1 N-(2-HYDROXYETHYL)-N-METHYL-4-(QUINOLIN-8-YL(1-(THIAZOL-4
YLMETHYL)PIPERIDIN-4-YLIDENE )METHYL)BENZAMIDE The invention is
directed to novel compounds, a process for preparing the compounds and
intermediates related thereto, use of the,compounds and 5 pharmaceutical
compositions comprised thereof. The compounds are useful in therapy, and

o ce N AL B B 0 T e N Ry AHR G eich
as nociciptié aTdtoi, e EfatdidlasculE B R S HXL JBEINAM | R otional
regulatiopy, LiganfsoidiG e iarRPHY BIRb AsSEIRIE J LRIEPIR R 25e10

analgesics, anxiolytics, and/or as antlh)épertenswe agents. Ligands for the S

reE@B\B‘PUHQ%@%‘?S‘BtSé’@ﬁ@ﬁ@\%eﬂétﬁgé éé%t(i’nﬁﬁmﬂl&!&@é@%tivities.

5 Thahideridicaidiancehaiderishd it mdept atifps oh@piis usseptars (,
S and icg/ is nf?w well. esta Iistedtand all three are. a % t in both central
ant ebaé)r pﬁ‘g A HEIS a:{ygfe 5 8‘?6}%%@3 BAELThe r%emgﬁg%ﬁ'algesia
and antiamdelyithy31avecbptn bésbeaﬂi@ewﬁi@haﬂnﬁniag mmcleia’x_nwhmniit;ne
o [aif ol Deseension as, been. A Valed @ el SEGiP R i
receptor ligands have advantages over non- selective opioid receptor ligands
formalicing lessllsitrnetigards/faniigesgomsneanipeiaiore thzd natentidlaise as

10 1dgRf i&?%ﬁﬂ%@& Hﬁdﬁ)r@@ﬁ)ﬁtﬁi%@?{@!‘ﬁﬁ%&ir&i@@{&@?& %Hﬁ%%&rﬁ’tfé}
poor pharmacokinetics and are not 20 anxiolytic or analgesic when

adiAHG QSRR SHAWMIC RATRES P BIHNHOHHINED 1/74806 describes
some S-agem@&{gt_ifibmw;a\tﬁrathﬁet im&;él diffepent fmmmm@emﬁi@g@wéswrﬂ:(e
have nEySUt v&'?g&@ﬁ"Xs‘i%%ﬁ&tehoaggssr%ﬂ'%Fé’emé%g%e%r%%r%ﬁ*&iﬁ'%gﬂ{? e
improved properties, 1.e. improve agonist potericy, In vivo potency, 25
prrevirheskinetiesy b rysieinsudityannspeciestNidudiavivanstaesiaandantianxiety

15 PERRIEAIAh ARUEPH RIS HhREPRTRRISNBRBIBd ore of these receptors has
N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-(thiazol-
4-9%@tﬁﬂ§&ﬁ%fidﬁﬁﬂ%?ﬁﬂé@@@ﬁﬁ§%ﬁ&ﬁ%@@? FRvehad iaase @ YRirefMis
N-{rieo syt ns tiRykdd crenedinsfiny Kis3iects. |
accopta RS EIS A BOORLS (eh B SRR RPN AA¥res
therany.disadvantages in that they suffer from poarplacokinetics and are not

20 anxiolytic or analgesic when administered by sys&tewutes.

PCT Publication WO 01/74806 describes soragonists.

However, there is still a need for improvedgonists.

We have now surprisingly found that certain comqutsuexhibit one or more
improved properties, i.e. improvédagonist potency, in vivo potency,

25 pharmacokinetics, bioavailability, in vitro stabyliin vivo stability, brain penetration,

and/or lower toxicity.

Described herein is N-(2-hydroxyethyl)-N-methylgitinolin-8-yl(1-(thiazol-
4-ylmethyl)piperidin-4-ylidene)methyl)benzamide.

Further described herein is N-(2-hydroxyethyl)-Mthyl-4-(quinolin-8-yl(1-

30 (thiazol-4-ylmethyl)piperidin-4-ylidene)methyl)besmnide, pharmaceutically

acceptable salts thereof, prodrugs thereof, sauhtreof, and/or mixtures thereof.



10

15

20

25

30

2 Still further described herein is text-butyl 4-((4-(N-(2-hydroxyethyl)-N
methylcarbamoyl)phenyl)(quinolin-8-yl)methylene)piperidine-1-carboxylate.
Even further described herein is N-(2-hydroxyethyl)-N-methyl-4-((piperidin-
4-ylidene)(quinolin-8-yl)methyl)benzamide. 5 Yet even further described
herein are processes of making N-(2- 2

s
methifigiudrheroglbleny)(uinolin-8-ylymeithyterepfiibesdinebogianxylate,
and N- (%'\'/B/r‘?fBﬁH@FW&&'ﬂS@BtH&é‘}ﬁ(g'H?(QQHQ' %ﬁ%&%@gﬂmb '¥HHi‘fl?-

thyl) benzamide. 10 Yet even further describe rmaceutica

Cmtglgﬂg]{%ﬂ%ﬂsgrﬁd)methyl)benzam|de.

-(lzdhydrweéh k{iﬁgﬁdﬁéﬁﬁgﬁésérh(ﬁbdﬂ@i@iﬁ_ﬂ%lp%ﬂé&ﬁfw?ﬂ@ﬂ)pipe}[idin-4-

ylidene)me enzamide, pharmaceuytically acceptable salts thereof,

A W A B B e

wiykicee pésnethgodiczdin aec eptalleytar ((dr(N-528gixyetedeN further described

herein. i £ o ‘ ; :

e O R e

cormbveTiey et ErRiOAsARIP@Rid Y iseagiimliorBte ragk ) benzamide.

me;aﬁe;méﬁgyﬁh f@ﬁil) l\illi'}éf?atﬁé@ikilﬂé@fhertla_ingsal 1harma«:@lutbmposition comprising
-(2-hydroxye -N-methyl-4-(quinolin-8-yl(1- L

paE AN dﬂiaﬁmﬁﬁﬁgﬁdmmﬁygamﬁmrasﬁyﬁam%-ﬁem|y

20/idsepiablo\diith teeneizf, pnadnage thieatip h ampabissttreneof, anutiargs

m| eeo?,tg&(%‘?ésdﬂéyefiﬁ‘%ﬁf?F‘Hnj%ﬂ%@éﬁﬁ%%%é@%HBW%R)H'H% may be more

readily understoo those of or art upon reading the
fonbaiMaerutfally ResentalIa. oarigto be appreciated that certain features of

the inventign thatienfaRSlalEyrRR PSS HiRRr@hpKarRnd ek Woim the

context of separate embadiments, may also be 25 combined to form a single
erfIBBERRTAMY RBARRI RS AR G323 HIESIR AIRGA Shitt kg dlooded
brawityaleasapssidgsatiniisterihg wosdektnineasirgl @esubodiaapl may also

SIS S RN S A R
théharel4pdmesamiples idinahilidgnelsiibhernéde ahanaaceLtoatie or
M e FAnedignenividentiied lgiairsop SnmlaRyAraraisnAfd iR Behereof.
I"uStratlv‘?hgr%cejatures and advantages of the invention mawgdre readily understood
by those of ordinary skill in the art upon readihg following detailed description. It
is to be appreciated that certain features ofrtkierition that are, for clarity reasons,
described above and below in the context of sepamabodiments, may also be
combined to form a single embodiment. Conversalyipus features of the invention
that are, for brevity reasons, described in thaeodrof a single embodiment, may
also be combined so as to form sub-combinationetie
Unless specifically stated otherwise herein, exiees made in the singular
may also include the plural. For example, “a” &’ may refer to either one, or
one or more.
Embodiments identified herein as exemplary areniiéel to be illustrative and

not limiting.
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not limiting. 3 Unless otherwise indicated, any heteroatom with unsatisfied
valences is assumed to have hydrogen atoms sufficient to satisfy the
valences. The definitions set forth herein take precedence over definitions set
forth in any patent, patent application, and/or patent application publication
that may be 5 incorporated herein by rgference. "Warm-blooded animal”
includes human. The term "protected" means the compound referred to as
protecte LEBR AR SRR A PBEE LB LA e
prasscied N 2xdye hyxlyegehyhtdims sufficient to gdtisfvalences.
m%(g%%&%@}@?i%dé@f%wﬂjﬁé‘r%iﬂL!Hk%"ﬁf@é%h@?ﬁ@mmi%'ng‘a‘f('ﬁ‘tﬁrih any
etAFIRN- RRISHI 2Dl fRdeairrnNH BARH ARBIEAUPLERST NBMZXHRIe that
hagrperst @M RMIBY @iewhpeotected by an amino-protecting group. The
term "amjno-protecti rqup” refers to art-recognized moieties capable of
attaching\{\()""fﬂE?Qﬁﬁ)r‘%%;lg‘%B'ﬂiBP Io 'Qg't’éj?ﬁg\%ﬂ?[ﬂhe amino group from taking
place in Thattions motestan) eisavebeecomiim ntbie et grrtdeuteyl ik eenteicted
grouR. Inp-protecti Syl by t limiked to,
fo%%’rﬁ%ﬁﬁ%%%%@e%%bgrﬁp? escﬁbg%ﬂﬁq%éﬁgoggﬂg@ir@
OorpaiI-Sipinrigigr LyifeariaHinmRArBwiiee yBensamate) isghn N-(2-hydroxy-
amBtRYHPRRIRETHYY QTP MMY-4 Madexamapifo e A paHiAIB Y PeRERIGMSas at

group (which is also referred to f% a carbamate protective group), including
b

BT OGRS SOURDIBIE G B G AYRORCERHIN B, for example,
benzyloxmtbmybmnrd)qiknxytiag@wbgmtms,tsmmzwmnmm@a:qpable
o T e e L PR AL i
N-eaeieirs Bestiyina\elsrmdrg-on the molecule auntxthe amino group.

(quinoling@fkdiazalr-yrpinnpipstsy folidenalmaihvhbenzagide, 25

pharmaceutically acceptable salts thereof, prodrugs thereof, solvates thereof,
arf AR B R RO R T8RS EIRE B @ﬁ\’ﬁoﬁﬁd%?fﬁe%%‘é‘é%t
iNBymitiossisia e editestedoirowiley & Sons, 19%h amino-protecting group may,

DA AR s e

soteabasatetherestiverareniinssugiaedert nottedito arylalkyloxycarbonyl
groups, such as, for example, benzyloxycarbonyl;akoxycarbonyl groups, such
as, for example, methoxycarbonyl and tert-butoxyecayl. Typically, the amino-
protecting group is tert-butoxycarbonyl.

In one aspect, the invention provides N-(2-hydeikyl)-N-methyl-4-
(quinolin-8-yl(1-(thiazol-4-ylmethyl)piperidin-4-idene)methyl)benzamide,
pharmaceutically acceptable salts thereof, proditugieof, solvates thereof, and
mixtures thereof.

In one embodiment, the compound of the presemtition may be selected
from N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8-yl¢lthiazol-4-ylmethyl)piperidin-
4-ylidene)methyl)benzamide, pharmaceutically aciglptsalts thereof, solvates
thereof, and mixtures thereof.

In another embodiment, the compound of the praseahtion may be

selected from N-(2-hydroxyethyl)-N-methyl-4-(quimeB-yl(1-(thiazol-4-



In another embodiment, the compound of the present invention may be
selected from N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-(thiazol-4 4
ylmethyl)piperidin-4-ylidene)methyl)benzamide, pharmaceutically acceptable
salts thereof, and mixtures thereof. In a further embodiment, the compound
of the present invention may be selected from

N-(2-hyd thyl)-N-methyl-4-(qujnolin-8-yl(1-(thi -4 5
R AR S ety e AR PO 150 e GRERIAS APl
cdhairaoarpbundsres therprdsent invention may exist in solvated, for

example, hydfated, @ﬁq\ﬁ’&%rﬁérﬂ?ﬁ%v&}%éﬁ&%%f 'ﬁq‘éﬂﬂﬂéﬁglﬁ{ti%ﬂ r’rﬁgg@to‘)d

that the present invention encompasses all such solvated forms o

cotlssiRttren WilRinxAe sl biNieeivEAEH BRS 2L aitz o dhe

5 cqmﬁ@mpqp_@@m@uwn@é}%m@mqg@ﬁymtable salts of a compound of
the present J?{\Q/\Fntlon m

be optained using stand rocedures well
phabe b A AR P e o TR
exaiispie aolaksd dioniecamiicasuitatele, asiddibessivarep|&rih€l bmaCairthacioe
. / il _ : X
AR BRUCACHRAR ANl dumRuAl B bacs SRR RNE

arfalRBAHBGarth metal (such as a calcium) salt by treating a compound of

10 the presgpiiiyaitiecopa\dneha shibaRbhagilinfy g seempsmaaraexylisly,
cid or a phenol with one equivalent of an alkali metal or alkaline earth metal

a
hy PRI B GAY AGE GO iR L th BT PHRRISE L M b Q0 R Pe
bashtadrganisirey stz dand prdd et ciwlied bnonegiei) fiey) éxanme bgoaacting a

) I i oot ) I _
e B B O B AT s i o,
acteitiite 8k o agsiaRCif et affqid A aingsiptatly acke BdikoRNGRN HUBRYI$0

15 hyskoriarted MaIRPEBifies JohemR) alRa PR RIGIR IS SRIRAIR, preaignlor

tartrate, citrate, methanesulphonate orp-toluenesulphonate. The compounds

of HHAR-CE AR AEHNE S ATE eIl ERERS A28 5L By A HGA ROMPRYRL P
vatieys gxtint Goveetition $asiad aasufabsxacigitepreitasticapaicamenybpaikiccor a

SR TR A R e
alkoxide (such as the ethoxide or methoxide), suitably basic organic amine (such

20 as choline or meglumine) in an aqueous mediunpviedd by conventional
purification techniques.

In one embodiment, the compound above may be cma/to a
pharmaceutically acceptable salt or solvate thepoticularly, an acid addition salt
such as a hydrochloride, hydrobromide, phosphattate, fumarate, maleate,

25 tartrate, citrate, methanesulphonatg-toluenesulphonate.

The compounds of the present invention are usefilerapy, especially for
the treatment of various pain conditions, sucli@sxample, chronic pain,
neuropathic pain, acute pain, cancer pain, paisezhbty rheumatoid arthritis,
migraine, visceral pain etc. This list should hoesernot be interpreted as exhaustive.

30 The compounds of the present invention are usefinating anxiety, such as,
for example, panic disorder, panic disorder withegraphobia, panic disorder with

agoraphobia, agoraphobia without history of pamsomier, specific phobia, social
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30 The compounds of the present invention are useful in treating anxiety,
such as, for example, panic disorder, panic disorder without agoraphobia,
panic disorder with agoraphobia, agoraphobia without history of panic
disorder, specific phobia, social 5 phobia, social anxiety disorder,
obsessive-compulsive disorder, stressgelated disorders, posttraumatic

stress disorder, acute stress, disoyder, generalized.anxiety disorder, o

o S AL Sl Db AR b e Elehst one
erdisoditersnpostihaupnese stressedisondesr uselts Kiftsoatatcpeassidine basuettyas,
¢ | ) SN . L o

O B D b R, e Y R NI
manic, d¥peassRRERMNREINEpiseidbs RRAAT iNVeyBryER/Hik:trabagpression,
Moo A A LA Kl A e AL
associated with bigolar disorder, and. mixe isodes associated with bjpolar
T B B SRR B RS e Bl P RIBBIAT TN TR SRRk BRI
didﬂpmesaiveigpredmzpamdew Iaipdla_;r E{r@mt@amd(mmrdmséqm@r due to
D e AL R R Bl R PG A, SUFr
prEaHIRPISRIRARRSACIAAEd UL FiRRiR ili$des, cough, lung oedema,

various gasipoiieeiorhdisaaaion @ ¢ostsliraiaBramtidianfbea,
gastrointestinal disorders such as Irritable Bowel S%%drome and Functional
D

LB b AR AR S Sl B B RS A PO AN S R BPSin
injdjsprciﬂrs,hemerdmdﬂengIfaIimﬂ raqnxidt}mmjabkciﬁammasphﬁ_aqmasyive
o e e A S AR bt IRl MR SRR

exXBReERE BypRUEH KDY, FIEHmMPGIALS BasHE INRFIRerIgrs. gsafgrastipation,

INMERERMA Y ViRtLIPRF ALY AR r PHICHTHBIEIE HIRRASSI GéeheasnariifiSional
for skin grafts, organ transplants and similar surgical needs, for collagen

di?é@é’@?,s{?arﬁb&%'Bﬁ%'i‘&é‘é??é‘?%?é‘%gtﬁﬁfi- A AELLAR U
agerike Canmprots tddHolioweaniionoaeedisiafidhibn digdasidrjiayesnd ieng
q i) £ dysfunch £ o0ioN oy S .
B R S O B AR IS B R, BB "

tharsbfapdisatiess théhavynraihatieRgMoYE SYSEHRIGURR & AFNIAREGIPIgN.
applicatigRp i @s RAREPRETEINR IRBROERAMMIRET)drs, especially for

autoimmune diseases, such as arthritis, for skiftgyrorgan transplants and similar
surgical needs, for collagen diseases, variousgaie for use as anti-tumour agents
and anti viral agents.

Compounds of the invention are useful in disetestes where degeneration or
dysfunction of opioid receptors is present or irvgatied in that paradigm. This may
involve the use of isotopically labelled versiorigtee compounds of the invention in
diagnostic techniques and imaging applications siscpositron emission tomography
(PET).

Compounds of the invention are useful as an as&@gent for use during
general anaesthesia and monitored anaesthesiadCoamdinations of agents with
different properties are often used to achievelanga of effects needed to maintain

the anaesthetic state (e.g. amnesia, analgesialamataxation and sedation).
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Compounds of the invention are useful as an analgesic agent for use during
30 general anaesthesia and monitored anaesthesia care. Combinations of
agents with different properties are often used to achieve a balance of
effects needed to maintain the anaesthetic state (e.g. amnesia, analgesia,
muscle relaxation and sedation). 6 Indduded in this combination are inhaled
ics, h lar blockers and opioids.

anaesthe pnotics, anxiolytics, .neuromusc

WIBEHTRE LE% R Ao AL e A SRR DI APIRHIER above
foncheamasofdat itecsees mrdicpividat. 5 Also within the scope of the invention
is the us i tign. f

e T ESRRINE] e e AT BRI above
cHRsrilkegaaeeibpahicpasticaBeRrtpain, cancer pain, and visceral pain.

Als0 WItifsHiBGARREOSdopeoN e i oo By peTmRpUl e 10
iInvention for the manufacture of a medicament for the ther of anxiet ,
A Jok gL TR 2 o At AL acy PR Y, bu

aguraphivdietopanicedsondehranib pajoraeobiatano tzaathkotaennatradr pistorgnd
of\ﬁgégpagl%ﬁder, specific phobia, social phobia, social anxiety disorder,
obsessive-compulsive disorder, posttraumatic stress disorder, acute stress

disorder AdehettliBdBeassges didtr dere sligjeisdraigtanscamponyndisbiber due
toiavapneralon@dicrd senRdiian of dsadditii i REARE Y Avestjomdsutngg,

use of ang/ compound of the invention for thi_manufactur% of a medicament

foP YA PR AP A SP RS I8 cRRRL 5P B98P B &@g ediisorder
disotid egalgptiopiacadjsplesh i patan depstesi aripaldyord dipspacifiaplimpia,
bi Dwith. : - : od, e ) .
Dl O e e L P AT
maliRsepiRdes asutrriteasWPHIgolaeapieragrty dispraer epigisnesalized

assoeialediIlcP Rk digerdes Msaivkitaishtigorcope of the invention is the
use of a&%/ compound of the invention for the manufacture of a medicament

for the tHERY BHAPERROBB HIHEE SN EBOR IS NG HR N QEMRLIRY fidhe
invardiioisftinehesaaidaytoenopaunddiddhe mertierafsy theeparusianfunechfas,

R PSR B, BB IEGH R
bipolar mania, bipolar | with or without manic, depsive or mixed episodes, bipolar
I, cyclothymic disorder, mood disorder due to ag@l medical condition, manic
episodes associated with bipolar disorder, or meq@dodes associated with bipolar
disorder.

Also within the scope of the invention is the e$@ny compound of the
invention for the manufacture of a medicament ler therapy of anxious depression.
Also within the scope of the invention is the n$@ny compound of the
invention for the manufacture of a medicament lier therapy of Parkinson’s disease.

Also within the scope of the invention is the o$any of the compounds of
the present invention, for the manufacture of aioadent for the treatment of any of
the conditions discussed above.

A further aspect of the invention is a methodthar treatment of a subject

suffering from any of the conditions discussed ahevhereby an effective amount of
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the present invention, for the manufacture of a medicament for the treatment
of any of the conditions discussed above. 30 A further aspect of the
invention is a method for the treatment of a subject suffering from any of the
conditions discussed above, whereby an effective amount of 7 a compound
of the present invention, is administered to a patient in need of such

treat t. Th he i ti vide. d, or ph jcall
PR A VBRI BAATER RPN SHEPapy

5 trettimeonntext of the present specification, the term "therapy" also includes

“prophylay fic ndica r
erape o e g e R S P R LRI R
"tHErpyalRithfiank 2o ArsRinkaieseietivad frd¥RE AR ther encompasses to
administer f eHREINORMOBRSR R GEBREHNSHOBHRR BYERRIE IBNSNHERJ®;

CoMARGH A 7e CSHSUaR SRS SREGH LA Ry cRte ot b et
p_r&hemtonudé‘raodrﬁhgrapmwiktmw simoLitb h rooed ﬁu?erap'y]@y. df’rrem_nm
disgrde "'!?vin‘ﬁhfi‘Hé’%lﬁ{tﬁerBPﬁig‘&%ts r&qm%%ﬂﬂﬁﬁraé%%%?;%%e‘@'{l} the

present’ invention, or a pharmaceutical composition or formulation
cORAPHBIFG A NRifrGBive arBatHirplou RN eHEQPEEERE IR RETTiP fndg HEigate
adimiupteRE-6QREHE Aribastatianakslyr esrRvERlYRigSeRRIatlY Wik at
least one other pharmaceutically active c mlp und selected from the
fofSWAHRN 'SR BFBBQE\%%,RH%‘F&‘MIH&'BJ%% PO PEIGHHEIRY
agameitadimea nalnodripibylevet enapyapmehrbojordisiard, citalopram, clomipramine,

desiprarming, xRN ARG HNe. SRAS0NR N 3?&&1%8&{&% %Pé’ﬁé?ﬂmi“e'

dU_OXEtII’_]e, gepirone, |m|pra_m|ne, lpsap! one, maprotl ne, I'_]O_I'tl'i ty ine,
nERYESEBREOPARITNRSHHEALLERDOSHIRNRY fotivarAemssisine Bbleamiene

ropgirpRRdSST iR ipRsRURGRBKSH rHap BiS xR EEHRImdpgMaine,
trazodone, trimipramine, venlafaxine, and equivalents and pharmaceutically

act [ EBIRRYRY g YRalalyIRe BoPmaIabr ueast DR e AL assitically
inelctiiagomyinotdissikecdd ffomakarfylevimgetiapine and pharmaceutically

ﬁg@b‘l’i%qﬂﬁé%ﬁ%@%m‘émﬂﬁf%ﬁ)&mr%ﬂ‘éo(i@, BDURTYSNRYS e glgling, but
, ple, amisulpride,

amitriptyline, amoxapine, bupropion, citaloprangraipramine, desipramine, doxepin
duloxetine, elzasonan, escitalopram, fluvoxamihmxetine, gepirone, imipramine,
ipsapirone, maprotiline, nortriptyline, nefazodopatoxetine, phenelzine,
protriptyline, ramelteon, reboxetine, robalzotartraline, sibutramine,
thionisoxetine, tranylcypromaine, trazodone, triraipine, venlafaxine, and
equivalents and pharmaceutically active isomergd)raetabolite(s) thereof;

(i) atypical antipsychotics, including, but nanited to, for example, quetiapine and
pharmaceutically active isomer(s) and metabolité(s)eof;

(iif) antipsychotics, including, but not limited,tfor example, amisulpride,
aripiprazole, asenapine, benzisoxidil, bifeprurcathamazepine, clozapine,
chlorpromazine, debenzapine, divalproex, duloxe®szopiclone, haloperidol,
iloperidone, lamotrigine, loxapine, mesoridazinenaapine, paliperidone, perlapine,
perphenazine, phenothiazine, phenylbutylpiperidm@ozide, prochlorperazine,

risperidone, sertindole, sulpiride, suprocloneictome, thioridazine, trifluoperazine,
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aripiprazole, asenapine, benzisoxidil, bifeprunox, carbamazepine, clozapine,
chlorpromazine, debenzapine, divalproex, duloxetine, eszopiclone,
haloperidol, 30 iloperidone, lamotrigine, loxapine, mesoridazine, olanzapine,
paliperidone, perlapine, perphenazine, phenothiazine, phenylbutylpiperidine,
pimozide, prochlorperazine, risperidor&a, sertindole, sulpiride, suproclone,
suriclone, thioridazine, triflu L%‘geraz rlmetozlne va roate, valﬁom ac

2 e R sl RI AL VA ﬁeaca cf%% 93?@%3@ FiRifRscatsHyiva lehts
am peamea(e)dinal inattibeite(sk tmraud, fﬁe)adlmhitﬂytmhncludlng but not

rkg?daF& RS IRIGi R G RAnicdEAR! rf?él%ﬁﬁé‘z&ﬂ ZRRIRES:

turates such as adinazolam, alprazolam, balezeépam, '5 bentazepam,
br@ﬁ@&ﬂ@ﬁﬁﬁbWéﬂQ@aW'%&?Bﬁ@ré@ﬁék@ﬁﬁ%?a%ﬁa@am balezepam,

?%@Eﬁ%ﬁﬁ@%'?ﬁo%@?ﬁﬁa&o@@@ﬁ%sﬁlRh%&'%ﬁﬁﬁ?ﬁ"'ﬂ@re&l@ﬁ%am
eno m unigrazepam urazepam, 10Sa am, lorazepam, lormeta am,
el e R D oy
reﬁmEpmpahH¢hlzat&thrémpaapaaMammmdméaam,uhlazrepamate

en

meta?bollte(s) ergfjﬁ%?rk antlconvuls%r%éﬁﬁﬁfﬁll%%ut no [ﬂg (?er%
e%é@ﬁmé”baﬂﬁaﬁlﬁaﬁémn@'alﬁaﬁifbaﬂéamoéﬂ@%@%weaﬁﬁ”d

Eﬁf&@é@l&@lﬁf@ém%%ﬁh@@{l dbo aﬁuw?eta?lamt(gze?mf metabolltle(s) thereof;

zheimer's therapie |ncu in not limited to, for example

MDA I By T e Ao RS THF o ARy
actblprisatm dafepandinealabapta(), thedeaduvilpRsptinsoa ety estive
m%%pée%ﬁr%a% @g&ﬂ gs f&rg ple, deprenyl, L- dopa, Requip, Mirapex,

bitors (i.e. sele ean rasagiline), come inhibitors (i.e. Tasmar),

ALinhiBheiRed s bATRIISS UREIKETIth BIORGN R N TR0 yREgmhi Seevedtine

agnBlRkhtiABPRIFIRE, %ﬂf‘&}&\@%@@ﬁ&%ﬂfw@%&%@l@'ﬁ%n@ﬁ@ and
synthase, and equwalents and pharmaceutically active isomer(s) and

mmﬁmﬂlét&()smg%%? '(viii) migraine therapies, including, but not limited to, for
examMarmnhsmrqomwammMammIegbwwmnmte rtelitapleatmygoling, -
d'%' aI:EQg ZR/P% L‘?W,P,&% ﬁl’%%‘@t{ rﬁ’éﬂ%a&‘g ﬁeataéb

pergolid amlpex e 'rizatriptan, ropiniro atri tan itriptan,
zomitbitesm (iand @anwwﬁ%lah@lmmﬁmﬁnmgab@ﬁwbltors NMDA

antagonists, Nicotine agonists, Dopamine agorasid,inhibitors of neuronal nitric
oxide synthase, and equivalents and pharmaceuytmetive isomer(s) and
metabolite(s) thereof;

(viii) migraine therapies, including, but not lirad to, for example, almotriptan,
amantadine, bromocriptine, butalbital, cabergoldiehloralphenazone, eletriptan,
frovatriptan, lisuride, naratriptan, pergolide, mipexole, rizatriptan, ropinirole,
sumatriptan, zolmitriptan, zomitriptan, and equévdas and pharmaceutically active
isomer(s) and metabolite(s) thereof;

(ix) stroke therapies, including, but not limitex] for example, abciximab, activase,
NXY-059, citicoline, crobenetine, desmoteplasemefn, traxoprodil, and

equivalents and pharmaceutically active isomenfd)raetabolite(s) thereof;
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isomer(s) and metabolite(s) thereof; (ix) stroke therapies, including, but not
limited to, for example, abciximab, activase, NXY-059, citicoline,
crobenetine, desmoteplase,repinotan, traxoprodil, and 30 equivalents and
pharmaceutically active isomer(s) and metabolite(s) thereof; 9 (x) urinary
incontinence therapies, including but ot limited to, for example,

darafenacin, falvoxate, o nin, propi erm alz tan, solifenaci
oo ARG TR e T e kRt e oy
mdmbfﬂ ecs), tfaévem&teéxx)xy@utwmatfpmpwarthsnerhfdrn@nmlmheltodme

Aﬁ%déau PREAR l? Héﬁﬂ&@éﬁﬁba@'?&ﬁ% I;flxg §HN gBts
p armaceutlc I active iIsomer etabolite s)t ereof; (xli
ndéibéﬂﬁW@%mQIﬁ’é‘#aéﬁ@éam%ﬁjd'ﬁbldﬂﬂﬂ fttiiFitedteo %%&mﬁslegabapentm

calgsaxith, Breranmib alemicsexidn EofroarRlsREbV lislafrnes.and

loxoprofen, naproxen, paracetamol, and equivalents and pharmaceutically
df\‘%a?% é?? '{'Sﬁ%?%etabolite(s) 10 thereof; (xiii) insomnia therapies,

inGiylingciceptice ainatdmfesexainpieg dyanfielatdeo, flobeaabitad, aleia'uni«ib,

a@ﬂﬂﬁc’&! 1Bl1IRARARs %?e&"#ﬂb%lf’d@o AP HfEa SWBIg’éro%QPW

clorethate, dexclamol, észopiclone ethch orvyno etomidate, glutethimide,
hé?&ﬁ@ifﬁﬁﬁnﬂyémk?ﬂm&mﬁfééléaﬁﬂ@ﬁ@&ﬁ@ﬁwwﬁﬂﬁ@pﬁdﬁhwﬂaﬂn@@bd'te(S)
metbagsalone, midaflur, nisobamate, pentobarbital, phenobarbital, propofol,

ramelteon roletamide, triclofos, secobarbit aleplon, zolpjdem, and
B e R WA

arujlébm)blrmmmablﬂzamohmmmh@ehbmtﬂhntebbm;t&ir eqauripée chloral,

C%B%@%}&Pé” rordird '% %%PSP%%EE\M&W JedfpaRzapine,

quetiapine, va proate proic aci erapam d eguivalents’and

pransdteudeahplazanas diyiisyzne) m@q@ﬁyﬁd@wﬁtm@omgﬂmbarbltal
C%MM@%%@WHl@MH’é‘ﬁh&@”H&HBQér@:HH%W&Y&EmOPr%%m the

dosage range described herein and the other pharmaceutically active

cdAPELRRNoF Ol AT En L iR Tins S pRPAVR A RRENY & PRI HB Y o F M UBRLS fd
deswaibext suticediwativea5omdniispting nhietabeliig(dlefapyidn a warm-blooded

ag%\ﬁé]e%el%%l?l ﬁr}’ rh?nofm%l% ”lﬁﬂ%‘?nﬁl{w fQVSQg{?\‘%?%r%%mazepme

ventlon armaceuti
divalproex, gabapentin, lamotrigine, lithium, olapzne, guetiapine, valproate,

valproic acid, verapamil, and equivalents and plaa@entically active isomer(s) and
metabolite(s) thereof.

Such combination products employ the compoundkisfivention within the
dosage range described herein and the other phamtizadly active compound or
compounds within approved dosage ranges and/alabege described in a relevant
publication.

In use for therapy in a warm-blooded animal su&h duman, the compound
of the invention may be administered in the forna@onventional pharmaceutical
composition by any route including orally, intraraukarly, subcutaneously, topically,
intranasally, intraperitoneally, intrathoracialigtravenously, epidurally,
intrathecally, intracerebroventricularly and byeigiion into the joints.

In one embodiment of the invention, the routedrhaistration may be orally,

intravenously or intramuscularly.
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composition by any route including orally, intramuscularly, subcutaneously,
topically, intranasally, intraperitoneally, intrathoracially, intravenously,
epidurally, 30 intrathecally, intracerebroventricularly and by injection into the
joints. In one embodiment of the invention, the route of administration may be
orally, intravenously or intramuscularly.glO A "therapeutically effective

CotermiraekD) e RS S ARG VISR CRPRCCA s NG,

weéightrasdnespensenaithebedieteuaineatiant rerohimte ghrkk te dheviHimighienown
co of ise ingy.tr - I '

N b CGAGEAE R R SiICE IRRNIGY SIEpe SR b ke
my/KgRER qodesp ettt dhRaRs BRI RatRASHI ERiRAgEBMRIRSY Single or
PGy FBHAGE anhOWRY B3 BNRANRRRISNREYISS R i-EI6BaDEDH eIk B0@riety of

factorg,g/'ncluding, but not limited to, for example, the bioavailability of the
co’ﬂﬁ{ H&g'of the present invention 10 in the administered form; metabolic
stability dahd koegificod csxtitevelfdhe Spgudicycohtiosage dyopinc plasautiject,

SNl R e e B R AR & Yt IR b o
cditiedtorfonauesaisstio Piprvpirhi e fdsampenndsef £ BrRseRaEYestion

NQFR K FRREES ERCk YA Bt S RRYEI GaB dM BN RatsT i RO R ific
individualrgi%imen and 15 dosg?%e level that is the most appropriate for a
[

ARG RIS h A RIRRSTL) Y ERL D iSRS B R sl SERLR) health, sex,
campatdiani tensphfog moderapduincealfthenpisisantaty eh Baorcioivatesy

th : J t . i iati i
LA alE bl arspigion hay
pheamsiesatdy abmiRtirm omigiasngapdetermiibanadtidvalgraieen and

inyRRtge sy aiasithererio st & pRyRRC i icaliManarpfable salt thereof, in
association with a pharma_ceuticaql;g/gacceptable carrier for therapy, more

particulaftf4BiPHRPA DS S AU A i PARHUIOHIBRSILIR 60fERESLT 2

phmmammdioatm@ mpeeitto‘m/eotiwjsiolgaiesc_nlmmmmhafrt’rw@uﬁselm acceptable

NYERYR0, %?'Yﬁ‘tggsgk?éﬁ% \Bftr?af@Hﬁ%&@&ﬁ%@%&%@%@ﬁ’ieﬁ salt thereof,
ap i able

in associationh wit armaceutically acce arrier use in any of the
conditiorRadlistiards dhasee provided a pharmaceuticahposition comprising a

compound of the present invention, solvates themad pharmaceutically acceptable
salt thereof, in association with a pharmaceutjcaticeptable carrier for therapy,
more particularly for therapy of pain and anxiety.

Further, there is provided a pharmaceutical comipascomprising a
compound of the present invention, solvates themad pharmaceutically acceptable
salt thereof, in association with a pharmaceutcaticeptable carrier use in any of the
conditions discussed above.

Even further, there is provided a pharmaceutioalmosition comprising a
compound of the present invention, solvates therad pharmaceutically acceptable
salt thereof, in association with a pharmaceuticaticeptable carrier for the therapy
of depression.

For preparing pharmaceutical compositions fromcivapounds of this

invention, inert, pharmaceutically acceptable easrcan be either solid and liquid.
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Even further, there is provided a pharmaceutical composition comprising a
compound of the present invention, solvates thereof, or a pharmaceutically
acceptable salt thereof, in association with a pharmaceutically acceptable
carrier for the therapy 30 of depression. For preparing pharmaceutical
compositions from the compounds of this invention, inert, pharmaceutically

R A R S A e
suppbsiterasl Auppliditareer can be one or more substances, which may also
actas d"Aér%tBa}B AT Igh AREHR GOMPLZGIS it o556 NS AGGRNs,

binders, o e 5 disintegrating agents; it can also be an"encapsulating
mﬁt’é’ﬁﬂngrﬁ%wae?’@!lth@z@éﬁvib%@;%fﬁﬁﬁeﬁﬁémﬂ@@%ﬁdPWHﬁiﬁvigﬁrﬁaQ'%ixture
\I/Viﬂibg?@gﬁﬁ'rﬁ]i’r% diyisies! ﬁ%ﬁ’@lﬁ%@féh%i@é@%ﬁ%a@rﬁ]? ahctiV_e cor:nponent-

n tablets, the active component is. mixed wijth the. carrier having the
necessal) BP0 EREE SORRHEHIGEO GBS (o FUcki ithine
shapsyatid derecdegirechdldf Fer iprepdiongosupgiaei tany comepositiaablas, the
low-melti ; i v, aci i - -
5 o B A
stiHiRPE RsapRIten hartoerRBacs trikktlfresihrieRedRsERinto convenient
sized mm&dﬁr@%arﬁ{wm&imlmﬁp%@t%%,%uisabiﬁgm@&%mras a mixture

magnesium carbonate, magnesium stearate, talc, lactose, 15 sugar, pectin,

a9 Y REUIESART FREAD REIRT S iRf AL DB ScisfgJedient Is
cellisjpased theraimettyn fpwexamptn ativitgr, Thetdinehbeogene dermadorpositien

© ghendaiRRled- e Dl aien.abilhaag e, SofRonent Wit

ericapsulating material as a carrier providing a capsule in which the active
componé&iighie G IR G cRseNealBred ot INAGEEH A aiariRIEWARteSE

2G5{yas, ipREPOGBHAR WiHidh, SRYRAN IS aARMMASINSHHIAH chARIRTnethy!
powders, cachets, and capsules can be used as solid dosage forms suitable

foF Bidiosanfrl RIS AT FRaBINSEsANSH S clude solutions,
suspensitins tandcamplesititn selsexarapiedsie el waienouiabater gindryietiee

O A S SRR M TRETH T e
active component (with or without other carriessyurrounded by a carrier which is
thus in association with it. Similarly, cachete arcluded.

Tablets, powders, cachets, and capsules can Heassmolid dosage forms
suitable for oral administration.

Liquid form compositions include solutions, susgens, and emulsions. For
example, sterile water or water propylene glycdlisons of the active compounds
may be liquid preparations suitable for parentadahinistration. Liquid
compositions can also be formulated in solutioaqueous polyethylene glycol
solution.

Aqueous solutions for oral administration can keppred by dissolving the
active component in water and adding suitable eolis; flavoring agents, stabilizers,
and thickening agents as desired. Aqueous suspenfr oral use can be made by
dispersing the finely divided active component mtev together with a viscous

material such as natural synthetic gums, resinthyheellulose, sodium
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compositions can also be formulated in solution in aqueous polyethylene
glycol solution. Aqueous solutions for oral administration can be prepared by
dissolving the active component in water and adding suitable colorants,
flavoring agents, stabilizers, 30 and thickening agents as desired. Aqueous
suspensions for oral use can be made 1 dispersing the finely divided active

ti t th ith a vi . material h tural
oy R BIRY! FSUNE ) P o SEo L AT B AT Setehcgk,
arfdrothietisasppending agents known to the pharmaceutical formulation art.

Depe“diB%b’éhﬂ?ﬁ%ggiﬁeo%@@w%mm@tr %R'I%HTE?EE&H{&%%BWBB&%W

will ﬁreferably inc rom 0.05% to 99%w (per cent by weig more

préefé ISR aOhoRE D TEBEbHRY LIRS Lo PBUAENON BghiwENe Pr gfiprably

PefeRNtAS $050MKI0 B theibenhasatien tetahcenpRPiRenRge R ReriRect,
thEé)resl?nt iHventio rovides.a method of preparing the compounds of the
pr

% 15EARSh RS g‘é’ﬁ%%%ﬁ}nent, the invention provides a process for

preparingn-{@rl€r aspect, the present invention pravaenethod of preparing the

hy&i&ﬁ@gﬁ%@#f%ezypgg-eélﬁg%ﬂugh&yl(1-(thiazol-4-y|methyl)piperidin-4-
ylidene)methyl)benzamide, comprising reacting
N-(2-hydfbReeamyPorifrasthya invention provides a prodespreparing N-(2-
gpﬁwﬂéwwéwﬂn%@r?w?ﬂmwm@@wrmw ' éM"fm)pipertidin—Alfq—
-thiazolecarboxaldehyde in the presence of a reducing agent such a
R b W R e R
er(mpelimiam,-yh@eimquﬁiWiW@empymmwmmhmme@mboxaldehyqle
hyiﬂrf??éyb?é'%}é%ﬁ'é?%‘Pé(é'ééﬁﬁ’g[pe?géq{é‘éﬂ@ﬂ'g?%%&SH&E&%‘@&VAH{)&HG%‘?&%%
de comprising reacting a protecte
4-evemesindg (2-hydroxy-ethyl)-methyl-carbamoyl]-
phenyl]-meiRyipeelRIBSAIFBRIMHE fridHAoH IRBAtR YGRS E FREPafing N-(2-

protected N- L . . ,
e e R M AN A e TV e T VR e eV D S A T
mictenPising deptivig ctipg saie ¢ v (bedeth-{4-[(2-tyd/-ethyl)-methyl-carbamoyl]-
R e rcnocec -
R s R lRefnchoiometio o g pratseed
pretaBtey ey Ny (BiRerdiy g -ylidenedmqolin-8-yl-methyl)-benzamide
meiylieprormMglsehepileari K enaiseiRRytag p arpiesigrbwila ert-Boc
group at 1-piperidine position. .

ylidene-quinolin-8-yl-methyl)-benzamide.

In a particular embodiment, said protected 4-(lrgd[(2-hydroxy-ethyl)-
methyl-carbamoyl]-phenyl}-methylene)-piperidinepiotected with a tert-Boc group
at 1-piperidine position.

In a particular embodiment, said protected N-(@rbyy-ethyl)-N-methyl-4-
(piperidin-4-ylidene-quinolin-8-yl-methyl)-benzangids protected with a tert-Boc
group at 1-piperidine position.

In a further embodiment, the invention providgs@cess for preparing a
protected 4-(bromo-{4-[(2-hydroxy-ethyl)-methyl-t@moyl]-phenyl}-methylene)-
piperidine comprising reacting 2-(methylamino)etblanith a protected 4-[bromo-(4-

carboxy-phenyl)-methylene]-piperidine.
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25 In a particular embodiment, said protected
N-(2-hydroxy-ethyl)-N-methyl-4-
(piperidin-4-ylidene-quinolin-8-yl-methyl)-benzamide is protected with a
tert-Boc group at 1-piperidine position. In a further embodiment, the
invention provides a process for prepatigg a protected

oiperdin AN LR SRR AP UAD (oo e
4-foetimybe@t lwartayXyppeyiyinetibiigten elipepdndimec3e dnaitheatieutidoc group
ergpg%?gmiﬁ@%%ﬁ}ﬁpted 4-(bromo-(4-[(2-hydroxy-ethyl)

methyl-carbamo enyl]-methylene)-piperidine is protected with a tert-Boc

group alfaRseliRliifs pERIREIMeRtaSRttRIGIEE S HoMmeEra LRy frBesxed
A-fegngraiéiGapemanehe pibte Srsaaiiv enehripiigiag isRsotRmechwittion.
B L e Pgetiory ST e eliesnie?
hyldrdooye il INNAnet iy H4H(piperidin-4-ylitkere enolinedhyt8ndtnyH thgh Zaemdami
iefgﬁfﬁﬁgg{@r{?ziﬁ@g%fe?gﬁaﬁi?ﬁ; _ncng ég- 20-y X -ethyl)-methyl-carbamoyl]-
pHERY e aBFIpNTRe Tl e With B-guinRlitRtsdestttacid. 10 Yet another
embOdinmtaﬂm%fﬂié@@rﬁ@éai%@tﬁﬂ%%ﬁr@&@@ﬁf%ﬁﬁ@&éﬂﬁr@[@éﬂﬁ%ﬁ_ﬂmé ﬁrotected

o e K et -4-{DIRerdn4-yidergainoin By ety
N+i2rxganiaieyte oy N- (Adthgiek(faistidnmephdegsdegdinaligt8iene-quinolin-8-

yl-methyl)-b ide, An even further embodiment is directed to reacting the
Bl RS

N-methyAn-gyRiERHTR STRasmAhisHirgoyesrietrRARBERY 4Ry wiyrethyl)-
thigzalardi-aathpidrRide,iRIEPETuinolin-8-yl-methybenzamide with thiazole-4-
N-(2-h droxyethyl?-N-methyl-4-(qumo||n-8-yl(1-(t iazol-4- _

yIrRIRRINpIBERdh A i tis bR 2 RIgE iRy e arfinddhrHei ¥ata
protteeted N2 ety JadtipBHeylzémide.
(piperidin-4-ylidene-guinolin-8-yl- 1 ide.| t ith a
tert-Boc I%) é%oeurﬁsgmﬁ#’p?%gﬁrié}ilﬁggggﬁ%%wgqr?ﬁg%ﬁ%% ilr_\%ént, said
prassed n4nyisieneauiehydrykpethyl)benzaneds protected with a tert-Boc

mgtByhcaPRMQylRReRY hsariylene)-piperidine is protected with a tert-Boc
group at the 1-piperidine position, A still further embodiment is directed to a
process %@H%Bﬁ?ﬂ@@\?—?ﬁnem’ said protected 4-(brom@24hydroxy-ethyl)-

methyl-carbamoyl]-phenyl}-methylene)-piperidinepiotected with a tert-Boc group
at the 1-piperidine position.

A still further embodiment is directed to a prssor preparing N-(2-
hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-(thiazal-ylmethyl)piperidin-4-
ylidene)methyl)benzamide comprising reacting 2-fwktmino)ethanol with 4-((1-
(tert-butoxycarbonyl)piperidin-4-ylidene)bromomeiffiaenzoic acid to form tert-butyl
4-((4-(N-(2-hydroxyethyl)-N-methylcarbamoyl)pherigstpmomethylene)piperidine-
1-carboxylate; reacting the tert-butyl 4-((4-(N4{2eroxyethyl)-N-
methylcarbamoyl)phenyl)bromomethylene)piperidineatboxylate with 8-
quinolineboronic acid to form tert-butyl 4-((4-(KR-oydroxyethyl)-N-
methylcarbamoyl)phenyl)(quinolin-8-yl)methylene)erjaine-1-carboxylate;
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25 hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-(thiazol-4-ylmethyl)piperidin-4-
ylidene)methyl)benzamide comprising reacting 2-(methylamino)ethanol with
4-((1- (tert-butoxycarbonyl)piperidin-4-ylidene)bromomethyl)benzoic acid to
form tert-butyl
4-((4-(N-(2-hydroxyethyl)-N-methylcarliamoyl)phenyl)bromomethylene)piperi

Ty RERA S SIS Cr ALl .n‘i‘f.ycii%éyx‘iﬁ‘;¥2'xnﬁ°8-
quimashysladpanioyd)gideoyfiianitertbBHyl) dhe(dy(dng i t yeahydxate to form
RS ol S RO e pe-L-carboy e

mék}W%BYBHﬁWwﬁén%(’d&ﬁ‘éﬂrﬂﬂstsﬂ)%é%mb@ﬁ&wﬁp@rmfﬂ@yi 4HmBRYRitE Yo
pRiNdR s meEinmebinmsénrat(dpinaridigalidanal danyaeld-frm the N-

yl)g%&bengmwldﬁm aré?ﬁiﬁﬂ B%Fﬁgfﬁmﬁ ghiai-4-ylmethyl)piperidin-4-

yligetenkiuetblih b@rytamedeyl)benzamide with thiazole-4-carbaldehyde to form
the N-

(2-hydroRy e g 13 et dto T By st
yIﬂ@ﬂ@)%@%%@ﬁf@ﬁﬁﬂ&%ﬂh@rﬁ%ﬁ@ﬂlﬂmrﬁpt@ﬂﬂﬁnyl
4-((4-(N V%‘ﬁyﬁgq;%hﬂ)immenﬁ is c81|rected to :\I (2)hygim /- Nlmethgl -4- it
carbamo inolin- ene)piperidine-1-carboxylate.
(f ée 'HB}h‘EYéﬁPB‘E‘jé%éﬁr IR St %@“ﬂﬁﬁ% 284 roxyethyl)-N-methyl-4
((plperldin geyiedehel)éqmmmouaq/bmlaehy\k)bmrmdea@mg;emeaiatmmance with
R RLes t%] H@W@'Qﬁﬁcﬁ% ?g%ﬁ%??ﬁ%%@@ﬁ?f IS VI thededrving
edin t

Schemes an € general Know dge orones e art and/or in

aeersises s eermatheds set forth im e Exemmint liest [SiRveSDIvents,
1ﬁé%@@r@%@%ﬁ@ﬁﬁé&%@B%QF%aéﬁaﬁWaﬁwm@aéu|§na¥ SRSy one
als

selected by one of ordlnarésklll in the art. Starting materials are

cothATErRLH Kl AN Bt re i SgRaiar el P OHRELRIEY FyalRPIGor readily
C pnelpinatod gl deeshitdee inaae he. eCypidyiedtirdheiqrepasation ehployed in the

o ﬁnge&ﬁﬁaieﬁg«ﬁ@”;ﬁf@%éﬁ@%@’#%ﬁé&%%ﬁé@e
suitable for these techniques

Scheme 1

OH
HO. o)

B
Br 7 ‘ O
H3 CHs Step 3
Step 1 | Step 2 I N ‘ .
—_—
N

wherein P is an amino-protecting group.
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N Step 3 SteptH31Step2 P NNIIIIPNP 00 HCHCHC CH 3 N Step
43N VNIN HN wherein P is an amino-protecting group. 15 Stepl
Compounds in accordance with formula Ill can be obtained by reacting a
compound in accordance with formula Il, which can be prepared in
accordance with the process set forth {gr compound 5 in WO 2001/074806,
with 2-(methylamino)ethanol in the 5 presence of a catalyst, such as, for

e e, N-methylmorpholine and dimethylaminopyridine; a solvent, such
asC fon @Exanplie, oRtFdand e edto fotriejsatidcan eppisshbate adungiag oegupent)
S S%am - Zokti =1-¥D- é\#ﬂi,m NG t rani

teliﬁaf %%Dr{') éorate, ﬂ-q(%%%enﬂ%frﬁ%%%%gp%- ' ethﬁ?aﬁ%@%%li %gHet% piocess

TS IBARRC QI BB SO ROLAE A3 Ml thylamiRmatianol in the
B B R e of
accor nce wi ormula | -quinolin oronic acid in e presence o
T s st LD o HR Bk A BT e el
oy itk pit s @), palieatiyfof SR RATEE AN N-

P . 1 i rbonate,
cJeareiiio iR A A el RESAIGRARTID Ao

suRindea o dixaigth By dsapiepyrarith epEIM Y CEIFEAISle/water at elevated

tergpgratures; and optionally followed by purification with Si-Thiol, which is

commercially available from SiliCycle, Inc, Quebec nada in a solvent,
SUCATR0 %Mﬁﬁ%&i?&?ﬁwméﬂyj W?‘é\ér%ﬂ:BﬁH’?Ycﬂ%é(c%%Bmé GRfppound

fomwecbrdaagebeith formula Il with 8-quinolinebaiio acid in the presence of a
catalyst, such as, for example, dihydrogen diclim(@litert-butyl phosphinito-)
palladate(2-), palladium(ll)acetate, Padjipf, and PdG(PPh),; a base, such as for
example, potassium carbonate, cesium carbonateinsdgdroxide, and potassium
hydroxide; a solvent, such as, for example, isograftohol andacetonitrile/water at
elevated temperatures; and optionally followed bgifization with Si-Thiol, which is
commercially available from SiliCycle, Inc, Queb€&anada in a solvent, such as, for
example, tetrahydrofuran. Compounds in accordariitefomula IV may be
optionally further crystallized out of solvent.

Step 3

Compounds in accordance with formula V can be abthby treating compounds in
accordance with formula IV with an acid, such asgxample hydrochloric acid in
the presence of a solvent, such as, for exampmigade, dichloromethane,
methanol/dichloromethane, and ether/dioxane opiipfalowed by treatment with a
base, such as, for example, sodium methoxide aivest, such as, for example,
methanol.

Step 4

Compounds in accordance with formula | can be abthby reacting a compound in
accordance with formula V with 4-thiazolecarboxalgge in the presence of an

appropriate borohydride reagent, such as, for el@mpdium triacetoxyborohydride
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20 optionally further crystallized out of solvent. Step 3 Compounds in
accordance with formula V can be obtained by treating compounds in
accordance with formula IV with an acid, such as, for example hydrochloric
acid in the presence of a solvent, such as, for example, dioxane,
dichloromethane, 25 methanol/dichlorargethane, and ether/dioxane optionally
followed b treat ent with a_base h as, for e IpI SO |u me hox e
in'd STONATISSHAES A Saple. kbRt s

aatiohliznoethevity/feethaif@ll can be obtained by reactlng a compound in 30
accordapse ik Rl @ Ml %ﬁé%?&?&%?é@é%?% D RBHReRGE ST

an appropriate e reagent, such as, for exa

trideg WBB?O‘PTW'QB th@@@fﬁ@&ﬁeﬁféﬁwg%amémmm&m%és
telREyHIRUanME tbAs0IngBenhigglIgroethane/methanol. More particularly,
the compound of the present invenggoa and ';ntermediates used for the
preparation thereof can be prepar ng to the synthetic routes as 5
exemplified in the following scheme 2. Scheme 20 O O HO HO'1~~N (H

0),B O- Br NH(Me)EtOH Br/ TBTU, NMM, DMF OPd (2%), rgzcoa N_

~PK OONNN tBOCFEBQG“ O HO% O Hd
NH(Me)EtOH \
Br
| TBTU, NMM, DMF POPd (2%), K,CO,
iPrOH, 100 T
N N
{BOC tBOC tBOC

o o}
HO
HO s ~
Ty 2 T Q)
4N HCI N cho | |
| ‘ Ny

dioxane NS NaBH(OAC),
DCE N

I-=z

Abbreviations:
TBTU = O-(benzotriazol-1-yI)N,N,N’,N'-tetramethyluronium tetrafluoroborate
POPd =dihydrogen dichlorobis(diert-butyl phosphinito-R) palladate(2-)
NMM = N-methylmorpholine
DCE = dichloroethane

Even more particularly, the compound of the pregaregntion and
intermediates used for the preparation thereobeaprepared according to the
synthetic routes as exemplified in the followingpsme 3.

Scheme 3
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\ Nj dioxane N NaBH(OAc)3 DOEN NHN S Abbreviations: 10 TBTU =
O-(benzotriazol-1-yl)-N,N,N;N'-tetramethyluronium tetrafluoroborate POPd =
dihydrogen dichlorobis(di-tert-butyl phosphinito-kP) palladate(2-) NMM =
N-methylmorpholine DCE = dichloroethane Even more particularly, the
compound of the present invention and 15 intermediates used for the
preparation thereof can be prepared according to the synthetlc routes as
exemplifted in the followin sch e 3. ScheTFfe 317 p OHO 6 Off O HOB,
HO~ N NH(Mi)Ed T@TU @ P

K2C03/ACN/Hi0 cmBOC B mr% Si- Tto [HR~~N
HO~N (1.33mmoVg)/IHE I N 1. 4N HCdiexw Q@ _N\2
Cystalllwf/ACQécz,O 2. NaOCH3/MeOHtENc NaBH(OAc)3 N DCElsoc

o
(0]

HO_~

- O e SO K]

(1.33mmol/g)/THF I f | 1. 4N HCl-dioxane/DCM | |\ ‘ Ncho
) e

Ns

2. Cystallize f/ ACN/HO 2. NaOCH/MeOH NaBH(OAc)
DCE

tBOC

Iz

Abbreviations:
TBTU = O-(benzotriazol-1-y)N,N,N’,N'-tetramethyluronium tetrafluoroborate
NMM = N-methylmorpholine
ACN = acetonitrile
Pd(OAc) = Palladium (Il) acetate
K>CQOs = Potassium carbonate
THF = tetrahydrofuran
DCM = dichloromethane
NaOCH; = sodium methoxide
MeOH = Methanol
NaBH(OAc) = Sodium triacetoxyborohydride
DCE = Dichloroethane
BIOLOGICAL EVALUATION AND PROPERTIES

The compounds of the invention are found to b@atbwardsd receptors in
warm-blooded animal, e.g., human. Particularlydgbepounds of the invention are
found to be effectivé receptor ligandsln vitro assaysinfra, demonstrate these
surprising activities, especially with regard tmaigts potency and efficacy as
demonstrated in the humanmeceptor functional assay. This feature may lxad to

in vivo activity and may not be linearly correlateidh binding affinity. In thesen
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tBOCNH OHOBN N~ NS Abbreviations: TBTU =
O-(benzotriazol-1-yl)-N,N,N;N'-tetramethyluronium tetrafluoroborate NMM =
N-methylmorpholine 5 ACN = acetonitrile Pd(OAc)2 = Palladium (Il) acetate
K2C03 = Potassium carbonate THE = tetrahydrofuran DCM =
dichloromethane 10 NaOCH3 = sodiumgnethoxide MeOH = Methanol

NaBH(OAc)3 = Sodium t tox dride. DCE, = Dichl th .
B XSRS 2 ORI AN R CoE 4 M RES S S 5 the
invbtaioacate detarcthtocibaastiastivevantisi$ feesptols tomErmmd looceds
ar}‘é%@ 658 UMAL R 'EHHQXttﬁ‘lﬁmqaﬁé’{&%g}ﬂﬁ@&ﬂﬂﬁ% By

to be effective S receptor i ands- 1i vitro assays, infra, demonstrate these
S&B%ﬁ@r‘ﬁ'ﬁﬂﬁﬂﬁheﬁﬁé&@ﬁ}%ﬂﬁ‘?@%@t%iad’g@?%tb’@éwam igheddias
agdlenypsiratgd in the human S receptor functional assay. This feature may
be relate F(];hto 20.in.vivo CtIVIt and not nearly correlated with bindin
ity 1RGN 0L 175 ELRPLTY OO SR R R oe

towamin&rrase@yors and IC50 is obtained to determine the selective activity
tmg?g §ompound towards S receptors. In the current context, IC50

genera y refers to the concentration of the compound at which 50%

di§RBEEMERL of a standard radioactive S receptor ligand has 5 been

observeqyuman 293S cells expressing cloned humahandy receptors and

neomycin resistance are grown in suspension at 8ntih% CQin shaker flasks
containing calcium-free DMEM10% FBS, 5% BCS, 0.1Mréhic F-68, and 600
png/ml geneticin.
Membrane preparation

Cells are pelleted and resuspended in lysis b@@mM Tris, pH 7.0, 2.5
mM EDTA, with PMSF added just prior to use to 0.Mrfrom a 0.1 M stock in
ethanol), incubated on ice for 15 min, then homagehwith a polytron for 30 sec.
The suspension is spun at 1000g (max) for 10 mdi@t The supernatant is saved on
ice and the pellets resuspended and spun as b&f@eupernatants from both spins
are combined and spun at 46,000 g(max) for 30 Thn.pellets are resuspended in
cold Tris buffer (50 mM Tris/Cl, pH 7.0) and spugein. The final pellets are
resuspended in membrane buffer (50 mM Tris, 0.32uktose, pH 7.0). Aliquots (1
ml) in polypropylene tubes are frozen in dry ické&tol and stored at -70°C until use.
The protein concentrations are determined by a fieodiowry assay with sodium
dodecyl sulfate.
Ligand binding assays

The binding affinities of the compounds towar@ or p receptors are
determined by measuring their activities to displte radioligand binding to the
receptors in the membranes using a scintillati@xipnity assay (SPA) format.
The compounds are dissolved in DMSO, 3-fold satiited with DMSO to 11

concentrations and transferred atl/2vell onto 96-well white assay plate.
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The activities of the compound towards K and p receptors are also measured
in a similar assay. In vitro models Cell culture 10 Human 2935 cells
expressing cloned human K, S and p receptors and neomycin resistance are
grown in suspension at 37C and 5% CO2 in shaker flasks containing
calcium-free DMEM10% FBS, 5% BCQ,90.1 % Pluronic F-68, and 600 pg/ml

ticin, Memb : tion 15 Cell lleted ded i
e T T L
tousmes hiongil & @hrgaige Mestdek anddtiesmmi)iickielmatspkoridredioriSamin,
e e e LT

pelidts 3Bl Msltded BIRIRBRAPbefcteVinied Kiperrgdtahs ¢reftBdiNspins
201360160 bInEChAMRKEPPUA RS 4E:0AM eimaxiar 3@imithe pelwssmarane and

ded i Id Tris b 0 Tris/Cl, pH 7.0) and in. Th
e TR0 A AR BB RIS S BREPERD SN IBS GRS
suogmypid. 7.0). Aliquots (1 ml) in polypropylene tubes are frozen in dry
ice/eth ; t- il ' '
detormim e R oA -
Lige Braing rﬁ§§ﬁ§%aﬂfﬁélﬁlhﬁiﬁi§fa\‘m#iﬁé§ oF FReepiPhpesRastisardiroBor

p B@@.ﬁ,emfg g;éﬁgéleat?ﬁrahwiewﬂgmagwm@ %igﬂi%%%ﬁ% Iﬂﬁﬂ%%ﬁg}?%ng 100
radioligand pinaing to tne receptors in the memporanes using a scindliation
o el e it B0t R iRp R BE RURLE AR IS0,

3-twichseuradis]intedbratie D MBS FA 1He attsn CENdy &itiatsbat drisaoftter iahatd 2 are

I/yvell 86-well whi I ith ic, S.
Uk SR S Rl sl ne i e
25t ha R feeRAiRNG BAINGIRRIYIWRR e iagbrdRin @t ePHeat2g¢nm at room

agglfiBiaGRatetBMbISRADRSRMTY G B GRAbISbinIngch iR G M
Tris, 3 mM M(‘%Cflz 1 mg/ml BSA, pH 7.4, which is _stored at 4C after filtration

5 B YITLS B2 RefiRa s RRaSUSY B RREORITRGFRERRITIR! dpstrumen).

magothardne)amd nonspecific (NS) binding are detered in the absence and presence
of 10 uM naloxone respectively.
Functional Assays

The agonist activities of the compounds are mealshy determining the

degrees to which the compounds stimulate the bindirGTP}]*S to the receptor-
G-proteins complex in the membranes. Thed#d E,.« values of compounds are
determined from analysis of the concentration-raspaurves.
The compounds are dissolved in DMSO, 3-fold setiited with DMSO to 11
concentrations and transferred atl2vell onto 96-well white assay plate.
The cell membranes with 6 or p receptors are thawed at 37°C, cooled on ice, gasse
3 times through a 25-gauge needle, and then mixudtine suspension of wheat
germ agglutinin-coated PVT SPA beads (PVT-WGA SPAGTR/S assay buffer (50
mM HEPES, 150 mM NaCl, 5 mM Mgg&ll mM EGTA, 0.2 mM DTT, 1 mg/ml
BSA, pH 7.4). After 30 min on ice, 1Q0 of the mixture of membrane and SPA
beads are added to each well of the 96-well assds pontaining 2u diluted

compound.
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SPA beads are added to each well of the 96-well assay plate containing 2 |
diluted compound. The radioligands for the binding assay are 1251
Deltorphin Il for S receptor, [3H]- U69593 for k receptor, and
[1251]-Enkephalin for p receptor, respectively. Naloxone 10 is used to define
non-specific binding. The binding reaction is initiated by adding 100 pl1/well

radioligands dilyted in Binding Buffer to the assay plate containing .
compoutH Mo T B A SR e LR Qo OB GH A
liganus anel AODpVIdbihd2hixRedaspiiodd Excmivifios §368L A ataththg NM

for [1251] -Enkephalin. The pl ontaining binding mixtures are left. on
SRS (B e B SR BEAR e SN ARREI SSRGS 1o
cedfirifigetize pBOSspra $pirtGimArehkiighei ARG Seah wed GITHIE Palter is

MERRHKGt Kjﬂé QQF@HQEeFr?ﬁﬁa%%r J ﬁ{é;%}]ﬁl LHORG M ¥8b@ﬂrﬁ)¥%’&%er

nonspecific binding are determined in the absenceand presence of 1
pNPe&IIXENBSE B}E RN Functional Assays 20 The agonist activities of the
campeunds/siee measured by determining the degrees to which the

complox TRRRBTILGIEES (oHS WRStPIS A S e L5 SFIE are.
dqlemeimmjdf@mignaltﬂsmmwmmaﬂmprgmmgqmmm SB.
oo 0« U T P T e

THadellofMBReRISUARKITESTOR R Edpt i el & itharreeriiLired E8addn

Icg HRarpPfusHMesuRen I GadS-gaEa@. needle, and then mixed with the
suspension of wheat germ agglutinin-coated PVT SPA beads (PVT-WGA

SPA) in GTP-yS assay buffer (50 mM HEPES, 150 mM NaCl, 5 mM MgC12,
1 PINYBETA, FROPERDIES AMDy/MMSORRSBRUEG WMET ARSI BEMMARON ice,

1001 gﬁla%m%%mmp%g@?ﬁ\%%A beads are added to each well of

the 96-well assay plate containing lluted compound. 20 GTP[y]35S is
diluted witis GrPgLhas a8 tireeUs s v iMBReNIRFRs @Ne DR ahgsieble

pl @weﬂ?w@rﬂ@@aﬁa@i%@mg;a%afamt@%ﬁaypnm SR Droperties dase

compou membranes and SPA beads. After shaking at room temperature

foP A4S IEOHHFINENS IAWVING @3FA%S: a centrifuge at 2000 rpm for 5 min,
arsbebify]35S

The thermodynamic solubility of the compound(s)hia present invention
was determined by stirring a known amount of thegound at 25 °C for 24 hours in
a 100 mM phosphate buffer at pH 7.4. An aligouthef saturated solution was then
taken and its concentration measured by liquid mlatography/tandem mass
spectrometry (LC/MS/MS). LC/MS/MS experiemtal camahs and instrumental
parameters are described in detail in the LC/MSAd&ion.

LogD:

The determination of logD was based on the shisek-principle. The
compound(s) of the present invention was slurmean octanol-saturated buffer
solution and sonicated to promote dissolution. Jtiation was filtered to remove
any insoluble. After an initial sample was takdm solution volume is adjusted to 10
ml, and a known volume of buffer-saturated octas@ldded. The two-phase

solution is mixed, then separated by centrifugatidrsecond sample from the bottom
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Topcount Reader (Perkin-Elmer Instrument). Data analysis The specific
binding (SB) was calculated as TB-NS, and the SB in the presence of
various test compounds was expressed as percentage of control SB. 10
Values of IC50 and Hill coefficient (nHpfor ligands in displacing specifically

bqund radioligand are calculated fro cel Fit. Values of K calculated
PG RN W L O R
Ammmr\matmﬁvs IDRHUG(:MEW\B@ bESMerdD a]lﬁlmdﬁlmmm@mm&wetermmed
P f e [ e or
R e B AN R R 0D
pHé’f\*Hfacoklnetlc properties based on the tests using the following assays.
Sqnél@élgm,cmamevthermodynamlc solubility of the compound(s) in the
presen invention wa dete stlrrm wn amount of the
il 4 R B R g e e
alidetetofrtbe eangfmmdamlwmmrmmmees taktremedsisrcentaatcangrounds
red r
(L@%ls 8 g %m;&% AR0Y Hh'ﬁmﬁef%%%%% A9 NADPH,

Xperiemta conditions and Instrumental

pahhMsiels améeaewbeaqﬂs@@@wmmeqwgw&yé&ﬂﬂﬁ! MSidetggnine
dqleerna'g@ap P& HREBNYRE R SEsQRtiRishmke-dl@sihprineiietiitined based

compound(s) of the esent invention was slurried in an octanol-saturated
AT 850'558' INRURBAAS IR RAFEERRAN. The solution was
filteeais/ Menbnal\Bisany insoluble. After an initial sample was taken, the

soluton XAHIR 240 8.l A A RN RS oy serurated

octanol is added wo-phase so utlon mixe en separate

USRI, MEIBHD Seaiopiel Wore T M iaterm ALy ach aias 4y 6y 10
wasiherjaken (BetapmRisRritioy RS ertRsh BT TC-Pal

concentrations of the compound before and after_addition of octanol, were

de"’EHP?ﬁﬁ{EB'WLLeé‘H\A@/‘R%O"?H@% SEFRRCd NEnIRE L dife/ Wrareongiipss used
cadcalstechihazeghelalue.

MS ionization: Electrospray

Other MS settings: QuanOptimize was used ftoraated MS optimization
Flow rate: 1.5mL/min

Column: Phenomenex Max-RRr80 x 2mm, 4u or equivalent.

Column temperature: Room Temperature

Run time: 2min.

Gradient: (A) 0.1% formic agidOmM ammonium formic and 0.02%
(B) 90% ACN/10% Methanol

MS/MS condition Gradient method

Time (min) A

0 100

0.3 100 0
1.3 5 95

15 5 95
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5 Metabolic stability: The in vitro metabolic stability of the compound(s) in the
present invention was determined using human liver microsomes as the
enzyme source. The compounds (final concentration, 1 uM) are incubated
with human liver microsomes and NADPH. At various times, incubations are
sampled and analyzed by LC/MS/MS tpxdetermine 10 the loss of parent

or8€r elimination rate of the p&ent compound. LC/MS/MIS Analysis: All in
viv@samples were quantified@y LC/MS/MS using a Miedromass Quattro
Ultima MS/MS system (Waters, Milford, MA) fitted with a Shimadzu LC-10 15
Hpgga \/ % &Shimadzu Scientific Systems, Columbia, MD) and a CTC-Pal
aLH én’ge eap Technologies, Carrboro, NC). The specific LC/MS
condition8hasuunpoarslmayariz testeel dov: N idonzeitibmEd etherspray- @@ related
0 o _ ¢ _ el

I e G B e o S
equlciephy SabyyNIsaTORKStIE) RedatsliempesatpioR untimesaayiny 25
Gradient: (A) 0.1% formic acid (10mM ammonium formic and 0.02% (B) 90%
ACRIEIR- TARERbAMIRIEEER Y BbTN e AR e ThRIIRIA aGARIFIHE B 0

10fbRicBISgHEH Melndds 954 120067 paged B3ABGCRIE HeBrRoRkdiby\efihce
The compound may be tested for inhiEJ(ition of the human
ethereandorgis-tégateslire on the lonWorks HT. The results of this test is shown in

the table below.
Geller-Siefter — Anxiety Model Method

In the conflict test, hungry animals are trainedetver-press for food delivery
in a standard operant chamber under two condititmshe first condition, referred to
as the unsuppressed component, food is deliveredenage after 17 lever-presses
are made (also called a VR17 schedule of reinfoecg)n In the second condition,
referred to as the suppressed component and sdrallflashing lights inside the
operant chamber, food is also delivered followingaaerage of 17 lever-presses, but
electric shock is additionally delivered to thedit@f the cage under a separate VR17
schedule. Daily sessions consist of 5 alternatneggntations of each component
type: suppressed (3 min in duration) and unsuppde€&min in duration). The
number of lever presses emitted in the suppresseganent is obviously low
relative to the unsuppressed component. Anti-aynaigents, such as diazepam,
increase the number of lever-presses that the &imhmake in the suppressed
component within some range of doses, withoutialjethe number of lever presses
that are made in the unsuppressed component. ilCeai@mpounds of the invention
profile as an anxiolytic in this procedure.

The following table shows some of the biologicatadof the compound of the
invention measured using one or more of the abegeribed assays.
Delta Binding CR IC50 0.3nM
Delta Agonist GTPgS EC50 11 nM
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gene (hERG)-encoded K+ channel using a planar-array-based,
medium-throughput TM 5 electrophysiology (lonWorks HT). A detailed
description of this assay by Bridelan-Taylor et al. has been published in
Journal of Pharmacological and Toxicological Methods, 54 (2006), pages

189-199, which is incorporated by refepsnice TM herein for its disclosure on
thelonWorks HT. The results of this test is shown-in the table below. 10

GhRlRARRISt &R %@%Sﬁﬁ?mod In the conflict Jesﬂ%%gry animals are
trainediteieyecpoess for food delivery in a standard j@pgfiaat chamber under

tWwo-conditions—In-the first r\nnrllflnn referred-to—asthe unsuppressed
LILA ] rl I

C(WBﬁéqu@&d%gehvered on average after 17 leve 5 800 Wes ale made
(absenasligd a VR17 schedule of reinforcement). In thg mmm condition, 15
referred to as npressed component and-signa i ||ghts

mé‘?@@the operant chamber, food is also dellvered fcilkﬁNing an average of 17
leyRInAR RS0 S0t &lealiig ghaek dgmdditionally deliv y@QLt;pnmy.ﬂrﬁ?Jor of the

cage under a separate VR17 schedule. Daily sessions consist of 5

allRER&ITINAKRHARMS of each component type: siSpRdssed (3|min in
leé%‘l&?ﬂWU : Péﬁéé?ﬁmé& min i duration). The Au&uwber of lever

presses emitted in the suppressed component is obviously low relative to the
unsuppressed component. Anti-anxiety agents, such as diazepam, increase
the number of lever-presses that ghesppngals will make in the suppressed
component within some,LaW] rI%do es, |thout alteripg the nun%u)ber of lever

presses H&IAETHRHY! ﬁ?& &ﬁl EL PSR &SR0 ¥ pounds
of EnarplestidricRxdpsofileeanathaatsxidigtietn ¢h i pardasl gnes€heifokbovidngnay

t h

oS B AR A0 R S AAGICIBET RN SIS BV
CRatssuedaaNMitiBgahadaYRstigTPgS EC50 11 nM 23 Delta Agonist
GTPgS %elrpenaidd 496 iVucBirdingdihe) oMrl KReRaisirtns!CS0

620 nM
operations were carried out at room or ambient sxatpre (18-25 °C).

Unless otherwise noted, commercial reagents usprearing the example
compound and intermediates were used as receitbdwviadditional purification.

Unless otherwise noted, the solvents used in piregptre example compound
and intermediates were commercial anhydrous granésised without further drying
or purification.

The following abbreviations are employed herein: agueous; CCly:
dichloromethane; DMF: dimethylformamide; EtOAc: @dtacetate; h: hour(s); HPLC:
high performance liquid chromatography; HCI: hydraoxcic acid; iPrOH: isopropyl
alcohol; KCOs: potassium carbonate; MeOH: methanol; NaHCG0dium
bicarbonate; N&50O;,: sodium sulfate; Ngl ammonia; POPd: dihydrogen
dichlorobis(ditert-butyl phosphinito-R) palladate(2-); min.: minutes; MS: mass
spectrum; NMR: nuclear magnetic resonance; and T.EJ-(benzotriazol-1-yl)-

N,N,N’,N'-tetramethyluronium tetrafluoroborate.

Example 1
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Solubility > 500 M logD 1.6 Human Microsomes Clint @ 1E-06M 35
L/min/mg hERG lon Works IC50 18 M hERG lon Works % effect max 62 %
EXAMPLES The invention will further be described in more detail by the
following Examples which describe methods whereby compounds of the
present invention may 5 be prepared, parrified, analyzed and biologically

test d which are not to b nst ed a the inventjon. All
o B A Y G B AR e b Bk En e ertin-4-
operations were carried out)ddmm)mwtwwbwmﬁtmd@erature (18 -25 C).

Unless otherwise noted, commercial reagents used in preparing the example
10 compound and |ntermed|ates were used as recelved vvllthout addltlonal

exam@g,mg%m&dgr@qwggﬂt%m@g@ommerC|aI anhydrous grades
and use |th ut furt erd |fcat| The follo bbreviations
ro oS RSB B R & TR G
dimethylémre]}arpeiﬁdlE@lbarloohyllaaetdte,rﬂqblhmmndﬁdré‘d _atn'ghr compound 5
U R R W L S BRI
bi¢hf5oBaks: NaPwh AnsisdinkoseRate A e StigimhaiRGPd: dihydrogen
di@ﬁi@ﬂ%ﬂ&?ﬁﬁﬂr&%ﬂﬁ%ﬂ' @anhigEor hepiasatRidad t'ﬁ‘énsoﬁ‘ljBHtgﬁrrE/bﬁfor 2h.

ass 20 spectrum; NMR: nuclear ma%netlc resonance; and TBT

ST I S Sy T e R

Exmnmalaam brine. The aq washes were extracted WIAE(50 mL). The

D:é@erﬁgﬂng,\et %QE{' ¢ P '(ﬁﬂgb"méﬁsﬁﬁhgﬁ'%Rééq%%%eb%@'n -4

(2seydroAfiastinngeeyexanpaieeinghenyhiolisemgreseieded by filtration and
PipAEEINREOR W@G@Q'@t&ﬁbwm G%}?QZ%‘MW'WFPM@@:@ NI
60.6 mmol) and 4-[bromo-(4-carboxy-phen 2)
CDCls) 8 7.44 (d,J= 8.0 Hz, 2H), 7.3 )é g Hz, 2H), 3.91 (br s, 2H), 3.74 (br s,
2H), 3.54 (tJ = 5.8 Hz, 3H), 3.34 (1] = 5.7 Hz, 2H), 3.09 (s, 3H), 3.01 (br s, 1H),

2.64 (t,J = 5.9 Hz, 2H), 2.23 (1] = 5.8 Hz, 2H), 1.47 (s, 9H). MS ES+ 453.1.

1B. 4-({4-[(2-Hydroxy-ethyl)-methyl-carbamoyl]-pheniytiuinolin-8-yl-methylene)-

piperidine-1-carboxylic acid tert-butyl ester.

CompoundlA (4.0 g, 8.8 mmol), 8-quinolineboronic acid (3.0L.@,6 mmol),
POPd (0.088 g, 0.18 mmol), and®0;(3.6 g, 26.4 mmol) in iPrOH (90 mL) were
stirred in a preheated 10Q oil bath under nitrogen for 20 h. The reactiasw
filtered through celite and concentrated. The ngtevas purified by
chromatography on silica gel (gradient 2-5% MeOK,Cl,) to give a yellow solid
1B (3.27 g, 74%)."H NMR (500.333 MHz, CDG) & 8.91 (dd,J = 4.0, 1.6 Hz, 1H),
8.13 (ddJ=8.2, 1.5 Hz, 1H), 7.74 (di,= 9.5, 3.5 Hz, 1H), 7.50 (d,= 2.5 Hz, 2H),
7.37-7.33 (m, 5H), 3.86 (br s, 2H), 3.68 (br s, 2B%9 (br s, 2H), 3.52-3.43 (M, 3H),
3.34-3.23 (m, 2H), 3.03 (s, 3H), 2.57-2.52 (m, 24p1 (ddJ = 19.3, 7.6 Hz, 2H),
1.44 (s, 9H). MS ES+ 502.2.
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methylene]-piperidine-l-carboxylic acid tert-butyl ester (prepared as for
compound 5 in W02001074806) (20.0 g, 50.5 mmol) in DMF (240 mL) were
treated with TBTU (17.8 g, 55.6 mmol) under nitrogen. After stirring for 10
min., 2 10 (methylamino)ethanol (5.3 mL, 65.7 mmol) was added and the
solution stirred for 2 h. The reaction was dlluted with EtOAc (350 mL),
washed with 2% citric acid, 3% brin The hes w re
TR A S GRS A T PN BB S

over Nﬂﬁmld&en concentrated in vacuo to a solid. After stirring in hexanes
o o (et S HEAtN AR Hidesh

vacuum to af or (92%) of TA. TH NMR (500.333 MHz, CD 13

7.49 ping laterdmezmmrervg@s(aegantsct) apd QH)%%&“(E#%'“ZHWGB ) (Bk)sfor

2H)n3. 5|4«|éte&1er%é%e%)eé’a%&taﬂ&tﬁeﬂéﬂﬁey?dﬂﬁmﬁs@ﬂo(@r.%ﬂhr?u@élm@hs
1H), 2.64 (t, J =59 Hz éﬁ&rzgs t J =58 Hz, 2H) 147%9] H). MS ES+

4539499 tf@"ﬁ"{fﬁ?[Qg Gyt %W%%\M 19 8.98 (s,
- Ui 1§148- ;dhmemylarze)_mlpegdl(wd&arhﬁxym acebtersboty] sier.38 id-

C ( 8 mo ne id( ,.17.6 mmol),
%@QQ @r&%’% %’ gymrﬁgm_l an%_ﬁng%gl(\ g %’%1 m%%é)rﬁﬁréz( 0 mL)
weld), éil&%dﬂ)—aﬁmé‘t%a&e&i 30 Gl @)QtHerﬂlé)r Rifagen3td), 2068.0Fhe.0 Hz,
regplgo@ P%S glger_ep QM ugh eqlite pad gepgentrated. The material was
purified by ¢ omatography on silica gel (gradient 2-5% MeOH in CH2CI2) to
give a yellow solid 1B (3.27 g, 74%). 1H NMR (500.333 MHz, CDC13) 8 8.91
(ddby) ®420nydfokize thi).NEdatHlch miRchin185, EkialdI-4-Finésthyd 5isb Adid5
HzI )7 Oém‘l_ 5H22 , 7.37-7.33 (m, 5H), 3.86 (br s, 2H), 3.68 (br
S, 2H); (m 3H), 30 3.34-3.23 (m, 2H), 3.03 (s, 3H),
2 57- m@numﬂﬁ ESCHQ(DI&I Cﬂmlcg)an?i @8-t ZHpcathoslsiedin)e ISLEG +
S%rﬁoﬁﬁw dfchloroethane (16 mL) were stirred forr@h. under nitrogen. Sodium
N-(2-Hydroxy-ethyl)-N-methyl-4-(piperidin-4-ylidene-quinolin-8-yl-methyl)-
béﬁiﬁﬁﬁ%b@t@ﬁ%@ﬁdié %42?4§) BB HNE ReRHRIGIFHAMNATEY iR for

digrane e mikiurd Wayaillater ville QBKie wa)sadﬁmemféoanmﬁeetaml@dvas

stirred in e @%?59 [Hbg for 5.2 h. The ether.was the ted anfsg%
refBIRNG yetiowrsolity e UndefHighiadiith? 6% CO?LEE'(‘ %) 1H
NGB B hBR vt grdpMS0200 S)&1e8 ¢RitingB IR (INl-MM-e@H:I Mz, 1H),

20 788181 it dH)ad PRk CSMy 359y iPRNAR $550.333 MHz, CDCI3p

25

8.90 (ddJ = 4.1, 1.7 Hz, 1H), 8.76 (d,= 1.9 Hz, 1H), 8.11 (dd] = 8.0, 1.5 Hz, 1H),
7.72 (ddJ = 7.3, 2.3 Hz, 1H), 7.51-7.46 (m, 2H), 7.37-7.88 BH), 7.31-7.29 (m,
2H), 7.18 (s, 1H), 3.85 (s, br, 2H), 3.76 (s, 28157 (br s, 2H), 3.26 (br s, 1H), 3.02
(s, 3H), 2.78-2.71 (m, 1H), 2.67-2.52 (m, 4H), 22187 (m, 1H), 2.14-2.04 (m, 2H).
TOF MS E+ 499.21.
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8.0 Hz, 2H), 7.29 (d, J = 8.3 Hz, 2H), 3.53 (t, J = 5.8 Hz, 2H), 3.36 (t, J = 5.7
Hz, 2H), 3.23 (t, J = 6.0 Hz, 2H), 3.07 (t, J = 6.0 Hz, 2H), 2.92 (s, 3H), 2.63
(t, J=6.0 Hz, 10 2H), 2.15 (t, J = 6.0 Hz, 2H). TOF MS ES+ 402.17. 1D.
N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-(thiazol-4-ylmethyl)piperidin-
4-ylidene)methyl) benzamide. Compourgl 1C (3.3 g, 8.3 mmol) and
4-thiazalecarboxaldehyde (1.4 g, 12.4 15 mmol) in dichloroethane (16 ml-)
w (b%tti'rsr(gg%re d%min. under nitrogen. Sodium triacetoxyborohydride (5.3 g,
2419 mmi 2vagdaokiedhgh eNteatbgctidquvasistBrddii§nz20 4. The mixture

vvgwam PURAEGH AR ke W?a%ﬁf‘o%% AR aBCURIHR salt
N HCO% We_ (I)rgani%i pfélﬁé%a wasﬁgﬁ% over Na2S04 an cgncentrate .a
cohereeicRFoRPHISHITGAML20 g silica gel, eluting with 4% 7N NH3/MeOH in
20 CHzClz) gave 2.01 g 1D as a white solid (49%). 1H NMR (500.333 MHz,

CDC13) 8 8.90 (dd, J = 4.1. 1.7 Hz, | H), 8.76 (d, J.= 1.9 Hz, | H), 8.11 (dd, J
S 3o, o S TdTR h EhTohS yaage

7.9MmétByppedidin-A-3idérR9rtmh@erzdits. 1H), 3.85 (s, br, 2H), 3.76 (s,
2H), 3.67 (br s, 2H), 3.26 (br s, 1H), 3.02 (s, 3H), 2.78-2.71 (m, 1H),
2.67-2.52 (m, 4H), 2.46-2.37 (m, 1H), 2.14-2.04 (m, 2H). 25 TOF MS E+
499 21. Fecoumauiacpaaesding: to claim 1 or 2 for use asedicament.
N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-(thiazol-4-

Imethyl)piperidin-4-yli hyl ' h icall I
yigetybpiperdn.videncmelybsnaamite Phempcsulcal aecepieol

N {2 tigdroayetoythétmedby| ef-fqunnahridyyt(ldghiazol-4-
ylmethyl)piperidin-4-ylidene)methyl) benzamide. 3. A compound according to
claim 1 or 2 for use as a medicament. 10 4. The use of a compound
adzording Rhamaacewicalipomepidinl feeiiPEHIG arpedieeRnerndioe tecCtAdiaby

Of@éﬂl‘h@‘léiﬁﬁéﬁﬁ&i@_ﬁ[ﬁ@ﬂi?%&e&m@rﬁmticm composition comprising a
compound according to claim 1 15 or 2 and a pharmaceutically acceptable
carrier. 6. A process for preparing

N-§2-hydroproetiayljeN pregtinyhd NpiRedimsd~ethyl)-N-tmg-4-(piperidin-4-
ylidene-quinolin-8-yl-methyl)-benzamide comprising:
reacting a protected 4-(bromo-{4-[(2-hydroxy-ethgigthyl-carbamoyl]-
phenyl}-methylene)-piperidine with 8-quinolinebororacid to form a protected N-
(2-hydroxy-ethyl)-N-methyl-4-(piperidin-4-ylidenedmolin-8-yl-methyl)-benzamide;
and deprotecting said protected N-(2-hydroxy-ethAnethyl-4-(piperidin-4-

ylidene-quinolin-8-yl-methyl)-benzamide.

7. A process for preparing a protected 4-(bromd(4hydroxy-ethyl)-methyl-
carbamoyl]-phenyl}-methylene)-piperidine comprising

reacting 2-(methylamino)ethanol with a protectefthdmo-(4-carboxy-
phenyl)-methylene]-piperidine.
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ylidene-quinolin-8-yl-methyl)-benzamide comprising: reacting a protected
4-(bromo-(4-[(2-hydroxy-ethyl)-methyl-carbamoyl]- 20
phenyl]-methylene)-piperidine with 8-quinolineboronic acid to form a
protected N-
(2-hydroxy-ethyl)-N-methyl-4-(piperidirgz-ylidene-quinolin-8-yl-methyl)-benza
mide; and deprotecting said protected
N-(2-hydroxy-ethyl)-N-methyl-4-(piperidin-4-
ylidené-quitekn-Bryhnerhnh-b ena@ctizie N2 -hygirptind e bs ety pd fipg radin-
e BimeHRdmlieneneig bamov heny

-methylene)-piperidine comprising: reacting 2-(methylamino)ethanol with a
protecte®CAGHRE AARLERk (DI A-temigrenyielmeHihearkanmyA-
PreRERFIoR SRS E)hb enaiREtRe NS (duyslsetorbRdidN-methyl-4-(piperidin-

4-ylidene-quinolin-8-yl-methyl)-benzamide comprising: reacting a protected
4-(bromo-(4-[(2-hydroxy-ethyl)-methyl-carbamoyl]- 5
pkfbnyﬂmmdmﬁlsm@@pﬁdgi toeclaith 8;durithelirvebimp reactcid.tBe ﬁi‘cﬁqmade@s

(4 ? 6%:';% 2[(@%%%%% carggﬁgf&?]%ﬁ%%’%%@%ﬁ [?erl e Wlth
8- wm§WB@H6ﬁROW@C16ﬁﬂ f@m@t&%@%@ﬁy@lr@&y%hmfﬂ@é‘wﬂzﬁ-
1Qdpiesdidina- g}nmu@rﬁjman@@ﬂyﬁmbmﬁ tydhbgmg@mide. 10. The process

according to claim 9, turther comprising deprotecting said protected
N-(2-hydroxy-ethyl)-N-methyl-4-(piperidin-4-ylidene-quinolin-8-yl-methyl)-
belizai‘lfhd@todmmccording to claim 9, further aism deprotecting said protected

N BRG BEH A SRR B T e
cd@ﬁpﬁgm@eiégégﬁg ﬂhéa\hygroxy ethyl)-N-methyl- 4|ﬂpr|d|n 4-ylidene-quinolin-8-

hm.rm@(h% Maﬁymgyl -4-(piperidin-4-ylidene-quinolin-8-yl-methyl)-benzami
de with thiazole-4-carbaldehyde to form
N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8 20

yl(ﬂl(thﬁmb%qémeﬂcybpipeﬂdi reidiylitenfe)thebayl benzaictidg . the NF(®
pr a I in h i tected 4-1b
Rg&%%{)%‘fﬁyﬁ) &% B %gﬁ anQS?éﬁl‘ cﬁ% gtLBF.%% VEth&gRE dmide
4-YB10 then ol pd- ﬁym@kge_hyde to form N-(2- hydroXyﬁ) N-methyl-4-(quinolin-8-
Et%h)é'g?ﬁ’é'%|=ﬁ%ﬂlﬂ§éﬂ%biﬁ@ﬁHbﬂlmﬁaﬂﬁﬂﬁhﬂ?}ﬂgﬁiﬂﬂﬁdéﬂd said protected
hydroxy-ethyl)-N-methyl-4-(piperidin-4-ylidene-quinolin-8-yl-methyl)-benzami
dei are Téagbhricdepardentiyguttaiad BAL0 aviesidrbprgrectpdt-Jopipesidie
IC)OSIrlboxy phenyl)-methylene]-piperidine, said proéect-(bromo-{4-[(2-hydroxy-
ethyl)-methyl-carbamoyl]-phenyl}-methylene)-pipand, and said protected N-(2-
hydroxy-ethyl)-N-methyl-4-(piperidin-4-ylidene-qutin-8-yl-methyl)-benzamide are

each independently protected with a tert-Boc graip-piperidine position.

13. The process for preparing N-(2-hydroxyethydjrgthyl-4-(quinolin-8-yl(1-
(thiazol-4-ylmethyl)piperidin-4-ylidene)methyl)besanide comprising:

reacting 2-(methylamino)ethanol with 4-((1-(tettdxycarbonyl)piperidin-4-
ylidene)bromomethyl)benzoic acid to form tert-buty{(4-(N-(2-hydroxyethyl)-N-

methylcarbamoyl)phenyl)bromomethylene)piperidineatboxylate;



13. The process for preparing N-(2-hydroxyethyl)-N-methyl-4-(quinolin-8-yl(1-
(thiazol-4-ylmethyl)piperidin-4-ylidene)methyl)benzamide comprising: 30
reacting 2-(methylamino)ethanol with 4-((1-(text-butoxycarbonyl)piperidin-4-
ylidene)bromomethyl)benzoic acid to form tert-butyl
4-((4-(N-(2-hydroxyethyl)-N-

renctig MR P RO ﬁé@@y&% e eanoote

methiigEdraaoyhibieny)imomomethylens)pissiiineatoxg e xyitatg-with 8-

to f t )-N-
mﬁ%mwﬁ%gﬁneo@ J:(i(jedn%/) q@r:t% }nt{g)m(é% ‘ill\ﬁg?plp ridine- |-carboxylate; 5
dép%lﬂé&ﬁrfeatﬁw ROSHKN @Linein-3 W&taxg%mmme -1-carboxylate;
methylegrbacipyg ipbaapbiatinelisnylm y@wﬁmendlne 1- carboxylate to

N e R R SIS AHEB A o form
NReyganoygdtl)HNNmettng-4-((piperidim-4+yyiddaép) ftplingin-8- 10
ylllrgﬁ]t&ﬁ Bgﬁ q(ﬁzwgndthlazole -4-carbaldehyde to form the

N-(2-hy %

oxyet N-methyl-4-(quinolin-8-yl(1-(thiazol-4-ylmethyl)piperidin-4
ylideriepsiéta yhenriZamifiexyetheHiyatgthyl-4-((pifein-4-ylidene)(quinolin-8-

10 4-( MW@@W@MMH&@W%&M%M&M{H@Incﬂm@dﬂe&yemyn
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yI)met lene) |per|d|ne I- late.
DR TN g R S AN inotin-6-
yl)frmdehy!b)bet‘rmmﬁﬂaam The use of a compound according to claim 1 or

2 in the manufacture of a medicament for the therapy of pain. 17. The use of
a compound according to claim 1 or 2 in the manufacture of a medicament

fol thetenepapy Hfehiety: Painayeryde B EePRpsIAR ReRd et Rim 1

Ory) ReiiRg| BN RS HSeOf @amg%@ent for the therapy of depression. 19.
The use of a compound according to claim 1 or 2 in the manufacture of a 30

medicament for the therapy of anxious depression.
15. N-(2-hydroxyethyl)-N-methyl-4-((piperidin-4iglene)(quinolin-8-

yl)methyl)benzamide.

16. The use of a compound according to claim 2 iarthe manufacture of a

medicament for the therapy of pain.

17. The use of a compound according to claim 2 iarthe manufacture of a

medicament for the therapy of anxiety.

18. The use of a compound according to claim 2 iarthe manufacture of a

medicament for the therapy of depression.

19. The use of a compound according to claim 2 iarthe manufacture of a

medicament for the therapy of anxious depression.



