acti vat ed esters include

inteonediatecemppuage described ip annadhedshgmeas ¢sclosed herein.
?hic?%ﬂ %&?@é’ggxazg%[ Anloh&he rOSLHIFUAEAGRAIRT is located at R?, one

I nes,

ékmba)nh tie artavill réi:dgn&edhadtHMmce of R® is illustrative only and that
-al kyl - 4- oxo- 1, 3-di oxol anes, ortho . ester henyl

ya%tqacalng B@ﬁsﬁommyrﬁ%%abp(bq lopatesh xan%%ar#i

Esters Exanpl es of stannyl esters include

triethylstannyl and tri-n-butylstannyl. AM DES AND

WDRQDWlM tethe dikaitifughenfecagnizeshahduringany of the

N, N- di met_h

aﬁrwggﬁ@y gﬁpﬁ}/rt{g%qhg)é%mmgﬁlq tta%gfesen?lnventlon it may be
'N‘e%e&%érg %&rab‘f&b?r&fé&t seRsifivétor reactive groups on any of the
roqui nol yl, e

tetra P- benzenesul f onam
Hy@leazjesl e:sncﬁmdplms Ufayrt;ejadzed@d; bymmoii\smwenyonal

Bistebing plissieqUSE Bs thaskSes PR 1 nerdtoelvesetdi b Slgnic

idHemist)", SREVIPW. MeOPi&tFIBRUM Press, 1973; and T.W. Greene &
P.G.M. Wuts, "Protective Groups in Organic Synthesis", John Wiley & Sons,
1991. The protecting groups may be removed at a convenient subsequent

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

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

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

outlined in Scheme 1.
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The conpounds of the invention can be prepared
according to traditional synthetic organic nethods

wa@pab4omiees X or conbi natorial chem stry et hodBCT/@S2003/019601

shown in Schenes 1 - 5 below and in Exanples 1 - 76. A
32 WD 2004/ 050623 PCT/ US2003/ 019601 person of
emey.skill will be aware of variations and
adaptations of the schemes and exanples provided to
achi eve the conpounds Bf the invention. One skilled in
the art wll recoglﬁi z8Ht hat synt hesis of the conpounds
of t{he present invggtcon may be effectled by
purchasing internediate or protected internediate
conmpounds descri bed | VRNY of the Schemes discl osed
herein. Throughout t scherres when the reacting
functionality is Iocated at R3R20ne skilled in the

art wi |l recognize thay t heRthdil ce of Raaqs
illustrative only andz%hat t he reacgri functionality
I

cou al so pa-focated At R4 R5 al so.) One skilled
i thenart vmlﬁ furth nrecog ize t yring any of
the processes for preparation of the compounds of the
predBhnt invention, ifllay be (INgcessar{V)and/ or
desirable to protect sensitive or reactive groups on
any of the nolecules concerned. This may be achi eved

by meagns,oho g g\‘)?%rhﬁf@kvplé%réﬁéﬂeﬂ%ﬁéé’tﬁﬁéd i SeReM@ 1 from a

t hose desc ective Goups in Organic
Goempatinidydf, foadulaXlIF W/ calvtiavured offioemura (i) ésactdy @ithaneagent

PRI GRBNGLS TYJGHH fneign BISa e ing GBILP Y gnder

I{HLYa} LBEV AR R ditRhsPe rem)ved at a conveni ent

uent stage Jusi ng met hods known fromthe art.
Thr ougjwvtnggreupommumate lelagingegroup mgafrum:dﬂorxhﬂm ity

SOSTRASS T At Shcrle, k0 aHfe B EAH o appggeres

%Hbodlﬁﬁnttlg&lﬁ@g’r’éuﬂ‘w f3aslifenakidsters ebldingd B9 ré4cting a

| ocat ed at . nmpounds of formula (V) may
hmnppmpﬂ# effoarvular (H)ngith entaﬂefl pr acydsidionyl chleoridegyjaingn-acoholic
Ssolver}ff‘ in the pre\é\éonc'?'e0 8?' érc\) %996é2n?ic B?Hoyggr%g%/ag a@?emperature from —
78°C to 50°C. Examples of such solvent are benzene, DCM, DCE, THF, DMF,
acetonitrile, hexamethylphosphoramide (HMPA), hexane, pentane, and
mixtures thereof. Examples of organic bases are pyridine, TEA, and mixtures
thereof. Examples of inorganic bases are, KOH, NaOH, NaxCO3, K2CO3 or
mixtures thereof.

In a particularly preferred embodiment, a compound of formula (ll) is
reacted with p-toluenesulfonyl chloride 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 (llI)
by reacting a compound of formula (IV) with a compound of formula (Ill) under
nucleophilic displacement conditions, either neat or in a solvent in the presence
or absence of a base at a temperature from 0°C to 100°C. Examples of such

solvent are methanol, ethanol, propanol, n-butanol, DMF, DMSO, DME, and
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Scheme 1. R2 R -NH step C(I1V) R2 HOX R -NH R2

R~-Nn step A_nstep Bn (II) (I1I) (I'V) (V) A
w@eovposiee of fornula (V) is prepared as outl i nBdr/Use003/019601

Schene 1 froma conmpound of fornmula (I11). A conmpound

f formila (Il h bl e, of
Compabla Giauigpdhessal. EXAEIHO! Sl PRI GRETh 5

YBHRIM RYHORAYE, A4 @ QRoSPRtE] Eéhis: cde@N?t%gtrﬂitﬁyIQn%e,

i's a sultable’l'eaving group in a nucl eophi
sethamethylguanidiee,candcompatiblamixtires thereoh as ani ne

R R2N I C
N cul fiwate 868 b Sleub oy rauppfiasedie b B edsite by
fp%aﬁ&tc”fo&whétlan Wthss@fbaadubﬁh @ucﬁ%@ﬁ pbra@rwbowehp.ep@@v.ded in

in a non-acoholic solvent in the g’esence of an
cspgmembodmnenis@ara miueseoia fitst spbyeat with & eesalvertdimat o
50C. Exa

SRea A st A S R SE8er S Pt

QHNE‘t%t oh&XéHfirst lewteﬁneForeébchmlét onesf bl‘tﬂh@@'fsklll in the art will
npl es_ of o;)ganl c bases are pyridine, TEA and

rremqmée;m light pE1is discianyre thasthe Hee 94 Watenas such pesolvent may
[ien 8 M roB SETtea G, ban T idimiitth f1REEfeacttng. Ina

fopeferied drhbodirient tieasdlodntis twater, teﬂhar&rl,esw fixtyire of water and
chl oride or nethanesul fonyl chloride in

&“é%@i@@ & premaml the; Rageds sogum 66 PAIAS LT CaTReTale g absen,
TS A RE SRRl o) o cbrelnec

In a particularly preferred embodiment, the solvent is ethanol, no
exogenous base is used, and the temperature is 0°C to room temperature.

A compound of formula (V) may also be obtained from a compound of
formula (ll) by reaction of a compound of formula (IV) in the presence of a
trialkylphosphonium halide, such as (cyanomethyl)trimethylphosphonium iodide

and a base such as DIPEA in a solvent such as propionitrile at 90°C.

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

outlined in Scheme 2.
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by reacting a conpound of formula (1V) with a conpound
of formula (111) under nucleophilic displacenent
wa@ oodiosieens, either neat or in a solvent in thecT/US2003/019601

presence or absence of a base at a tenperature from
0C to 100C. Exanples of such solvent are nethanol,

2 propanol , n-butanol, DVF, DMSO, DME, and 34
WO 2004/ 050623 PCT/ US2003/ 019601 conpati bl e m xtures
t hereof . Exanpl es of su® base, when present, are
sodi um car bonat e, pdf:;i um car bonate, cesium
carbonate, triethylamn t et ranet hyl guani di ne, and
corrpati bl e rrixtures r)ﬁof The use of a high
pol ar fty—sotvent nay 1 NGETease ttreTate gnd reduce by-
produ[:t formation in tFPl Sse reactions. Sgch hi gh
polarity solvent is proyided in sone enbodi nents as a
m xture of a first solVeént with a cosol vent that
increases the dielectric constant of the m xtgfre with
respect to the dielectric constant of sugh-first

sol vent. For exanple, one of ordina skiII Hn the art
Wed Q, ggni ze in light of thipsdy
use 0 ater as such cosol vent may

gre(t)hat t he
hcrease fhe rate
and gtedigge by-product formation i R‘thede reactions. In
a preferred enbodi nent the solvent is ter, ethanol,
or a fMture of water and ethanol and/ & propanol,
the base is sodi um or potassium carbonatg or absent,
and the t erature is rpom t erature o 80C. In a
pargdpqul arl§ pr ef er pedngnbodi nent , the S Ivenh2| S
et hanal n€xogenous obS Uused, & 8 ey
tenperjature 1's 0C to r0om tgnperature. A conpound of
formulva (V) may al sO be obtained froma conpound of
formula (11) by reaction of a conpound of f la (IV)
in the pr(&ence of a @Y)al kyl phosphoni um ha{/mj such
as (cyanonet )trinmet hyl phosphoni um i odi de X1and a
base such as

PEA in a solvent such_as propionitrile
a}559 ds of formula (Ips e red
accordifig to roce%@%s outlin n Sch 2. 35
VO 2404 F@50623 PCT] USSH8% 019601 R

3

(Vi) (Vi)

A compound of formula (1) is prepared from a compound of formula (V1)
as shown in Scheme 2.

Group X2, such as group X2 in compound (VI), denotes a suitable
leaving group for a coupling reaction with an alkyne, wherein “alkyne” in this
definition refers to a chain, whether substituted or unsubstituted, that has a
triple carbon-carbon bond. Examples of such leaving group include halo, such
as iodo, bromo, and chloro, and sulfonate, such as trifluoromethanesulfonate.
A compound of formula (V1) is reacted with a compound of formula (ll) under
Sonogashira conditions in the presence of a palladium-containing catalyst,
such as palladium on carbon, Pd(PPh3).Cl,, Pdx(dba)s, Pdz(dba)3eCHCls,
Pd(P'Bus)z, Pdz(dba)seCHCIy/ Pd(P'Bus)z, Pd(OAC),, PA(PhCN):Clz, and PdCly,
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Schene 2. R2 R1-Nn step A(V) R RI-NR5/ X2 R5

RA RBRARR (M) () HOR2 B step RR-NH step R2 n
web@p/oBe -NH E (11) (1V) (V) HO X R5 / stepr/OsiRb3ni1oecol

/| R& RBRA R3 (V1) (VI A compound of fornula(l)

)
is prepared fro C oun f.ormul a hovvn
e RBSE SR a R RaEg. 158, FsPr3eYiiee s
CekonHe nﬁét%s'anwfr%ehbt% chSiaK Sarbehate afn@rmﬁkt@r% Rhéreaf in a
reaction wth a wherein "al kyne" in this
dehient such aselhir, éDM& dicxaapnDCih QIGM; talusne, |&Q¢t<§dﬂ'l¢ﬁ and

@3&@5@@%&8&% PoabaRe P Soiebe arbon bond:
5% (RE8TB Q250 S oAU S HEIIBR sue g5 Cu
|cermmmr1deoSwh Guél) catab@u wopr@ferab&ynnccarppratpd uim &g reaction
medium as substoichiometric quantities of a copper salt, such as Cul or
CuBrMe,S. Theuse of phosphine ligands, such as PPh; or P('Bu)s, ispart fo
the methodology of some embodiments of the present invention.

As in other process steps in the context of embodiments of this
invention, the use of a high polarity solvent may increase the rate and reduce
by-product formation in these reactions. Such high polarity solvent is provided
in some embodiments as a mixture of a first solvent with a cosolvent that
increases the dielectric constant of the mixture with respect to the dielectric
constant of such first solvent. For example, one of ordinary skill in the art will
recognize in light of this disclosure that the use of water as such cosolvent may
increase the rate and reduce by-product formation in these reactions.

In a preferred embodiment, the palladium source is Pd(dba);eCHClI3/
Pd(P'Bus)z, Pd(PPh;),Cly, or palladium on carbon, the base is triethylamine or
potassium carbonate, the solvent is THF, or a mixture of DME and water, and
the temperature is between room temperature and 80°C. In a particularly
preferred embodiment, the palladium source is Pd(PPh3).Cly, the base is
triethylamine, the solvent is THF, a catalytic quantity of Cul or CuBrMe,S is
used, and the reaction temperature is room temperature to reflux temperature.

A compound of formula (l) is obtained from a compound of formula (VII)
in analogy with Scheme 1, steps A and B, or by analogy with Scheme 1 step C.
A compound of formula (I) may also be obtained directly from a compound of
formula (V1) by reaction with a compound of formula (V) under Sonogashira

conditions.

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

processes outlined in Scheme 3.
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Sonogashira conditions in the presence of a
pal | adi um cont ai ni ng catal yst, such as pall adium on
w@ a0obose2d( PPh3) 2C1 2, Pd2(dba) 3, Pd2(dba) 3CHQGF/US2003/019601
Pd( Pt Bu3) 2, Pd2(dba)3CHCI 3/ Pd(PtBu3)2, Pd(QAc)?2,
Pd(PhCN) 2Cl 2, and PdCl 2, 36 WD 2004/ 050623
Qme303/ 019601 and a base, such as triet hyl ami ne,
DI EA, di-iso-propylam ne, sodium carbonate, potassium
carbonat e, R8sjym car bonat e, and m xtures thereof in a

solv nt siuch ag, THF, ; 'No'>°<ane, DCE, DCM tol e,
onNtrile., And goxt uresJt hereof at .ar¥e ure
é to 1G8gA A copper conpoundsiep Bused §§1 a
catalyst in this reactrRdn, such as Cu(l) cBmpound.
Such Cu(l) catalyst is preferably i ncorporated in the
reacXpn medi(Xyn as subst@iphi ometric quantiti @lljof a
copper salt, such as Cul or CuBrMe2S. Theuse of

phosphj 68m|pb9ﬁ8@$ forfilfi8 (Xﬁ)ole §p§fedpé§ SYlised i Bahémke® from a
t he net hodol ogy of sone e nents of the present

|oumamurtmof fasmila (d%he@nplsdsdledsn theps Wil bernapeble efgelegting a

NPl proat g arow A Peictooinef ot BPmile (h, Abompound of
tf% rﬁﬁ[éd@%)tls reASBY vith & Gpo%ﬁﬁdrcﬁ@Gﬁhtﬂaf(n%ﬁHéér Fédﬁllbtlve

pO arit sol vent is prOVI I N sone e odi nents as
rammatuen @bndltlbnss #1 theopresencevof a raducisglagent sudtnas NaBH(OAC)s

"EE{) asdfeEecH aROaEElhn MerpOLalh Hfiprtlietrom
(F ?6‘?30 @rAWﬁtﬁea%Qn Bhis Qé@’uét%yarﬁiﬁ'ahbn 'vﬂtH Qﬁeﬁ%e (1X)
recogni ze |

l'ight of this disclosure th
usefonrﬁ andmemiuasios ud&ccooding \t@thls d@ploaun@rmsklllmgumae@rt will
actiaon

S5 W B L B0 RS e
P@ﬁéﬁ@ﬁéﬁ@ﬁ@bﬂase%%cﬁ!&)‘&mﬁwm@ Rﬁih&m @n thus formed is

pal | adi um on carbon, the base is triethylam ne or

;mtb@equemﬂ)cmducﬁ@tbef Naﬁiié(%c)zémthe éesn I pesdugt. nirka padicularly

R SRS Ee0 s Al TRRRTEAPD ST HELN5E & 28Mpound
edf*?@ﬂh@i%r(k it rﬂ@héﬁ@é éﬂNéBW(@ﬁcl)gsarRﬂéE’&i@éé@hﬂ DGat room

base 1's trlethy amne, the solvent is THF, a
damﬂe]ahucequantlty of Cul or CuBrMe2S is used and

the re Ct | or&utngrgg%rr%u a?XiI)Sls OODQalneSqP %tégrﬁp&?né Sf *ol%ula

t enper
(X1) by removal of the protecting P' under conditions familiar to one skilled in

the art. Selection and removal of protecting group P’ is within the ordinary skill
in the art in light of, for example, reference material cited herein (for example,
works by Greene, et al., and McOmie), and description of protecing groups

provided herein.

Compounds of formula (XVI) may be prepared according to the

processes outlined in Scheme 4.

Scheme 4
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A conpound of fornula (1) is obtained froma conpound

of formula (MII) in analogy with Schene 1, steps A
w@pnah4B50603 by anal ogy with Schene 1 step C.  APCDURDNSIC9601

of forrmula (I) may al so be obtained directly froma

compound of formula (VI) by reaction with a ﬁund

of fornulgse (V) under Sono m'?a condi ti ons. NH

Co un S of N_ml 2(2X| I/@y be prepared®accardi‘ng
pr oceseps outI e n Scheneteps 37 WO

ﬂ)%4/ 050623 PCT/ US2003/ 019601 Schene 3 R NH N N-P

R2\~ % 0 step tepBN 21I'-\’21p&§éia
(X) ( (XII) onpound orrrula (XI1) is red
as outI ined in Scheme 3 froma conpound of formnula
(IX). One skilled in the art will be capabl e of

sel ecty [

Commo lﬁ] ggm?oyﬁ(lj' i f&}hﬁ %‘(ﬂlﬁ% B%)agé%’ %\g fCJDqu rfoe(rbf [in é‘@lﬁr&? 4 from
iscorapeted offdrinuda (Xitiposchatéd tibovell ane( sRillechitethe art will be
reductive am nation conditions in thlg resence of

rcapablen saleaiinas SHitatle RiBRCERg: 9rPun - for 46e ¢ermPaundief formula

a&"ﬁCE THF, and mi xtures thereof at a tenperature
0 Cto 80 C Amne (X) reacts in this reductive

ani natA esmpbuhd & ermule (XNIX)s rdactddwith ancompou nmtmf ﬁmrmula
According tg this disclosure, one skilled in the

wxiy), M’@é@)@ﬁm'&@ leR4ng OFRUMSHGN 7 HAlagENRY alActivaled ﬁSE%E in the
SRS o B2 R AL e, BERRSIAN e sodu
fryidnexdid e Spotastbsleﬂwmoklsier PBu; darmbtbylamarmi(amtb(%tyﬂmlu mein a
ds%sl\llern?%ugrﬁ %g MF, jI'p-IF t(ﬁ&grtule CESJM%CI acetonitrile, and mixtures thereof,
at a temperature from room temperature to 140 °C.

Alternatively, a compound of formula (XIIl) is reacted with a compound
of formula (XIV), where X is hydroxyl and R% is an aromatic group, under
Mitsunobu conditions. A compound of formula (XVI) is obtained from a
compound of formula (XV) by removal of the protecting P? under conditions

familiar to one skilled in the art.

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

processes outlined in Scheme 5.
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preferred enbodi nent, a conpound of forrmula (I1X) is
reacted with a conmpound of formula (X) in the
w@e@gdasses of NaBH( QAc) 3 and acetic acid i n DCEPEL/UsmOB019601
tenperature. A conpound of formula (Xl I) is obtained
froma conpound of formula (XI) by renoval of the
rﬁ‘?heéﬁ?i%g P1 under conditions fanmliar to one skilled
in the art. Selection and renoval of protecting group
Plis vvlthlnl'!che ordlnarﬁ—ﬂbill inthe art in I'ighto
e, reference Material cited he

cenge

\ wor kS by G al., an ‘ R
d'éscr |30n of protecing S‘?’ ups proﬁ%dé‘bl her& "
Conﬁ%uno% of formula (XVI) may be preparé?fpacccﬁfdl ng
to the sses outlin Schene 4. Schene WO
2004/ 05‘3@99& CT/ US2003/ 0 M P2 1P 2 R22x3 I‘-\’ng&zi

/| R22\ /:::~E| step A Ostep B HO (XII1) (XIV)

(XVI) &conpo E% of formula (XVlI) is prepared @5
outlin in_Scheme 4 from a conpound of fornuEa
(X1itn). not'eth above, one skilled in the art wl !l be
capabl e of selecting a suitable protecting group P2
for the conpgpd of forrmula (XII11). A conpound of
formula (XII1) is reacted with a con‘g pound of formula
(XIV), where X3 is a leaving gro stch a hal ogen or
an activated ester, in the presB of a base, such R
as sodi um hydtﬁ—UJEI pot assi um hydr| d sodi um R'—N
ot asﬁ um hydr

07==1 r{ rieth e,
and @ ﬁwg 5 Wii%—“
tidl ue aceIROTNtH ,and xtRuré‘s at

a te‘%rpe,riasture from roo?nﬁenrﬂarature to 188

(XXI1I) (XXIV) (XXV) (V) (XX V1)
R2
RN R’ R®—NH
RN RS
= )n o)
>—< ;>———é/: )n
step F H step G
R R®
V) (XXV) (XXIV)

A compound of formula (XXVI) is prepared from a compound of formula
(XXI1I) as outlined in Scheme 5. The group X2 in the compound of formula
(XXI11I) denotes a leaving group, as defined in Scheme 2.

A compound of formula (XXVIII) is obtained by reacting a compound of
formula (XXIII) with a compound of formula (Il) under Sonogashira conditions,
as outlined in Scheme 2, step A. A compound of formula (XXIX) is obtained by
reacting a compound of formula (XXVIII) with a compound of formula (XXIV)
under reductive amination conditions as outlined in Scheme 3, step A. One
skilled in the art will recognize that a substituted or unsubstituted nonaromatic

heterocycle containing secondary amine functionality, for example piperidine
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Al ternatively, a conpound of formula (X111) is reacted
with a conpound of formula (XIV), where X3 is

whyarozosks and R22 is an aromatic group, under PCT/US2003/019601
M t sunobu conditions. A conpound of forrmula (XVlI) is

cleri e, SLER 5 R B UTHALXT e (VU S1aY B ke d i igcs e the
%deacﬁg]gi&fbhﬁgﬁgog@npounds of forrmula (XXVI) nay be

pre accor 0'the processes outlined in
Schenms\ sompdumdo? Birn 08 (XY ) PETbtared By 0ead iy a Sompoand of

5 HO R9- HO | R8 H n. st D R9-N. - R4 R3. R8_R4
RerTulaikNIY) eoenvho ceRtipns Riesstiaed tn Sgheraed. SteR £1 o
ehettis I Moy aht Biaky Rty dodipotiig SHicHLBR GOt B
(Obtaihed by(rExthhg &X8paudd doffeeivlila (XXV) with a compound of formula

(V) under Sonogashira conditions, as described in Scheme 2, step A.
Compound of formula (XXV) is obtained by reacting a compound of formula
(XXI1) under reductive amination conditions, as described in Scheme 3, step
A. Alternatively, 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. Compound
of formula (XXVII) is obtained by reacting a compound of formula (XXIII) with a
compound of formula (V) under Sonogashira conditions, as described in

Scheme 2, step A.

Substituent X2 and the aldehyde group are shown in a p-arrangement
with respect to each other in compound (XXHI). Other schemes similar to
Scheme 5 with substituent X? and the aldehyde group in arrangements o- and
m- with respect to each other are not shown explicitly in the form of additional
schemes. It is understood in light of the description provided herein that
embodiments of this invention include schemes in which compound (XXIll) is
analogous to that shown in Scheme 5 with substituent X? and the aldehyde
group in o-arrangement with respect to each other. Similarly, it is also
understood that embodiments of this invention include schemes in which
compound (XXIIl) is analogous to that shown in Scheme 5 with substituent X2
and the aldehyde group in m-arrangement with respect to each other. Specific
examples with such m-arrangement are provided herein because of the
different reactivity under m-substitution conditions as compared with those
under o- and p-substitution conditions.

Examples of additional embodiments of compound (XXIIl) with various
types of subsitutional arrangements are illustrated by suitably substituted
formulae (XXlliw), (XXlllow), and (XXIlimw):

41



R2 RI-N RIR2 RO-NH -Na R )n Ostep FH) n step G
RA R3 (V) (XXVII) (XXIV) A conpound of formula (XXVI)
w0 so0pns@as ed from a conpound of formula (XX | PQT/@S2003/019601
outlined in Schene 5. The group X2 in the conmpound of
formula (XXI1l) denotes a | eaw group, as defined

, Step AL A

conpourdd of \formula (XXI X) RS obtaiped by reacting a

conpoBhd of Rbrnula (XXVI11) with compound of

for mul a4 under reductixwg|aR nati on condi tions

as outlgnedbvi n Schenme 3, st e(p A.é\gwe skilled in the

art will recognize that a substituted or unsubstituted
AL het er ocycl e cont ai ni ng secondary am ne

f%r exanpl e pi peridine 40 WO

XUS2003/ 019601 derivatives, such as

conpounyy I1) and (XVI), may be used in place of the

( XXVI i ned by reacting a conpound of fornula
(XXl under the conditions described in Scheme 1,
step XXPmwpchene 1, steps A and B. Alternatively,
compound of forrmula (XXVI) is obtained by reacting a
conmpound of formula (XXV) with a conmpound of fornmula

(V) U i el . LT '
() SAacBREERIAL iS58 B RS ARSI et
ahataneteseyibed hetéin asdmpterpented inflighbofthespresetd disglosure and
4he g@%g?y”%ilﬁ;ﬁthg@rﬂ b ant & 0o orRaking 2efealnds

according to this invention include the following.

Some embodiments include methods of making compounds of formula
(1), a pharmaceutically acceptable salt, ester, or amide thereof, comprising at
least one of the steps : reacting a compound of formula (VI) with a compound
of formula (V)

R2
/
R'—N
RS X2
R4 R3 ) n
(V1) V);
and
x1
RS —

R4 R3
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A. Alternatively, compound of fornmula (XXVI) is

obt ai ned by reacting a conpound of formula (XXVII)
waowdon/osoeeonpound of forrmula (XXIV) under redurdT/v82003/019601

am nation conditions, as described in Schenme 3, step

A. Compound of forn‘zlﬁ (XXVI'l) is obtained by

reacting a conpound Yor mul a (XXI'l'1) wth a

esgﬂ% @fnga%ﬁHlne S(M)stl‘ddﬂgg lof KON R?G%Egtulﬁg %Wn%a (410 with

tdtl‘eor@kad@maw R IRANH .awkersiroXiis msaut@bladeamgmup in@ epupling
SERGREWER AR KR, 3Rk G eElBla b yr 1 Biucispphiic

B shlutsAYA® 2H Qh‘ﬁhé NVRYré 8PEEifEallyS additiondl embodinaénts include
respect to each other, gre not shown explicitly in the

ftopse trethers wherein NRIR daken togethey fgrﬁa@m,qrtsidwh n light

She bGP DB AR R ramino,
(e¥W1ptopylamineet digeofsyldrainioh atore m@wlflcallﬁwﬁmmﬂ\lw ' Rhtaken
substituent X2 and the al dehyde, rou

dogethantrsmrepipetifinyl. pygplidinyk Br distiyiam ané.%wlm?fey

1
sf}i)e'gﬁltcgbﬁ %h%?ﬁggﬁslgﬁ%#ggﬁ)%&\ﬂgpFttwrﬁ?ﬁ'igén&m F & %grolld)nyl
|A&jbdaitlmitab@a;m%mentsahclslhewlnzhhzdswtmmnﬁ)nﬂ oer and R®is G, more
stituen e al de
APsifsalnanerein Ry @Qﬁéa\the{%ﬁf | Gt Pq'°§6ls%m°9'mems
eﬁé}{mé ﬁ?et%&:ﬂwﬁké?é]n W i1, SRGGTBRAI é‘ﬁ&)dlﬁfé‘ﬁ'téjﬁ‘féldb%f @ethods

because of t fferent reactivity under
rwherbint Qtis bisaturatediNtlinked nitsogerrpantaining hateracyalyl, more

harieahu B bk fe ne ot Rttty i8Rt piperiding,

\gibisftdifed bV@ﬁéiJb&ltlﬁéé?ﬂlﬁé#hklﬂ?latuyﬁbrmWﬁﬁwyﬁrtﬁlomorpholmyl
ilTTustrated by suitably substituted  fornul ae

(axd mpugholinyxpr whejein shbstibged Qrigjselested iromoACosoaiy)

| CTé g%ygﬁgﬁafﬁ-]plpé%%yﬁq ,é,8étrlé<za-§6|ro[%‘5]g§cw arga %!4-b|oxa-8-
aza-spiro[4.5]decyl; or wherein Q is a monovalent radical of an amine selected
from aziridine, 1,4,7-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}-methyl-amine,
thiomorpholinyl, allyl-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, pyridin-2-ylamine; or
wherein Q is selected from N-morpholinyl and N-piperidinyl, optionally
substituted with between 1 and 3 substituents selected from hydroxyl,
carboxamide, C1.s alkyl, 5-9 membered heterocyclyl, N(C1.s alkyl)(5-9
membered heterocyclyl), NH(5-9 membered heterocyclyl), (5-9 membered
heterocyclyl)C+.5 alkylene, C 1.2-hydroxyalkylene,O(5-9 membered
heterocyclyl), C1.s alkoxy, (Cs¢ cycloalkyl)-O-, phenyl, (phenyl)Cs.; alkylene,
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RS\ / X2 WR3 (XXI I I mv). In addition to the
nmet hods of maki ng the conpounds of this invention

w0 bait/osoees descri bed herein as inplenented in | PghUSDN3/019601
the present disclosure and the ordinary skill in the

5h, GREEEET e, e BhgRS BB, SRRy o, am

Salkgl gmbpsl Imm/nbé opﬂ@rhauiesubstumm with fraekiing 3 Qnmu@éhits
of for pharmaceutical |y acc table salt,
e@@épe%”thln?%%‘?tﬁﬁé%ha s Bitpst icYAR@, ad Cheddityl; Aravhgrein Q is

BR85S S5l M
(fv’d)m (pyﬂdyl pgrichidéd, fuRA, thidfuryl, lrﬁm%lwﬂlma%@%mﬁgﬂi%ﬁene
R b N L R et R e eoﬁgb'ziba‘?@wolyl,
RPN, @ﬁﬁﬂeﬁ%%z ﬁgfr%kalgg? 152 k&]éﬁé éﬁ)ﬁngrrolyI)C1-e

| eaving group in a coup
aall&ylmel anda pyuiolyhloir endresspesiicgiyowperein & isux Babg;thmeidoor

i sbihed BBl dyE HiGerRhBodbEBts bidind mathads wherein

NRlR 2n fsaken together form piperidinyl,

met hyl pj peri di nyl , di met hyl am no, fpyrrol i di nyl
di et hﬁﬁaqnd.& afgtlmgemndpnamalected rom 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;

one of R®, R*, and R” is G and the two remaining are H;

Gis L’Q;

L? is methylene;

Q is NR°R® wherein R® is independently selected from hydrogen, C1.»
alkyl, C; alkenyl, 6-9 membered carbocyclyl, 3-12 membered
heterocyclyl, phenyl, (5-9-membered heterocyclyl)C, alkylene, and
(phenyl) C; alkylene; and R® is independently selected from C,., alkyl,
Cs alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl,
phenyl, (6-9-membered heterocyclyl)C; alkylene, and (phenyl) C
alkylene;

or

Q is a saturated 3-13 membered N-linked heterocyclyl, wherein, in
addition to the N-linking nitrogen, the 3-13 membered heterocyclyl may
optionally contain between 1 and 3 additional heteroatoms selected
from O, S, and N;

wherein each of the above alkyl, alkylene, alkenyl, alkenylene,
heterocyclyl, and carbocyclyl groups may each be independently and
optionally substituted with between 1 and 3 substituents selected from
methoxy, halo, amino, nitro, hydroxyl, and C 1.3 alkyl;
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et hyl propyl am no, or dipropyl am no, nore specifically,

wherein NRIR 2 taken together form piperidinyl,
w@yoorosicds nyl , or diethylamno, and still norePCT/US2003/019601

specifically, wherei n NR1R 2 taken together form

o udadithergin Sistfusrts BheY car B ritietresi SRR fart
speci f %kyearo . eédabBéam@eGs glhémﬁéraume?érdc§c|9 NH(6-

Additio ments 1| nclude nethods wherein nis
1. Addnernberdd keteoatiyclyht ©(6-memberastheterzcyciyhe pheny! (C -

ot or SOGEPYRIIRRE: B b AP B TReRL 4ot above
sel eCth%@eer?éWlS Bhéﬁylt S EIkgr swﬁl'tﬁéﬁt'gtr@@@ﬁof Q may be optionally

pi peridinyl substituted or unsubstituted
pi per szbafjtutechwith stifilupfomedr ol i di ny!

RSB RN MO Sfy cosvrom

?I[ﬁ@f YinpyrrolitimiesrdiethlyRering] ayd Q is selected from substituted or
triaza- splro{4 5] decyl, and 4- di oxa-

Ansubsfituigipigpridiny pwamﬂr evrﬁol@yl Pyarliginls éhl@morphohnyl
fﬁ}ij rggkpr%ﬁlngln?g%g?eﬁ%Eﬁlc@@%mcf BAYD RZRIN | léqgrpr?gdme and said

I OX aza-cyc ecane, thiazoli
hmtwphiltclsu'.hsﬂtutnbm|sipa|=fenne«b bt ragrd eemper‘atorm or wherein said

%Ug:%)l %Illge %g&&g% lgIenglar'fgelaq(ii BF [R9 I et h prraﬁure with 10 equivalents

gﬁ:g)%érfdl e Hf f%ﬁbgéﬁceowﬁbﬁolpbp%%ﬁﬁsald nucleophilic

I'pera pyrimdi ne, piperidine-4-carboxylic
ambdtltatmdes pexfoimyéd QQFoqmy terdperwazuryl wigh 0 lequivalends of piperidine

s e SR B e g of a

'éub@ﬁ'l‘&'te@béiéé aﬁ& '&W élnﬁﬁéfﬁlﬂ pRIdURE with or without further comprising
-pi perid 4-yl di hydr o- benzoi m dazol - 2- one,

axppslp.rsam! mlxtu;a t§)<|y|)31 tqoyieldna galing solution, selectively precipitating

A v stalizialprsaid sl S0t ingRY BRI R arggpioride sait
Mﬁ@é ﬁ’(&élpﬂ‘ﬂlcmrﬁbﬁdlﬁﬂmt @)leg'? whexin eaidl phenylalkyne

substituted with between 1 a 3 substituents sel ected

fdikydraghiedste salt i 4 Bddaiparisdin-tyldbuii1ryny))-benzylimaseheline

R@ﬁ)@%@?@ é{é‘) Fblh&%gg@%h}nf%%étg oﬁ%uﬁr ocyc&s Yv)henil agy one of the

rf@ll'ﬂﬁﬁhg@b sbﬁgf@docycl yl )C1_3 al kyl ene,
2; hydroxyal kyl ene, O(5-9 nmenber ed het erocyc (),)
d:iReR atpkga}ogqtégr @V%WP%%\CI“WII grpyrroligiwhyy is T, and is selected

:;@q%@ﬁé@ gégybﬁgﬁ nep VO 2004/ 050623

i |6henyl )C1_3 al kyl ene-O where
“otakeh dogethet formoipéndinylmrepyyiolidinyt n is 1, and Q is

morpholinyl or substituted morpholinyl,

n=1, R%is H, R%is H, R* is L?Q, with Q being morpholinyl, L* as defined

above, and NR'R? taken together form piperidinyl;

said organic base R'R®NH is piperidine;

said nucleophilic substitution is performed in the presence of ethanol at room

temperature;
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al kyl groups may be optionally substituted with from1l
to 3 substituents independently selected from hal o,
woedmoso6eyano, and Cl_3 al kyl; or wherein Q i SPCT/US2003/019601
substituted with a substituent conprising a C1_6
sel ecte from

het g Liglgr t?étﬁyqﬁrblgzqﬁr&rme(dl |H]tla§¥> eF%jprchel&%gthan&yat room
?b?&t@re aﬁé‘@éﬂ' gan'brba%éCFURZNl-ialé”p e AdiEE OmicR t/vhen the

I m dazoly xobenzi m dazol yl (tetrazolyl
ankqmmcé satdeplpazdllnylﬁ 10taquivadents) C1_6 al kyl ene,

TV et e

l#b‘é\}@%élb lﬂrﬁé*mb'ﬂé@é P NRYis - piffet dlﬁ@rarﬁﬁ‘s‘@d Irfmrdcfphlhc

i ncl ude net wherein n is 1; Rl and R2 a
isubepleticnis pyriesned indhernrenense af atppnolxat rpartbwmperature

g%?ﬁﬁa@éwﬁ%gu@%ﬁ%%ﬁ %Eﬁgar hﬁnam SPg%gsﬁltg{ﬁn preduct and an

fbﬁhﬁﬁétﬁbtﬁbr}ddu@péh@l’sqbérfbnnud inchrnglcaholicidiedium alt a temperature
het eroat om i ndep endentdyy selected fromO, and N;

SHeh dhatreaid gubstifhtionrgraduictisoRtaingd ip\ad "?Mﬁrﬁ’ ‘ng are
'E.]’ald ﬁtéléogl%ﬂc S{JGstiSttgtl i Bﬁtseé‘ F‘nlx (d 8f y@ﬁﬁ@tn\’.\’ﬁ@ﬁ %‘r?’dtﬁ@ and an

ndependent from ydr ogen,
@ilirrahdxtarrybrodﬁcganm iseeréar et indbg @resencd dJ‘Zathantblaterdom

g?er&;)%oc ?el g)a?gﬂéﬂn c§ g@e Eagsl\elgﬁg pPpSég Crlgmer) c%zmprising
éfé%? n@%“i’d"H Jhuﬁ@tvﬁﬁtaﬁdacfld EHTbStjau?-a %'ahb(é solu@an ahke lé},éleictwely

car bocycl nber ed heterocycly

pecipitatinigoand ceyrstallizing aetdaaﬂoycsotutmztombtgmem@alt dneluding any

&ﬁ%&y Sé’)dd RCid; bRl al ké ll"ﬁgt %'?(g g%&} Ie%h aa‘eﬁgw%hgﬂbé)’ gé 31st Jn said

t&;{étamzéhdd i WhEcHbtte PE8sb, d il raoae’%sps@xmxeémod.ment s
het er ocycl Jgtlpnall zcontain between 1

sharactotiad el ot e, R B2 Wah Qikeing morpholinyl,
vvher el ghegjcgboqe LRE NP aREK YdgetRe KA e il AN Khid

substltutlon product is 4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine and
said salt is the dihydrochloride salt of said substitution product. Other
embodiments of methods wherein said nucleophilic substitution is performed in
the presence of ethanol at room temperature and said organic base is R'R®*NH
is piperidine, further comprise converting an alcohol of formula (VIl) to said
compound of formula (VIII), which more specifically can further comprise the
reductive amination of a compound of formula (Vlla) with an amine R?R°NH,
wherein one of R¥, R*, and R® is C(O)H and the other two are selected from H,
chloro and bromo, to give a compound of formula (VI1), wherein one of R®, R®,
and R’ is NR°R® and the other two are selected from H, chloro and bromo,

= 4

(Vlia),
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het erocycl yl, and carbocyclyl groups may each be
i ndependently and optionally substituted with between

wd 2@adsi2substi tuents sel ected from nethoxy, PeEr/U$2003/019601

am no, nitro, hydroxyl, and C 1-3 al kyl; 44 WO

2004/ 050623 PCT/.US2003/ 019601 _and wher ei L
@r@s%vetm@ﬁf%smc'%aﬁ'aﬁ“s ops MesPneE af thesfalipwing.is
béétt%ﬁé’d‘ygﬁﬂké?HMb is FfYTBASIAE; GRd ﬁrr&éﬂ%&’ﬁﬁ)’r%%g the coupling in the
het er ocyc - nmenbered heterocyclyl),
Q(résem&r&fraadallminwmemqmaryﬂryg catalyst/and @ copper salt of a compound

S SRR eSS R0 P B0 B BB zene

HupdhGitétts @ (IP(YJ I-b@n@ Rhé ofdriof safrdbshzdnd wbst\itdtbnts is selected
trifluoronmethyl. Still other enbodinents inclu

ifeamn ehlorodasd diramariryigld atc@mnqs@dtqfé@rmw%wa)

pi peridinyl, pyrrolidinyl, or diethylamno, and Qis

sel ected from substituted or unsubstituted

pi per iSbrAy |emblidtimeﬁt§ lmtludepneﬂh@ki'srwflmal@ryg com'pd{unyl*s of formula
t hi onor phol i nyl and nor phal i nyl ; erein

dl)garmh@rrnag@itr@f"w@ﬂpep@bkﬂ Rk ieg Eﬁe%ﬁ'a' thgreof, Wharein more
I t 3.

FERSAREIN bhF of RO SHE: 40 0 SERENEARFY 8 is v, an tre

sathett istsetdobed frsnpleydrogerepﬂwiror amlmhlelmdhasej embadimheats

equi val. ent s er|d|n in the sence of e ol.;
MBI feastifg LA SoR AT 1S compoBngsof finfliad RN and
PRBURIEEH th 10 equi val ents of
g?&'ﬁ nltﬁtdlc{] theLI preseﬂ@erowet hanol gnd X is

nesyl ate to yield a mxture of a substituted base
and an elimnation product; wzth~or w thout further

conpri sy=ag=\ exposi ng sai.d ni to yield a
on, ,sel ecR Ve &ting and
g Form sai d saliMe sdf ution a phenyl al kyne
[ , ide salt; and a/nore\particul ar

've ng mhereln saRt phenyl,al kyne
di hydRochl orRde salt is 4-[3-(4-pipéridin-1 -yl-but-1

-ynyl )exdxangy! ] mor phol i ne  dixxyiéwghl ori de. Further
enbodi nents i ncl ude net )q%ds wherei n any one of the

fvdner@m Yigisi Gkt 91sEi and X\reL R spitablledpaying araw i acappling

ReBETdE B o dohe, Rt sglitidl’ SaditioRBrbrbbainihe ke

and prp
methods wherein any one of the following is additionally satisfied:

said W is C(O)H, further comprising performing a reductive amination of said
W with an organic base R°R®NH; NR'R? taken together form piperidinyl,
methylpiperidinyl, dimethylamino, pyrrolidinyl, diethylamino, methylethylamino,
ethylpropylamino, or dipropylamino, including the more specific conditions
wherein NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino, or
wherein NR'R? taken together form piperidinyl or pyrrolidinyl;

R%is G;

R%is G;

nis1;

Q is a saturated N-linked nitrogen-containing heterocyclyl;
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NR1R 2 taken together form piperidinyl or

pyrrolidinyl, nis 1, and Qis norpholinyl or
weaingbsdeet ed norpholinyl; n =1, R3 is H R5 i BCHUSIRA3/019601

| S L2Q with Q being norpholinyl, L2 as defined

sal é or gani fglgw}se %ﬁ@%ﬁ%%ﬁ%hﬂ&&u& rﬁg&l’(ﬂﬁw d,B¥ttuted or

nun$uhsfhtutéd Eiparbzinyk, pyrrolinyl ,spwmhﬂmytmv\go%org}ﬁggrgg %ﬁpce

f et t t 45

PETRRIG0 08 Mats et é@ps@ﬁtﬂ'%ﬂ 32,aNBAT Wherein
p@utﬁ&f’id’fﬁg Qs §Q§c@6§&ﬁﬁ‘?\§§] S%TQQ%Rber%tzﬁqumphenyl piperazinyl,

enperature and sai
p1 Sed-tritizaespitof. Sldtayy anideh4td1@(a -&razarspirof4.5qdetyl, and wherein Q
i val ents; '

Pl trofoRsieny ratficst i B el atag fron 32igins iyhad ioxa-10-
a@zéL@yclé@cbdbdynéafhléz&ﬂﬁfé - a1 3B, Bltﬁé’ié 9bﬁ‘8[4 E?]Bﬁcan-4 one,

sai d nucl eophili substitution i s perforned

p@!@@@me %ﬁar@pmlrcoamdtdletbwﬁmn@ecp‘e?&4; bel- hesalny:ﬂro-

R ERBREY, o iyl oReiy) Bk e o2 Bindtesinrtov-

i ;Syrpmdfn@r tﬁﬁxéridl‘hein cﬁrl@@t}fub Ia@ld@ﬁiddﬂnﬁéth?l ?emitﬁf ﬁIZUyIféthyl)
such t hat sal d substitution product is obtained in

| ¥RHe, Bbid.4dimgt bﬂ}@r@faﬂs]yﬂ)rﬁtbyllrMByltamin@ntfyomomhqimyl allyl-

R e R A B0 B TR Ry
rdibydrotisenzeiraidazel-2-ame, 2<(pipesidgadytoxyrperimidiaélbiberidin-4-yI-

ol BSOS 53 -Hore 5B b
I t

Sl NS OB ERUEL AL i 5l

cfubstitugnts selebedfgomiClydrayt] airboxarhidet Ges atkyd] $9haembered

JRERUSEE N AaRnSelTemoeihbeieewcil NHE-0 embered
Eﬁaé@)@y@lz!)égig hﬁbmbéﬁedrhete.%cya%)c; Hlky deih Rais

dwg bei ng nor phol i nyl ef T ned “above,
rm&atkylzer’taﬂé@rgtmgm@ed ﬁetemo)cpycbé)r |Cb|16rqﬂkoxys acsie cycloalkyl) -O-

>SSt AR SBlohs, AL Tt S it s o
@Hw@méﬂo@yclwe gyl tindsakyl gw@;sé gyt Bep ey Substituted with
?rom 1to 3 substituents independently selected from halo, nitro, cyano, and C.
3 alkyl;

Q is substituted with a substituent comprising a C4.¢ heterocyclyl group
selected from: pyridyl, pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C1.
alkylene, oxazolyl, thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-
oxobenzimidazolyl, (tetrazolyl)C1.¢ alkylene, tetrazolyl, (triazolyl)C.¢ alkylene,
triazolyl, (pyrrolyl)C1.¢ alkylene, and pyrrolyl;

Q is a substituted or unsubstituted N-morpholinyl;

NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino, and

Q is selected from substituted or unsubstituted piperidinyl, piperazinyl,
pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyi;
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enbodi nents of nethods wherein said nucl eophilic
substitution is perfornmed in the presence of ethanol

w@roorosses enper at ure and said organi c base i s RREMA03/019601
is pi peri di ne, further conprise converting an al cohol

NR 6 3k tdgrtbbr odm AR AL POREICEN Y do 2HAR 1S Selected

| conpound of formnul Vil
\?Mr%ﬁmdrﬁg%lﬁm EﬁgRgﬁeﬁ(ﬁm%heran one of R3'rm, aRgf | , azemd

RIR'R°takempdgeather oo piperidinyles pyriolidisyk atied , Andr i$
chl oro.and br t compound of formula (VI1),
bphnﬂﬁ’é SUB%tedﬁﬂng'ﬁleS is NRBRO and the ot her
th@ 1arRé |§¢4 %teets* RY srid RS isch) Bieothsdole ofR® drid RSR 1IfQ, with Q
(Mla 46, WO 2004/ 050623 PCT/ }JS2003/ 019601
Mgemnplmimy Qﬁ‘dd-t fascdgfinpdrthawes andidiR R ntakay tegrther form
the ovvlngls satisfied: said am ne is norpholine;

" her conprising the coupling in the presence

@ufusa méhbale?rrsersas G(QYHS NmRﬁsakanmgatmupnn aspiperidinyl,
of acorrpound of formula (11) with a disubstituted
peereiRsaigReacding l@ﬁerferm%.aa rerRemeeraiitsti tut ents is

9( )1HR’5‘39 l-][tfﬁ?’ |Q§ﬂ€ﬁ5 QfCéﬁgHglr\l?mﬁz?%@flbg?mér“f&ﬁﬂtaspihéndmyl

eéte rom chl oro a co
Qsihe‘reinmdla réadting)is pEdormediab diara memperaiULedm thetmeslen(m‘ of a

maki conmpounds of  fornul ar ;mag ut|
o ningckatast B a babet b dBid S ares Riandeigs 2
?)‘P&%ﬁyifal ly one of R3 and R5 is G one of t he
g and R4 |s H, and the other is selected from
mmdmogzens H,IRTds &, Ririgl G(BY)br NR'RA dakeretagetherdatm a piperidinyl, X
east . one of, the

PR Genlsdert sai Taading Sorariogtipevatrom EpaaRgedf the
(p?é§@Hc% &M pMathumcontéinifg cdtdlysféndid cbppeXalt,| anddaid
reacting ylelds a phenylalkyne; and
nis 1, R*is H, R®is H, R is C(O)H, NR'R? taken together form a piperidinyl,
wherein said reacting is performed at room temperature in the presence of a
plaadadium-containing catalyst and a copper salt, and said reacting yields a
phenylalkyne, further comprising a reductive amination with R*R°NH of said
phenylalkyne to yield a base, with still more specific embodiments satisfying at
least one of

said R®R°NH is morpholine and said base is 4-[4-(4-piperidin-1-yl-
but-1-ynyl)-benzyl]-morpholine; and
further comprising forming a saline solution with HCI, with even

more specific embodiments further comprsing obtaining a

dihydrochloride salt of said base by crystallization, and still more specific

embodiments satisfying that said base is 4-[4-(4-piperidin-1-yl-but-1-
ynyl)-benzyl]-morpholine.

Still additional embodiments include methods 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
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wherein Wis C(OHor G and X2 is a suitable |eaving
group in a coupling reaction with an al kyne. Mre

wepwaensiczal |y, additional enbodi nents include PaEUSDOB019601
wherein any one of the following is additionally

sati sfj d: srd Wis er npri sing,.

perfo t?@%ﬂ@??%wd?dg&ﬁ q\ﬁ(ﬂ igng| heteroatom
or ganl ng b‘éctéﬂr&% @agegngwet her form

pi peri d| nyI peri di ny di net hyl,am no,

pyr r oldndi ofR® antd Et mﬁa@nddhememamlm apdéﬂnar@ H;

et hyl %&J)l)é%ﬁm no, or dipropylam no, including the nore
speci f ditions wherein NR R2 taken together

f or m pi2pemedhghe; Pyrrolidinyl, or diethylam no, or
wherei n NRIR t aken toget her form pi peri di nyl

pyrrolQ ¢ Nﬁ R m@er@n@ is pprependently; splected Qprr‘shygjrogen Ci2

2 R 0% BT o R AL, SRt

by i arint s vt
pyr r ol(PBemy) C2 alivians: sRE| n‘?l'”&égﬁ!‘ Yéﬁ[ﬂcfar@ rom 8 12 alkyl,

| ncl ugd VNG @%gg{%@?g Egreq%gagr %H?ﬁwe?Hl?é‘re@Sne'%bec%lyl

wher ei 7 tTtut d from

al ky| )pheinyk(8:9-membexes hetsrocyd!yiiC palkylghe, and (phenyl) C.
1,3,8-triaza-spiro[4.5]decyl, and

1, 4- did¥Ae®aza- spi r of 4. 5] decyl and wherein Q is a
rronovgirent radi cal of an am ne sel ected from
aziridine, 1,4,7-trioxa-|10- aza-cycl ododecane,

t hi azdiigla rseturated 3-13 membered N-linked heterocyclyl wherein, in

o ber Ao GRS Pifieh, Phe RS FOEpR¥Ted heterocyaiyt may

1, 2, 3,¢htionftiy esmakbStweled Bah@iBradditbria! heteroatoms selected
4-(3-trifl uoronet hyl - phenyl) - pi perazi ne,

2- pi pdramiGh-3.-and Npyr i i di ne, ' pi peri di ne- 4- car boxylic

15 (oA R 0, oo chy, e,
tl_p: gggrd@bmcyalyg taﬂd:daYH)ocycm a3t mby @aich e |h8e(>éndently and

1- pi pant@nﬁﬂwsytpstttu @d thgwe&ah 2BA 3 HPAtuents selected from

2, L, BRGNS0 er il

i's Selamiwﬂefeimemlbstrtuents of Q can be further selected from tert-
butyloxycarbonyl, carboxamide, 5-9-membered heterocyclyl, NH(6-
membered heterocyclyl), O(6-membered heterocyclyl), phenyl, C »-
hydroxyalkylene, hydroxy, benzyl and, where each of above
heterocyclyl, phenyl, and alkyl substituent groups of Q may be optionally

substituted with trifluoromethyl.
Some embodiments include methods of making compounds of formula

(1), a pharmaceutically acceptable salt, ester, or amide thereof, comprising

reacting a compound of formula (V1)
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nmor phol i nyl and N-piperidinyl, optionally substituted
with between 1 and 3 substituents selected from
whyarososk3 car boxam de, Cl1_6 al kyl, 5-9 nenberpct/Uus2003/019601

het erocyclyl, N(Cl1_6 al kyl)(5-9 nenbered
het er ocycl yl ), NH(5-4b nenbered heterocyclyl), (5-9
nmenber ed het erocyclyl \C1_3 al kyl ene, C 1. 2-
hydro nbered heterocyclyl), ClL 6

) y Kyl )-O , phenyl, (phenyl)Cl_3

)Y’Ga_3 al kyl ene-O where each of
phenyl , and al kyl groups may be
opti bstituted with from1 to 3 substituents
i ndependentTy selected fromhalo, nitro, cyano, and
Cl 3 alkyir) Qis substituted with a substituent

nmprising a Cl_6 heterocyclyl group selected from

p\S‘/'Ith aworgwﬁ ibasaR RN iy %etﬂﬁefﬁﬁﬂﬁ%ﬁrf a trigliydptidsphonium halide
|
(ér? %I hy%]y M%e}gﬁl’éﬁ%ﬁé}ﬁmoﬁ%@éﬁ*y%dira_&ﬁfs%&u&e methods

oxlmdaen*z:lamlylr donz off Yhe fclﬂlbleﬁrégi‘@?aflbﬁézli 6 al kyl ene,
, t
e %&Zﬁqwmﬂs(%‘rol&?qzzglhgh)ée 'Samgmmeg!n@)ﬂﬂm@trf{ygozfgmphomum iodide,

%gé,g%gg ,Qbmg;\ubst i tuted N-norpholinyl; NRLR2
fn together fori piperidinyl, pyrrolidi nyI or

BtR{laken mogethadformdplpesmhylc hmih?lpmrnduiyﬁth@ltmdarFrno
n i peri di er azi rrolin
R, ety BrREhometietaPe R o hipiarfamipe: ond wo

?d’.? pYRPHRS:; PCT/ US2003/ 019601 NR1R2 taken together

eridi or pyrrolidinyl, nis 1, and Qis
é&{)@ﬁen e ﬁbfqmbplpelydi ingn pylp;olpmmyldonghlethyimﬁhoz

t her,, f o er.i.di n r olidinyl, nis
N&j%dta%gﬁ 09%?r {%MDFH?P '@Pyls% |°J'E¥'é([j nor phol i nyl; n
iohelof R¥an¢ RPlis e of R3 and R5 is H, the other one of
R3 and RS is L2Q wth Q being norpholinyl, and L2 as

d¥BEd above, and NRLR 2 taken together form
%g%dlnyl nis 1l RAiIisH R3isH Rsis C(OH,
N

taken together forma piperidinyl, wherein
guisdl;reacting is performed at room tenperature;
Q is a saturated N-linked nitrogen-containing heterocyclyl;
Q is selected from substituted or unsubstituted piperidinyl, substituted or
unsubstituted piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and
morpholinyl;
NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino, and
Q is selected from substituted or unsubstituted piperidinyl, piperazinyl,
pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyl;
NR'R? taken together form piperidinyl or pyrrolidinyl, n is 1, and Q is selected
from morpholinyl and piperidinyl;
NR'R? taken together form piperidinyl or pyrrolidinyl, nis 1, and Q is
morpholinyl or substituted morpholinyl; and
n=1,R%is H, R%is H, R*is L?Q, with Q being morpholinyl, L? as defined
above, and NR'R? taken together form piperidinyl.
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nis 1l RAiIsH RIisH R is C(OH NR R2 taken

together forma piperidinyl, wherein said reacting is
w@eoitosisesl at room tenperature in the presencerPof/US2003/019601

pl aadadi um cont ai ni ng catal yst and a copper salt, and

said reacting yields a phenylalkyne; nis 1, RA is H,

R3is H RSis CCOH NRL R2 taken together form a

pi per 'éarﬂé! lemBSimeptsihele MEIBOAS bf FRaihd 88kpblAdS ¥f formula

per f orme roomtenperature in the presence of

(t:] a@hamcmﬁ-"wmgem&blﬂ sait, ester, ar amigetheseof wharr:dn more

sai d a u I h K R
Derificp Re 15 B B8 ik g rgtRARIGEIR SRG Bcom My EigaBRePnY hgipther
3s BbRefdiro hydrégén, fﬂu@)ré Hrfdl ¢80, rtrme &mbBH e its Gorprising
room-t enper ature in the presence Of

peactitgid gomponngi ofifagnwat(XXY anéM@thaa eerppernd gf formatg (V).
said reacting yields a phenylal kyne, further
conprising a reductive amnation with RBRONH of said

fRyme to yield a base, with still nore specific

s sat iiefying at |east one of said RBRONH i s
#nd sald base is 4-[4-(4-piperidin-1-yl-

ypyt) benzyl | - nor phol i ne; and further conprising

formng a saline solution with HJ, with even nore

speciyWi c enmb®f nment s furt(b@(r |,9,ijr3| ng obtaining a

di hydrochl ori de salt of sal d base by crystallization,

awtierein W |sr®(|Qa)l-b@le6L and X" ésrbsuitabletleawing |g§®l.yﬂ> frya coupling
buft -

TRasticouin ey ke, lior, Becifaly. adibhErsmbesimentsinduge
I REthoES wiRireRpdsn\bie 6 thefollGwihg iRbafekbd2 are

i ndependent l"i/ sel ected from C2 "al kyl, or taken
taagbt/\haC(Q) Huether eompuigjae PEFOTMINGA redigtiye @mination of said

ache the aromatic 49 WD 2004/ 050623
%&Sﬁﬁ@@%ég@%en%%g%hber ed heterocyclyl
R 1 RMkkd tbgsthediore gipeadidil nepyipiperidinydtdimethylamino,

i ndependently sel ected fromO, S, and N, one of R3 and
myriokdiay!, sirthylseninermetyieihdamine efhpigpylamino, or

dipropylamino;

NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino;

NR'R? taken together form piperidinyl or pyrrolidinyl;

nis1;

Q is a saturated N-linked nitrogen-containing heterocyclyl;

Q is selected from substituted or unsubstituted piperidinyl, substituted or
unsubstituted piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and
morpholinyl;

substituted Q is selected from N-(C 16 alkyl) piperazinyl, N-phenyl-piperazinyl,
1,3,8-triaza-spiro[4.5]decyl, and 1,4-dioxa-8-aza-spiro[4.5]decyl;

Q is a monovalent radical of an amine selected from aziridine, 1,4,7-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)-

52



Gis L2Q L2 is nethylene; Qis NR8RO wherein R8 is

i ndependently sel ected from hydrogen, Cl1 2 alkyl, C3
wa@bkdéoanyic23 6- 9 nmenber ed car bocyclyl, 3-12 nenbepPemUS2003/019601

het erocycl yl, phenyl, (5-9-nenbered heterocycIyI)C2

| kyl d h K d

2 éﬁS%%&'&me&\%ﬁxpﬁaﬁ%@&ﬁfﬁﬁ ARE. BormSipneyy. ally-
] -

SR ) g g

(qm},einmb)en@almldlakqﬂ-%nee fpipegidis-4y y)jpmrgmjum ‘raperidin-4-yl-

iR %Y%;ﬁbgﬁéfﬁ{omzs%%f n in addition

@tseéaém@bwlrorﬁwmapwmyaéhd Mpipbﬁdlhyb@ip&@ﬂﬁllylswsilt@ed with
dditi onal heteroatons selected fromO, S,

and
\xmv@em] 1eansh3 stibstifuenis sptecied from avqiwwlnwtmxa@rn% C15 alkyl,

L BB EHEIEDY Nt AOPGMRPHEA N IR o
bﬁémeredlhet@doc%/cw)b(as etmemberafhet@r@rgycfyl)mm ailwlém’)c 10-

hal o, am no, nitro, gdroxl and

e reansirie. i Bnembered betaram el CreakaelGanyaioaliy)-O-

ST ISR, A SIS, BBk ach o

Q(b@wefmmenoeglclyletm'remw angl 91kyl gheuys mag & optionally substituted with

3%%63%2{ S GiryP sk Aes A, TORUTAR: ftangyano, and Cr.

WS of Qmay be optionally substituted with
tr| uor onet hyl . Sone enbodi ments include nethods of
Qs supstitutpdwittea stibstiuent comgriging @ Ghahetecetyciyt graup

SRR oS Bl By S IS8 B i
Riky14/22 =B1P @RBzolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-
oxobenzimidazolyl, (tetrazolyl)C1.¢ alkylene, tetrazolyl, (triazolyl)C4.¢ alkylene,
triazolyl, (pyrrolyl)C1.¢ alkylene, and pyrrolyl,
Q is a substituted or unsubstituted N-morpholinyl;
NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino, and
Q is selected from substituted or unsubstituted piperidinyl, piperazinyl,
pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyl; and
nis 1, R%is H, R%is H, and R*is L2Q, with Q being morpholinyl, and L? as
defined above, and NR'R? taken together form piperidinyl.
Further embodiments include methods that satisfy:
nis 1;
R' and R? are independently selected from C; alkyl, or taken together
with the nitrogen to which they are attached, they form a non-aromatic
5-6 membered heterocyclyl optionally including an additional heteroatom
independently selected from O, S, and N;
R® and R® are H;
Gis L%Q;
L2 is methylene;
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HORS5 g Cl R4 R3 (VII) wth an organic base R RZNH

in the presence of a trial kyl phosphonium halide and a
whama/osdeks e specifically, additional enbodi meneGT/US2003/019601

i ncl ude nmet hods wherein any one of the following is

fied: sapd Iyl phpsphani i de. i
ey andh N R WhBtIR S OLHEaERTY Saraied oM hctipgen. Crz
base gyl EFA keMFFléiQZmbme& RERIdSElYT, %mnhemvede@yl

mathyl pi perldln di net hyl am no, “pyrrolidinyl
di et hyieaeronmlylnphawle(t5|19+ra¢mh@redeln¢t9rcmyéwcaralmenearand

0 STABRTE: oSt R e S

form kaéWIWb rﬁérribbfé@baﬂjo&yélyl e]a; ﬁfen*ﬂ:ﬂer@ddwdférobyclyl
R4 i1s G a saturate

G |

N- 1 i nipbenyi, (5-@g§ﬁnthﬁﬁ¢féhﬁ16ﬁgcm?&zﬂ!bﬂﬁ9¢, angl ( ghenyl) C.
sel ect(g@% am substituted or unsubstituted

pi peri A ' substituted or unsubstituted

preraﬂinyl’ pyrrolinyl, pyrrolidinyl

t hi onmor phol i nyl , and NRlR 2t .

t oget K&fs @ §?Fﬁrﬁﬁeﬂe’3r |1§m?mgeliﬁﬁr ﬂdmk&fi H’Sﬂteroeyaylenwhereln In
dieth t I b

ansub ity B0 SLlitking RRQRE, B Sl inBHitirbd Wofetopyolyl may
pyr r oloptionglly ccbritamrtmtwleehﬂnamd 3addlitionab heteragtoms\salected

takent er formplperldlnyl or pyrrolidinyl, nis
1, an&rca%%f% ded  from norphol i nyl and

pi perlvmdé} eé\d'ﬁlcﬁtﬂeta%%e aqlqweala;ﬂénéoam‘érm{)ﬁkeﬁlylaué or

pyrroli nis 1, mor phol i ny
subst |hether@dycmlr phdlcnart;pcycb'hgroups may each be independently and

optionally substituted with between 1 and 3 substituents selected from
methoxy, halo, amino, nitro, hydroxyl, and C 1.3 alkyl;
and wherein substituents of Q can be further selected from tert-
butyloxycarbonyl, carboxamide, 5-9-membered heterocyclyl, NH(6-
membered heterocyclyl), O(6-membered heterocyclyl), phenyl, C .-
hydroxyalkylene, hydroxy, benzyl and, where each of above
heterocyclyl, phenyl, and alkyl substituent groups of Q may be optionally
substituted with trifluoromethyl.
Still additional embodiments satisfy NR'R? taken together form piperidinyl or
pyrrolidinyl, n is 1, and Q is selected from morpholinyl and piperidinyl, of which
some embodiments more specifically satisfy NR'R? taken together form
piperidinyl or pyrrolidinyl, nis 1, and Q is morpholinyl or substituted
morpholinyl. Still additional embodiments satisfy nis 1, R*is H, R®is H, W is
C(O)H, and X2 is choloro or bromo, and compound of formula (V) is 1-but-3-
ynyl-piperidine, to form a phenylalkyne, of which some embodiments more
specifically satisfy at least one of:
said reacting is performed in the presence of pyrrolidine and at a temperature
of about 50°C to form a phenylalkayne, with still some embodiments further
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n=1 RBisH REisH R4Iis L2Q with Q being
nmor pholinyl, L2 as defined above, and NRLIR 2 taken

wo oganbmses f or m pi peridinyl. 51 WD 2004/ 050623 PCT/US2003/019601
PCT/ US2003/ 019601 Sone enbodi nents i ncl ude net hods of

sebaihanbesin eaiddeacing bosrtn e ndRE oS aiter o
%glhgqjawy dhsﬂ p?g,esé}{ the remaining R3 and R5

gen is selected from hydr g
f)( 2isboomanand skidr reacting issperfaroidhinder copgtiansi sugh that the

t|n co ndof f or a3 (XXITlmy) wth a
il S ey B\At e %?Tgod%’ x2 WR3 (XX 1 |
Whé‘ﬁ"‘&irﬁbt’"sl?% 'aSre@(JQNé Qﬂ‘mr@\tloﬁﬂﬂitr?@ SRINE of lslatdabh@ylalkyne to
| eaving group in a coup |In% reaction with an alk
&

\Wield ashrss, Withasame mereispes |er@h%mmﬁgdltlﬁaa\w%atlsfymg at
gg%%q%%@erel n any one of the following is satisfied:

C(OH, further conprising performng a
reductive awndrain said ®CRSHHds mrphbineand sgithbase ssb(3-(4-
RORBNH;, NR1R2 t aken trl%get her form piperidinyl,

net hyI%@%ﬂﬂm‘drH;PUt Taymdt-hgnzilrmerphalipe and d| nyI
di et hyl am '?Qrthgﬁ:é{fﬁéﬁ% Hg'fé}%ﬁ et%la iR%!soRftMl : offhich

di propyl am no; en to r form piperidinyl
pyr r oléndbagiments soinetdiyd frtheo conmﬁsm)litalhmg a dgj'mdlmhloride

f d I N

BTNt HTRRE AL
[ I

o GRS L SIS ) benc

pi peranonp}'\b]meyrrol i nyl, pyrrolidinyl,
t hi onor phol i nyl, and m)rphol i nyl; substi t ut ed Qis
sel ected fromN-(C 1-6 al kyl) piperazinyl,

N- ghequlﬁw@hg?élmé're nnéarSsﬁnﬁétlcagaqw BlLER 4. thbEE AMbtrated by
embodlmenltso é? éte_pngBa CS Ioelmrdo in Scheme 2, and by embodiments of steps
B and E in Scheme 2. Additional illustrations of linear processes are provided
by embodiments of steps C, D, and E in Scheme 5, and the combination of
steps C and D in Scheme 5 and steps C and D in Scheme 2.

Disclosed herein are convergent synthetic paths such as those
illustrated by embodiments of step A in Scheme 2. Additional illustrations of
convergent processes are provided by embodiments of steps A and B in

Scheme 5, and also by embodiments of steps F and G in Scheme 5.

Embodiments of processes according to this invention are particularly
suited for the scale-up synthesis of compounds described herein and
compounds related thereto that can be obtained on the basis of the teachings
provided herein and the ordinary skill in the art. These related compounds
include pharmaceutically acceptable salts, esters, and amides of compounds

according to the present invention.
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Qis a nonoval ent radical of an am ne selected from
aziridine, 1,4,7-trioxa-10- aza-cycl ododecane,

w0 beoansiesli ne, PCT/US2003/019601
1-phenyl -1, 3, 8-tri aza- spi ro[ 4. 5] decan- 4- one,

EI Seg'c‘fér@%@%ﬁé%gﬁgﬁ%bb aC| Ofgpﬁ(go)()b%ﬁﬁu%stntutmns yield
E)? adtical iowg.%rq%tctmhe %USMhﬁorﬁ’bF&ﬁﬂ bffhterest, with ylelds of such
perazin rimdine, piperidine-4-carboxylic
anoduamf@bputréﬂwrthe( Qarpglnirlg boy- producé brifig) mainIy corresponding
F304/050623 PCT/ 82003/

"{'@at&"f}jﬁ) (oTe!T7e WY1 P L@ %yp?ﬁhgsﬂﬁro%“ﬁt r% interest is the title

n%&fd@hﬁ'&%pleaqld yAn eRAPbRPENaY blidifdion Hy2pfoluct is the
H i ndol -3-yl)-et hyl ] -nmet hyl -am ne,

Iglmvg!eglcamﬂwwdl -1, 3- di hydro- benzoi m dazol - 2- one,
2- (Qi peridin-4-yl oxy)-pyrimdine, piperidin-4-yl-
i di n-2-yl -am ne, phenylam ne, pyridin-2-ylamne; Q
dlected from N norpholinyl and N-piperidinyl,
optl onglly substituted with between 1 and 3
nts sel ected from hydroxyl, carboxam de, Cl_6
-9 nenbered heterocyclyl, N( Cl.6 al kyl)(5-9
erocyclyl), NH(5-9 rrenber ed
het erocycly -9 nmenbered heterocyclyl)Cl 3
al kyl ene, C 1.2- hydroxyal kyl ene, O(5-9 nenbered
i ebr@ytﬁtwn)bymd@t&an&weqemte@ %gﬁar@agﬁs) icpnygentional

gﬁg@%gﬁlo(g%qﬁ\%g&%% §£ %E ‘ﬁ?dc%n%% 9 @?E@yc @Fé’fehenceﬁ provide

]ftmﬂ:kgild(%ﬂd %amﬂgﬂs onaglated mvemuahhb/meutmidldgjegdg\\b?ehMagld
rom 0 substit n
oo Sty JoOrdyaheim. S99 O 3545 APk Fiieh /s Elapetce

1 Cl |
) TS KO il e oo s 2520

t262<2f un}dantnﬁlst ,daethbyls ,ac(‘,omhngamdihylpr@selﬁi inwm;dreﬁmmit the
0Xazo I N -indol yl , o
TeRuRR bR pratorb it aabon BYSrctust sebry g vigiddoes
I EhEREY 2004 Al Was i Shrnodiviodis B I BREIS™. 1 s

a iubstltut ed o; unsubstltgt ed N-rmrphlo! idnyl; NR1R2

t aken et her for er.tdi,n [ . .
R S T e T e
WRRADSs drid Sccdpipe shRs mﬂlcallpldiﬁgﬁla? Ipraubmunpmmimwbatalyst in

pyrrolidinyl, thionorpholinyl, and rphol i nyl ; and
amounts that range from about 1% to about 5% (both percéntages given in

terms of molar ratios). The following reference provides background material
on related conventional methodologies: Sonogashera, K., et al., Tetrahedron
Letters 1975, 50:4467-4470. In contrast, methods according to the present
invention permit the reduction in the amount of palladium catalyst, so that its
effective use was in some embodiments as low as 0.1% (also molar). This
reduction in the amount of catalyst leads to a reduction in the production cost,
an important consideration in scale-up processes. Furthermore, the less
catalyst is used, the less likely it is that catalyst contamination will significantly

propagate along the synthetic process. Purification along the process and/or
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nisl REisH R3isH and R4 is L2Q wth Q being
nmor pholinyl, and L2 as defined above, and NRLR2 taken

wo ogabmses f or m pi peri di nyl. Further enbodi mentBCT/ms00se19601

nmet hods that satisfy: nisl; RlL and R2 are

i nd enden“%ﬁsf}gﬁg? l{dclt%g%?r%q%hlé%/h\hp%iﬁlgrcgntammatlon is

% , they forma non-aromatic 5-6 nmenbered
he erocycl yl optionally including an additi onal
het eroatom i ndependently selected fromO0, S, and N;

2004/ (084 e ordhyt rbbeColst B R v pdraie
gmlnaéimﬂeaﬁmtﬁnm PRt eth Eorstradiyiheasethodsaciordihd ¥d the
kenyl, 6-9 nenbered carbocyclyl, 3-12 nmenbered

tRsezarBdyvantion, whetar implenoentaha thefore @frlmaépypp@ergent

o

QJTQClDM‘!thm and/oachstaliidagion. 3’hb2eﬂeofhmqeeis Imlttertheyxﬂtqmtlon of
phenyl -9- nenber ed heteroc

(fwﬁleagﬂdyc@zw'tanwwer@@g"\sr rom 9Y5s/o§° ?gg/ M@Eg%%%‘udch more
SRR P Sy Rt uH bt aoRéiinesion. I
lmghteobtthyeorbr;dinamynowiwgenlalcmstaikmgra;bhy laathvie ¢ne dbsenice3of the

iitional roat.o sel ed .S, .and N.
T Brendsd heraRoDevEySIalgaraphiodiAaioT of Rithddiments of
rfi3of th@ é‘éé?ﬁymehhon@Qeéﬁa@awwbtm&md@wmm
eac be | ndepe dent y and optionally substituted with
thereiecit hasdrenFosnd én theueontexisefitbe peesent omventionhthaf,
r}:‘ril)lm;jounrgs oq‘ thcra1 Iptrésf)ént quen?ox canDE crystlall:’%eaI kr}g that this technique

can be implemented in their synthesis and purification.

Embodiments of convergent processes according to the present
invention remove the production of elimination byproduct. High yields of final
product were obtained in just a reduced number of synthetic steps.
Embodiments of the present invention are illustrated by convergent methods
that have at most three linear steps. Such reduction in the number of synthetic

steps leads to an increase in efficiency.

Conventional methodologies that rely on Sonogashira coupling reaction
procedures involving acetylenic amines generally give modest yields that are
about 50%. Acetylenic compound dimerization leads to byproducts that
contribute to such low yield in conventional practice. The following references
provide background material on related conventional methodologies: Kano, H.,
et al., J. Med. Chem. 1967, 10(3):411-418; Vaillancourt, V.A., et al., WO
0202558 A1; Guzikowski, A.P., et al., J. Med. Chem. 2000, 43:984-994;
Wright, J.L., et al., J. Med. Chem. 2000, 43:3408-3419. In contrast, methods

according to the present invention increased such reactions yields to at least
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and wherein substituents of Q can be further selected
fromtert- butyl oxycarbonyl, carboxam de, 5-9-nenbered

whedoanswyx| yl, NH(6- nenbered heterocyclyl), PCT/US2003/019601

0( 6- msnbered heterocyclyl) phenyl, C 2-

B A R R B Gl Btn,
Q:ro?iﬁ'%t \thh @)H@é/nt%ap?'bld%”éﬂ 250%- WD%H thitsaavstiBstitution) to

triftluoronmethyl. Sti addi ti onal enbodi nents satisfy
Mbbmgﬂ%kém mmf@ rand p-oomppra eubstitufionbr The use of a strong base,

r%’r‘:b%’l&: F%%{n 'dg\ﬁ’« E@Q%[ggvgcoﬁpﬁ@q g%t?&sé%e%se described

HEOR fa%ﬂttéteanﬁ@h §ieRR ihi thalcoytes@of ﬁﬂ‘e/pd&%ﬁﬂrﬁeﬂk@ds Preferred
toget her form pi peridinyl or pyrrolidinyl

dﬁmp@ratw&mflﬂimﬁéhljﬂp'b@ﬁ aﬁmétrertt@mperawmbﬁlTWhen there is o-

2 oo BEyo 8 g BIARUTE U er Mok i af subtiut, ° 1

conpound of forrmula (V) is 1-but-3- ynyl-piperidine,

to forma phenyl al kyne, of soms enbodi nents nore
deci fFQfml-l'%}'ogat‘\dg?'9'35[?“?%»&%'1& %H said reacting is
performed in the presence of pyrrolldlne and at a
tenperature of about 50C to form a phenyl al kayne,

wi t h sithd disslosed eubqn@bndataioﬁelorlhecomﬁmaﬁmz(wm isexasple, a
PCT/ US2003/ 019601 sati s eg He id reactl

BT reCamar BrEGenELY o wl fosdreatind ch pfdydrtg ©
%I&Sﬁk cﬂé@rd@rscmlé%"ngsé‘llebp/%é énd’éﬂméallﬁﬁﬂiaﬁc% disorders (e.g.

reacting Is per or med ‘under conditions such that he

ynmmmafammeulqg)eaﬁerﬂiomﬁﬁcitshyaeracémty dw@emdmlr@) learning

A reEdty Aok gersy pagrfd bR Elbrt i Gibe SLBLs R, £
qmmahsdéﬁéhflé oA bbgﬁlﬂt'é %Malﬁmeﬁt (preaRshentity), Akzheimer's

wherein said RBRONH i s nmor phol i ne and sai d base is
4i|§@3(e4epllepsy, narcolepsy, eating disorders, obesity, motion sickness,

pi_ peri di z I :
eGPl pt s st R B RO e affR Siggraers
dnd\ésressienbastivet aissotheneistinsine fHy iebeptor ongdiatesl disorders
obt ai ni ng a di hydrochl ori de

such as upper airway allergic response, asthma, itch, nasal congestion and

allergic rhinitis in a subject in need thereof.

1. Formulation and Administration

The compounds or compositions of the invention may be formulated and
administered to a subject by any conventional route of administration,
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.

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
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salt of said base by crystallization, and sonme even
nore specifically satisfy said base being

W@ 2003040621 peridin-1 -yl -but-1-ynyl)-benzyl] PCT/US2003/019601
nor phol i ne. Di sclosed herein are linear synthetic
pat hs such s t hose enbodi.nent s of
BhepRags itsall ascep bhlessslin Sutbig bnafMaritFals acontable sals
%tf%ﬁ’écor%péﬂﬁd@ddh&csaaead&uoﬁd@awslvwﬂah mé;} 5k éﬁéﬁn@l@s be

|'Tnear processes are provided by enbodi ments of

Sf@fm@d by nixingrads@ution s&t’r@@ompomﬂmth@ &Jmm@f Bon of
PreRRete B0BID AcPerbR Bl S0 S URRRARCRR Byftile St

E’rumbr@%ctd" Psdleic ddidisSuceinislabiyl, acdtivtacieben=lic atidpcifid acid,
Scherme 2. Additional illustrations of conver gent

pabercaed, earbopicasid en pb9smﬁi&ﬁ%nfgﬂbﬁr@9@pwﬂraﬁae B
mgRiig s e AEnR6A RaRY STRAMLIRAES. SlitdbERAREURall

tdeceplableesdlisothepeaf may in(mdeaalkall metaltsaitsf erg. timilum or
scal e-up synthesis of Ig?rgﬁoun s descri bed herein

POiFRSIND Safte) alkaling eart 3AltSe 8§19 12 B'HF‘a?h’é‘é‘gGﬁS‘Pﬂésalts
%g t@ffoéﬁ&ii W@dltﬁgﬁ 0 %9}6' I dge? gt e’% Erriah® ammonium

i nary In the art. sere conpounds
isattsude pharmaceutically accept able salts, esters, and
am des of conpounds according to the present
i nvention. 55 WD 2004/ 050623 PCT/ US2003/ 019601

Conventyygnadpragdtagad Bﬁbﬁﬁaéé?ﬁlcﬁﬂycé&%ﬂ?éﬁlbcsalts mclude the

substituti ons yield unpractical l'ow yields of
dollsyingut i on product of interest, with yields of such

B PP RR R b A 28, e

D¥SmRles calciam Bdesate! @émﬁ}?law eaHsIna®é, dHbfde HlaviBaridie, citrate,
title compound in Exa e 16. An exarrpl e of an

slihydrochierine, siebated adisylate iaptolate; esylate Jumaipleu sliceptate,
Hlichrbld, TahIA0, SyB5IRMHISAnRAS, RS HEBSHRS, ARkanahiie,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate,
lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate, nitrate, N-methylglucamine
ammonium salt, oleate, pamoate (embonate), palmitate, pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, sulfate,
subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide and

valerate.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with a

compound which may not be specifically disclosed, but which converts to the
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nmet hodol ogy with a yield of as nuch as 50% The
follow ng references provide background material on

wo edoansw2zonvent i onal net hodol ogi es: Abdel - MagPdT/US2003/019601
AF, et al., J. Og. Chem 1996, 61:3849-3862; Furst,
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uctron 1n'the formati on of 'suc
eleisotitved ifonekgmpledirc tDesign ofBrodrugs’yiedl H. Boagdgaans, Elsevier,
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perce es.qiven in  ter . ar | T
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et al., Tetrahedron Letters 1975, 50:4467-4470, In

compausds pASSRBYIVGOE Bode Fhiralcamnterspittayemey additionelly gxist as
@i%sg%{?gwee@ﬁfiﬁ 3{3 'b%rhdo%rétde DU 5 fh iQ@He‘?‘Q?gﬁqemixtu res

I'ts efrective use was I n

eidrear mé_ﬁcmﬁhmmitlﬂn thétstape of the presentiimvention.
reduction in the amount of cat al ¥§t | eads to a

Feuthermere.iseraef Breoeyetellin fegas Tor the GOmRAUNGSMay exist as
%&@9@?&?@@ Buctf Q}eelh'tbq]qd%rdot‘é%?éﬁ%wg:éﬁriﬁiﬁﬁ? ?R%sﬁ%gtt ffV@ntion.

a 'S used, the |ess y I
¢atadditioh, someasfithatcompownts nsaygforin seivates with wategdite,

IOEeS) GhedDmeso RS GOMTE S B TRiS8 AE Sisgiitended to
%«%ﬁﬁﬁﬁéé&éd‘%itﬁih%é k8GPe Bf P FlvehfibRr € necessary

I's contam nation s significant. Relevant
conventi onal nethodol ogies rely on chromatographic

et hoddesei@Bg yorton Ao fpades PrarDefd s camepREpns
| SR RERRY BHe iof Mdi8 dopigBupids! df iRiglinRSntiv@k &isgBdition with a

enbodi nents, pernt the purification of the final .
mhadmeceuticallylasceptable parder pnd sptionatyadditional pharmaceutical

SRR 3 B S Pl b bEE BB R are
W douadel forms Bueh A PillgTedlstets, caplets, capsules (each including
immediate release, timed release and sustained release formulations),
powders, granules, sterile parenteral solutions or suspensions (including
syrups and emulsions), metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories; for oral parenteral, intranasal, sublingual
or rectal administration, or for administration by inhalation or insufflation.
Alternatively, the composition may be presented in a form suitable for once-
weekly or once-monthly administration; for example, an insoluble salt of the
active compound, such as the decanoate salt, may be adapted to provide a
depot preparation for intramuscular injection. For preparing solid compositions
such as tablets, the principal active ingredient is mixed with a pharmaceutical

carrier, e.g. conventional tableting ingredients such as corn starch, lactose,
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suitable for scal e-up synthetic processes than

chromat ographic purification. In [|ight of the
woeaitnsrey3 knowl edge i n crystall ography, and i np¢1es2003/019601

absence of the disclosure provi ded herein, the
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The liquid forms in which the compounds and compositions of the
present invention may be incorporated for administration orally or by injection
include, aqueous solutions, suitably flavoured syrups, aqueous or oil
suspensions, and flavoured emulsions with edible oils such as cottonseed oil,
sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for
aqueous suspensions, include synthetic and natural gums such as tragacanth,
acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose,

polyvinyl-pyrrolidone or gelatin.
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tenperature conditions include about room tenperature
(RT) when there is o- or p- substitution, and about

wWGOO40bwes t here is m substitution. D. Fornul ap¢DO$2003/019601
Adm ni stration, and Therapy The di scl osed conpounds,
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nistration. The quantity of the conpound which is
effective for treating each condition may vary, and

can be, determ ne b nofrir.i.i

oot R EdRoSf ertip Rl prRe HrPEnt iNention b B
HdrhiRistered P atsiryle Bailyedoded or fMNtotdldafly dosage may be
‘phar maceutical Iy acceptable salts." Qther salts may
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continuous rather than intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth
or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without

limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.
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pharmaceutically acceptable acid such as hydrochloric
acid, sulfuric acid, fumaric acid, maleic acid,

W@ panaiosiee3 aci d, acetic acid, benzoic acid, citrP¢T/USI0EN19601
tartaric acid, carbonic acid or phosphoric acid.
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specifically disclosed or with a conpound which may

?gé gg:&ﬂ&&ﬁr{dscc?flthpé il SHioRSHSY b8 SHmMLERe& BTN bfthkForegoing
compositions and according to dosage regimens established in the art whenever

treatment of ADHD is required.

The daily dosage of the products may be varied over a wide range from 1
to 1,000 mg per adult human per day. For oral administration, the compositions
are preferably provided in the form of tablets containing 1.0, 5.0, 10.0, 15.0, 25.0,
50.0, 100, 250 and 500 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the subject to be treated. An effective amount of the
drug is ordinarily supplied at a dosage level of from about 0.01 mg/kg to about 20
mg/kg of body weight per day. Preferably, the range is from about 0.02 mg/kg to
about 10 mg/kg of body weight per day, and especially from about 0.05 mg/kg to
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in vivo after admnistration to the patient.
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dbeisame qaqmpgﬂtlggy fﬁﬁg]e&@p@ﬁlcoqurpﬁggﬁ fthgtter@p, ‘jointly effective
ArhGIRALE (BEH herdif ﬁ%%eﬁﬁétkﬁomyofbeeadwa'aﬁgtc%%dm or

orm sul or bnce- or once-nont

gharmiaséotidal @gent, wlorm(amrplmmtanammdhabdzlmltsahe bnﬂoglbal or

gﬁé@g%gff%p%%ggluaé%égug %yétg(ran %%?r%g grt ﬁun‘c"\gn that |s¥)elng sought

by a researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated. For
prophylactic purposes (i.e., inhibiting the onset or progression of a disorder),
the term “jointly effective amount” refers to that amount of each active
compound or pharmaceutical agent, alone or in combination, that inhibits in a
subject the onset or progression of a disorder as being sought by a researcher,
veterinarian, medical doctor or other clinician, the delaying of which disorder is
mediated, at least in part, by the modulation of one or more histamine
receptors. Thus, the present invention provides combinations of two or more
drugs wherein, for example, (a) each drug is administered in an independently
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i ncl ude, aqueous solutions, suitably flavoured syrups,

aqueous or oil suspensions, and fl avoured emnul si ons
wowdon/osdedbl e oi I s such as cottonseed oil, sesPOBEUSI03/019601
coconut oil or peanut oil, as well as elixirs and

iml armaceutical vehicles. Suitable dispersing
. sugégﬁ&?ﬁﬁ agents for aqueous suspensions, include
synthetic and natural gums such as tragacanth,
acaci a, alginate, dextran, sodium
dxapaplg et hyl cel | ul ose, net hyl cel | ul ose,
polyviny -pyrrolidone or gelatin. 61 WO 2004/ 050623
PCT/ 139601 Where the processes for the
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chi ral || | ar ternatively, the conpounds nay be
raess%W@dyeﬁ gy é%ﬁ tal HPLC col um. Advant ageously,
conmpounds of the present invention may be

administered in a single daily dose, or the total
dedampplegsage may be adnministered in divided doses of

t three or four times daily. Furthernore,
cﬁ@nds for the present invention can be

adidr stered in intranasal formvia topical use of
sui tabl e intranasal vehicles, or via transdermal skin

s well known to those of ordinary skill in that

{sb g Eadmnlstered in the formof a transdernal
deBHrXPYEDOEEAINE he dosage administration will, of
course, be

A solution of toluene-4-sulfonic acid but-3-ynyl ester (45.0 g) and piperidine
(40 mL) in ethanol (70 mL) was treated with 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).

Example 3
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conti nuous rather than intermttent throughout the
dosage regi nen. For instance, for oral adm nistration
w0 pootlosocor m of a tabl et or capsule, the actiPerT/us2093/019601

conmponent can be conbined with an oral, non-toxic

har ppceutical ly. acceptable inert carrier such as
%rﬁaE3WPYbFVHQF§W? matgr and the |ike. Mreover, when
desired or necessary, suitable binders, lubricants,
di sintegrating agents and coloring agents can al so be
iMay be preparedi gaushniod xaraplesLusingineonphatiee s
include, without limtation, starch, gelatin, natura
sugars such as glucose or beta- |actose, corn
™meshmeer s, natural and synthetic guns such as acacia
tragacanth or sodium ol eate, sodium stearate,
magneési um st earate, sodi um benzoate, sodium acet at e,
sodi um chl oride and the like. Disintegrators include,
Wi t t limtation, starch, nmethyl cellul ose, agar
bent opi te, xanthan gum and the |ike. 62 WD 2004/ 050623

S2003/ 019601 The conpound of the present

imnggiyww-mma}mnhe adm ni stered in the form of
| i posone delivery systens, such as small unilanellar
vesicles, large unilanellar vesicles, and

L s

stearyl am ne or phophatidyl cholines. Conpounds of the

present jnvention may al so be delivered by the use of
PI§Pal anti bodi es as individual carriers to which

t he conpoundygol ecul es are coupl ed. The conpounds of

t he sent invention may al so be coupled wth

sol obyners as targetable drug carriers. Such

pol s can include polyvinyl pyrrolidone, pyran

| ymer, pol yhydroxypropyl net hacryl am dephenol ,

pol roxyet hyl a rt am, dephenol , or
p%(‘ig@ﬂgﬂxamxﬁ'@ﬁg%ﬁ%éﬁ’%ﬁ bstituted with
pal mtoyl residue. Furthernore, the conpounds of the

present invention may be coupled to a class of _
bi hisl egam e sdimplepol § sevplingseagtion o AT emMaguNd ALebas e title

rel ease of a drug, f ; ' ' ) )
585y o BB Bl At Bt BhhgEhdaq e oute
PRbY O& SLIEFne BB AL RIdA Sttom Makl didsystjudmyedwith a magnetic stirring
pol ycyanoacryl ates and cross-1inked or anphipathic

hasc& condenser with a nitrogen inlet, and two stoppers. The vessel was
charged with 3-bromobenzaldehyde (18.5 g, 0.1 mol), 3-butyn-1-o0l (10.5 g,
0.15 mol), triethylamine (100 mL), and THF (100 mL). To this mixture was then
added PdCl, (PPh3), (1.4 g, 2 mmol) and CuBrMe,S (0.405 g, 4 mmol). In

other examples, the title compound was also obtained by using Cul together

with a palladium-containing entity. The reaction mixture was heated to reflux
using a heating mantle. After 4 h when TLC (thin layer chromatography)
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 MgSQs,,
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copol ynmers of hydrogels. Conpounds of this invention
may be adm nistered in any of the foregoing

W@ 000posicks ons and accordi ng to dosage regi MensSPCT/US2003/019601
established in the art whenever treatnent of ADHD is

r eﬁ”fh{@?%dveksr Aaiibn o ARl Were oG Troft et ftcals by
%EBrd%h HRIer rEQice Fresaehd tB'cﬂitélﬂtthémtletd&?npound as ?ale

ositions are preferably provided in the formo
tyetbbwtcsl (468 @i yieldP7EoD, Pearity of tie gomp@uod spolgainegovas

rmee@%gﬁﬁw €'g g?%%?é%f i <§bsgggé o Liny

%‘é@ieﬁéﬂhe&gné@ ‘HFaM@j(ele‘lslﬁroeéﬁrQ?tpcs?tnﬂﬁmmb) ot g, 'H NMR

drug is ordinari at a dosage |evel of from

B2 EDBY) B 275 Gbbitt 1706, pied 852 Hody- G@)ghe7 b H.

a=ba%7l) P %éﬁgt/ dem, [}ea;f‘\%gfigﬂf( 3'%61@0 A ggﬁm%ﬁ I=

gﬁg g»t D51 Wskf@uh@uﬁﬁe%rﬁ@ﬂ”df(iﬁ@qﬂ@entlon as illustrated by
/ US2003/ 019601 about 10 3hof body wei

dh@; emnwlmenbgluﬁdw thig e&@matﬂn eraé@purﬁrﬁ)f@aﬁa@un%ﬁatalyst

il b TPl A84st AR S8, 91 1% (mtimon.

Pohtrasd coRvéonail tneth@@bl@?nbb relgron R tdatdlyst spastinte i e range
rrpound used, the node o adm ni stration, the
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Therapy The di scl osed conpounds are useful in
conmbi nation with other therapeutic agents, including
HExanemle® or ant agoni sts, H2 receptor antagonists, and
neurotransmtter (5mdul ators such as SSRIs and
non-sel ective sefdtonin re- upt ake inhibitors

(NSSRI s bt hods/are known in the art for determning
ef fecti doses for therapeutic and prophylactic
RyrpYgeg for the disclosed pharmaceutical

_/
4-(3-Morpholin-4-ylmethyl-phenyl)-but-3-yn-1-ol

This is an example of a reductive amination to form compounds such as the
titte compound by reacting compounds such as an aldehyde and morpholine.
A 1-L, 3-necked round-bottom flask was equipped with a mechanical stirrer, a
rubber septum with a nitrogen inlet and a stopper. The flask was charged with
the product of Example 5 (14.6 g, 0.0838 mol) and dichloromethane (250 mL).
Morpholine (8.85 mL, 0.1 mol) was added, and then to this well-stirred reaction
mixture was added sodium triacetoxyborohydride (32 g, 0.15 mol) in 4 equal
portions. After the addition, the reaction mixture was stirred at room
temperature overnight. Aqueous NaOH (10% w/v, 75 mL) was added, and the

reaction mixture was transferred to a 1-L separatory funnel, to which water
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conpositions or the disclosed drug conbinations,
whet her or not fornulated in the sane conposition. For

) Iznmmmmi C purposes, the term"jointly effecPcmes2003/019601

anount" as used herein, neans that anpunt of each

NS AR, AR e R ers o S pase
rv@a%oéﬁﬁa%té@oﬁcivﬁtﬁ%cﬁﬁﬁrﬁ@maﬁé'(‘l‘@(b nflh). m@ébrhbiﬁed'&gamc

bei ng sou a researcher, veterinarian, nedical
@uxtraots mreomshed:wnhubasmar(30\mhk Hriec oVvatMgSQu, landi flteresh After

S, BT o8 i i % 7o B pger

tr@@uéétﬁ@r‘es@ﬁrdofo%élﬁﬁﬁbcpﬁomict%s@e‘ﬂcwctﬂr?39 g With 4 809 yleld)
mtlz;]e fective anount” refers to that anpunt
éw i

ity gt s/s,tag@m%@@h axered¥RorrscdetermiedyeRPL Gl gfh% crude

Hralfor SR B8l gi30pn kBl pad oPopick BEFRNATE |
aacbﬁémeﬁbﬂés 7: S)E‘toetbbtaaﬂhertltlermmhpmjnddasaq:_falalyellxb\lmerl (13 79).

clinician, the del a ing of which djsorder
Ruttw BERE prodistse obtaies wasweqtﬁetm@?@%t%ﬁetsfmmg by

t
PRISIE Bt Ay RSERLARD oBB i BRI ) 2 0.2
\Bi6r eethyl doatatereexanes, 84). MaB:(eIelmtccgsplsayapqsmvsmcmd (M + H)

an i ndependent | 4 04/ 050 CT/ U
POV (0 M2, G ¥ a8 AR lop Pk et J = 6:2)
ugi nat

?8%9 ﬁ%%@?é%??ﬂ‘egﬂ” s 3 EPZRL 00 B2, T4 P2 (4 1)
sub prophylactic if adm nistered alone, but is
ther%ﬁe tic or prophylactic when admnistered in

@tion with the second or additional drugs
according to tginvention; or (c) both drugs are
admi ni stered in an amount that is sub- therapeutic or
sub-proéﬂﬁ} {f adm ni stered al one, but are
tDeLQ i==C or prophyl actic when adm ni st ered
towgetilref . Conbi nations of three or nore drugs are
anal-ogously possible. Methods of combination therapy
[ f
G i O P BBt R 1Bt 8ylester
cont enpor aneous adn1n|strat|on of nore than one
formul ati on; and adn1n|strat on of t

o e eganR R IhE SRR QO SmppwHEsich AS iat Tstiated in
ERPhHE 6XDIREIr MdtRBneSHiBhatd ebtefs, HeAMAtkREH Y the title

compound. A 500-mL 1-necked round-bottom flask was equipped with a

magnetic stirring bar and rubber septum with a nitrogen inlet. The vessel was
charged with the product of Example 6 (13.6 g, 0.055 mol), dichloromethane
(100 mL) and triethylamine (8.43 mL, 0.060 mol). The reaction mixture was
cooled to 0 °C in an ice bath, and a solution of methanesulfonyl chloride (6.93
g) in dichloromethane (10 mL) was added in drops over 30 min. The cooling
was removed and the reaction mixture was allowed to warm up to room
temperature. After 1 h when TLC indicated complete conversion, 50 mL ice
water was added, and the reaction mixture was transferred to a 500-mL
separatory funnel. The organic extract was separated and washed with
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expressions given herein are not qualified with the
term"about". It is understood that, whether the term

w0 adwasis23 s used explicitly or not, every quaptT/U§2003/019601
given herein is neant to refer to the actual given

%ﬁgﬂﬁﬁ%&éé ’itt?f'fh%ugﬁdﬁzim tw{) Aﬁﬁbhr@tmn the solvents
rvﬁé}écg‘\@%yate{?%ghg Fédtﬁ:@dﬁﬁé%r@ﬁr&t%@eé\fa?)w&%}’ $¢ ¢ to dbtain

art, I nclhudirng approxi mati o

antitle m:entpiiundr’ai;/ male ryedowrgume (t7.6 gy dicld 868%)f drurityiohthe
gi ven val Whenever . a

o Qunhmbiaingaiay graptstdhan oo 3 HalSiata ByPLGy T (Re=

f(PQ? "‘é‘lU%, frﬂgaé’étﬁf hé)gan@svQm"‘M@(e’lé‘c‘iﬂ%ﬁraWpéﬁﬁve mode), M
maxi mim a he sa entity that coul

il HENMR (400 Miz, RDClh)ail 213 Gt,d2 hicrs), 262 (t, 2 H, J = 6.2),

B B8R (041, Lork-Oh K10 By kb HeRA) 1ot BRI )

A sol ution of 4-bronobenzal dehyde (5 g), piperidine
(2.9 nL), and acetic acid (1.5 nm) in DCE (65 nL) was
tEheemmld 8M t h sodi um tri acet oxyborohydride (6.9 g).
After 27 h, {.Ibe resulting mxture was treated with
saturated aquequs sodi um bi carbonate (50 nL), and
yct\ed wit h/DCM (2x50 nlL). The conbi ned organic

8s_Mere dried (magnesi um sul fate) and evaporat ed.
gelrohr distillation of the residue (160 C, 5 mm Hg)
Jeorgerigrg-dulfohie acidrdedridrmalsplremél-sutyBhylested (5.9 Q).
Exanple 2 ON 1-But-3-ynyl-piperidine A solution of
t ol uene-4-sul fonic acid but-3-ynyl ester (45.0 g) and
oA Pl B ooz e LRl B hellrdolipArpBRse(16.6 o),
waipeer(()70dide)(1.0Tge tmphenyiphospbines@t & d), t10 %8 paltadiom @n learbon

(885 5%)'i8 water (250 mL) and DME (250 mL) was stirred at room
temperature for 30 min, and 3-butyn-1-ol (25 mL) was added. The resulting

mixture was heated at 90 °C for 16 h, cooled to room temperature, and filtered
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
toluene (2x100 mL) to give a brown solid (2.1 g). To a solution of this solid and
triethylamine (7.1 mL) in DCM (100 mL) was added p-toluene sulfonyl chloride
at 0 °C. The resulting mixture was warmed to room temperature over a period
of 2.5 h, diluted with water (10 mL), and extracted with DCM (2x300 mL). The
combined organic phases were washed with water (2x40 mL) and brine (40
mL), and then dried (magnesium sulfate) and concentrated under reduced
pressure. Chromatography of the residue (10-20% ethylacetate/hexane) gave

the title compound as a yellow oil (6.7 g).
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RT, and extracted with DCM (3x100 nL). The conbi ned

organi ¢ phases were dried (nmagnesium sulfate), and
weyaposwsked. Distillation of the residue (110 BZT/USDOSOMIGO1

Hg) gave the title conmpound as a colorless oil (17.3

%X'B Exanple 3 O N 66 WD 2004/ 050623 PCT/ US2003/ 019601

"1R|e§-ynyl -nor phol ine May be prepared anal ogously

to Exanpl e usi ng norpholine. Exanple 4 s N

4- But-3-yn@hi onor pholine My be prepared

anal ogousl No Exanpl e 2 using thionorpholine.
: HO )3-(4- Hydroxy-but-1-ynyl)-benzal dehyde
Thi§ | p—aF=exanpl e of a coupling reaction to form
conpethds such as the title conmpound by coupling
Ppounds such as brono benzal dehyde and 3- but yn-

- _piAridisLa_BRIEE 1 m fl ask was equi pped
V:!&VI hpI Hé'é‘hé |gm:?wgll)r%%aggj?ﬁyg@condenser with a
nitrogen inlet, and two stoppers. The vessel was

A Birtyie.of Pramgb SRRy O L) ; Bords b Bl 73 o).
Eobpatp Bt L4 M bnghgphi e (s MBSOVl
wanhon (220 mg) mewaterdh® s, andieME (5 eile wasatiiedatyoams o

bt ai ned b i ng Cul i
SRIPHcr oo DT, RLblERE) 0 o Mo ot e progyetof Examle 2
heat @dnDMEGBIrHK). Tisé Resultiftembitine was heated®tt 80 °@ for 16 h,

when 'TLC (thin |ayer chronat oar aplhygzh showed. conpl et e
conladiptroom temperatuse oand) iltered dhiqugha Baded Calitenée pad was

$P%4hed with DCM (5x20 mL), and the filtrate was diluted with water (30 mL).

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).

Example 10

3-(4-Morpholin-4-yl-but-1-ynyl)-benzaldehyde

May be prepared analogously to Example 9 using the product of Example 3.
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to roomtenperature, transferred to a 1-L round-bottom
flask and concentrated under reduced pressure. The
wo e®iadsis2zvas di ssol ved in 250 nL of ethyl acepet/@s2005e19601
solution was washed with water and brine, dried over
S, 67 WO 2004/ 050623 PCT/ US2003/ 019601 and
familed! After filtration, the sol vents were renoved
fromthe figtyate by evaporati on under reduced
pressure t i_g tain the title conpound as pale vyellow
oil (16.8 vield 97% . Purity of the conpound so
obt eterm ned by HPLC to be greater than
0.32, Si02, ethyl acetate/hexanes,
(el ectro spray, positive node), Mk 174. 1H
(400 MHz, CDCI3) S 2.72 (t, 2 H J 6.3), 3.84

iy b, ) 15 (5,
(t, 1 H J= 1.4, 9.98 (s, 1 H. It was found in the
context of this invention, as jllustrated

M be peepargd\analegpushy t© %’S@d’f’rBleeg usipgth ?Iﬁ’éo%-f%@rﬁtEX@fnple 4.
pal | adi um catal yst can be reduced down to catal yst
amounts in the order of 0.1 % (nmol/nol). In contrast,
Exavepieii@ral net hodol ogies rely on Pd catal yst anounts
inthe range__1%- 5% wth the percentages referred
to the same/unNts. This reduction in the anount of

pal I adi um c yst leads to a significant cost

Funt hernore, this reduction in the anount

adi 4 cat al yst leads to a reduction in the

&l | adidim cont ami nation of the final product. Exanple
6 HO O N \/

4-(43Pigerigitel yivbat-f HyryhHyanzslsehyd®- but - 3-yn-1 -ol This
is an exanple of a reductive amnation to form
compounds such as the title conpound by reacting

qRetRIdAS T 8 RoRfioAbfahd phodirt an g xam prmel(ame%) inA-Batanol (20
3-necked round-bottom flask was equi ppe

rrelchwas edred piperigine (2. 4rrnlb)5@|40\y@91burﬁqmqm carbqrtat@@bﬁ g) and
'd?)t%suﬂﬂqo@idgt(QWﬁé). 'ﬁmeerésuﬂﬁﬁ Wur%hﬁé@ﬁgaf@dtgl 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-phenyl)-but-3-ynyl]-
piperidine).

Method B: To a mixture of Pd(PPh3).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 (Et;N-HBr) was collected by filtration and washed with

EtOAc. The filtrate was concentrated under reduced pressure, and the
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the product of Exanple 5 (14.6 g, 0.0838 nol) and

di chl oronet hane (250 nL). Morpholine (8.85 nL, 0.1
wodop/0smss3 added, and then to this well-stirredpeEas10080M9601

m xture was added sodiumtriacet oxyborohydri de (32 g,

0. .ol ) i . i
fesiabedsite hesrrissed DA T AF SRl s washed
%ﬁf i RO U NafEd GVBPMYSO ., Gadithen WReiréd! dﬁdctly onto a

and the reaction mxture was transferred to a 1-
sbparpadefsilicngel (neutsaliasidovitina e EtbBiniex2063), mmwas then

S e S5 A o

@ﬁUr@@ﬁ@érdlﬂ@CaWatdarHlb@@Jv@bﬂws hag1e7 5 ﬁ:ﬁlﬁbanQ%)T\hhlch was used
conbi ned organic  extr

gho@fm@wrmmc%q;dpurgy]a%% I@)éH&y.C)AfMgf(electrosprag/) mass

Télabcyrl %eh?@rc dﬁora??ghs%&&ﬁfﬁg pr séﬂfe to

yield the product as yellowoil (19 g wwth a 90%
yield). Purity at this stage did not exceed 90% as
by HPLC. The crude product was purified by

fo=hration through a of silica gel (ethyl
3 : toyobtain the title conpound as
(18.7/9). Purity of the product so

(a degree of purity that is often referred to as

"30615 Plﬁendm-q: W-But-T-yyBdbenzaidehydet hyl acet at e/ hexanes,

(el ectro spray, p03|t|ve node), (M + H)
246. 1HNI\/R(4OOI\/Hz CDClI 3) 8: 2.43 (bt, 2 H, =

q e PixdGreldr PaPERLG1S (G @l 9.034g)d1: .82 Bau gﬁ'ul((ﬁﬁ mg,

ld.068 E%ﬁﬁpbﬂ)ﬂeﬁdﬁ@ ) ald 8- bﬁiﬁi@lﬁ@ﬁdldéﬁyde @316 g, 1.7 mmol, 1
4- (3-norphol in yI met hyl - phenyl ) - but - 3-ynyl ester

B ), @YH;@“@%Q&&Q@W welfie aééﬂdM@ﬁszoTh%GﬁB&ngokaEﬁ is
t
ﬁ?{?gﬁeeds'bl b %%é getxgg {ehpsssﬁa&gglglﬁ us 35? tu PPIIeg into to

ctbmsaun@n fér 5G&nnhndthmk¢ﬂilt-ﬁwnydi-phmridma (0 éSIg Be&mmol, 2
magnetic stirri n

S D hieis B dBdo THesBaatom mixture was sbeeg] atmgL e for 40 h. This

temperature is preferred in the context of this synthesis. On TLC and HPLC,

the reaction was complete. The white precipitate (EtsNeHBr) was filtered and
washed with EtOAc. The solvent was evaporated and the residue was re-
dissolved in EtOAc. The organic layer was washed with aqueous NaOH (1N)
twice, and dried over MgSQ,. After filtration, the EtOAc solution was poured
directly onto a short pad of silica gel (neutralized with 5% Et3;N in hexanes) and
washed with EtOAc. The solvent was evaporated to afford the product as a
brown oil (0.35 g, 1.45 mmol, 86%); purity >95% on HPLC; MS M+H" 242,
This product does not need further purification in its use for subsequent steps
in the context of this invention. A yield of 86% is in marked contrast with
conventional methodologies, which produce the title compound with typical

yields that do not exceed 30%.
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charged with the product of Exanple 6 (13.6 g, 0.055
nmol ), dichloronmethane (100 nlL) and triethylam ne
w@ 3004850823 0. 060 nol). The reaction m xture WaBCT/USDIOEE9601
to 0O Cin an ice bath, and a sol ution of
nethanesulfonyl chloride (6.93 g) in dichloronethane
MRI® "as added in drops over 30 min. The cooling
was renoved andrgbhe reaction mixture was allowed to

war m up tg enperature. After 1 h when TLC

i ndi ce ptet/’e conversion, 50 nL ice water was

a , an the reaction mxture was transferred to a
0- separatory funnel. The organic extract was

ated and washed with 69 WD 2004/ 050623

T RRAGH R papusEu R R S st

evapor at ed under reduced pressure (rotary evaporator,

t bt it d I el | .
oot ot S e S B o RERk To R, et
%@T %@g@_) i m%% "i‘ﬁLWﬁ@ fr@bmm sbl? bfn trEe@tdx'%orohydnde

acet at exanes, 3:1), M5 (electro
g prodyg) atosom tempandtu)e Kefter 3631 tnmreemmr(gm\dxtmwas treated with

9%% a)qugo%% s?glgnhhérox@e(ﬁo rpL) TI’,\_?ZagLZJQ(gqﬁ %%gs%\_/vgg e(x{r’acted

2ith DQINF ‘ﬁ'o B:300 mll). 12hd c8mblirad égiéhc plRxeElEreSdrisdmaghlesium

| 'uene-4-sul fonic aci _ ' _
$u4fate‘)andy¢orp|aetwte;i inderzeduged peassurer Taregidugvas diluted in

(AQ@W %@E%g%& ﬁﬁ%%&g@)akpf%%@l%auégl C%*théoﬁ?é Was washed
Wit DeNY (poesrhineThe cSnﬂinedlﬂl%amiWkaédﬂonﬁeﬂnﬂat@anhmm reduced
(288 ng) in water (250 nmL) and DME ( -) was

quresswe, alvingdbatitleoppaung as g drowo Oflh(a 3 %d
3-butyn-1-ol (25 nmL) was added. The resul ti ng mxture
was heated at 90 C for 16 h, cooled to room
tegepletre, and filtered through a pad of Celite.
The pad was washed with DCM (3x50 nL), and the
filtrate was | uked with water (100 nlL). The aqueous
phase was extractgd

QN@%)

1-[4-(4-Piperidin-1-ylmethyl-phenyl)-but-3-ynyl]-piperidine

Ki=1.6nM

A mixture of the product of Example 1 (254 mg), potassium carbonate

(346 mg), copper(l) iodide (7.6 mg), triphenylphosphine (21 mg), 10%
palladium on carbon (43 mg) in water (2 mL) and DME (1 mL) was stirred at

room temperature for 30 min, and treated with a solution of the product of
Example 2 (343 mg) in DME (1 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 (3x3 mL), and the filtrate was diluted
with water (3 mL). The aqueous phase was extracted with DCM (2x3 mL), and
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with ethyl acetate (2x400 nlL), and the conbi ned

organi ¢ phases were washed wth water (100 nlL) and
wbrenesEeio0 ni), dried (magnesium sul fate), anBCT/US2003/019601

concentrat ed under reduced pressure The resi due was

e, wih Lol (0 I 0,8 Uhp
td’OIHE%IhWé@Hl I Weﬁué%j? plelseM éﬂr%%a\"fb@r é%? cﬂ%’@%&due (2.5%-

-toluene s oride he resulting
rﬁ%QdVIeneﬂuanmm aHdmrmaf[MEM) gem)é‘reatlm eompeund gser colgrless oil

Tbe e Shsblith A L1 ekl e B e =70

t hem W4t4fksm12H§r2 6820166 (ﬁa) 4BND. 5®Jm (fAO4HYL2.39aN80 (m, 4H),

ried (maghesi um sul fate) and concentrated under
r1e6|4rddi2(rpr&lsllsu1ré8 134 tnedldyr aphy of the residue
(10- 20% et hyl acet at e/ hexane) gave the title conpound
as a yellowoil (6.7 g). 70 WD 2004/ 050623
R&EMEAG3/ 019601 Exanple 9 ON o
3-(4-Piperidin-1-yl-but-1-ynyl)-benzal dehyde A
m xture of 3-b hbenzal dehyde (0.58 nl), potassium
carbonate (1.78 q), copper(l) iodide (38 ny),
tri phenyl phosphi ng (105 ng), 10% pal | adi um on carbon
(220 v\ water/(10 nL) and DME (5 nL) was stirred
at_roo énperature for 20 nmin, and treated with a
SOl Uty of the product of Exanple 2 (1.7 g) in DVE
( . The resulting m xture was heated at 80 C for

cool ed to room erature,. and filtered
th%@gﬁlp&r'ﬂﬁhw@bea rwﬁrgoﬁ%a‘ﬁ) € washed with DCM
(@Q@ %\)I and the filtrate was dlluted with water (30

e aqueous phase was extracted with DCM (2x30
rA}-,oxuaou of the pmmucneﬂExamgm c1%1a@é@nw9emlnedo 09 mL) in

PEEIE LTV el w Ro BT oo RS Patt s g5 1Y), Afer
Wﬁ; HQH8|ré§ult|ﬁ§‘ﬁmiu@é l;'H?{Dtr<=.€-izﬁe\!d3V\ﬁithe‘l d%@qﬁe@@ﬁ'lb@t’a’é%uﬁﬁ hgdroxide

pal e yel |l ow of | rré; anpl e
(2 mL), and extracted W|th DCM (2x3 mL) The combmed organic phases were

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

Example 16

-
OQJ: -

4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine
Ki=0.8 nM
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N O 3-(4-Morpholin-4-yl-but-1-ynyl)-benzal dehyde My

be prepared anal ogously to Exanple 9 using the product
wobooEesispd e 3. 71 WO 2004/ 050623 PCT/ US2003/ 0AC15032003/019601

Exanple 11 S~ LN O

Josibrost Og‘ésr N giibe rosist el e BB nE IS meiqiine
c(b {%@Z‘Wa@t Q\'\Nth s‘b‘d(tﬂ‘n rt’hé’&fthHbTéh dride

but ehyde Met To a solution
c(f254 ineg)p r/kfb&rc’tB bf thExasyitieg mlxtar@wg)s ti‘eated mithaHife qareous

peamvOroxBa 2 Eid. S e B ERI s i Thitombined

It
S e o e Sl A

arducad presabitch Channategraphyraf)the Tegidee (Bidted Mrrgaﬁhaaohc

A A Lt SEd sl

rmRC(adonnﬁisgD@|3)Ch rsermt egﬂaprrys@ir zzhgmrsm BJR0 (@Ja% 6 Hz,
2 M net hanol | c

At o Sihoian 2bi) 2. 632550 (9% 46125114 40 (e 8Hy¢ Bl B {Me4H).
{fgquz{‘fj (froH),
ut oxynmet hyl - phenyl ) - but - 3-ynyl ] -
ﬂ%@ﬂfddiBﬂA)SOOVhtLh Gdnétkelaoandibottoneflask We§ leigop2al with a
(0.57 g, 0.81 mmol, 0.01 e UIV) and Cul éo 31

rm@gnet@: Yring Qa(,)an aqi@tlcqumrm_)a thegmemste @dﬂ?quleggeptum
% it Bcfbee%qlmﬁa‘fz)l]‘f‘%rx%sggﬂﬁgs LR edWith PipetibifR s mi46 g,
0.54 mol) 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, 0.054 mol) in
anhydrous ethanol (30 mL) was added. The ice bath was removed, and the
reaction mixture was allowed to warm to room temperature. Room
temperature is a preferred temperature condition. The amount of 10 mol
equivalent piperidine in ethanol given here is a preferred amount. 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 with 5% aq. NaOH (75 mL), dried over MgSQs, and
filtered. After filtration, the filtrate was concentrated by solvent evaporation
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 (this latter compound being the elimination
compound in this reaction). This mixture does not need further purification in
its use for subsequent steps in the context of this invention. TLC: title
compound, (Rf = 0.58, SiO,, dichloromethane/0.02M NH3; in MeOH, 9:1); 4-(3-
pent-4-en-1-ynyl-benzyl)-morpholine, (R¢ = 0.38, SiO;, ethyl acetate/hexanes,
3/1). MS (electro spray, positive mode), (M* + H) 313. 'H NMR (400 MHz,
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solution for 15 mn, and then 1-but-3-ynyl-piperidine
(11.7 g, 85 mmol, 1.05 equiv) was added. The reaction

wOoRooos®s2vas stirred at roomtenperature for BE1/0S2003/019601
white precipitate (Et3NHBr) was col |l ected by

féﬁﬁééﬁ%?ﬁtﬂe‘ﬁ&mﬁ?&rgéﬁk 4&52@%1 245, $HABBAR, 4 H). 3.44
‘-@5\964 twl ES%)%S/?O%e %, rﬁeﬁﬂ)t' ng residue was

'sol ved i n c sol’uti on was washed
\Mélhol:l O/ MeBH4(RIgpridin tgl-butr1-gdylpbenzBOtphaline: Moghe

Rablion a1 S PR I EpyR T el YtR (8 et 2¢ Famol.
gucelgvéd mLEiCHBroethsnd, 'Mb(m’%ﬁné\’?@ 18 qe@Hrﬁble‘r?l 2IBHEN.) was

ressure to afford the product as a
kaddmd aid tr'(el\ﬁelll:sgfredseamion migkye, NaHBéGAMas(Ou‘lsim 8 mmol, 1.5

t hout furth t % C
GabBek as kgt B CLondg e ARG AIdRo T BRI PEb g inoved
'ﬁnéi tﬁ@#@gctlcﬁﬂ%iﬁuie'\Wé*ﬂ $t|rr&déﬂ'f56cﬁn @ﬁpe@tﬁre\for 1 h., when the
3-(4-Piperidin-1-yl-but-1-ynyl)-benzal de de To the

meactipnewas JUWGIUFWWF@EE (1)) eqwzusmla H (1 bi2 10 mL) was

:‘g’%ng r%%\glojglq&éﬁc%? BR@%@?ed‘?E%g&;n%m%ee@ﬂbHrc)lag&qrvas washed

RVt REOH aguddds éﬁl&tldhﬁﬂemﬁd)%djrieﬂctﬁlfer MgS(FheAtteeflmfatlon the
pyrrolidine is preferred in the context of thjs

Splvenbwas evaperated wnger redugsd Rsassired fing @lyresidugghus
- i 4Fi

EBefhbq ase-lsBVed FEIONE anks Bibscd IRl BRE K2 oo
r(hdmtmlizeﬂaﬁltlsﬁi%r EgN inthex@nés )Y amd washed WﬁhitOAc Evaporation of
enperature is preferred in e c nt ext Q
%ﬁﬁlé@ﬂ&afef@ﬂeﬁLhe&ﬁ%éW@éa Ry G el 16 mmol, 93%).

FURRY SbSo t t ate(EtSNHBr) vvasflltered
and vvgg’r{eénﬁpqp éﬂ%ﬁ IqT?(Hessol vent was evaporated and
the residue was re- dissolved in Et OAc. The organic
I(ﬁ)?/er V\e@ washed wi th aqueous NaOH (1 N) twce, and

I8idr MpSO4. After filtration, the Et OAc sol ution
was poured dir Iy onto a short pad of silica gel
(neutralized th 5% Et 3N i n hexanes) and

e

*2HCI
4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine dihydrochloride

Example of selective precipitation of compounds such as the title compound.
A 3-L, 3-necked round-bottom flask was charged with the product of Example
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.
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
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washed with Et CAc. The sol vent was evaporated to

afford the product as a brown oil (0.35 g, 1.45 mmol,
w@odos@rs ity >95% on HPLC, M5 MrH+ 242.  Thi sp@T/068200$/019601

does not need further purification inits use for

subf ﬁuent st

h
5 555 (00l hasda TBSk Etehts et shifsS orf disgftion
ff@ﬁmgfﬂé)ﬂhé?e% wm 'aBQoIBEé)Et@H CLELLT) l/mlcshc?wa@ s0esddidhtly

typic yi el do not exceed 30%
mﬂeﬁﬂs@ﬁeetmw&moﬁtb@gm mEx wigs| asided via @n addition funnel
ne- 4-

R pisickir Bty aB9ady A gesuiisa iy the famagion e papden a
%ﬁééiblté’t@ Olfhéﬂ% heinola® btifrs@ &P reorB témpBraglire for 12 h. More
pi peridine (0 m.), and acetic acid (0.42 nL

in
[emr((ﬁoo mi.) waagdde@,aarwthﬁ suspepgiomwas cooled to 0 °C and held at

AR B 470 e Bk M SPIEE Bt

#ﬁ)c?/atﬁﬂﬂ%ihlg a&ﬁédMFﬁ bdr@fsﬂ% g%s(fﬁﬂ(fmétlon'ﬁhés GMJW:)O lJIEhe fllter cake
phase was extracted Wit

w@sahwo&epm@egamdewmm nabaolytméi{aaﬂiw 33 f2af? é)mlathhe product

conc d nd o
G A BnEe R AT e DBy, 15 2R e QY ot 35 °C
%} LR, QFHe d.FP@ro@ﬁ%rw@sSa\naﬁa@dbta\Médwa@@Mdfﬁwaﬂ@ palwder (80.7
The conbi ne ltrate was concentrated under reduced

@esiRk@ ang. -NYR indigated &%Bsﬁ%lsh@ be >85% BuFe- oM most, only

Gk P B b AT 2, g o
rﬂg‘%ﬂ,?ﬁﬂf g&;{?\ﬁp@:ﬂ Qﬂlﬂhtﬁn Qdidlﬁaﬁllfllm"ial,la (& candenser and a
P

onat e | odi

§cham¢qi SEFRr wﬁggbﬁrg%i Wéh %@yrud%ds)@w)gp 'ﬂerﬁaitrﬁg 09).
st| rre (é%mg%srq '?Ié d&jr%ng %%r% rJ(QL‘:'G(‘Jigﬁreat e
Warfhed ®0o+50 PON EQfﬁert(BeOpnlo)leat adﬂed 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 cooled in an ice
bath, stirred, and maintained at 0-5 °C for ~3 h. The precipitate was collected
by suction filtration using a medium porosity glass frit (filtration was slow). The
filter cake was broken and washed with cold EtOH/Et;0 (1:2, 2x75 mL). The
product was dried in vacuo at 35 °C. The title compound was obtained as an
off white powder in an amount of 76.2 g, with a yield of 95%. MP 239 °C
(decomp.). MS (electro spray, positive mode), (M* + H) 313. 'H NMR (400
MHz, MeOH): 1.56 (bm, 1 H), 1.82-1.85 (m, 3 H), 1.96-1.99 (m, 2 H), 2.99-3.07
(m, 4 H), 3.17-3.24 (m, 2 H), 3.30-3.41 (m, 6 H), 3.62 (bd, J = 12.7 Hz, 2 H),
3.79 (bt, J = 12.6 Hz, 2 H), 4.01 (bd, J = 12.5 Hz, 2 H), 4.37 (s, 2 H), 7.46-7.69
(m, 1 H), 7.53-7.56 (m, 2 H), 7.25 (m, 1 H). Anal. Calcd. for C2oH3oN20Cl>: C,
62.33%; H, 7.85%; N, 7.27%,; found: C, 62.13%; H, 7.52%; N, 7.23%. In
contrast with conventional methodologies, the title compound was obtained

with a high yield. Furthermore, and also in contrast with conventional
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Exanple 2 (343 ng) in DMVE (1 nL). The resulting
m xture was heated at 80 C for 16 h, cooled to room
wo eovpesmaire, and filtered through a pad of QedT/U82003/019601
The pad was washed with DCM (3x3 nL), and the filtrate
Jobtdi s
RndaIdGRE, Y B A B b e e o hgeg o™
Eﬁ?drhﬁb@fh&ﬂﬁdaﬁﬂﬂcattdme conbi ned organi ¢ phases were
dried (magnesium sul fate) and concentrated under
reduced pressure. Chromatography of the residue (2.5%
F%r:[gt hanol i ¢ ammoni a/ DCM) gave the title conpound
as a colorless oil (88 ng). 1H NWMR (400 MHz, CDCl 3):
7.33 (d, J =7 , 2H), 7.22 (d, J =7.8 Hz, 2H),
3.44 (s, 2H), -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
45 CN 1-[3-(4-Piperidin-1 -yl-but-1
yl]-piperidine K = 0.8 nMA solution of
roduct of Exanple 9 (193 ng) and piperidine (0.09
in DCE (2 nlL) vvas treated with sodi um

r%@u&t?‘g X'fﬁo LS h%gj Y’ﬁif?’)gé?@%hlvﬁ 'P%ﬁ(%g/olgq B eobge

La@gntmn hydroxide (2 nL), and extracted W|th DCI\/I
?§x3 nL). The conbi ned organi ¢ phases were
(Arenixiess aftheproduet) ofaﬁvcamrgﬁd@rm Patrea). warehdln@dem mL), and

R o TS B Btk Pyttt groo o
g@* 26 {g'fr%’\fééhitmb@%uwb wadtodiEd &é%bthBmp@mU@ :diluted with
vater QICBmLQ,mnmemraczeﬁmlm D,GFVI 1621#!5& 2T®CQ"@1HQQMQ€‘“'C

4 as&s N/ere was%e%n\lntr?'\KDater](Zﬁnﬂ‘) ésr?d BH}He ﬁ_@ mL%f(é‘H@é Fmé&neswm
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, CDCl,): 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).

Example 19

Diethyl-[4-(4-piperidin-1-ylmethyl-phenyi)-but-3-ynyl]-amine

Ki=24nM

A mixture of the product of Example 13 (199 mg), diethylamine (0.104 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
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4-[3-(4-Piperidin-1 -yl-but-1
-ynyl)-benzyl ]-norpholine K, = 0.8 nM75 WO

wQOdNB523 PCT/ US2003/ 019601 Method A: A soPQt/USmo®H19601
t he product of Exanple 9 (193 ng) and norpholine
(Walt (TOmML Hhh 134 dMbi -
tri acéﬁxyb&?ﬁﬁ?ﬁ%&ﬁgﬁg%m ?Q%Aﬂbewl'% %ddcﬂﬂ?)med organic
r Rages wgr&rvviasméwmyvateeé&%mh)vand brioes (2Gureb)y siried (magnesmm

25085 Rt s B BBty of e

( rea{es(05Ys2IM ﬁte@ha@d"é é?ﬁrﬂ@ﬂl?i/!)@mcbéﬁédtﬁé tltl’éeé&'ﬁ nd as a
pressure. Chromatog of the residue -8% 2

nﬁ@'ﬁéﬁﬂpw&" @rog)- aj/[ R A0 MHz GDPElsp 7c&3n(3d>,uhd 88 Hz, 2H),

ey o T

H2.35 (B8 4HR. 1482178 QH)BHE 168D-2. 5337(n(1 raHﬂH)4421 3d(ra. é:q) 1 07 (t,
(Bpigg%yt;%itﬁ‘llw(m 4H), 1. 48- 2H). Meth
3-necked round- botton1f|ask was eqU|pped
wWth a nmagnetic stirring bar, an addition funnel, a
t hernoneter, and a rubber septun1 with a nitrogen
i xarpleT® vessel was charged with piperidine (54 ni,
46 g, 0.54 nol) and anhydrous ethanol (25 nlL). The
solution was cgolad to O Cin an ice bath, and a
solution of th foduct of Exanple 7 (17.5 g, 0.054
nmol ) in _anhydrous, ethanol (30 nL) was added. The ice
bat h and the reaction m xture was
aI warmto room tenperature. Room tenperature
a\preferred tenperature condition. The anount of 10
equi val ent plperldlne |n ethanol given here is a

P no when the reaction was
‘{;gbé‘gﬁ’&%‘}ﬁ'%ﬁ&'@?tw Bbenxlheuvéﬂ@vlléwomqpb@lmmas
tp(angbq{med to a 500 nL round-bottom flask and
concentrated under reduced pressure to dryness under

rRethixtace of thesproductTofeExamspld US (199 rdg)ssmbnﬁﬁgh@hndMZ mL)
re over

R pOasi e PoRAle (9 po B 1 |ezt9'faanqlfavate¢ ifomi) ashaated at
Wgﬂ&ggﬁ“ﬁor g:h\%;gegﬁltlﬁg I %t%e g/)‘é§ 00 R)nroo\'W g{fﬁpéﬁg gegnluted
twithwater (10 mL) and extracted with DCM (2x1OO 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 (27 mg). 'H NMR (400 MHz, CDCl3):
7.32(d, J =8.0 Hz, 2H), 7.23 (d, J = 8.1 Hz, 2H), 3.44 (s, 2H), 2.83-2.80 (m,
4H), 2.74-2.68 (m, 6H), 2.59-2.55 (m, 2H), 2.35 (br s, 4H), 1.59-1.53 (m, 4H),
1.44-1.39 (m, 2H).
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and 1H NVR to contain an 85:15 mxture of the title
conpound and 4-(3-pent-4- en-1
WO yowghsdsenzyl ) - mor pholine (this latter conpouneChesngs3/019601
the elimnation conpound in this reaction). This
Exdnisie 2does not need further purificationin its use
for subsequent steps in the context of this invention.
TLC. title nd, (Rf = 0.58, Si02,
di chl oronethan / 02M NH3 in MeOH, 9:1); 4-(3-
pent - 4-en- 1-ynyl-“wenzyl ) - nor pholine, (Rf = 0.38, Si02,
et hyl te/ hexgnes, 3/1). MS (electro spray,
p - (Mt + H) 313. 1H NWMR (400 MHz, 76 WD
2004¥ 050623 PCT/ US2003/ 019601 CDCI3) 8: 1.45 (bm 2
»—@62(m 4 H, 2.41-2.48 (m 8 H), 262(m 4 H,
(s, 2 H, 3.71 (t, 4 H J=46), 7.22-7.36 (m
44 f@ (4-Rinenidih- ¢-yIMe[I13A-phen>ylb}§tlt-a'Mﬁlyﬂ mgiphpline 1
I%’ &Enzyl] nor pholine: To the solution of
(11 PBEri di n- 1-yl - but - 1- ynyl ) - benzal dehyde (0.3 g,
1A A RO bf the pr%@UbNof) EkaﬂnBl@ TB-&@QthPrrﬁeltﬁh@ﬂﬁe (0. 052 mL) and

nor phol 1 ne (0. equi v.) was
Tthai;mumedarbemater 69 mg)auon a)@trmnql/weéer (Gami) me)lma(ted 4t80°C

S 1 T ot B30k A0 et et

r\ﬁél%? '(PG‘ME) Hndl sxtisRted With TDEMG(Qxi @@ml_t)eﬂpfé"@dmb&mﬂarrgamc
, when the reaction was ged conpl ete

meswedwh@mtm water (20 mL) B0k "n%&%‘émls)l, Gw&? (mggnesium

SIS S0 AHPRERFAE sERE Flifeod H8s TN o GEratf of the
Q‘é@fdu&@@é’/o Zalgl mretrfadridhb ?TmmOmaVID@M)igalveehe tilesompound as a
¢ 558%2%5@32@%@2%‘:E/i%iiﬁ@ﬁhe@@m? ey Jéaguﬁa*z 2H),
RS SO RIS 48 BRAME A A8 s akh 2 ZigHm,

sq) 54 &f § eraleHz, e pedfubir sadHy 1.68HL5Y éinl did),01.44-1.40 (m,

(0.36 g, 1.16 mol, 93%. Purity >95% on HPLC. MS
313. Exanple 17 ON O N *2HCI

Example 22

1-Methyl-4-[4-(4-piperidin-1-ylmethyl-phenyl)-but-3-ynyl]-piperazine

o Ky=21nM
A mixture of the product of Example 13 (199 mg), 1-methylpiperazine (0.067
mL) and potassium carbonate (69 mg) in 1:1 ethanol/water (6 mL) was heated
at 80 °C for 16 h. The reaction mixture was cooled to room temperature.

Water (10 mL) was added, and the mixture was extracted with DCM (2x100
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4-[3-(4-Piperidin-1 -yl-but-1
-ynyl ) -benzyl ] - nor phol i ne di hydrochl ori de Exanple of

WG edoaosicy® preci pitation of conpounds such as pdEUS2003/€19601
compound. A 3-L, 3-necked round-bottom fl ask was A
¢ nalr)g echetdhbinedl eroadieqihasks Werem#shebbwitARihad i
(7&)8 % 0. 25 rml?? Tocq hi s was addedehgggol ute E?Cgl}') and brine
( 368 Miy)) dried-fraagaesivmosulfata) and opaseriratedathdendediomidpressure.

t @m i ' d ' e.4 N 12
g " omet ety S i EEbuebisk Wb inapiaingu) gave
r émetittelcompduhdasreabite solidi( 13 Big). WASNFIR (4080VIfz, COTN): 7.32
tffrrp [gtfg@ %g'r) ; h. . The viscqus reaction m xture was
t (ST &r T B 26D’ 8840 nd =RutiHz Shl)s dAfels, ahb 2.7 h@d6 (m, 12H),
a j I t 0 - k
e % PO TS hotds T B8 hoc0:
contai ning ether (500 nL), as the flask contents were
stirred. ,The addition funnel was rinsed with absolute
EF%?F%@ﬁ%gnL), whi ch was subsequently added to the
Bt her (500 nL) was added via an
addi ti on funne ’n a slow, steady stream This
resulted in theM™rmation of a pale tan precipitate.

Rsi on wag stirred at roomtenperature for 12
her—(500 nlL) was added, and the suspension

ed to 0 C and held at that tenperature while
2?fk}ed for 3 h. The product was collected by suction
filtration using a nmedium porosity glass frit
(1i4-{4-Byrrotidinat-yirhethyl-pidre Ebutt Byngipbiberidirse br oken and
ngp?q&n'th absolute EtOH/ Et 20 (1: 3, 2x75 nL). The
prioduc s dried under house vacuum and,
sAlssRABANTItNe ph i
di hydrochl or i geégtgﬁtﬁi%ggmﬁ et g@g)gﬁyﬁgﬁqﬁﬁi@ézgm) and
pRlieracid(0.067 gmL.) iInRCMARdnlL) wak/Reatet with addium

PB0HE b roRfiadae (8 B af Fagll BnypBlutie. | AREC1E R the resulting
Imixenrisadas deattd Witk 10 44@stusestdiBRas drbkifle M0 ﬁﬂ.f}‘ i

funnel, a reflux condenser and a nechanical stirrer

vRILEONE Rhagewahextracted with REMy(@xd0 ok ). dBhe abinbirédl Grganic

- PhaspP TRt el Bl 80 T e Phag Rbiuin Hufatgis soc

nionceatateddettiermedusddpresbieanChionatdgrapHidbfith8Residue (0.5-
t he "'suspensi on

];‘.J}’fg%eéM:E%?lw(%icméarﬁm%ln?asgr&tl\/ll)ngua?/de’ thgqgle compound as a colorless

oil (73 mg). 'H NMR (400 MHz, CDCly): 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).

et her sol ution

Example 24
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to roomtenperature with stirring over -4 h. The flask
was cooled in an ice bath, stirred, and naintained at
w@®2840506e3 -3 h. The precipitate was col | ect edPChys2003/019601
suction filtration using a nedium porosity glass frit
(4¥4- l ake was broken and
T s A e
dﬁ.cfdﬁxfng/as dried in vacuo at 35 C. The title conpound

3ofioRigh e Boftit af hiablbls T2RALERQ) MeRRhdi (1 gmL) and
(e?éeﬁi%tafdb &pom/ mlgqrslnctme(zrmnd)ewas tritated Mth %a;um H vaR

(400 Mz, MeOH): 1H, 1.82-
1tr|ggetpxglgorphydrzde.|§3182rng agrqpm tempetatyge. /gﬂqw{% hgﬂ;\e( rmsultlng

iy et 15K BaygblS scsiii gharghde [10%1 ;e

l'ﬁque4)u%7pl(aSe ané-%xtrécté@ MthGBCN[ (2x100 hi)\L) TS c@rrﬁﬁwe(d’rorgamc

, .25 C20H3ON20C1 2:
e@wmwm wa%@%\;?\h bﬂﬂ?f@@ oh i %"aeﬁei@% SLHF arid
TR plUcad PUGOR, ShiEEO/aRY) 1o epe 05
h5 &Bbo Qll\&lnmbthEmItdmnrrmma/D@M) \sa)themtleommaemndvasta yeIIow olil

Bipabi B R (Ve CBCE oA Son i Al PPt = 82

trhs ﬂgﬁ@ 7 (t, $ PBEMAWHAPYIAT RUDHS, £6812057 (Fxary] 2508.41 (m,

18*[1)4-1(6!3 Va7 @ 46 ) -11481.42.4m .12 hy | ) - benzyl | - pi peri di ne
K; = 2.0 n MA mxture of the product of Exanple 13
(199 ny), pyrrolidine (0.084 nL), and potassium
cgy(é)@a@tg-)wg ng) in 1:1 ethanol/water (6 nmL) was
heated at 80 C for 16 h. The resulting m xture was
cooled to roonytenperature, diluted wwth water (10
m.), and extract with DCM (2x100 nmL). The conbi ned
organi ¢ _phases were washed with water (20 m-) and
bri ne dr yed (magnesi um sulfate), and

Zd under reduced pressure. Chronmatography of
tb@_)

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

Ki=1.1 nM

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
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
oil (61 mg). '"H NMR (400 MHz, CDCls): 7.33 (d, J = 8.1 Hz, 2H), 7.24 (d, J =
8.0 Hz, 2H), 3.53 (s, 2H), 2.68-2.57 (m, 4H), 2.52-2.45 (m, 8H), 1.63-1.57 (m,
4H), 1.47-1.41 (m, 2H), 1.02 (t, J = 7.1 Hz, 6H).
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residue (0-5% 2 M nethanolic amoni a/ DCM gave the
title conpound as a pale yellowoil (60 ng). 1H NWR
W@ 4@d/obdez3 CDCI 3): 7.33 (d, J = 8.1 Hz, 2H), WCRBS10d3/019601
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 4H), 1.45-1.40 2H). Exanple 19
% ample 26 (m 4H) (m 2H) mp
Di et hyl - [ 4- (4- pi peri dirmx 1-yl net hyl - phenyl ) - but - 3-ynyl ]
-amne K, =2.4nM A mixtyre of the product of Exanple
13 (199 ng), diethylanhe (0.104 nL) and potassium

carbonate (69 in 1. ethanol/water (6 nL) was
heat ed at . The resulting mxture was
cool ed to Moo nperature, diluted with 79 WO

2004/ 05Q623 PCT/ US2003/ 019601 water (10 nlL), and
3 ith DCM (2x100 nL). The comnbi ned organic
ere washed with water (20 nL) and brine (20
, dried (magnesium sulfate), and concentrated
gﬁ@kﬁ@ |- ipeRGiHE Bylntdthel h@@ﬂ?bhv3qhynhﬁpeMﬂﬁedue
(O 5% hanol i ¢ anmoni a gave the tit
chrmpédMas a pale yellow oil (21 ng). 1H NNR (400

%op@?ﬁ'ﬁzgthe m"‘ c?%f ﬁsnp‘t”eZQg'{E’g @)’ 4-bl |p';?erid%ne:

2(06264mb.} apoh ao%ltii:,ach(O?;ﬁS'.( bi.) idd B)CM 12 &QL)JW5§ tr(eﬁtedﬂvith sodium
%tnggeé)xggqqg)m@%@é éé) ét ?Qpng\ temperature Aftér 16 h, the resulting
' b o ot A
Spbfofé wpaidh MR RS b L
Exquarus phhseMeds exiracted ivothnlDﬁNb(ZxﬂéO(rﬁL))SEherby)mbamﬁ organic

p%a%%?g%?gé?@%eﬁ‘ w%h %ﬁ%e r{g& mLS gined ?rtngaﬂgé.ﬁ%aéﬁ até)e? and

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

d

5.5% 2 M methanolic ammonia/DCM) gave the title compound as a white solid
(80 mg). "H NMR (400 MHz, CDCly): 7.32 (d, J = 8.0 Hz, 2H), 7.28-7.15 (m,
5H), 7.12 (d, J = 7.1 Hz, 2H), 3.43 (s, 2H), 2.83-2.80 (d, J = 11.5 Hz, 2H), 2.68-
2.56 (m, 4H), 2.52 (d, 7.0 Hz, 2H), 2.46 (br s, 4H), 1.87 (t, J = 9.9 Hz, 2H),
1.62-1.57 (m, 6H), 1.563-1.41 (m, 3H), 1.34-1.24 (m, 2H)

Example 27

~O—=
v

HO
1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl}-piperidin-4-ol
Ki=1.7nM
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80 Cfor 16 h. The resulting m xture was cooled to

roomtenperature, diluted wth water (10 nL) and
wezdmnasicesl Wit h DCM (2x100 nlL). The conbi ned opgBDEI03/019601

phases were washed with water (20 m-) and brine (20

Rdtion 6l Prdbecet Eximele 4 s0Ray R TR EbE L NGy
g@5§° éﬁ dde”@ééi%%nd 0. em)aﬁ l@f@\m (ﬁgaa)»@) thQretalte%d @ith sodium

onpo as a | ow oi |

M&qet@@(bldzt)hydrweg(mang)]at:rogrrotqqmeratq)re Aftes 16dh, tbefesultlng

3,44, (s, 4
irirs e etdgignt oogcidyentsafiiyiBrncig my). 1
hqp8oids gﬁaé@wa‘%s"&xtraciedﬂrémﬁ LROM( QX1@0‘|}nL)8q'HéQ:ombmed organlc
2004/ 050623 PCT/ US2003/ 019601 le 21

phpses wepe washedrwith brine (50 mL), dne magnesmm sulfate) and

P PEREANEHIRRY okt ois¥etiel CoRiboRBIY bre Midue (0.5-

!M%mil\/l n@trﬁé}?d/)@%menMDCl\@gmsthe ititle avolbpratrel 468 cotpriess

in et hanol / wat er f

o1 (§anGleo i NVES 6 Miize CRGS doto i oo Bib e, 24, 72214, 4 =

; d t t 1 t

e A s A i S A P R

\BathéiglJwi 9.6 Maat2H ), (1 30- m184)(nar21H)bn|6ﬁ3e1(52drmL5H) dr47et.41 (m,
gnesium sulfate), and concentrated under reduced
ssure. Chromatography of the residue (0-5%2 M

nmet hanol i ¢ ammoni a/ DCM) gave the title conpound as a

pale yellow oil (40 ng). 'H NMR (400 WHz, CDCI3): 7.32
E&kandple28. 1 Hz, 2H), 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 = 45 , 4H), 2.35 (br s, 4H), 1.59-1.53
(m 4H), 1.44- (m 2H). Exanple 22 N N

N
O\
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 resulting
mixture was treated with 10% aqueous sodium hydroxide (10 mL). The
agueous 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
oil (9 mg). 'H NMR (400 MHz, CDCl3): 7.34 (d, J = 8.1 Hz, 2H), 7.22 (d, J = 8.0
Hz, 2H), 4.15 (d, J = 13.1 Hz, 1H), 3.95-3.90 (m, 1H), 3.77-3.71 (m, 1H), 3.43
(d, J = 13.0 Hz, 1H), 2.96-2.90 (m, 1H), 2.74-2.57 (m, 7H), 2.47 (br s, 5H),
2.20-2.12 (m, 1H), 1.97-1.25 (m, 11H)
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0O 1-Methyl-4-[4-(4-piperidin-1
-yl met hyl - phenyl ) - but - 3-ynyl ] - pi perazi ne K;=21 nM A
woootoses20f t he product of Exanple 13 (199 ny)PCT/US2003/019601
1- met hyl pi perazine (0.067 m-) and potassi um
carbonate (69 ng) in 1:1 ethanol/water (6 nL) was
heated at 80 C for 16 h. The reaction m xture was
g;@ln@getzg roomtenperature. Water (10 nlL) was added,
and the m xture was extracted with DCM (2x100 81 WO
2004/ 050623 PCT/ Us2003/ 019601 nlL). The comnbi ned
organi ¢ phases we e\ shed with water (20 nL) and
brine (20 nlL), dried (magnesium sulfate), and
concentrat inder réduced pressure. Chronmat ography
(0-5% 2 M net hanol i ¢ anmoni a/ DCM) gave
t fithe conpound as a white solid (13 ng). 1H NWR
(400 CDCIS) 732 (d, J =8.1 Hz, 2H), 7.23 (d,

71-2. 46 12H),
21 @5(4( Brpegldlrmn)y1 bzt ietynw be@E&'J dfcsbydlrowéﬁnem ,
1 (m 2H). Exanple 23 ON
% rrolidin-1-yl net hyl - phenyl)-but-3-ynyl]-pi pe
rA golation I6f thel prbdukt éf Exdrapiect? (#4 1 ing),dexminytragfuinoline

1D 2B And csetit abin BIa7 BLUT BOM 12 iy Was.EeSiaduith sodium

$RSLUBX Mrbﬁ(}d?; eﬁt‘l@rrﬁﬁ)@f foBfh fé’rﬂﬁerﬁﬂ)reatAf’fé?OIfG h, the resulting

tenper ur e the resulting mxture was
tmiehutre dvas lreat!ad%Iﬁ’qu%Lamwdsm@dhyd hydraxide (1® ml). Thee

SO RS AU EM BB 1% o dioroanc

HRasedWerd v&é’@*@@aﬁlwmlﬁ@& b)), dfdt(maghssiin silifate), and

under reduced pressure ronatography of the residue
(@nsenBater under rediratopressuigndrhnmtegraphyofthe residye (0.5-

|
Reod MiainSniit ShinBgiynBM) diyp P tye CdghBEitf a5l dforless
) (2§h*hg) 31%?8JMR §4(¥()‘MH22 CIBCR): 7732 (d, J+B.0 Biz5QH3, 451 (d, J =
(80HZH)2H) 4.03 (d, J-13mle 1H), 3.19 (d, J = 13.7 Hz, 1H), 2.77 (d, J =
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).

Example 30

~O—=
)

H,NOC

1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-4-carboxylic acid amide
Ki=1.6 nM

A solution of the product of Example 12 (241 mg), isonipecotamide (192 mg)
and acetic acid (0.067 mL) in DCM (2 mL) was treated with sodium
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AH), 1.63-1.57 (m 4H), 1.47-1.41 (m 2H). Exanple 24
ON ci 82 WD 2004/ 050623 PCT/ US2003/ 019601

wd 20040606281 peridin-1 -yl-but-1 PCT/US2003/019601
-ynyl) - benzyl] nor phol i ne K; =5. 5nM A solution of the

gt By AT T L e

ixtlre Wasut'f%at%i hAGe] @%@ﬂfe%h! AU W&l%xiﬂﬁ gﬁi mL9OMhe

tenperature ter theresutlrgngf_l ure was
tageaves phasé \Aﬂ?@%)@mteﬂmtb QEMrRKI0 oxi)dd hexreombinedriganic

EisenoeTe ranra wihatR SErD. bl adig i Sreieoing
Hehceftrated &fa@g redided @r@bfs@tee)c;hr@mhtog@mgrdf ftigds @@bldue (0.5-

under reduced pressure, Chrorratoirap of the residue
E05%-2 M switanaliganaania/RChbrasayedh Cemmtmea% atwhite solid

g:%g)’%ﬁ%nd‘i‘a@%@i yd it cpclr? e, a)%'w\ﬁz 280 2%, 4=8.0

2—?)393(%0% ,3.49 s 219), BB 7-2197, (n$44—?) RsH1-2145 (m, 8H), 1.77-

-2.41 ( 8 1.63-1.57 (m
71 00, 300183 18 (DG BT b5, 2. s (
Di et hyl -[4-(4-piperidin-1-yl-but-1-ynyl)- benzyl] am ne
K; = 1.1 nM A solution of the product of Exanple 12
(Rénptg)31 di et hyl amine (0.155 nl-) and acetic acid
(0.067 nL) in 2 mL) was treated with sodi um
tri acet oxyborohyd ryde (318 ng) at room tenperature.
After 16 h, the ulting mxture was treated with

10% aqueous_ sodi umMydroxi de (10 nL). The aqueous
phase wag/ eXx ed with DCM (2x100 nmi). The conbi ned

8-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-1,4-dioxa-8-aza-spiro[4.5]decane
Ki=1.8 nM

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
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 (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 (108 mg). 'H NMR (400 MHz, CDCls): 7.33 (d, J = 8.1 Hz, 2H),
7.22 (d, J = 8.1 Hz, 2H), 5.45 (br s, 1H), 5.31 (br s, 1H), 3.46 (s, 2H), 2.92-2.87
(m, 2H), 2.68-2.57 (m, 4H), 2.47 (br s, 4H), 2.19-2.11 (m, 1H), 2.02-1.95 (m,
2H), 1.87-1.83 (m, 2H), 1.79-1.57 (m, 7H), 1.47-1.41 (m, 2H).
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phases were washed with brine (50 nL), dried
(magnesi um sul fate), and concentrated under reduced
w@e@3dssees Chr omat ogr aphy of the residue (0. 5-P&1/5%2083/049601
met hanol i ¢ ammoni a/ DCM) gave the title conmpound as a
q&orlles\% oil (61 ng). 1H NMR (400 MHz, CDCI3): 7.33
(F@MPES 1 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 3.53
(s, 2H), 2.68-2: (m 4H), 2.52-2.45 (m 8H),
163157(m 1.47-1.41 (m 2H), 1.02 (t, J =
O 2004/ 050623 PCT/ US2003/ 019601
A- - P
- pi peridi n-1-yl net hyl ) - phenyl ] - but - 3-
y%zw - piperi di ne ;=2.9nM A sol ution of the product
anple 12 (241 ng), 4-benzyl piperidine (0.264 nlL)
acetic acid (0.067 nL) in DCM (2 nL) was treated
vvlth sodi um triacet oxyborohydride (318 ng) at room
tbnmmw-m|4e(4-¢ibeﬂdinlﬁyhbutthgnylaxbahzylhgipeMZmelr e was
éﬁ th 10% aqueous sodi um hydroxide (10 nmL). The
A{q é"@nhase was extracted with DCM (2x100 nl). The
9@§8|'ugsl eg{r@ngﬂo%uc%ﬁéﬁém £2 YRSINRE), M - Hbth¥|brb%rézﬁﬂe

nesi um sul e), and "concentrated
L(ﬁdéiﬁ mle)jan@acptl@e@dr(é OG(thbhﬂt B@M&m'—dwasﬁ'@eatsélwiﬂésodmm

IBaRoR R cdBdBp] & PR ErihcratlieR e S resulting
W&é wa7s t?@atég ’Wlt:h *FO% éhdébus?s'dhlurﬁ h ar&ldég( &5 fhe

Jathepms @haze \A@s)extrzao@@ wﬁh@ﬂ(ﬁ x:h(P@ ml). Sthe @pmbmdmgamc
iased e (lortey i ude B 619, iy S ey, anc
BohcEniratedainder @duded 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, CDCls): 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),
1.62-1.57 (m, 4H), 1.47-1.41 (m, 2H).

Example 33

o=

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

Ki=0.5nM

A solution of the product of Example 12 (241 mg), cyclohexylamine (0.172 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
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HO

1-[4-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4
WO 0004/050628. 7nM 84 WD 2004/ 050623 PCT/ US2003/ 018601S2043/019601

soI ution of the product of Exanple 12 (241 ny),

dr o V‘?a%rhlﬁal)vvlabérlll% g@@?ﬁr@?f &B'ﬁéraﬁaﬁ%r% ) ?fa?e% and
%Phe&ﬁﬁé%émhmo@aygduc% ér%%&:@g)cmbmal@g?épﬁmrtﬁé ¥éidue (0.5-

After 16 h, the resulti ng m xture was tréated with
oaalyleméhamﬂmmmmaé Cib gave the fitlemempaunebasig colorless

GHGER D" FLAMR (B Pk Mot et g 7P 2B 4 =

(zmmeng)er $9|(§a2|e) 2. @m 57coﬁcaﬂ) e ®g. 4m(iﬁr5H§idt|J©Qd1 86 (m,
pressure, )é he reS| due (0.5
Db aor 1 SSAMN oA Bn] 44T e 714 14O 7bDng 2061 25 (m,
%)orl ess oil (60 nmg). 1H NWMR (400 MHz, CDCl13): 7.34

8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H),
3.72-3.65 (m 1 H), 3.47 (s, 2H), 2.75-2.57 (m 6H),
2.47 (br. s, 4H), 2.13 (t, J = 9.6 Hz, 2H), 1.90-1.84
Exa 341.63-1.53 (m 5H), 1.47-1.41 (m 3H).

Exanple 28 ON C
2-{1-[4-(4-Piperidin-A-yl-but-1-ynyl)-benzyl]-piperidi
<yl }-et hanol B 0.4 nMA solution of the product

, 2-piperidineethanol (194 ng)
C ¢ 67 mL) in DCM (2 nL) was treated
NHU ri acet oxybor ohydri de (318 ng) at room
rature. After 16 h, the resulting mxture was
1 @ -8 1 (- plBfaei e but-4 ayhie (10 ). The
aqueou?%ﬁse was exte’?act e%wth% (2x100 ni). )The
dobl-BéWM or gani ¢ phases were washed with brine (50

R-douflbh B tHd BRAERE BIERMhPRL B (2AMfhg), 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

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
oil (118 mg). 'H NMR (400 MHz, CDCl): 7.37-7.28 (m, 8H), 4.27 (t, 6.6 Hz,
1H), 3.88 (d, 5.6 Hz, 2H), 3.05-2.97 (m, 1H), 2.85-2.77 (m, 1H), 2.68-2.57 (m,
4H), 2.49-2.57 (m, 5H), 1.90-1.82 (m, 1H), 1.63-1.57 (m, 4H), 1.47-1.41 (m,
2H).
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concentrated under reduced pressure. Chromatography of
the residue (0.5- 5.5% 2 M nethanolic ammoni a/ DCM)

w@ana/osse3 titl e compound as a col orI ess oil (Bcryy2004/649601

NI\/R(4OO MHz, CDCI3): 7.34 (d, J = 8.1 Hz, 2H), 7.22
g 0H22H) 4.15(d,J:131Hz 1 H,
Xgginje (m 1 H, 3.77-3.71 (m 1 H), 3.43 (d, J =
13.0 Hz, 1H),2.-.90(m1H) 2.74-2.57 (m 7H),
247(brs 5H), (2.20-2.12 (m 1 H, 1.97-1.25 (m 11
H 85 WO 2004/ 050 PCT/ US2003/ 019601 Exanple 29 ON
cfod - K 3nM A spl ution of the product of Exanple
12 (241 fAydr oqui nol i ne (0.224 nL) and acetic
aC|d ) in DCM (2 nmL) was treated with sodi um
tri jxyborohydrl de (318 ng) at roomtenperature.
Afte 6 the resulting mxture was treated with
g%aqueous sodi um hydroxide (10 nL). The aqueous
2 was extracted with DCM (2x100 nlL). The conbi ned
orgdani ¢ phases were washed with brine (50 nlL), dried
(InRB ey i44(1-upipatidin-1-ghtut- tyngibienayippipenaziner educed
pressure Chr omat ogr aphy of the residue (0.5- 5.5%2 M
tefnafdMc amoni a/l DCM gave the title conmpound as a

?38&99 iGr ?f Hﬂ%_érdd%% Hﬂ%xazrﬁb\(awo&gw _ph&RStbiDerazing?
g0 @28, rAH) aAd @8étic acii30067, mH) iIDCH (R il Ivar-reatel vaithvsodium
gmacetgxé@rghg% d(eng3H§ rp§) gt?rog@ érégera?lms. fé‘ﬁ? 4 b,rtn%'rgsultmg

TQ @}% wl'é?s'\{%te W|th 10% aqueous sodlum hydrox1de (10 mL) The
f( 4P|per| in-1-yl- bénzy ‘I]hplperl i ne-

4quaohspplase was @(tsaﬁeﬂewnk DQMeéwﬂ 00 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
oil (38 mg). "H NMR (400 MHz, CDCl3): 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).

Example 36

1-Benzyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine
Ki=9.0 nM
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A solution of the product of Exanple 12 (241 ny),
i soni pecotam de (192 ng) and acetic acid (0.067 m -)
WO 00D@hdee2 nmL) was treated with sodium 86 WO PCT/US2003/019601
2004/ 050623 PCT/ US2003/ 019601 tri acet oxyborohydri de
ratu

L G o e
TS 4 B o1 e, SRS e gt o

vtaa;d:estdxy/mdmh)bfrldee(S(l 80mg) at rodm taﬁnpmgrresﬁftarsmﬁ hethe)resulting
e s o vty T ad el SoaRlt Wgtliae (o mu). The
'%%Ugldhfas@w&ré@/a@@d WaR\BCHNExt 00 het)C qrmmbmda)rgamc
white solid 1HNI\/RS4OOI\/HZ CDCl 3): 7.

(Rhasgs wege W 2;!31 brine ¢Qq mL Jdrﬂece(rnagwswmwulfase)gand

gq?hhcéﬁgé’xte%:@%& iecy.fe_e%inﬁ)%ggg r’e? 1@%@9&3%@1@8 my%ﬁﬁ & fedidue (0.5-
J5 8% Zgﬂg}egﬁq&dﬂamrﬁbambewlgm th&l tifle contpound as a colorless

"S5 roano 1 NI (408 Wiz, 41 538-5(24. 61 Ridh D1 (6, 2H), 3.48
I n r 1
1oy 2 2B S8 i, 20 (81 e, Rt BRRE 5H | A2
tic acid (0.067 rrL) |n DCM (2 nm.) was treated with
sodiumtri acet oxyborohydride (318 ng) at room
tenperature After 16 h, the resulting m xture was
Eﬁ] 3fy|th 10% aqueous sodi um hydroxide (10 ni).
e aqueous phase was extracted with DCM (2x100 ni).
The conbi ned organi/c phases were washed with brine
(50 nmL), dried (magnesj’um sulfate), and concentrated
under reduced pressure. Chromat ography of the residue
(0.5-5.5% 2 M met hanol i/c ammoni a/ DCM) gave the title

compound ¢ol orl ess oil (108 ng). 1H NWR (400
VHz, 7.33 (d, J = 8.1 Hz, 2H),

N
Me3C02C

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

Ki=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
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 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 (218 mg). "H NMR (400 MHz, CDCl3): 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),
2.47 (br s, 4H), 2.36 (br s, 4H), 1.64-1.57 (m, 6H), 1.45 (s, 9H).
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7.22 (d, J =8.1 Hz, 2H), 5.45 (br s, 1 H), 5.31 (br
s, 1 H, 3. 46 (s, 2I—I) 2.92-2.87 (m 2H), 2.68-2.57
W(Qm04/45®6232 47 (br s, 4H), 2.19-2.11 (m 1 H),PCT/US2003/019601
2.02-1.95 (m 2H), 1.87-1.83 (m 2H), 1.79-1.57 (m
7H), 1.47-1.41 (m 2H). 87 WD 2004/ 050623
PCT/ US2003/ 019601 Exanple 32 ON ~N N
r§]¥|384' [4-(4-piperidin-1-yl-but-1
-ynyl benzyl ] - pi perazi ne K;=0.7nM A solution of the
product of Exappl® 12 (241 ng), 1-nethyl pi perazine
geetic acid (0.067 nL) in DCM (2 nl)
was treated with Sodium triacetoxyborohydride (318
ature. After 16 h, the resulting
g treated with 10% aqueous sodi um hydr oxi de
). The aqueous phase was extracted with DCM
(2x1@0 nlL). The conbi ned organic phases were washed
h brine (50 nmL), dried (nmagnesium sul fate), and
Clo[c@APipatidih-tHyttbut- 1 eyt dbnay @ pmerazin€hr omat ogr aphy of
the Sﬁ@ﬁue (0.5- 5.5% 2 M net hanolic ammoni a/ DCM
title conpound as a colorless oil (65 ny).

%@’N?O'g 6@9\%'%@@%? éiamB}e:"@? (7184 n‘mgzlr& - Jﬂéxaﬁéﬂ? mL) was
Aidptewith 4 NrHE mmm;qmm@eat(rgpnenamperawefqr 6 h( r}h’he Solvent

Mg vanoras. Anddhe Bitiid B W feidd uith ol Bhnaqus
*&oa%rﬁm\wbxm fnto ). ofrhtefaﬁ:urébgé whbse wdexedidted With 4B

cycCl ohe am ne . , and acetic acid

(meﬂ)emown)D@ (@@N/O@znln)L)Tmagom nedearganiciphasgswere washed
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, CDCls): 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
(m, 4H), 1.47-1.41 (m, 2H).

Example 39

1-lsopropyl-4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-piperazine

Ki=1.3 nM

A solution of the product of Example 38 (74 mg), acetone (56 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
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tri acet oxyborohydride (318 ng) at room tenperature.
After 16 h, the resulting mxture was treated with

wd f/aspeeous sodi um hydroxi de (10 nli). The agrEDUS2003/019601
phase was extracted with DCM (2x100 nlL). The conbi ned
organi c 88 WD 2004/ 0506 CT/ US2003/ 019601 hases
o¥2 Sieica SR DYTRRedabtb ) e Ba0pRlG RbeSe RS extracted
é@lﬁ BEN ézx%ra)@ mESp ‘Fﬁ@%?ﬁtﬁﬁ’ediaégﬂmd @%@@dwafee@syﬁ@d with brine

romat ogr aphy of the resid 0. .

r(éomln)omledzﬁmmneawmlfaja»@ndrf@ncentrataﬁowmnedasethpressure-

((gl] or | a?ss erga)uezéﬁf gh@@(fﬁp@ww?@%ﬁ%og@géw

1g$ave3h% ,tma c@&u?o@h?i és‘fb célcbrlese oft968 mig). ('t N (400 MHz, CDCly):
795 (@ 4o 810 iz, o). 2B d;u S s b 02l e D .
RE £80rEn LOBA T 41 454" (R ADLRR 4200

z}? .3nM A soI uti on of t he product of Exanple 12
(241 rrg) 1-am noindian (0.192 nL) and acetic acid
(0.067 nL) in DCM (2 nmL) was treated with sodi um
tey bor ohydri de (318 ng) at room tenperature.
’iag’?‘%f%x the resulting mxture was treated with
10% aqueous sodi umMnydroxi de (10 nL). The aqueous
phase was extracted wiAth DCM (2x100 nlL). The conbi ned
or gani c phases were ashed with brine (50 nL), dried
(rmagnesi um and concentrated under reduced
pres re. Ch mt ogr aphy of the residue (0.5- 5.5%2 M
o |c anmoni a/ DCM) gave the title conpound as a
3'5 oil (118 ng). 1H NWR (400 MHz, CDCI 3):
7

28 (m 8H), 4.27 (t, 6.6 Hz, 1 H, 3.88 (d, 5.6
M\, 3.05-2.97 (m 1 H), 2.85-2.77 (m 1 H),
267(m 4H), 2.49-2.57 (m 5H), 1.90-1.82 (m 1
H, I1.63-1.57 (m 4H), 1.47-1.41 (m 2H).

1-Phenyl-8-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-1,3,8-triaza-spiro[4.5]decan-

4-one

Ki=2.0 nM

Prepared analogously to Example 15 using 1-phenyl-1,3,8-triaza-
spiro[4.5]decan-4-one. 'H NMR (400 MHz, CDCls): 7.41(s, 1H), 7.32-7.21(m,
5H), 6.94-6.85(m, 2H), 4.73(s, 2H), 3.54(s, 2H), 2.84-2.58(m, 10H), 2.47(bs,
4H), 1.65(d, 23.2 Hz, 2H), 1.62-1.58(m, 4H), 1.47-1.43(m, 2H).

Example 41
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89 WD 2004/ 050623 PCT/ US2003/ 019601 Exanple 35 ON
~N> NJ 1 -Phenyl-4-[4-(4-piperidin-1 -yl-but-1

WO yowghioskenzyl | - pi perazine K, = 7.0 nM A sol up¢DOSDN3/019601
the product of Exanple 12 (241 ng), 1-phenyl piperazine

Q%ﬁf@P?ehdﬁﬂ@' VABEE-H Gn§oiEbnz)i Pieridine-Bita C?(h% dsid

d wi th sodi'um’ triacetoxyborohydri (318

@thalamldemterrperature After 16 h, the resulting
#b s treated with 10% aqueous sodi um hydroxi de

) The aqueous phase was extracted wth DCM

CoiSrhion gl s ssls obins s e
aﬁa@e\amideegHLNMBZ(%Qd\dHédéchésﬁﬂé (s d:ﬂ)ozre&%af?-aym 359,
;é;l%@(seéb‘?ﬁéﬁ%%% 19,2 8- TR Y 2 78207 G S, 2 46-

4|4p<2 Mﬂz J £ﬁ>¢l13|)12 TH), 71.99+1.94(m, 8 H), H7,7-2HR(m, 10H),

1381;)_t g= iemsz 312'901 0§(to§-(¥1%#2§ﬁ)i|zm 2H§57(t2 éo 24332’

(m 8H), 2.29 (br s, 1.45-1.37 (m 4H), 1.30-1.23
(m 2H). Exanple 360\| JINND 1
-Bemple-42 [ 4- (4-piperidin-1 -yl-but-1

-ynyl ) -benzyl ] -piperazine K, = 9.0 nM90 WO
2004/ 050623 PCA/ US2003/ 019601 A solution of the
product of Exa 12 (241 ng), 1-benzyl pi perazine

7 N\

N=
1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-1,2,3,4,5,6-hexahydro-[2,3']bipyridinyl
Ki=11nM
Prepared analogously to Example 15 using 1,2,3,4,5,6-hexahydro-
[2,3']bipyridinyl. 'H NMR (400 MHz, CDCl3): 8.64 (d, J = 2.6Hz, 1H), 8.50-8.48
(m, 1H), 7.80 (d, J = 7.9Hz, 1H), 7.81-7.12(m, 5H), 3.64(d, J = 13.5 Hz, 1H),
3.17-3.13(m, 1H), 2.94(d, J = 11.4 Hz, 1H), 2.79(d, J = 13.6 Hz, 1H), 2.60-
2.58(m, 4H), 2.47(bs, 4H), 1.96-1.90(m, 1H), 1.82-1.75(m, 2H), 1.66-1.39(m,
10H).

Example 43

-
VAR ;
N N
—/
FsC

1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-4-(3-trifluoromethyl-phenyl)-piperazine
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(0.261 nL) and acetic acid (0.067 nL) in DCM (2 nlL)

was treated with sodium triacetoxyborohydride (318
waogjo4asose®om t enperature. After 16 h, the resubPtT/g2003/019601

m xture was treated with 10% aqueous sodi um hydroxi de

10 nL). The aqueous phase was extracted wth DCM

%27?13)10"%). The conbi ned organic phases were washed

w'ré@aﬂ%'ai %faééé@]nsggg%o E%Jbgré {@agiﬂgsi-gs_nrﬁdnqabﬁémsbhyu-aﬁényl)-f

concentr rre ed pressur romat ogr a

h
piperagisied Uel NOIRS408). Miz2CRIGHEE Ra9ds, H‘lhﬂtﬂﬁﬂé’/&mﬁ/ﬁﬁ)gﬁ 0-

t tit C _ | or| i 1 )4
TSt 0054, 2eba it 3= 3B hr T FoaR o8 3y L7 os.
%'F'))’1%3413.589%’4@2‘,')1’.4'?4.6132(%1,@1)("1 4H), 2.46 (br s,
10H), 1.62-1.56 (m 6H), 1.47-1.42 (m 2H. Exanple
37 ON ci Me3C2C
%—){?4- 4- Pi peridin-1-yl-but-1-ynyl)-benzyl]- pi perazi ne-

XAMBBXY1 i c acid tert-butyl ~ester K =15nM A
solution of the prod of Exanple 12 (241 ny),
tert-butyl 1- pi per@car boxyl ate (559 ng) and
acetic acid (0.067 nC n DCM (2 nL) was treated with
sodi um tri acepoxybor ohydri de (318 ng) at room
tenperature. Aft@r 6 h, the resulting m xture was
%@Ed/wr\th 0% aqueous sodi um hydroxide (10 niL).

e dgueougi'phase was extracted with DCM (2x100 niL).
TheN conbi'ned organi ¢ phases were washed with brine

26N -[8-04- Iridth- i - Ap® o - Arfidinged
%ﬁ‘eﬁ_@,egﬁ{:éggmp?ﬁggfg)}h@rbo%r?g ogr aeprﬁflmof 9?{?2 resi due
K =20.8.M%% 2 M net hanol i c anmoni a/ DCM gave the title

Hebgie arslaofusV o Exgpla’ys B30 Pbipelir Pfpinglie: "w
*I‘?IVIRi%O I\QHQ,SCDEI3).28D2951<§-J434.3ZH£ 2AHm, ;éﬁsﬁs PHRF-P1-322(m, 3H),

81?96((5, = 4155127‘(@)?595’:5@, ng_%éjzl-'iz?,’%l-f)%.SO'(s, 2@0’, 2.168§2f58'(r?u?4H),

2.50-2.47(m, 8H), 1.72-1.57(m, 4H), 1.47-1.41(m, 2H).

Example 45

1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidine-4-carboxylic acid amide
Ki=2.0 nM

Prepared analogously to Example 15 using piperidine-4-carboxylic acid amide.
'H NMR (400 MHz, CDCls): 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).
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WD 2004/ 050623 PCT/ US2003/ 019601 Exanple 38 ON O H
1-[4-(4-Piperidin-1-yl-but-1 -ynyl)-benzyl] - pi perazi ne
W(K?.@@l/ﬂamMA solution of the product of Exanpl ep@u§h831019601
in 1, 4-dioxane (7 nL) was treated with 4 NHC in
j;:dé di oxgne at roomtenperature for 16 h. The sol vent
érated, and the resulting mxture was treated
wi th 10% aqueous i um hydroxide (10 nL). The
aqueous phase was expracted with 10% nethanol in DCM
(2x100 nmL). The c ned organi c phases were washed
Wi th brine ried (magnesium sul fate), and
concentr at¢€ Fer—r educed pressure. Chronat ography
of the yesydde (1-6% 2 M nethanolic ammoni a/ DCM gave
the tit|Ne~conpound as a white solid (97 ng). 1H NMR
, CDCI3): 7.34 (d, J =8.0 Hz, 2H), 7.23 (d, J
Hz, 2H), 3.47 (s, 2H), 2.91 (t, J = 4.8 Hz,
N.69-2.58 (m 4H), 2.48-2.43 (m 8H), 1.64-1.58
4H), 1.47-1.41 (m 2H). Exanple 39 ON /-N NJ
MéthgpI3@ypipdridih- ’(-‘9I=Dmpe-lyhylb-beihzy4] (Bpyridin-2-yl-ethyl)-amine
nyl)-benzyl ] -pi perazine K;=1.3nM A sol ution of the
d%/ thMf Exanpl e 38 (74 ny), acetone (5 nL) and

358 PSR PRl 56y 85 St i
X enmm AD0MHAS CECIY6 8163-8 15d (me $H),t 1. 8- TnB6(myr H ) s30-7.09(m,

95259 4, 3220 B P30 83 T 1 AP S 8- 3% A m, any,

2.47(bs, 4H), 2.26(s, 3H), 1.63-1.57(m, 4H), 1.47-1.42(m, 2H).

Example 47

[2-(3,4-Dimethoxy-phenyl)-ethyl]-methyl-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-
amine

Ki=3.0nM

Prepared analogously to Example 15 using [2-(3,4-dimethoxy-phenyl)-ethyl]-
methyl-amine. 'H NMR (400 MHz, CDCls): 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).
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10% aqueous sodi um hydroxide (10 nlL). The aqueous
phase was extracted wth DCM (2x100 nlL). The conbi ned
wmz@anie2phases were washed with brine (50 mBCT/U$208%1019601
(magnesi um sul fate), and concentrated under reduced
ressure Chr omat ogr aphy of the residue (0.5-5.5%2 M
Bl 80 anmmoni a/ DCM) gave the title conpound as a

col orl ess oill ng). 1H NVR (400 MHz, CDCI3): 7.33
(d, J =8.0 Hz 2H), 7.23 (d, J = 8.1 Hz, 2H), 3.48
(s, 2H), 2.68-2 (m 16H), 1.66 (br s, 1 H),
1.63-1. 1.48-1.41 (m 2H), 1.04 (d, J = 6.5

40 HN\~- NN P 6

~[ 3- (4- pi peridin-1-yl -but -
~benzyl]-1,3,8-triaza-spiro[4.5]decan- 4-one K
M Prepared anal ogously to Exanple 15 using

gh@npipehdﬁ» &34 bUﬁi?n{BmdriEgﬂ-t@bggﬂgtﬁgmne S&DH’ NMVR

839419®6(m 2H) 4.73(s, 2H), 3.54(s, 2H),
i’}éa%tﬁ%ﬂ@bg’m Es(é%g) 315 féﬁ%;(thﬁorrg%ﬂogé QI-ILFlﬂ\ﬂR (éQIO
N/INZQ’J@?,FI?IMJQ 3034 100F.29- POD(HSIEN T 06@50K), 2.69-2.57(m, 12H)
r?z%? s, iHpe 5@1%@2@ éﬁ'l')bam %é&%‘l éH?‘dl ethyl ami de K; =

3.0 nM Prepared anal ogously to Exanple 15 using
pi peri di ne- 3-carboxylic acid
Example 49

-
v o=
C

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

Ki=2.0 nM

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).

Example 50

-

O N—j

o
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di et hyl am de. 1H NWR (400 MHz, CDCl 3): 7.36(s, 1 H),
7.28-7.21(m 3H), 3. 46(s, 2H), 3.38-3.25(m 4H),

wQ@2@4020684(m 2H), 2. 75 57(m 5H), 2. 46- 2. 4PC¢TrUS2bbB/019601
2.19(t, J = 11.1 Hz, : 1.94(m 1 H,

]10:[?37(%116“4%%@16 q_lg{taw%lz)l&)fha@ 1r\4} 7Jtric|>_|>%a-1 8@22-&yc?owdECane

kL32©4-ﬂ\}?| peridin-1-yl-but-1-ynyl)-benzyl]-1,2,3,4,5,6
-hexahydro [2,3"] yrid i{g K; =11 nM Prepared
arapammqiogwwmfgx@nmbe ugipo11.4,73trivxs- ¥-aes-ggladedecane.

OB b R Uyt M (P77 505 3 8982 bl
b@ﬁaezl(nH)aHf?z%(ﬂJJ:M IHZHUH), 3684 88(Y, 444)1,:2437 be, 44), 1.63-
H) H&I 2.94(d, J = 11.4 Hz, 1

A.5%w,4H), &4173 @3&1; . 2.60- 2.58(m 4H), 2.47(bs,

4H), 1.96-1.90(m 1 H), 182175(m 2H), 1.66-1.39(m
10H). Exanple 43 ON N N F3C

Exaniflé-FAi peridin-1-yl -but-1-ynyl)-benzyl ]-4-(3-triflu

or onet hyl - phenyl ) - pi perazi ne 94 WO 2004/ 050623

PCT/ US2003/ 01@ K; =91 nM Prepared anal ogously to

Exanpl e 15 usi 1-(3-trifluoronethyl-phenyl) -

pi per azj (400 MHz, CDCI3): 7.39(s, 1H),
7.35-7 7.10- 7.03(m 3H), 3.52(s, 2H),
3.24(t \=1/= 5.0 Hz, 4H), 2.69-2.58(m 8H), 2.47(bs,
zﬁli//},\, 63-1.58(m 4H), 1.47-1.42(m 2H). Exanple 44 N

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

Ki=1.0 nM

Prepared analogously to Example 15 using thiazolidine. 'H NMR (400 MHz,
CDCls): 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=2.0 nM

Prepared analogously to Example 15 using [2-(1H-indol-3-yl)-ethyl]-methyl-
amine. 'H NMR (400 MHz, CDCls): 8.11(s, 1H), 7.55(d, 1H), 7.36-7.01(m, 8H),
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~N N
2-{4-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl] - pi perazi
wmz@w‘a}&pyri m di ne K;=9.0nM Prepared anal ogopct/ys$1003/019601
npl e 15 using 2-piperazin-1-yl-pyrimdine. 1H NWR

&,gf(;'ngé) 89962 878 B8, Py, Zb(os; 4B 232, 3H),

(4t 50 2 2.68-2.58
il}-ﬁg 1'529.(%:4554%'(4:?121 é‘é;_")‘ %ﬁ)72 §L.857( lr_nD 4H), 1.47- (1.m41
(m 2H). Exan'pl e 45 ON H2ZNN/ -C O

J@{?)S;é4 i peridin-1 -yl-but-1

zyl ] - pi peridi ne-4-carboxylic acid am de K;
=2.0nM Prepared anal ogonsly to Exanple 15 using
pi peri di ne-4-car boxyl<i c acid amide. 1H NWR (400 MHz,
CDCl 3): 8.29(s, 1H), MO(s, 1H), 7.31-7.23(m 3H),
4.38- 4.31(m R 3.5 S, 2H), 3.02(d, 2H),
2 70-02 55(m ‘ 2&8-2.42(m 8H), 2.19-2.13(m 2H),

1. 63- 1. 60(m 2H), 1.46-1.45(m 2H). 95
V\D 208 050 >3 PCT/ US2003/ 019601 Exanple 46 ON C~IN
‘- 4-pi peridin-1 yI-but-l

) benzyl] (2-pyridin-2-yl-ethyl)-amne K = 4.0
nM Pre ared anal ogously to Exanple 15 using
rﬂef1h[,a A- E#qwldlrdw? -bui -yeyhnenzstkipireridin-g- y{MzS( dibgdnoreiz
8.51(m 1 7.61-7.56 1
.%‘69 .'69%5?132 OBR) ) 3. 51(H)s oH), 3. ozgrzn.gs(:? 2H)
K82t 3oM(m 2H), 2.68-2.57(m 4H),

Prepared analogously to Example 15 using 1-piperidin-4-yl-1,3-dihydro-
benzoimidazol-2-one. 'H NMR (400 MHz, CDCls): 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-
1.63(m, 4H), 1.62-1.57(m, 4H), 1.47-1.42(m, 2H).

Example 54

C%N§>—J:

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

Ki=110 nM

Prepared analogously to Example 15 using aniline. 'H NMR (400 MHz,
CDCly): 7.41(s, 1H), 7.40-7.24(m, 3H), 7.19-7.15(m, 2H), 6.72(t, J = 7.3Hz,
1H), 6.63-6.61(m, 2H), 4.29(d, J = 5.2Hz, 2H), 4.03(bs, 1H), 2.68-2.57(m, 4H),
2.46(bs, 4H), 2.18(s, 1H), 1.62-1.57(m, 4H), 1.47-1.44(m, 2H).

99



2.47(bs, 4H), 2.26(s, 3H), 1.63-1.57(m 4H),
1.47-1.42(m 2H). Exanple 47 ON Nj O
WO 200¢4/85062Di met hoxy- phenyl ) - et hyl ] - met hyl - [ 3- ( 4p@I/p8100£1019601
n-1-yl -but-1-ynyl)-benzyl]- am ne K;=3.0nM Prepared
anal o 0%§| y to Exanple 15 using
(MPl@ odi met hoxy- phenyl )-ethyl]- methyl -amine. 1H NMR
(400 I\/Hz CDCl3)
6. 80- 6. 71(m 3H)
2.78-2.75(m

7.36(s, 1H), 7.29-7.20(m 3H),
3.86(s, 6H), 3.51(s, 2H),
2.68-2.57(m 6H), 2.46(bs, 4H),

, 1.63-1.59(m 4H), 1.47-1.44(m 2H). 96 WD
2004/ O 23—FETHUS2003/ 019601 Exanple 48 ON S N

4- 13- PI peridin-1-yl-but-1-ynyl)-benzyl]-thionorphol
i@N K; = 1.0 nM Prepared anal ogously to Exanple 15
usi’ng t hi onor pholine. 1H NVMR (400 MHz, CDC13):

4($P%rlolldhn 17y|_lbﬂ'ﬁétﬂyl$h(eﬁyl)~'b|d)-3 Wyﬂ%pemﬁhb

69 2 7(s, 4H) .63-1.57(m 4H),
iﬁfﬂ@nM(m 2H). Exanple 49 ON N
PRSP EELIRRLt) ] Exd ol 85 gttt s ga0g

GDEKR B A(s 1 SHYST. D8 7a22(nh, -3H)c BAEGEKIIH ), 206812.57(, AR, 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

-
NQJ:

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-
2.33(m, 8H), 1.65-1.38(m, 26H).

Example 57

Dimethyl-[4-(4-piperidin-1-yImethyl-phenyl)-but-3-ynyl}-amine
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(400 MHz, CDCI3): 7.37(s, 1 H), 7.26-7.18(m 3H),

5.94-5.84(m 1 H), 5.16- 5.09(m 2H), 3.57(s, 2H),
wW@203/02060% (m 3H), 2.69-2.57(m 4H), 2.47(bs, HdD/1S2003/019601

181175(m 2H) , 167143m 12H). Exanple 50 ON ~O

i\(bas[ éé (pgfeppqrﬁa @n@quoPsFOOA%{RS 34 Es%éj e /y amat

-hx,gy ’yl]-1,4,7-trioxa-1 0-aza-cycl ododecane K;
="2.0 Prepared anal ogously to Exanple 15 using
1,4,7-trioxa-10-aza-cycl ododecane. 1H NWVR (400 MHz,
ggcﬁal 3&: .38(s, 1H), 7.30-7.19(m 3H), 3.72-2.69(m
MPI8984-3.62(m 6H), 2.74(t, J = 4.9Hz, 4H),
2.68-2.58(m é::y\) 2.47(bs, 4H), 1.63- 1.57(m 4H),
H)

1.47-1.43(m Exanple 51 ON S \N
1-[4- (3- Thi azotiNdi n- 3-yl net hyl - phenyl ') - but - 3-ynyl ] - pi p
eridi ng ; =1. OnM Prepared anal ogously to Exanple 15

usi pg¢ hi JzoFFdine. 1H NVR (400 MHz, CDCI3): 7.41 (s,

‘lh% —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)

Dififetiy 38 Mmpigedin-a ksl -ydi) berizy§aarting8(m  4H) ,
1.47-1.43(m 2H). Exanple 52 ON H[2-(1
H I ndol - 3-yl ) -et hyl ] -nethyl -[ 3-(4-pi peridin-1-yl-but-I

MEY bl prEpZ8lilarRibd¥isly to Example 23 using dimethylamine
hydrochloride.

Example 59

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

Example 60

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

May be prepared analogously to Example 15 using aziridine hydrochloride.
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K; =2. OnM Pr epared anal ogously to Exanple 15 using
[2-(1 Hindol-3-yl)-ethyl]-nmethyl- am ne. 1H NVR (400
WO/HEM/O 3): 8.11(s, 1H), 7.55(d, 1H), 7.36- 7POL($3003/019601
98 WO 2004/ 050623 PCT/ US2003/ 019601 3. 54( s,
%@3 ch1 2. 96(m 2H), 2.75-2.58(m 6H), 2.48(bs, 4H),
.63-1. 59(m 4H), 1.47-1.43(m 2H).
Exanpl e 53 ON HN- \ CN
1-{1-[3- (4 Pi peri di | - but-1-ynyl)-benzyl]-pi peridi
n-4-yl}-1, 3-di hydro- ‘b#gzoi m dazol - 2- one K; =1. OnM
Pr, red anal ) st to/Exanpl e 15 using
<p| ridin-4 di"fhydr o- benzoi m dazol - 2-one. 1H
N 40 : 3): 7.35(s, 1 H, 7.29-7.21(m 3H),
5.41Q 3NT Hz, 2H), 3.45(s, 2H), 2.90(d, J =
11 THz, , 2.68-2.57(m 4H), 2.68-2.57(m 4H),
-{Hr [33(54 P‘FH@rl.dln?h’W-bﬁt-lJ;(n‘yl) Beridyl]- ;:Qpém}uiAQﬁ(my} @idmidine
8- 1.63(m 4H), 1.62-1.57(m 4H), 1.47-1.42(m 2H)
Exan'ple 54 ON HN Phenyl - [3 (4-piperidin-1 -yl-but-

s
Dyditgidinel H), 7.40-7.24(m 3H), 7.19-7.15(m 2H),
6.72(t, J = 7.3Hz, 1 H), 6.63-6.61(m 2H), 4.29(d, J =
5. 2Hz, 2H) 4. 03(bs, 1 H), 2.68-2.57(m 4H), 2.46(bs,
a\/\ﬂg, , 1.62-1.57(m 4H), 1.47-1.44(m 2H).
Sctal 050623 PCT/ US2003/ 019601

-

{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.

Example 63
0

N
0} N-—-j
/

4-[4-(3-Morpholin-4-ylmethyl-phenyl)-but-3-ynyl]-morpholine

May be prepared analogously to Example 15 using the product of Example 10

and morpholine.
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Exanple 55 - -N Cl-[4-(3-Pyrrolidin-1
-yl met hyl - phenyl ) - but - 3-ynyl ] -pi peridine K;=1.0nM
wee@pasmwes anal ogously to Exanpl e 15 using pyrredT/ds1we3/019601
1H NVR (400 MHz, CDCI3): 7.37(s, 1 H, 7.28-7.22(m
I?é—)l%_na' (s, 2H), 2.68-2.57(m 4H), 2.51- 2.46(m 8H),
SAPRC A (m 4H), 1.70-1.57(m 4H), 1.47-1.43(m 2H).
Exanple 56 C)NSN 1-[3-(4-Piperidin-1-yl-but-1
-ynyl ) - benzyl ] ¢azacycl ot ri decane K; =13nM Prepar ed
anal ogously to npl e 15 using azacycl otri decane. 1H
NVR (400 , CDQI3): 7.37(s, 1H) 7.28-7.19(m 3H),
bs, 4H), 2.36- 2.33(m 8H),
26H) Exanpl e 57 -N 0
I]Drret iyl - [ 4- (4- Pi peridin-1-yl met hyl - phenyl ) - but - 3- ynyl
] Samine 100 WD 2004/ 050623 PCT/ US2003/ 019601 May be
ORHGH 4l 21 pe iopgligk met hyl am ne
B T oM DRSNS LR LY AR e iRl
Di net hyl - [ 4- (4- pi perldln 1-yl -but-1-ynyl)-benzyl]-amn

j\(l%wsﬁﬁrgﬁrﬁg R ?d 02123& tg)glfﬁajnﬁletﬂi Eél Hﬂkee p?odu%? o?%xample 11

and morpholine.

Example 65

QL
SQ,ﬁ -

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

Example 66

N
S N—j
—/

4-[4-(3-Thiomorpholin-4-ylmethyl-phenyl)-but-3-ynyl]-morpholine

May be prepared analogously to Example 15 using the product of Example 10
and thiomorpholine.
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Exanple 59 ON O N ~H Phenyl -[4-(4-piperidin-1

-yl -but-1 -ynyl)-benzyl]-am ne May be prepared
wanakosgees| y to Exanpl e 23 using aniline. Exar@l/es®03/019601

ON OCN 1-[4-(3-Aziridin-1

EQa'ﬁ%IB)dT phenyl ) - but - 3-ynyl ] - pi peri di ne May be

prepared anal ogously to Exanple 15 using aziridine

hydrochl ori de. STQ1 WD 2004/ 050623 PCT/ US2003/ 019601

Exanpl e 61 O\I{N O( N

2-{1-[3-(4-Pi pertdlin-1-yl - but - 1-ynyl ) - benzyl | - pi peri di

n-4-ylo pyrimdine My be prepared anal ogously to

Exanpl e ustmig 2- (pi peridin-4-yloxy)- pyrimdine.
Exanpl e ON QV HNCN
{A-[ 27 (4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-

4-yT'}-pyridin-2-yl-amne My be Fr epar ed anal ogously
t%[SEééaﬂfbiomqrﬁhqm-ﬁngbubéryTWI)rb&IV-)Y thipmarpholingy| -
am ne. Exanple 63 o N

May be prepared analogously to Example 15 using the product of Example 11

and thiomorpholine.

Example 68

N\
—N N
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.

Example 69

N
/N ;
—N N
/

4-{4-[3-(4-Methyl-piperazin-1-ylmethyl)-phenyl]-but-3-ynyl}-thiomorpholine

May be prepared analogously to Example 15 using the product of Example 11

and 1-methylpiperazine.
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\/

4-[ 4- (3- Mor phol i n-4-yl met hyl - phenyl ) - but - 3-ynyl ] - nor ph
w@bkionesosbly be prepared anal ogously to Exanpl epdBUS®NIIQ9601

t he product of Exanple 10 and norpholine. 102 WO

2004 883 PCT/ US2003/ 019601 Exanple 64 N O N

4-[ 3- (4-Thi onor phol i n-4-yl -but-1

-ynyl)-benzyl ] - mpr phol i ne May be prepared anal ogously

to Exanple 15 usi the product of Exanple 11 and

nmor phol i ne, _Exanple\65 ON S N 4-[3-(4-Piperidin-1
-yl -but-1 | }-benzyl ] -t hi onor phol i ne May be
prepared ogously to Exanple 15 using

t hignorghgl i ne. Exanple 66 o N S /-\ N

4- [ 4<(3- Thi onor phol i n- 4-yl et hyl - phenyl ) - but - 3-ynyl ] -m
or phol i y.be prepared anal ogously to Exanple 15
u%imﬁ%thygg'[%':@‘@!ﬁr"ﬁ?'1ESQ'QHfrﬂ ymy-benzyllmiperaginghol i ne.
103 WD 2004/ 050623 PCT/ US2003/ 019601 Exanple 67 s

May be prepared analogously to Example 15 using 1-methylpiperazine.

Example 71

Q
O
1-[3-(4-Piperidin-1-yl-but-1-ynyl)-benzyl]-piperidin-4-ol
May be prepared analogously to Example 15 using piperidin-4-ol.
Example 72

O

N
O
1-[3-(4-Morpholin-4-yl-but-1-ynyl)-benzyl]-piperidin-4-ol

May be prepared analogously to Example 15 using the product of Example 10
and piperidin-4-ol.
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N 1 STN \J
4-[ 3- (4- Thi onor phol i n-4-yl -but-1-ynyl)-benzyi] -t hi onor
w@bakionws23/by be prepared anal ogously to Exanpl BC1/5S2003/019601
usi ng the product of Exanple 11 and thionorpholine.
E§$ ”e S N -NN\J 4-{4-[3-(4-Methyl-piperazin-1
- fiyl - phenyl ] - but - 3-ynyl } - nor phol i ne May be
prepared anal ogous$yn t o Exanpl e 15 using the product
of Exanple 10 and 1-)nmet hyl pi perazi ne. Exanple 69 ON
-N N 4-{4-[3-(4- Methyl - pi perazin-1
-ylnethyl)ya--nyl]-b‘t-3-ynyl}-thionnrpholine May be
goEsHy t o Exanpl e 15 using the product
met hyl pi perazi ne. 104 WO
* PCT/ US2003/ 019601 Exanple 70 ON -N N \J
Wl -4-[3-(4-piperidin-1 -yl-but-1
- BUA-TRRATObholH-RE/-BE-NS/nyByb ey piRaidntl4as1al ogously
to Exanmpl e 15 using 1-nethyl piperazine. Exanple 71

May be prepared analogously to Example 15 using the product of Example 11

and piperidin-4-ol.

Example 74

MeOCN

1-{4-[3-(4-Methoxy-piperidin-1-ylmethyl)}-phenyl]-but-3-ynyl}-piperidine
May be prepared analogously to Example 15 using 4-methoxypiperidine.
Example 75

)

-
MeO‘CN
4-{4-[3-(4-Methoxy-piperidin-1-ylmethyl)-phenyl]-but-3-ynyl}-morpholine

May be prepared analogously to Example 15 using the product of Example 10

and 4-methoxypiperidine.
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ON HON

1-[3-(4-PPi peridin-1-yl-but-1-ynyl)-benzyl] - pi peri di n-
wa@20ki/05063) be prepared anal ogously to Exanpl e BSI/US1008019601

pi peridin-4-ol. Exanple 72 0 HON

= r phol i n-4-yl -but-1-ynyl)-benzyl ] -pi peridin-4

b{aﬁmﬂ/é;/l%ge prepared anal ogously to Exanple 15 using

t he product of Exa 10 and piperidin-4-o0l. 105 WO

2004/ 050623 PCT/ USR003/ 019601 Exanple 73 s N HON

1-[ 3- (4Thhi onor phol TH 4- yI - but - 1-ynyl ) - benzyl ] - pi peri d

in-4-ol M g prepayed anal ogously to Exanple 15

using the p jct—of Exanple 11 and piperidin-4-ol.

Exampl/e ¥4 N MeO- CN 1-{4-[ 3-(4- Met hoxy-pi peridin-1

MeQret hy [N ~phenyl ] - but - 3-ynyl } - pi peri dine My be

prepar €d anal ogously to Exanple 15 usi{;g ) )

4-fie[3aExyietimoypipesdin- Exlamhy -phenyiNouB gnyl}-thiomorpholine

4-{4-[3-(4-Met hoxy- pi peridin-I|-ylnmethyl)-phenyl]-but-3

-ynyl } - nor phol i ne

May be prepared analogously to Example 15 using the product of Example 11

and 4-methoxypiperidine.

107



May be prepared anal ogously to Exanple 15 using the
product of Exanple 10 and 4-net hoxypi peridine. 106 WD

W@ I BOH623 PCT/ US2003/ 019601 Exanple 76 N  MErDus1003019601
4-{4-[3-(4- Met hoxy- pi peridin-1-yl nmethyl)-phenyl]-but-3
-ynyl } -t hi onor pholine My be prepared anal ogously to

le 7¥5 using the product of Exanple 11 and

4- et hoxypi peri di ne. 107 WO 2004/ 050623
PCT/ US2003/ 019601 Exanple 77 BI OLOd CAL METHODS I n
Vitro Transfection of cells with_human histam ne
receptor A 10 cmti sSIOLOGICMMETHORS h a confl uent
nonol ayer of SK-N-MC cells was split two days prior
to transfection. Using sterile technique the nedia
were renoved and the cell sinwit® det ached fromthe
dish by the additjon of trypsin. One fifth of the
capnsfegiion of slls wﬂa&\em%@%&mnémﬁeh dish. Cells
wer e : Iq (RATY) 9 ' '
Eesent? 1 ¥l it cifiro dRF ) Bieo neiiohibloyef o SR-AAIC cells
Afassplit o diays peiet testrarsfectiqupr Ugingestetile techaique the media were
confluent., These were r ved fr the di sh wit. .
T isweA B Golts hse A rorh b WY T Bidiam,f trypsin.
RGhé Bith BRthd BEIS WereSheRTNSEY bitodPRel 10ERIRSIR OBRslnvare
and transferred to an el ectroporation cuvette with a
Qréwarim g7 @ incebatortwith 8%eCOx dnl dlinin@l &EsseotialgvadiadEagle with

S oSSy PO A B BE e SPar el b

S, SN DEAEhNRER s ot
atinjgabtentrifgjea Emalpellattveas thenoefsuspended in 406 pdscomplete

Brﬁg |gsa?1dotfrartxst}grred 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
variability in the efficiency of electroporation, four different concentrations of
cells were plated. The ratios used were; 1:20, 1:10, 1:5, with the remainder of
the cells being added to the fourth dish. The cells were allowed to recover for
24 hours before adding the selection media (complete media with 600 pg/mL
G418). After 10 days dishes were analyzed for surviving colonies of cells.
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.

[’H]-N-methylhistamine binding
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variability in the efficiency of electroporation, four
different concentrations of cells were plated. The

wo adotosoeesed were; 1:20, 1:10, 1:5, with the retEUSNE3/019601
of the cells being added to the fourth dish. The

cdat ng e Bl BERT B THTesrBLeRBaRg SR N gels were
HomogeriZed) in 28 i THSHNDSS AN E@mvesap@rwdwmeerrdmra 800 g

sur vi VI ng colonies of cells. Dishes wth

wel
ispir weericoltscted gecertrifugesiat 30200 g for §%m|ﬁd|F\’ﬁ"@£§aWere re-

8'5‘)' Y %@rﬁéﬁ\ﬁm@mﬂﬁgl cie 4§pl [ ng %é wet™! ©

nﬁ&w@téd Withd, 8mﬂ4]aﬂ-melmhmamn'éi‘pﬂus/hﬂnes tésha:bngmuads for
the nost robust inhibition of adenylate %ycl ase in

rASspimate2’ &C rensk raawgeteq/éwyerawefdtratlw oyer Ghde atassdiper filters

3o T 0 5%, BB A AL Gl iP03904 RE3RZ3wit ice cold

MRERP! Plitef RS Sirind, Stfddd 14 el é@nﬂht@nlwnkmmrztbme’nmounted
20 mM TrisHCI /0.5 nM EDTA. Supernatants froma 8 g
an a ligwidscirdillatien sauntesc é&smrsmg‘@oblaﬂmgmmde@n%wﬂ d0 pM

Biskamyiie: Thé pE e 1yt TRETIEE belsB e AT Hf oBlopgne o
[I%bﬂwd Noﬁ@érhwétmrs([dnldﬂsoplpm/antmmg tosthedformolands f or
mn at 25 C and harvested by rapid filtration over

GF/ C glass fiber filters (pretreated with 0.3 %

pol yet hyl eni m ne) foll r hes with ice

cold buffer. Filters }g{/emﬁé g}:( eg‘,ﬂ']é\(gg)éd to 4 nL
scintillation cocktail and then counted on a liquid
scintillation counter. Non-specific binding was

defined with 10 M histam ne. The pK; val ues were

cal cul ated based on a Kd of |8QfyooM and a I|igand
concentration ([L]) of 800 pMaccording to the

fElucidhtion Bf o(dl @beprptibn-and hlipod-kddin barrienpenetration profiles of H;
El uci dat| on of  or {sgeab orption and bl ood-brain barrier
pEReR P%\?P@goﬁﬁﬁ in receptor antagonists in

the rat Arat in vivo systemvvas used to determi ne the
bl ood-brain barrier _ ) _
A rat in vivo system was used to determine the blood-brain barrier

penetration profiles and kinetics of various Hj receptor antagonists after single

bolus oral administration.

Female Sprague Dawley Rats (~300 gram body weight) were housed in
accordance with institutional standards and allowed to acclimate for at least 7
days prior to the study. Each H; antagonist was formulated in 0.5%
hydroxypropylmethyl cellulose at a concentration of 1 mg/mL for oral dosing.
The test compound was administered to each of eight animals as a single oral
dose of 10 mL/kg (10 mg/kg). Remaining dosing solution was retained for
analysis. Two animals from each original group of eight were euthanized via
CO, asphyxiation att = 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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penetration profiles and kinetics of various H3
receptor antagonists after single bolus oral

wa@ebvitnsses at i on. Femal e Sprague Dawl ey Rats (-BODUSI0a3019601
body wei ght) were housed in accordance with

institytional standards and allowed, t climate fo
semoyadierdisgechion of e qrafial Gonss e plack Thye' bre-weighed 50 mL
FIRIPRILE oy icer nul ated in 0.5% hydroxypropyl met hyl

cellul ose at a concentration of 1 ng/nL for oral

dosing. The test conpound was adm nistered to each of

o ot LR R A 8 S a3H b 9 e Ad P
araditied Sampowasiverbsied aamteas bentrifeta(d iroap14,000 rpm in a

ei ght were euthani zed via CO2 asphyxiation at t =_1,
anicppenyiifugal The plegs supawataniwas rdigised fehanalysig, The frozen

Sl aC R PGB I0SEES, BB voiom
rgfnieyee), ahd thiers sentrifugedf Théelear supeinatantesasirelaiped ded
P SRS e o 53 B Aok Spaveod
S bSO gt BN e sclecve
nbactdmenmnitbmlLC-Mﬁ/MS;)’eaThes Lematitodrisaessa Phenamosgx Polar

R SGLi LeX 5R B R e geabart Sed (s itey apgacetonitile
V(Iﬁbgm%iﬁfacbﬁéggg))_, and then centrifuged. The clear
supernatant was retained for analysis. The

supernatants fromthe blood and brain sanples were

R A A R o
(defe iaidMREre d8serated®bhOteUsENSYMY esvumenPheRdean refidency

col urmB‘({Z X 50 mMm) and a l|inear solvent gradient of
vinee (MR ohthe bairéganter antggenist, indjapderdnitie Heaigy was

¢ ¢ . : .

CeaRss i i PR St B R RSP R B (AURIC) to

{-tﬁe %é/ﬁndéﬁt{hletébnc;éh&amtﬁmee@jrg'el(lAgC).t AGM ?Wg ofhe Blood
e recept or antagonis in ood aor in e brain,

JRrgin Batier didex wasRaRHIEte R o e g ot &L&brwﬁggpbwe

first nonent curve (AUMC) to

F. Other Embodiments

The features and advantages of the invention will be apparent to one of
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 skKill.

What is claimed is:
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the area under the concentration tinme curve (AUC):
AUMC/ AUC. The Blood Brain Barrier index was

w@adoaobwsked fromthe | og of AUCbra; n/ AUChl ood PCT/061083/019601
Enbodi nents The features and advant ages of the
invention will be apparent to one of ordinary skill
in view of the discussion, exanples, enbodi nents, and
claims relating to the i nygrApe®. The invention al so
contenpl ates variations and adaptati ons, based on the
di scl osure herein concerning the key features and
advant ages of the invention, and within the abilities

of one of ordinary skill. Wuat is clainmed is: 110 WD
4004/ %%&@M%@%é@ﬂ:\%%dm ) A nethod of
maki ng a conpound of formula (I) RL /| RS R4 R3

(1) wherein nis an integer RfomO to 1; RL and R2
are i ndependently sel ected f/om C 1-3 al kyl, allyl,
and C 3-8 cycl oal kyl , R?%e+—Ntken together with the
nitrogen to which they are atached, they forma non-
aromat i c4-/Z . nenbered heterocyclyl optionally

i ncl udi 60 two additiondl heteroatons

I= ' , . , S, and N, one of R3,
R4, and one of the remaining two i s hydrogen,
and the pthet/ is selected from hydrogen, fluoro, and
[ 2Q L2 is nethylene; Qis NRBRO wherein
R8 is pndependgAt|y sel ected from hydrogen, C 1-6

al kyl, C 3-6 al kenyl, 6-9 nenbered carbocyclyl, 3-12
menber ed heterocyfl yl, phenyl, (5-

wherein n is an integer from 0 to 1;

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

heteroatoms independently selected from O, S, and N;

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;
L? is methylene;

Q is NR®R® wherein R® is independently selected from hydrogen, C 1 alkyl, C
3.6 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-
9-membered heterocyclyl)C.¢ alkylene, and (phenyl) C1.6 alkylene; and RYis
independently selected from C 1.6 alkyl, C 3¢ alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-9-membered
heterocyclyl)C+.¢ alkylene, and (phenyl) C1. alkylene;
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9- menbered heterocyclyl)Cl_6 al kyl ene, and (phenyl)

ClL 6 alkylene; and RO is independently selected from
wE2405mkkyl , C 3.6 al kenyl, 6-9 nenbered carborysiogs919601

3-12 nenbered heterocyclyl, phenyl, (5-9-nmenbered

heterocycl yl ) C1. 6 al kyl ene, and (phenyl) Cl1_6

al kyl ene; 111 WD 2004/ 050623 PCT/ US2003/ 019601 or Q

bg a saturated 3-13 nenbered N-|inked heterocyclyl,

wherein, in addition to the N-linking nitrogen, the

3-13 nenbered heterocyclyl nmay optionally contain

fs"‘?@&tg}?t%ds -3 ﬁ‘ﬁ'&hbé@mﬂ IiﬂRéGh@@ér@ﬁ‘ﬁclﬁl%ﬁ@&ﬂd&h@d&ﬂon to

ecte romO0, S, and N wherein each of the above
aH\deIJnmg:yltmgen tahekié-ﬁwmem@péed)bgtgrwyclyﬁqugnally contain

e T

%@wen 1 and 3 substituents |ndependently sel ect ed
from net hoxy, halo, amino, nitro, hydroxyl, and C 1-3
al kyl ; and wherein 1-3 substituents of Q can be

&Yrtgﬁ.{ ind gr?a%%gmlﬁ gﬁe(gu endsibl cfyf cdyBRalkyl,

romtert-butyl oxycar

ﬁ%& l}7|4 Eﬂ}d argll @L@ﬁblojlforg‘ijlé(hm@peam betnedengndejnltly and
B LSS BE Iy Pstwasns! ant S miedrants Lidepepienyy
(Pt g&fg%oxya tishe e %&2%95 %f:éogild%k&snd ehensikyl;

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

o é@%é’%&%mﬂm o, s 08 Mk et Rl SNeHistiEted (in
tsérblt?)?!]‘dﬁ t‘é%‘éﬁﬂé?é’(ﬁﬁﬁ g@%’&}rbiﬂh}Sﬁbmctbﬁﬂbﬂtﬂ@ﬂycarbonyl carboxamlde

uor onet nitro, cyano, and hydroxy
|c(h1afr atyle 6t9- uwmh)eradcrmr@py@yls BI(€1-c aliyBts- Qdﬁemhﬁf%

RS Y Ao RO % by etehetorocye),
C(@@Hié’?ﬁbé’rfedfrﬁitéﬂéic%lgll)%_Bglkylahel\lpl?én@ &2,-hydroxyalkylene, Cz.
alkoxy, (Cas cycloalkyl)-O-, phenyl, (phenyl)C..; alkylene, and (phenyl)Ci.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; a pharmaceutically acceptable salt, ester, or
amide thereof, comprising at least one of the following steps: reacting a

compound of formula (VI) with a compound of formula (V)

R2
./
R'—N
RS X2
R4 R3 ) n
(V1) (V) ;
and
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R&A RBn (VI) (V) and 112 WO 2004/ 050623

PCT/ US2003/019601 X1 R5 ~ ~Cl1 R4 R3 (VIII)
w@eoohosweng a nucl eophilic substitution of X1 PET/US2003/019601

conmpound of formula (VIIl1) with an organic base

R R2NH, wherein X2 is a suitablgtleaving group in a

coupling reaction with an al kyn, and X1 is a

sui tabl e | eavi ng GFo ogophilic substitution

W th an am ngs P gAli ng to claim 1,

wherein NRIR 2 t & pi peri di nyl,

met hyl pi peri di nyl J—d{\net hyl am no, pyrrolidinyl,

di et hyl am no, ) 2tshyl ami no, et hyl propyl am no, or

di propyl ami no. 3. A method according to claim 2,
wherein NRLR 2 taken ©8Hkther form piperidinyl .

pyéff&rﬁlﬂp%yﬁ%%plqh@%\‘%ﬁ%@#h )61 m’c;%gog&%cgfndq %f %?%%ia”& 1) with

parpergai’uo_\bbserR 'RINHo hihareip X |5a s%lt@btéﬂ@dvmg@bdpﬁgatdbuplmg
En \p{w nonedof +R4 and R5 is G 6.
’@@8 IR MGt 3 8IkYNEn aNd fh i @ SHitzblejleaving grour lnea nudeophlllc

agsutiElitRgh With Ghaiha, Wherein R5 is G 8. A nethod
according to crgdlml wherein nis 1. 9. A nethod

accordi ng t_o claim1l1, wherein Qis a saturated
041 OB SRBOBEFFORITL G2t s whepsin N o Bleaeastteriom
to cl apigefdingh fiethyipiPetidinge I dhnkaYIdrhAB, pYRsidifvit 8fthylamino,

methylethylamino, ethylpropylamino, or dipropylamino.

3. Amethod according to claim 2, wherein NR'R? taken together form

piperidinyl, pyrrolidinyl, or diethylamino.

4, A method according to claim 3, wherein NR'R? taken together form

piperidinyl or pyrrolidinyl.

5. A method according to claim 1, wherein one of R* and R® is G.

6. A method according to claim 5, wherein R* is G.

7. A method according to claim 5, wherein R® is G.

8. A method according to claim 1, wherein n is 1.

9. A method according to claim 1, wherein Q is a saturated N-linked

nitrogen-containing heterocyclyl.
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or unsubstituted piperidinyl, substituted or
unsubstituted piperazinyl, pyrrolinyl, pyrrolidinyl,

wo booawssphol | nyl , and nor pholinyl. 11. A met hoRCT/US2003/019601
according to claim10, wherein substituted Qis

sepect g4nkih Bma%&ﬁni&té?g?rﬁ@ WHEr8R @ Qéﬂ%ﬁteg] f(rj%rgyﬁu’bstituted

N- phenyl - pi per azi triaza- sp
and 1, dr nhnmtrsﬂﬁﬂatm[rqmldnrq{l Joubjstieted or ﬂlﬁsuwstm@tbhqﬁperazinyl,

according to cla rei a nono ent
7ot caPyaRingh pyARTHRYs ShtogehalingheRst TP
1,4,7-trioxa-1 0-aza-cycl ododecane, thlazolldlne,

1- phenyl -1, 3, 8-tri aza-spi ro[ 4. 5] decan- 4- one,
p1 per i Aimethed asaotshing to claioild, Whereiylsabistilated Q is selected from

(3 truéf@o\v%ﬁgi’ﬁ% dro hﬁrﬁ‘%ﬁb blgq%lﬁ lny' ?38-trlaza-

2- pi Ioeé;ﬁ?d[mﬁ]dédy’r Féa)l‘fd' ﬂuctn&@as& #dM Fﬁébyfar boxylic
acid am de, methyl - ( -pyr|d|n2yl et hyl') - am ne,
[ 2- (3, 4-di et hoxy- phenyl) et hyl ] - met hyl - am ne,

5 oTONRASE B | BT SCURRLh 7 i rccat of o

yl-1, %ﬂidwsﬁlectberﬁmn mzﬁ‘mﬁh?d -124 Gﬂftﬂoxa 10-aza-cyclododecane,

2- (plperldln 4-yl oxy ?yr

pi per i Wigzolidipe, ?ﬁ;ﬂhe@wh %neenarer%ﬁngaan‘mée piperidine-3-
d yhe

e e T ey S

N- pi pe(Bl-tuilqugdqmeipyll-pthI)yplpetziind m@ﬂemmmwwmrmme
and 3 sub tltuen%s sel ected fromh

car boxRIRPHANECHDOKKA acid amidaeis Yé'éI21Q¥E"é'Po%'9’bﬁ§b‘N|) amine,
N(CL_6yp WHM&@X%F&W%@@E@@%WM' thidirphBlinyl, allyl-

menbered heterocyc
het er oxyptdpgnfytanine| Ry(1dhindoE3-yl)-ethyl]-methyl-amine, 1-piperidin-4-

;I Eo% -1 %:)éal‘é’d)(%@@%&i&?zjoqgfg”%r@whséﬁfﬁﬁ ly}éy?cﬁyrgmdme
al kyl G]SISencﬁﬁdl 91953@@% h@ﬂ—a%wlﬁé kﬁﬁ@rﬁﬁ‘amﬁfe ggﬁd’iiﬁ ?—?F{r)&gﬁé.

above heterocyclyl, phenyl, and al’kyl groups nay
optional l'y substituted with from1 to 3 substituents

e LT R TR
wher ei fof@hotinglldit Ntpib&adimgit B?ﬁona‘ﬂy@%b'sﬁw@éﬂ with between 1 and

conprising a Cl_6 heteroc cly group selected from

pyr i dyd subsiiuenis @ylecmcufrym hydfpwlu@qrboxamctmcmeﬁlkyl 5-9

(Im darﬁgh%le)re%lhgte%évéllﬁﬂq C1_5 é"\ﬁﬁ; )5-9 me]n%‘bered heterocyclyl), NH(5-
9 membered heterocyclyl), (6-9 membered heterocyclyl)C,.; alkylene, C
1-2>-hydroxyalkylene,O(5-9 membered heterocyclyl), C+.5 alkoxy, (Ca.s
cycloalkyl)-O-, phenyl, (phenyl)C,.; alkylene, and (phenyl)C4.; alkylene-
O- where each of above heterocyclyl, phenyl, and alkyl groups may be
optionally substituted with from 1 to 3 substituents independently
selected from halo, nitro, cyano, and C,.3 alkyl.

14. A method according to claim 11, wherein Q is substituted with a
substituent comprising a C1.¢ heterocyclyl group selected from: pyridyl,
pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazoly!)C1.¢ alkylene, oxazolyl,
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WD 2004/ 050623 PCT/ US2003/ 019601 t hi azol yl,
2, 3-di hydro-indol yl, benzi m dazol yl,

wQ@z2amobenzi nm dazolyl, (tetrazolyl)Cl_6 al kyl ereT1/US2003/019601
tetrazolyl, (triazolyl)Cl 6 alkylene, triazolyl,

lyl)Cl _6_alkyl d | 5. t hod
L A ST eIt Ao o
bsgid ' O(tri di
1ol e RACH EORIR, ot azoh e IO A AR raohe
sel ect(pyrrélylpGy-calkylang, andmpyrrakbn t ogether with the

nitrogen to which they are attached, they forma
non-aromatic 5-6 nenbered heterocyclyl optionally

] UG RtiReY assbrdingal cl&iat &4 aaherain Qg epsubktinited or
selected fromO, S, ‘and N, one of R3, R4, and R5 is G
and t hasubstitutecaNrinaphetieylH, Gis L2Q L2 is

net hyl ene; Qi s NRBRO wherein R8 is independently

sel ected from hydrogen, Cl1_2 alkyl, C3 alkenyl, 6-9

m@rbe irephetivgd acydrdifg todidich hewbereddn i©idf er ocycl yl ,
phenyl, (5-9-nenbered heterocyclyl)C2 al kyl ene, and
(phenyl) C2 al kyl ene; and RO is independently sel ected

f Ryl : -
car oSy R 51 indopeREAfl pololted TR ARy, or tken together
( 5- 9- metibdheadtrogér toehiohythi Care bitathet: they tripa ewoplgromatic

| kyl ' i - nmber.ed
N1 i niBed T Be e s Tocvab ity Sndlidie BbATd s deteroatom
N- 1 n'fﬁdﬁ%)oéﬂd%wgg%ﬁledé@frénﬂé geghgned heterocyclyl may

115 WO 23 PCT/ US2003/ 019601 optionally
contain between 1 and 3 additional heteroatons

selected frome0, S sand. N wherein each of the above
2l kyl ONG AR ek, gt Bery© g %%{W%F?é?a'mng brd'

Gis L’Q;

L2 is methylene;

Q is NR®R® wherein R® is independently selected from hydrogen, Cs.
alkyl, C3 alkenyl, 6-9 membered carbocyclyl, 3-12 membered
heterocyclyl, phenyl, (5-9-membered heterocyclyl)C, alkylene, and
(phenyl) C, alkylene; and R? is independently selected from C.; alkyl,
C; alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl,
phenyl, (5-9-membered heterocyclyl)C; alkylene, and (phenyl) C,

alkylene;
or

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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het erocycl yl, and carbocyclyl groups may each be
i ndependently and optionally substituted with between

w0 2@ads5i828ubst i tuents sel ected from nethoxy, PeEr/U$2003/019601
amno, nitro, hydroxyl, and C 1-3 al kyl; and wherein

Subst IdgiRbfly EbniairPBétweRn tiahE 8l aRiiicitd $d6AIBME biected

but yl oXycar bonyl, carboxam de, 5-

het er StyrolQlS, and ¥; menber ed het erocycl yl ),

0(6- nenbered heterocyclyl), phenyl, C 2-

hydr oxyal kyl ene, hydroxy, benzyl and, where each of

above the RIBRNVE alky2nalkAbky! al t ,
groups‘mg:%rérép?ra\(ﬁéH %ﬂe gpti onaal’ l)}ﬂ; Igg%s%{l?ﬁ%l@)a fe\lﬁktéﬁﬂbne

trifl hstemveyelyl and zarboayslyhgwupsdoayiieagh be intlependgntly and

oy r oo oS tbd iifh AAREER, aad B sfflents Pelepteg rom
f rom sndisioky,Hald, arminenaltkes hiytkexgt apidrer i; ik |

pi perazinyl, pyrrolinyl, pyrrolidinyl,
t hi onor phol i nyl, and norpholinyl. 18. A nethod

! o . : . NH
o prhBuberell SuibtiuentOet € S B f NG TR o7t
per f orblmlb;donjcarMI,tmnb@((jaihide;,?5-9-ﬂhrﬁ=]mb’er§dtb%tv@'to@t9_@l9lf]N_I-gﬁ-
| ai , nucl eophilic substitution i

:Jgr ? o%éﬁfe\w&%&éégbr & "\‘R/B?Wdlfﬁﬁtétﬂﬁy@%ﬂ)eﬁh@n)dg C

. P . o
Decor (aRSyalkyle®, hERFISEHA afil Jhele edch of sHBUE
subst iheterooyclyls phere f andrelitylesu bstituent gnpersofu@enay bl cptionally

equi val ent.s, o [ idine.in the presence of ethanol
and x3“5§“tm$‘é{)f"§? E&{UPBO’S’?PQ]VE a mxture of a

substituted base and an elimnation product. 116 WO
2004/ 050623 PCT/ US2003/ 019601 21. A nethod according
fld. cl A metimd acaording te ofgimi iwhereiposi ng said m xture

breot 1Tk at] ngVaniE BRe) doaRet lard bR v} @VEaliiny. or
sol uti ondigthylzenivibaakgyne di hydrochl ori de salt.
(b) Q is selected from substituted or unsubstituted piperidinyl,
piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and
morpholinyl.

18. A method according to claim 1, wherein said organic base R'R?NH is

piperidine and said nucleophilic substitution is performed at room temperature.

19. A method according to claim 1, wherein said nucleophilic substitution is
performed at room temperature with 10 equivalents of piperidine in the
presence of ethanol.

20. A method according to claim 1, wherein said nucleophilic substitution is
performed at room temperature with 10 equivalents of piperidine in the
presence of ethanol and X' is mesylate, to yield a mixture of a substituted base
and an elimination product.
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22. A nethod according to claim21, wherein said
phenyl al kyne di hydrochloride salt is

W@ 20031040621 peri di n- 1-yl - but - 1-ynyl ) - benzyl ] nor pdiis1963/019601
di hydrochl oride. 23. A nethod according to claiml1,
wherein NRLR 2 taken together form piperidinyl or
pyrrolidinyl, nis 1, and Qis selected from
nat.phoAimgthod radcomlimetd daimy 20, fitheh coripristhgrexsosing gaid

R Bl B3R Ok SR et an
oo Sale $018ton BRIRASIEIG NS Ay otERRE
R4 is L2Q wth Q being norpholinyl, L2 as defined in
[ , d,NRIR 2 taken. her. f [ | di nyl .
22 A Ao 2o nd B PP Rheinsgi e Sikne”
adiBdroehloAae sBit e uki3i(a-pipémni1dyinsut- Rynyl b ER: IR orpholine
according to claim1, wherein said nucleophilic
«dipydroebioriga. i s perfornmed in the presence of ethanol

at roomtenperature. 28. A nethod according to claim
1, wherein said nucleophilic substitution is

[28.f orAvenbthod tbeordiresenclaingfl, @hBaIRINRIR 1takeén together form
tenperature and said organic base RRZNH is

pi per iRIP@RMIng®r pxriotidinyl nde do ABA (Y is $elestedifrgrs morpholinyl and
wher ei findhgan@mount of said piperidine is 10
. :Hlp in{!
equi vdl'ents.” 117 WD 2004/ 050623 PCT/ US2003/ 019601 30.
A nmethod according to claiml1, whereinn =1, R3is H,

is H RAis L2Q wth Q bejng, hgolinyl, L2 as
P i ndimeiiiod Sorpama cRig SenheraiaRE e tebaa-faggter form
Coer i ' L auc hiLi L . .
P o BN AR RIS BB st
t enpermonphelindl. A nmet hod according to claim1,

wherei n said nucleophilic substitution yields a
m xture of a substitution product and an elim nation

AU nftiod &ccording to claim 1, whereinn =1, R¥is H, R%is H, R%is
L2Q, with Q being morpholinyl, L? as defined in claim 1, and NR'R? taken
together form piperidinyl.

26. A method according to claim 1, wherein said organic base R'R?NH is
piperidine.

27. A method according to claim 1, wherein said nucleophilic substitution is

performed in the presence of ethanol at room temperature.

28. A method according to claim 1, wherein said nucleophilic substitution is

performed in the presence of ethanol at room temperature and said organic
base R'R®*NH is piperidine.

29. A method according to claim 28, wherein the amount of said piperidine
is 10 equivalents.
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performed in an al coholic mediumat a tenperature such
that said substitution product is obtained in at

wo eaghs®B09% 32. A nethod according to claiml, padrEs®ns019601
sai d nucl eophilic substitution yields a mxture of a
substitution product and an elimnation product and is
performed in the presence of ethanol at rpom
Bee Aanethed anubrdmigdomﬂagmm ovhereifen R isitg, R%is H, R*is

DB D LSl SOITPE L ALl AL 1 Uufly Bl Base
¥ FQFJH' ¥ Sligerics 4id $did rﬂﬂcf@&%h%)&%b@hﬂuhéhﬁg ﬁéaﬁbdned in the

aline s tlontoobtalnasalt 33. A net
@cesnmi:iercg‘atbamrbleatmom temiperature.sai d acid is HCl. 34. A
met hod according to claim 32, wherein diethyl ether
and ethanol are wused in said crystallization. 35. A

Rt hodh Reaidihecrimgtbalairds, whérelresaidmueldophR: subskitution
RS is H R4Ais L2Q wth Q being m)rlohollnyl

(yaldmeamlixture lo&iargubstitutignpraduct angham el gbaémeqrolﬁigpt,ﬁnd is
‘p_e{t)‘g) %dﬁ 8@&?@(}&0@“@?&%%& %Ybrﬂﬁ@r‘é‘l\?r‘e duth that said substitution

prodbotidepindd matibasti 80%and said salt is the
di hydrochloride salt of said substitution product.
36. A nethod according to claim 28, further conprising

S HRBa e el a9, il Wi gt subttton

%Idysm&%étﬂ@wubsﬁmtm predhcidami:alm etiminatian proguat asd is
furt her co risin r.educt mnatlo of

SRsBTR TOANG BieRASe LAl At 1o (PRI g Said organic
\’lﬁ% RRRMEis ﬂé f@ine ; fuither coﬁﬁbﬁsﬂé tréﬁnn@(@nﬂ*nﬂﬁﬁhr@ Mh an acid
other two are cted fromH, chlForo and brono,

do \obtain cosglinersblutior, andhseleqtively)precipiating aod @rxﬁtalhang said

nd, R5 NR8R9_and the ot her t | ect ed
AR AOERPIP SO0 780, Ho RS g ) m RA Ra, (VIla).

38. A nethod according to claim 37, wherein said am ne

i s norpholine.
33. A method according to claim 32, wherein said acid is HCI.

34. A method according to claim 32, wherein diethyl ether and ethanol are

used in said crystallization.

35. A method according to claim 34, wherein n = 1, R%is H, R®is H, R* is
L2Q, with Q being morpholinyl, L2 as defined in claim 1, and NR'R? taken
together form piperidinyl, said substitution product is 4-[3-(4-piperidin-1-yl-but-
1-ynyl)-benzyl]-morpholine and said salt is the dihydrochloride salt of said

substitution product.

36. A method according to claim 28, further comprising converting an

alcohol of formula (VII) to said compound of formula (VIlI).
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39. A nethod according to claim 37, further conprising
the coupling in the presence of a
w@ad4asicasnt cont ai ni ng catal yst and a copper sabP¢T/052083/019601
compound of fornula (1) with a disubstituted
enzene, ein one of sai enzene substifutents.is
&6 Hinethorseordinads SaimSediRBRECampLE RO e Fedi e
7 r r '
%?lj\ ngrﬁr{gf)fg c@m&{‘dn‘alcg g@ﬁv%xlg O(gg%vﬁtﬁ a &nthe?RERYMAURAerein one
uBﬁoaaUdisg&(ﬂ(O)tDand\thﬁaoth@d o analsetegte.d ff@mdducrmoro and

Brom, Eyaiera damaove of ol 0T, Mhetoin onéi TR K Tghd RO s

MNREC A fHeovhEr fbvé%aﬁé &dketed froth .H,aMbre a'iw(ﬁbromo

cycl oal kyl, or take oget her with the nltrogen to
which they are attachey, they forma non- aromatic 4-7
menber ed h bt i onal |y including up to two

addi ti 5/ i ndependent |y selected fromO,
&5 ot=R3—aft) R5 is G one of the remining
and RA  and the othdr is selected from hydr ogen,
fluorg/—any chloro; Gis L2Q L2 is nmethylene; Qis
NR8

R8 is i ndep@@gent ly selected from
hydriogen, C 1-6 al kyl 6 al kenyl , 6-9 nenbered

b t I
S oo L Flthon Bl RIEIGh BPLFEERIE LA e nrpfoine.
Cl1 6 alkylene; and RO is i ndependent ly selected from
o1 AemsthanSeeh LS ST S5 G TRRRBPING n e
?ﬁ%@bn%\é&ﬁ & bafiddiGmatdnthinigy ctBN st e Bobpet shit of a compound
of fc))/rmula’(ll) with a disubstituted benzene, wherein one of said benzene

substitutents is C(O)H and the other of said benzene substitutents is selected

from chloro and bromo, to yield a compound of formula (Vlla).
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or 120 WO 2004/ 050623 PCT/ US2003/019601 Qis a
saturated 3-13 nenbered N-|inked heterocyclyl,

woberess23 i n addition to the N-Iinking nitrogear/usive3/019601
3-13 nenbered heterocyclyl nay optionally contain
bet ween 1 an addi ti onal heteroato jndependent|y
§§-ect’°@ﬂ’qﬂﬂ‘?f?rpgfna ing %ﬁamﬂPURﬂé}fg fﬁnlgééh of the above
al kyl, al kyl ene, al kenyl, heﬁgfocyclyl, cycl oal kyl ,
carbocyclyl, and aryl groupsysof formula (1) may each
be i ndependently and __;_Hglly substituted with
between 1 and 3 substituent's i ndependently selected
from met hoxy, hal o, am no, nNtro, hydroxyl, and C 1-3

rein 1-3 substiytuents of Q can be

f ug t her//i ndeprRudently sel gcydd (in addition to the
ecedi raph—fromt ert - but yl oxycar bonyl ,

' Cl1 6 al kyl, 5- 9-renber ed het er ocycl yl ,
_ y 5-9 nenbered heterocyclyl), NH(5-9
menber efd heterogyclyl), 0(5-9 nmenbered heterocyclyl),

(5-9 nBnber ed ﬁ%terocyclyl)Cl_S al kyl ene, phenyl,
Cl_2- hydroxyal kylgne, C2 6 al koxy, (C3.6

cycl oal kyl')-0-, ptltenyl, (phenyl)Cl_3 al kyl ene, and
(wrerein n Glad integénfremed - 1;and where sai d substituent
groups of Q may optionally have between 1 and 3
substituents independently selected from

R LAY RPORE pendEﬁ{l)QseI%ib{erdofro@@ﬁ‘Qall@ﬂ%ll%{@h@_ dg_g@ycloalkyl,

pharmaceuti cal I'y acceptable salt, ester, of am
tdrdakeri fogetimgrwith the nitragen te which theytare métached Héey form a non-

ORI e s o0 badyiona
glnéé\é%@@?hshndé’ﬁen@mly beleewdd frofhemesnaNdiNg C(O H or G

Is a suitable |l eaving group 1n a coupling
reaction with an al kyne.

one of R® and R%is G, one of the remaining and R* is H, and the other is

selected from hydrogen, fluoro, and chloro;

G is L%Q;

L? is methylene;

Q is NR®R® wherein R® is independently selected from hydrogen, C 1 alkyl, C
1.6 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-
9-membered heterocyclyl)C1. alkylene, and (phenyl) C4.¢ alkylene; and R%is
independently selected from C 1. alkyl, C 3. alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-9-membered

heterocyclyl)C+.¢ alkylene, and (phenyl) C1. alkylene;

or
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41. A nethod according to claim40, wherein said Wis
C(OH, further conprising performng a reductive

wa@eionasicer of said Wwi th an organi c base RIORSIHUSZDAL019601
WD 2004/ 050623 PCT/ US2003/ 019601, 42. A net hod

a@%@éétﬂrét@d Gl méIﬂb%I@aglﬂ gg??%\'ﬁ%?oéwn&vh%@ﬁ hR? ‘addition to

form peri ,
pthe NHfr)mlng/mltrogee,t th;al &3 moemberdHyeterdoytlyhimay, opt|onaIIy contain

et T 4p8 ™ adipha RelR RS lodtrendanti SSlsgtem 0. s,

f @ah@N;pi peri d| nyI pyrrol i dinyl, or diethylam no. 44.
A net hod accor di ng to claim43, wherein NRIR2 taken
' together form piperidinyl or pyrrolidinyl. 45 A

"B 8860 MEb v bR frerih 0. B oo, oo
neatbodyagic andiang grouss af forddia Mihmraf?leﬁach BeSinllepéRderily and
met hod according to claim40, wherein Qis a saturated

NOPtionaly SUH?IIIUE@%WHB hetween Agnded swbstifdents indepengently

0 I d
FanrEaRReR et o b, nitl B EIBars G BT
substituted or unsubstltuted pi perazinyl, pyrrollnyl

Li di.nyl I d phol i nyl

%Iqi?sv@'ceaeé@yrmﬁ'st?ta”gé 3.5h 2 £41 bR TuropR rGaRenAe R selepied n
SBUSRO5b [eocthing PerdorohY brPPEA chharbony. corboxaide,
abds alkyl, S-Sxeerebered- lgteramjydlyh IN(Eqg.y lalkyh15-9Anmentbeoed

iR B’ RefioB Membebd Belarbeyamil Sierd aarabsred heterocycly

1(549 7nérﬁbé’r>é€ Hllerzgcsych 94 %?@nshenﬁht:%‘i’r'gb%ﬁyakylene Cos

heny 8-triaza-spiro[4.5]d
palE@xy 6CmeCBC|0a|£V|b'@<yphen)d pdmenyaehyamwm and (phenyl)Cy.3

tlarll I uo Q& n%}(ﬂ@ﬁ@%%g%@ %J%Bﬁb%pgg Ir;flgg'oq)é may cgghonally have

Zpativeen azamd 3-sybstiients AtBpenddmRTdelédted 4rokt &ifluoromethyl,
halo, nitro, cyano, and hydroxy; a pharmaceutically acceptable salt, ester, or
amide thereof, comprising reacting at least one of the compounds of formulae
(XXIlllw) and (XXIllow) with a compound of formula (V)

; z 5 2
4
R4 R3 R W

(XXllw) (XXlllow),
wherein W is C(O)H or G, and X? is a suitable leaving group in a coupling
reaction with an alkyne.

41. A method according to claim 40, wherein said W is C(O)H, further

comprising performing a reductive amination of said W with an organic base
RR®NH.
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WO 2004/ 050623 PCT/ US2003/ 019601 carboxylic acid
am de, nethyl-(2-pyridin-2-yl-ethyl)-am ne,
W 2004850623li met hoxy- phenyl)-et hyl ] - et hyl - am nECT/US2003/019601
t hi onor phol i nyl, allyl-cycl opentyl-amne, [2-(1 H
i ndol - 3-yl ) -ethyl ] -net hyl -am ne,
1-pi peridin-4-yl -1, 3-di hydro- benzoi m dazol - 2- one,

%X Pi PeFriethdd écddr@ tolﬁarélrrml@l\nﬁerem NR'R? taken together form
pi peridin-4-yl-pyridin-2-yl-am ne, phenylan ne,

merwlmylzmﬂtmlnendlazl dmeﬁbvmungc@wrcdn iy djetylaringo,

S EePrle ind: S0 BRI "Dt veen 1

and 3 substituents sel ected from hydroxyl,

car boxam de, Cl_6 al 5-9_nenber ed hgteroce/ }/I,
NGC1_é metyed esccydmecﬂ@m 2 wherei NR her form

R PR B dothyring. 17570 6

roxyal kyl ene, O(5-9 rrenbered heterocyclyl) Cl 6

21:4tyl o G i 4P Ry NR RSB kg form
"‘\ﬁ rp?&%)g&tj?w phenyl and al kyl groups may be

Uted with from1 to 3 substituents
i ndependent |y selected fromhalo, nitro, cyano, and

Lyl had di |
W55 oiihmgties agpyend R 5 PR Bene

conprising a C1_6 heterocyclyl group selected from
pyridyl, rlmdyl furyl, thiofuryl, imdazolyl,

(46m daszqthqd:@ceorqu/ﬂOeqwm #Qavloergin R fis &z0l ylI |

2, 3-di hydro-i ndol yl, benzi m dazol yl,

2- oxobenzi m dazolyl, (tetrazolyl)Cl_6 alkyl ene,

4t r az20hdthod bbt@'amg/ﬂo)cﬁmrM@ Whémeiren ig i azol yl ,
(pyrrolyl)Cl 6 al kylene, and pyrrolyl. 54. A nethod

according to claim40, wherein Qis a substituted or

[ |
495,034 i S8 AR A g0 o T R GERE Nk
Sﬁﬂr@@érﬁdoﬁtbm'rmglﬁewrkgycjylor taken together wth the
nitrogen to which they are attached, they forma

non-aromatic 5-6 nenbered heterocyclyl optionally

if4c! udd AT I i YN :
sdg?ec?%ﬁgaftﬁg?n %ggérgirfbgt% cf'%lﬁ{ £6 OFh&Bin QEeREIEN Fovh substituted
or unsubstituted piperidinyl, substituted or unsubstituted piperazinyl, pyrrolinyl,

pyrrolidinyl, thiomorpholinyl, and morpholinyl.

50. A method according to claim 49, wherein substituted Q is selected from
N-(C 4.6 alkyl) piperazinyl, N-phenyl-piperazinyl, 1,3,8-triaza-spiro[4.5]decyl,
and 1,4-dioxa-8-aza-spiro[4.5]decyl.

51. A method according to claim 48, wherein Q is a monovalent radical of
an amine selected from aziridine, 1,4,7-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-
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123 WD 2004/ 050623 PCT/ US2003/ 019601 one of R3 and R5
is G and the remaining and R4 are H Gis L2Q L2 is

woredohphmeee; Q i s NRBRO wherein R8 is i ndependertt1/¥$2003/019601
sel ected from hydrogen Cl.2 alkyl, C3 alkenyl, 6-9

FABGRIR 4 2R e'?‘é*é]ﬂ%ér@@m‘f&'e%@ b gty
]Spih’mW) éthm mthywanme Hmdma@phdmthplemyd;&mdruyl&&hmet FX(1H-
LhABbSbre Ry dnstnyicamie; SPpeidhdelct 1 dsteproimidazol-2-
Eé‘@?ﬁdﬁ?&* RO MG pitribi-£ .0y ABR.2 BhaRIe.
I\prhenytaa’diﬂeepwdioyﬂ}yly!mlne\herel n, in addition to the

N-1inking nitrogen, the 3-13 rrenbered het er ocycl yl may
optionally contain between 1 and 3 additi onal

heg er ORhesMRo8 %Jcesﬁdmb td €181 Q0, ﬁhe?éiﬁ Nis syén@ét@u FrdtA R

of the above al kyl, alkylene, alkenyl, alkenyl ene,

H@pmhﬂwh and Namlem@nyio@pmryally@tmpwtmwltbdmtwaen 1and3

SRR e PR BPhioRaB) cprBoRhidke Frs o P e BRrea

&mtémcyﬁlyt N(C1 8 kyOX5-0, mantbeted héterbdydlyl), NHL 5 eicthBered

substituents of Q can be further sel ected fromtert-

vhaterasygyhr GofynemearadoieiararyclybCos alitignes & 12-
WQ&%@I&@ Q&‘%"&%gﬁg’% ﬂgteﬂszﬁ)‘é{lﬁf??yélkoxy, (Ca.s cycloalkyl)-O-
hMﬂTemya(bk@'md)m,g, mmem&yandJQphamylﬁnC& alkvflem@(hawneﬁé each of
S ASLASENL i b t Sho  Sbnh ot i
tfdrhl U@y 9@55&%%@%%%%9 QaRReet froH ﬁécf’gorq't)’r/ooweﬁ% and Cs.

3 alkyl.

53. A method according to claim 40, wherein Q is substituted with a
substituent comprising a C1.¢ heterocyclyl group selected from: pyridyl,
pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C1.s alkylene, oxazolyl, thiazolyl,
2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C1.¢
alkylene, tetrazolyl, (triazolyl)C+.¢ alkylene, triazolyl, (pyrrolyl)C.¢ alkylene, and
pyrrolyl.

54. A method according to claim 40, wherein Q is a substituted or
unsubstituted N-morpholinyl.

55. A method according to claim 40, 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 heteroatom
independently selected from O, S, and N;
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56. A nmethod according to claim40, wherein NRLR 2

taken together form piperidinyl, pyrrolidinyl, or
waole@ihsie2sm no, and Q is selected from substitetBEUSDN3/019601

unsubstituted piperidinyl, piperazinyl, pyrrolinyl,

pyrrolidinyl, thionorpholinyl, and norpholinyl. 57. A

nmet hod according to claim40, wherein NR, R2 t aken

t oget e of @ randpRPiarG damy theorenpginingl andl Rylare hi s 1,

and Qis selected from norpholinyl and piperidinyl.

58. A nmethod according to claim40, wherein NRLR 2

takengglqgtper form piperidinyl or pyrrolidinyl, nis

1, an I s'nmorpholinyl or substituted norpholinyl.

59. A nethod according to claim40, wherein nis 1, R4

is H one of R3 and RS5 is H the other one of R3 and

R5 i sLLE"Q,“eWW‘FP% bei ng norpholinyl, and L2 as

defined in claim40, and NRLR 2 taken together form

piperidinyl8 25 WD 2Q04/ 050623 PCT/USZOO%/Ol 601 60.

A et Ko BR°Rawhatgia RS derjnsiepgndentioselarted frgmpydregeny Cr2

R5 ), 4 | i ' Lnt
> o alkh GeAet 6 AREEIRed shboRIol S meisicn t©
al kyl hefdrbylclylapResyl 3539-eyarhbededyteteramyclyicealkyberes, laad
gycly :
For m heri) G Akalene: 309 FhesenREnLy SElREr O ak
R . i
Paep Sl G nEfokPed ottty @K' PREmbIBYHagoRTE

R4, anfheRyl, (5-9Gnembered heterocymin)Gy allgylene, ard (Bhanyhdr,
and th(leky(l)énheer
a ;

or

Q is a saturated 3-13 membered N-linked heterocyclyl, wherein, in
addition to the N-linking nitrogen, the 3-13 membered heterocyclyl may
optionally contain between 1 and 3 additional heteroatoms selected

from O, S, and N;

wherein each of the above alkyl, alkylene, alkenyl, alkenylene,
heterocyclyl, and carbocyclyl groups may each be independently and
optionally substituted with between 1 and 3 substituents selected from

methoxy, halo, amino, nitro, hydroxyl, and C 13 alkyl;

and wherein substituents of Q can be further selected from tert-
butyloxycarbonyl, carboxamide, 5-9-membered heterocyclyl, NH(6-
membered heterocyclyl), O(6-membered heterocyclyl), phenyl, C 2-
hydroxyalkylene, hydroxy, benzyl and, where each of above
heterocyclyl, phenyl, and alkyl substituent groups of Q may be optionally

substituted with trifluoromethyl.
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Is selected from hydrogen, fluoro, and chloro; Gis
L2Q L2 is nmethylene; Qis NRBRIO wherein R8 is
wo nabepsisetent |y sel ected from hydrogen, C 1-6 ab&yiis20@3/019601
3-6 al kenyl, 6-9 nenbered carbocyclyl, 3-12 nmenbered
het er ocycl yl, phenyl, (5- 9-nmenbered heterocyclyl)Cl_6

yl epe, an phenyl 1, 6 al kyl ene; and RO is
2 pohdarinpy SSEpeiale SR B WhedRiy G 3. 6
g/ - . . g
AR oGP bR Bl S Ao e,
aDky beleetedaindm( substituted Ot uasebHiputedqipenidings pigerazinyl,

2004/.050623 PCT/ 2003/ Q1960 i t ted 3-13
RV DR Rk Trem e BV A Bl 1 b 11 on

to the N-linking nitrogen, the 3-13 nenbered
het er ocycl may optionally contain between 1 and 3

|
i t i/%rﬁmt%héta@m inghio ¢latie #Onwhstaiy NRIRSdaken togather, form

Je iy or b AEED. 51, Hoe I SRR e bth e
piperidingups of formula (1) may each be independently

and optionally substituted with between 1 and 3
substituents independently selected from nethoxy,

0, ] i ; Xy : I :
b i iéod Bebofind F ety g, @Rrdn NRIRT (gken t6her form
| pipemdinglent pyyradidingt; tneig 1(, iand @ dislimtarpimolingy! bhsulpstitutedi ng
paraqgﬁﬁhe fromtert-butyl oxycarbonyl, carboxam de,
CONAIRYY | 5-9-nenbered heterocyclyl, N(Cl_6
al kyl ) (5-9 nenbered heterocyclyl), NH(5-9 nenbered
het erocyclyl), 0(5-9 nenbered heterocyclyl), (5-9
ridrber/ thétbod mecemding toallaizn dDkwhersin nisdnR is H, one of R® and

2~ | kyl ._ab . 6 :
3B SR R one RER, and A fyth e 0 KPie mpmphalipy. and L as
(iRl ih Claith 4@ a0 RRERDtak@Rdoybice fG BipeHBm.t uent
groups of Q may optionally have between 1 and 3
substituents independently selected from

trifluoronethyl, halo, nitro, cyano, and hydroxy; a
pharmaceutically acceptable salt, ester, or
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am de thereof, conprising reacting a conpound of
formula (VMII) HO R n R4 R3 (VII) wth an organic
whame/oRERPNH i n the presence of a trial kyl phospdinns2en3/019601
halide and a base. 61. A nmethod according to claim
60, wherein said trial kyl phosphonium halide is
(Céanomst hyl ) tri met hyl phosphoni um i odi de, and sai d
86e i A methed of making\e arodsWrkDELRMAGHE (Y52003/ 019601
62. A nethod according to claim60, wherein NRLR 2
taken together form piperidifwyl, nethylpiperidinyl,
di met hyl am no, pyrroli dlL, nyl , /di et hyl am no,
nmet hyl et hyl am no, et hy'RpropN am no, or dipropyl am no.
63. A nethod according to cla m60, wherein NRLR 2
taken toge form piperidipyl, pyrrolidinyl, or

Aér) form piperidinyl or
pyrrol i ON nyI 65. A nethod according to clai m60,
wherein gfe—e¢{ R4 and RS is G 66. A nethod according
to claim 65, wherein R4 is G 67. A nethod according
to claRh 66, WiRkein R5 is G 68. A method accor di ng
to cl ai m 60, vvherﬁ nnis 1l 69. A nethod according to
cl ai m 60, wherein bis a saturated N-1inked

%héf&&?ﬂ@@ﬁﬁﬁbg{sfrl]ﬁ%@\%%@cydyl 70. A method

according to cl erein Qis selected from
substituted or unsubstituted plperldlnyl substituted

o5 BB 5 O blo B Bleti OB it Ahcpvhyand 6 5.0 cucloalky.

Nt taken hé&k With tHy ﬁl'tt%b@h@@ WHM}? rﬁ nrhyrél%jft?r%héﬂkﬁﬁy form a non-

t oget her ormg perid yrrol i
cRrematicahy magmaated heterocyclyl optlonally including up to two additional

heteroatoms independently selected from O, S, and N;

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;
L? is methylene:

Q is NR°R® wherein R® is independently selected from hydrogen, C 1.5 alkyl, C
3.6 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-
9-membered heterocyclyl)C1.¢ alkylene, and (phenyl) Cy.s alkylene; and R® is
independently selected from C 1.6 alkyl, C 34 alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-9-membered
heterocyclyl)C.¢ alkylene, and (phenyl) C1.s alkylene;

or
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Qis selected fromsubstituted or unsubstituted
pi peridinyl, piperazinyl, pyrrolinyl, pyrrolidinyl,

wo booansrsphol | nyl , and nor pholinyl. 72. A met hoRICT/US2003/019601
according to claim®60, wherein NRLR 2 taken together

Qe BREleshorin mREREH R asefhcyRf mrSis i fddition to
&ﬂ@‘N-ﬂﬁlQﬁ%git 828 831 Dieiblered BetedrobRdINadapoplb4lydcontain

to claim erein NRIR 2 taken together form

hetweraignd dradsjtianal hetergatoms independentlyelected from O, S,
olinyl or substituted norpholinyl. 74. A nethod

according to claimé60, wherein n =1, RBis H R5is

H R4 is L2Q wth Q being norpholinyl, L2 as defined

PTG Of BcERRYelod SBTens. BRsMisheBseEhcaycloakyl,

j f ; /
REBSCIR TR BB TORHAE (o BBEN Bejibdepindcity.and
Rptiond|lR8u bstduieddeitte hatwedny1 aat Scswdibtituents Gdependehtly

| |yl d C 3 8 | kyl , . t aken t h j.th
e g ol oS R SRS
non- aromatic 4-7 nmenbered heterocyclyl optionally

including up to two additional heteroatons _
iandeywhergdm 13 selestiteentd of Coaam be $urtherdindepeuadentlygelested (in

e Y PR PR TR b, BRamice,
C1.6 alkyl, 5-9-membered heterocyclyl, N(C1.6 alkyl}(5-9 membered
heterocyclyl), NH(5-9 membered heterocyclyl), O(5-9 membered heterocyclyl),
(5-9 membered heterocyclyl)C.3 alkylene, phenyl, C1..-hydroxyalkylene, Cz.¢
alkoxy, (Cs.6 cycloalkyl)-O-, phenyl, (phenyl)C4.3 alkylene, and (phenyl)C1.3
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; a pharmaceutically acceptable salt, ester, or

amide thereof, comprising reacting a compound of formula (VII)
HO

(Vi)
with an organic base R'R®NH in the presence of a trialkylphosphonium halide

and a base.

61. A method according to claim 60, wherein said trialkylphosphonium
halide is (cyanomethyl)trimethylphosphonium iodide, and said base is DIPEA.
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Gis L2Q L2 is nethylene; Qis NR8RO wherein R8 is

i ndependently sel ected from hydrogen, C 1-6 alkyl, C
w@2@4mbdeenyl , 6-9 nmenbered carbocyclyl, 3-12 netbesm®d3/019601

heterocyclyl phenyl, (5- 9-nmenbered heterocyclyl)Cl_6

I | kyl ; j
w51 Rt SEDER  Glef oB, LA SHobfogotnr o
apikeriglinyl, Brethypipipeeidexy, cbmehqn@nlnﬂ pyBelidinyte digthydmino,

het erocycl yl., p |, 5 9- menbered ., heterocyclyl)Cl. 6
et Yielino (el RuAny R, of AFremdamii.1 30" o

2004/ 050623 PCT/ US2003/019601 Qis a saturated 3-13
nmenbered N-|inked heterocyclyl, mherein in addition

t@3. t hd methodlecagrding taogjaim 60hwhareia NRIRSeaken together form
het er.ocyclyl n ti.onal l contaln between 1 and 3
d&BFF$®¥§P¥ﬂ8ﬂﬁ¥HaSBW@ﬂI dently sel ected from O,

S, and N, wherein each of the above al kyl, al kyl ene,

al kenyl, heterocyclyl, cycloal kyl carpbgcyclyl, and

B4 gI\@nL@ibodfacs@rmng to ¢laim Ry whetain INR |Ridalsem tgethgr form

| stituted Wlth between 1 and 3
%‘gtsa'{"?pgle(ﬂ{@ | ngﬁlggndent ly selected from nethoxy,

hal o, anino nitro, hydroxyl, and C 1-3 aIkyI and
wherein 1-3 substituents of 8 can be furthe
I%epeM&Ihpgi agePreing:te ¢lan 69qgwherain ong qfr% ffj’ICbBe@ﬁ G
par agr aph) fromtent-butyl oxycarbonyl, carboxan de,
Cl1_6 al kyl, 5-9-nenbered heterocyclyl, N(Cl_6
By ) A Bethoe mceorihg toetiaino 6Fcwhkdein R4S nenber ed
heterocyclyl), 0(5-9 nenbered heterocyclyl), (5-9
menber ed heterocyclyl)Cl 3 al kyl ene, phenyl,

2- I I :
glzcrl OZA(% ;%& a’ISMé)r%g% o'd g?ﬁggy%?ébﬁ%ka@ﬁi%'ene and
(phenyl)C1_3 alkylene 0- and where said substituent

0% BB B B ool oD, o °

trifluoronmethyl, halo, nitro, cyano, and hydroxy; a
pharnaceutlcally acceptable salt, ester, or amde
t68er ek metbeg ecedrding tocciaim A6, whersip Suisch sdturatedN-tinked

Q?%d;ér?%nt‘%r* Hg ﬁeterocycIyI.

70. A method according to claim 60, wherein Q is selected from substituted
or unsubstituted piperidinyl, substituted or unsubstituted piperazinyl, pyrrolinyl,
pyrrolidinyl, thiomorpholinyl, and morpholinyl.

71. A method according to claim 60, wherein

NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino, and
Q is selected from substituted or unsubstituted piperidinyl, piperazinyl,
pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyl.

72. A method according to claim 60, wherein NR'R? taken together form
piperidinyl or pyrrolidinyl, nis 1, and Q is selected from morpholinyl and
piperidinyl.
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conmpound of formula (V). x2 wR4 R3 (XXIllmny) wherein

Wis C(OHor G and X2 is a suitable | eaving group in
w@2maenpleeg reaction with an al kyne. 76. A nepdinuds2003/019601

according to claim75, wherein said Wis C(OH,

further conprising performng a reductive am nation

of said Wwith an organic base RORSNH 131 WO

203)4/ osoﬁemoaceiﬁcusﬁﬁ@m omﬁaﬁ@n whigrein NRRIRforhken ¢cogethagform

e aken ether form

o BEFRE 91 By o Bl stk hrhBdHA ShenBstiuted

pﬁﬁﬁﬁﬁdﬂwyny| diethylan1no nmet hyl et hyl am no,

ethylpropylan1no or di propylam no. 78. A nethod

according to claim 75, wherein NRLR 2 taken together

et RS AR gt Pair By wnghiin & 2R R B P R i

t IRge e Of I8%iAY nRbipABIinli N aPdefned @l dlahlrrnsb ar$<§);\1R°lR2 taken
met hod according to claim 75, wherein nis 1.

nogrther fewo pinesgin cl ai m 75, wherein Qis a sat ur at ed
N-I'inked nitrogen-containing heterocyclyl. 82. A

nmet hod according to claim 75, wherein Qis selected
fromsubstituted or unsubstituted piperidinyl,
substituted or unsubstituted piperazinyl, pyrrolinyl,
pyrrolidinyl, thionorpholinyl, and norpholinyl. 83. A
nmet hod according to claim 75, wherein substituted Qis
selected from N (C 1-6 al kyl) piperazinyl,

N- phenyl - pi perazinyl, 1,3,8-triaza-spiro[4.5]decyl,
and 1, 4-di oxa-8-aza-spiro[4.5]decyl. 84. A nethod
according to claim75, wherein Qis a nonoval ent

radi cal of an am ne selected from aziridine,
1,4,7-trioxa-10-aza-cycl ododecane,
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t hi azol i di ne,
1-phenyl -1, 3,8-triaza-spiro[ 4. 5] decan- 4- one,
w@r@ens@ene- 3- carboxylic acid diethylam de, PCT/US2003/019601
1,2,3,4,5, 6-hexahydro-[2, 3" ]bi pyridinyl, 4-(3-
g, f | YorRaRMYE mRRiEYA boRipRaNaLMermula () |
2-pi perazi n-1-yi-pyrimdine, piperidine-4- carboxylic
acid ami de, methyl-(2-pyridi R2-yl-ethyl)-amn ne,
[ 2- (3, 4-di met hoxy- phenyl)-efhyl]-nethyl -anine,
t hi onor phol i nyl, al | yiR%yetopentyl -anmine, [2-(1 H
i ndol - 3-yl)-ethyl]-nethyl -am ne,
1- pi peri¢gin-4-yl -1, 3-di hydr o-
2004/ 050623
R¥pipeXi din- X n? di ne,
' i oN | -am ne, phenyl am ne,
v ine. 85. A nethod according to claim 75,
wherein /Q is el ected fromN norpholinyl and
N-pi pepé di nyl, z@ptional Iy substituted with between 1
and 3 substituents sel ected from hydroxyl,
car boxam de, C1_6{(lal kyl, 5-9 nenbered heterocyclyl,

N(Cl. 6 al kyl 5-9 het lyl), NH(5-9
NEA IS HRreRas IS 0 Ts s momparen ) G

heterocyclyl)Cl_3 al kyl ene, C 1. 2-
hydr oxy%I kyl ene, O(5-9 nenbered heterocyclyl L ClL 6
R kany R (@08 itleperideatik selectod fropHenglalkyl,gilyh @ 33 cycloalkyl,

Sk EaaBE R ko 1 W By e e 268y fm a o
oftbhitiel4-y maetabbiddhédrouytlyl optiemally ibcludingwsto tiweeadditional
i ndependent lgle sel ected fromhal o, nitro, cyano, and

tietercatamgyjndersdentiyselesteditemr @i 8gapd Nil ai m 75,
wherein Qis substituted with a substituent
conprising a C1L_6 heterocyclyl group selected from
mxt isdB] one BY tHeemydiningRYand RAisohydrpgen, andithecdthkr is selected
(i mdazolyl)Cl_6 al kyl ene, oxazolyl, thiazolyl,
Aramdydyegesn. e \and ¢¥ers: ni dazol yi |

2- oxobenzi m dazolyl, (tetrazolyl)Cl 6 alkyl ene,
tetrazolyl, (triazolyl)Cl 6 alkylene, triazolyl,

(@ys Lyl )C1_6 al kyl ene, and pyrrolyl. 87. A nethod
according to claim75, wherein Qis a substituted or
unsubstituted N-norpholinyl. 88. A nethod according to

A Bk Mthyleperein n is 1;

Q is NR®R® wherein R® is independently selected from hydrogen, C 1. alkyl, C
1.6 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-
9-membered heterocyclyl)Cy.¢ alkylene, and (phenyl) C1. alkylene; and R%is
independently selected from C 1. alkyl, C 3.5 alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl, phenyl, (5-9-membered

heterocyclyl)C+.s alkylene, and (phenyl) C1.s alkylene;

or
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Rl and R2 are independently selected fromC2 al kyl, or
taken together wth the nitrogen to which they are

w@rdoaokwes they forma non-aromatic 5-6 nmenbePerus2003/019601
het erocycl yl optionally including an additi onal

1S BSOS e B D o o
GthQsNtl[!?nSLflﬂtrogen,eth?ﬁ é? mer@eﬁdmmogglq; mayl T(ﬂ&llolnsg contain
. PREFRA® Bhe’s A S hep Bl jieftpanggieagleetad fom o, s,

hghgrmcycl yl, phenyl, (5-9- merrbered het erocycl yl ) C2
al kyl ene, and (phenyl ) C2 alkylene; and RO is
i ndependently selected fromCl_2 al kyI C3 al kenyl,

g_ sl H%?g 18 BE0UE el 86‘8@%?& 9[@0 Fi‘ﬁ%ibg{qulycmgélkyl
( pévdoyydlylCand alrwxéjr@ws oPform@4d @) ma§@a‘¢heﬂeeﬁmd%péﬁdently and

d N-1inked heterocyclyl wheérein, in tion

T EPbaniavsUb RS Wit m@wn 1 Ao sabsfiweatsdadonendently
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wherei n each of the above al kyl, al kyl ene, al kenyl,
het er.ocyc and carbocyclyl roups
abte (in

I [yl
e%%‘ﬁ"‘%‘@ﬁ?r}ﬁ&e%éH e tszﬁlfdl capbedHeheyindgpsn eutdses,ielap
b
M e BB ity o Sy SRRy Seboramice,
wBes alkyl, §%membemdshejéro©yclah N{€ 15 atkyhi¢5-Osakatticeed f r om

o bb, RG] B PR SE & EBEeS heterocyai,
g(s)ggr m%?lﬁeﬁr}agé@c%hrﬁggik )alkgl‘r?]s';% Mgﬁr&l}q 6;.2-h é/droxe/ﬁlkg]fene Cas
aAkxy, (Cs.s cycloalkyl)- O- phenyl, (phenyl)C1 -3 alkylene and (phenyl)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; a pharmaceutically acceptable salt, ester, or
amide thereof, comprising: reacting a compound of formula (XXIlImw) with a

compound of formula (V).

X2
__/
W
\ /
R* RS (XXINmw)

wherein W is C(O)H or G, and X?is a suitable leaving group in a coupling
reaction with an alkyne.

76. A method according to claim 75, wherein said W is C(O)H, further
comprising performing a reductive amination of said W with an organic base
R°R°NH.
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het erocycl yl, phenyl, and al kyl substituent groups of

Q may be optionally substituted with trifluoronethyl.
w@2004850822 hod according to claim75, wherein NRIRUR2003/019601

taken together form piperidinyl, pyrrolidinyl, or

di et hyl ami no, and 134 WD 2004/ 050623

PCT/ US2003/ 019601 Q is selected from §u5)st ituted or

l:mr_sublss; .ié-tem(lﬁﬂacif]mdinigdbrqellim B?,pve‘leiglmNRIE ;ghartﬂol | gather form
[ ., thi ol i . ' . A
B e PO O S
ﬁ%ﬁ%@?@%ﬂfd& eRhSTohJiafMho i diwolrpqldrﬁihayl, nis 1,

el ected from nmorpholinyl "and pi peridinyl.
91. A nethod according to claim90, wherein NRLIR2

e & REASE B o BIRGH1 2o Bl R RO et
%?permi@,tﬁw%w,r&imgmy@nqhaj m 75, wherein nis 1, R5
is H I's

H and R4 is L2Q wth Q being
nor pholinyl, and L2 as defined in claim75, and NRLR2

cor di AT BpeReloRTaE Y 5inereh WR'EERAR foggiher form
tBip&Mdisyl of@lﬂlidia d X2 is choloro or brono, and

compound ormula (V) is 1-but-3- ynyl-piperidine,
to forma phenyl al kyne. 94. A nethod according to

im | ' i hpiPRid9rmed in the
?r@ser@%eéwgérsef%}ldlﬁg %e({l%ﬁfj?g’trwgé%énpérature of about
50C to forma phenyl al kayne. 95. A nethod according

(e pr Gusiad 3PCarop oIy SoRhErai S e S EEa fitinied
\?ﬁ@? Inﬁé%{ali,gﬁghe@rgat d according to claim 93,

|
rono, and said reacting is perforned
under conditions such that the yield of said

phenyl al kyne i s at,. | east. 80% . t ' .
REC! o meshod piedhing XA Corhdra Lol B sefeed6 TRif slstiuted
or unsubstituted piperidinyl, substituted or unsubstituted piperazinyl, pyrrolinyl,

pyrrolidinyl, thiomorpholinyl, and morpholinyl.

83. A method according to claim 75, wherein substituted Q is selected from
N-(C 1.6 alkyl) piperazinyl, N-phenyl-piperazinyl, 1,3,8-triaza-spiro[4.5]decyl,
and 1,4-dioxa-8-aza-spiro[4.5]decyl.

84. A method according to claim 75, wherein Q is a monovalent radical of
an amine selected from aziridine, 1,4,7-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]-methyl-amine, thiomorpholinyl, allyl-cyclopentyl-amine, [2-(1H-
indol-3-yl)-ethyl]-methyl-amine, 1-piperidin-4-yl-1,3-dihyd ro-benzoimidazol-2-
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am nation with RBRONH of said phenyl al kyne to yield a
base. 135 WD 2004/ 050623 PCT/ US2003/ 019601 98. A

waoredohosheaxcor di ng to claim 97, wherein said R3ROMBK1083/019601
nor pholine and said base is

9. 2 BRI e PR TGP R
gﬁféﬁmﬁmﬁeSWﬁ&%Z 8id.on with HC . 100. A method

t'o claim99, further conprising obtaining a
dlhydrochlorlde salt of sald base by crystallization.

ML A\ TRhhodaReealdl DGk 55 MAN 1Sk M.

Indtphdlky |Jamrwlp¥pérwwl &ptimfanp@hb@mutewwlth /eaemeééwd and 3
accordlng to claim40, wherein nis 1, R4 is

Igubgtituests sxleptad frgr Rygrquk@ﬁrb@@émm; Ci-oalkvh 5-9 membered

Heoe RN B0 FhembBRE AR ENREN BT Eregyed

Hegsichclpl), (5- 9-me‘ﬂ4bet%dHhetB3)cyelyl-)C1 RalkykeneC0OH, NR R2

ﬁ@gﬁxﬁa@weé%eééﬁ%nﬁ%@%de%eﬁe Nﬁg{ee@'ﬂ%&syﬁ(ﬁgmcycloalkyl) o-
%%ﬁpf:gplﬂ{nyﬁ aa?gﬁ'%‘ueje'%n??mlgé g %:'qéé ;ﬁy g«ﬁgr@each of

Ja‘b@veAneterbhpclylaqﬂwr@l ramdt ajkydlmoupsﬂfmayvbmopmonailwsubstltuted with

IS1atolo?, wet@e{w m%@lfsengcgﬁ)%)gglelc\:' H‘é it cyano and C4.
Wllng Is perforned at roomtenperature in the

presence of a palladium containing catal yst and a
copper salt, and said reacting yields a phenyl al kyne.

4 AT 25600 Bl 2 U B Bel Bk
fibatifuePt B&MbAsIAY a Cb RERIrBcyol| Gré@RséleBied Fom: pyrldyl
performed at roomtenperature in the presence of

myaladdwh fumylc triefaryh lngdamla(lmazawc‘a scikylepe sQ?f&ZOl)’ériblaZdyl

amER ) bnd il 2 e RoRE 4 e gazatdiGre

FHNQH&’H\@,'tbﬂé‘@lylo(ma.@blﬁl)@ & Bkgenelftazolyl, (pyrrolyl)C.s alkylene, and
pyrrolyl.

87. A method according to claim 75, wherein Q is a substituted or

unsubstituted N-morpholinyl.

88. A method according to claim 75, 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 heteroatom

independently selected from O, S, and N;

R® and R® are H;
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WO 2004/ 050623 PCT/ US2003/ 019601 106. A net hod

according to claim 105, wherein said RBRONH i s
womphsisene and said base is PCT/US2003/019601

4-[4-(4-piperidin-1-yl-but-1 -ynyl)-benzyl]-norpholine

107. Qgﬁg@d according to claim2105, further

conpr i 1 'orming a saline solution with HCl. 108. A

nmet hod according to claim 107, further conprising

obtaining a dihydrochloride salt of said base b
cryst _b:FI'S Petdene:109. A nethod according to clai ¥n 108,
wherein said base is 4-[4-(4-piperidin- 1 -yl-but-1
-ynyl) - benle l - nor phol i ne. 137
Q is NRER® wherein R® is independently selected from hydrogen, Ci-2

alkyl, C3 alkenyl, 6-9 membered carbocyclyl, 3-12 membered
heterocyclyl, phenyl, (5-9-membered heterocyclyl)C; alkylene, and
(phenyl) C, alkylene; and R® is independently selected from C+.; alkyl,
C3 alkenyl, 6-9 membered carbocyclyl, 3-12 membered heterocyclyl,
phenyl, (5-9-membered heterocyclyl)C. alkylene, and (phenyl) C2

alkylene;
or

Q is a saturated 3-13 membered N-linked heterocyclyl, wherein, in
addition to the N-linking nitrogen, the 3-13 membered heterocyclyl may
optionally contain between 1 and 3 additional heteroatoms selected
from O, S, and N;

wherein each of the above alkyl, alkylene, alkenyl, alkenylene,
heterocyclyl, and carbocyclyl groups may each be independently and
optionally substituted with between 1 and 3 substituents selected from

methoxy, halo, amino, nitro, hydroxyl, and C 1.3 alky};

and wherein substituents of Q can be further selected from tert-
butyloxycarbonyl, carboxamide, 5-9-membered heterocyclyl, NH(6-
membered heterocyclyl), O(6-membered heterocyclyl), phenyl, C »-
hydroxyalkylene, hydroxy, benzyl and, where each of above
heterocyclyl, phenyl, and alkyl substituent groups of Q may be optionally

substituted with trifluoromethyl.

89. A method according to claim 75, wherein
NR'R? taken together form piperidinyl, pyrrolidinyl, or diethylamino, and
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Q is selected from substituted or unsubstituted piperidinyl, piperazinyl,

pyrrolinyl, pyrrolidinyl, thiomorpholinyl, and morpholinyl.

90. A method according to claim 75, wherein NR'R? taken together form
piperidinyl or pyrrolidinyl, n is 1, and Q is selected from morpholinyl and

piperidinyl.

91. A method according to claim 90, wherein NR'R? taken together form
piperidinyl or pyrrolidinyl, n is 1, and Q is morpholinyl or substituted

morpholinyl.

92. A method according to claim 75, wherein nis 1, R®is H, R®is H, and R*
is L%Q, with Q being morpholinyl, and L? as defined in claim 75, and NR'R?
taken together form piperidinyl.

93. A method according to claim 75, wherein nis 1, R®is H, R%is H, W is
C(O)H, and X? is choloro or bromo, and compound of formula (V) is 1-but-3-

ynyl-piperidine, to form a phenylalkyne.

94. A method according to claim 93, wherein said reacting is performed in
the presence of pyrrolidine and at a temperature of about 50°C to form a

phenylalkayne.

95. A method according to claim 94, wherein said reacting is performed in

the presence of a palladium-containing catalyst and a copper salt.
96. A method according to claim 93, wherein X? is bromo, and said reacting
is performed under conditions such that the yield of said phenylalkyne is at

least 80%.

97. A method according to claim 93, further comprising a reductive
amination with R*R°NH of said phenylalkyne to yield a base.
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98. A method according to claim 97, wherein said R*R°NH is morpholine

and said base is 4-[3-(4-piperidin-1-yl-but-1-ynyl)-benzyl}-morpholine.

99. A method according to claim 97, further comprising forming a saline

solution with HCI.

100. A method according to claim 99, further comprising obtaining a

dihydrochloride salt of said base by crystallization.

101. A method according to claim 100, wherein said base is 4-[3-(4-piperidin-

1-yl-but-1-ynyl)-benzyl]-morpholine.

102. A method according to claim 40, wherein nis 1, R* is H, R%is H, R%is
C(O)H, NR'R? taken together form a piperidinyl, wherein said reacting is

performed at room temperature.

103. A method according to claim 40, wherein nis 1, R*is H, R%is H, R® is
C(O)H, NR'R? taken together form a piperidinyl, wherein said reacting is
performed at room temperature in the presence of a plaadadium-containing

catalyst and a copper salt, and said reacting yields a phehylalkyne.

104. A method according to claim 40, wherein nis 1, R*is H, R®is H, R® is
C(O)H, NR'R? taken together form a piperidinyl, X? is bromo, wherein said
reacting is performed at room temperature in the presence of a palladium-

containing catalyst and a copper salt, and said reacting yields a phenylalkyne.

105. A method according to claim 40, wherein nis 1, R*is H, R®is H, R%is
C(O)H, NR'R? taken together form a piperidinyl, wherein said reacting is
performed at room temperature in the presence of a plaadadium-containing
catalyst and a copper salt, and said reacting yields a phenylalkyne, further
comprising a reductive amination with R®.R°NH of said phenylalkyne to yield a

base.
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106. A method according to claim 105, wherein said R®R®NH is morpholine

and said base is 4-[4-(4-piperidin-1-yl-but-1-ynyl)-benzyl]-morpholine

107. A method according to claim 105, further comprising forming a saline

solution with HCI.

108. A method according to claim 107, further comprising obtaining a

dihydrochloride salt of said base by crystallization.

109. A method according to claim 108, wherein said base is 4-[4-(4-piperidin-

1-yl-but-1-ynyl)-benzyl]-morpholine.
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