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BENZOTH AZOLE CYCLOBUTYL AM NE DERI VATI VES AND THEI R
USE AS HI STAM NE- 3 RECEPTORS LI GANDS BACKGROUND OF THE
wo bhENTFI9EIN Thi s application clains the benefitrof/ukkiB6/036423
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invention relates to benzothlazole cyclobutyl am ne
Qﬁﬁngﬂ?q FHO | A TN By
NEW thods for gma\kl ﬁgbt cg\n'poulrﬂlgjp,wgnd rre?ﬁgg‘gﬁgp@ YCHIATRIC
OR PABSDISGROERNK t i ons and di sorders using such conpounds
and conpositions. Description of Related Technol ogy
Hi stam ne is a well-known nodul ator of neurona
Iﬁd%B%ﬂ%HﬁMﬂméﬁ | east four types of histam ne receptors
rted in the literature, typically
refmTedtC)asinstamrm 1, histam ne-2, histam ne-3,
and hi stami ne-4. The class of histam ne receptor known
The geeshitsneantion idirestedgo opselicompenndsy thgirtuse it tigrapy edd e i n
neur ot ransm ssion in the ce tral., nervous system The
thﬂ?aé’t“&}ﬂaﬂ%f"%lf’(tsﬁ@}’s PURRTITBE SHALOYT COPPeHLPact er i zed
phar macol ogi cal ly on histam nergic nerve term nals
(Nature, 302:832-837 (1983)), where it regulates the
rel ease of neurotransmtters in both the centra
nervous system and peri pheral organs, particularly the
Bac 0 Ve ul ar system and gastroi ntestina
tract. H3 receptors are thought to be disposed

re ticall hi st am ner, erve en S nd
Ol B iRb et b R Gt i A8 FoPeyp o ffreh Bervous system
(CNBYr GREMmEHIE prodtisds it @FFBES on TEited] PBIBES By Bindaiatto and thereby activating
dopam nergic activity. The existence of H3 recef ors
ag

cell pagadsaeseptosh Theseaugedpfors heveleseal diyidehintofweapios clagwes Hie

;
ond 8504 A AR BR0 el LA Uiy g o i
recepfor IpdotElas el Meanseby haliigk thef recephiaw/tinsdyse Sighdls into éfe cell, and
(1998)). The act|V|ty at the H3 receptors can be
thﬁﬁdpkﬁﬁdlﬁwlkégulated by the administration of H3
receptor ligands. The |ligands can denonstrate
ant agoni st, inverse agoni st, agonist, or partia
The a:g&jaﬁcmtopm:glhwma;e. re¢eptore katiuRs) ak¢ G eeapinerospled vecepwanthat activate

dto nditi ons and di sorde rel a
a Vel OB O S BUL e e U BPs G bt e ol Huthmate.
Acti&afish @)m@mﬁfl ihtHAGhdRRalid Ebur GbHliRitd O &fm&ﬂetwdle following
sugar, anong other system c activities. Althou
reswamsomweﬂuas@délod?h%mm&md@fe@ﬁ@mghqsawn@mw (%I) hydrolysis;
mtrat():%ﬁlglfa} oarlcqqglgrgfeg;reo gclg 88111 éf {)]%(os l§paSe bbu\r%g}djugn Qlemhlbmon of adenyl

cycldTisédsad drtigcRades i the faimétm dﬁyélﬁﬁe&l@h@ﬁﬁe inbadptedphase(cAMP);
i ncorporated into pharnaceutical conposit.ions useful
actiyagionc gpapaihcyelafe aeases QUiiiRnaten oy ofiRGERIASER mepephosphate

(cGMpﬁeaQ:ttl'V d{ of r@lo eﬁﬁ)‘h?t Ieg@ %%Féa%%enzot o‘ﬁY cﬁpféﬁéége and increases

hes an
or degtehsabut the aetnmtye)fdzettageatand dagamhgatn@loa GhOIDI[deJ Sdhaepp er al., Trends

Phagaaeol Gtk 13 Qe SceBa g odient da o ARorS8HF Bimer ol
Neuk: &wra%%eozagjﬁfﬂ (£998), iBor& a‘hﬁ Ugol @ @r@é MRurabigl. B2:55%1999).

drogen, acyl, acyloxy, alkenyl, oxy,
alkoxyalkoxy, al koxyal kyl , alkoxycarbonyl,

oSG bRy AL st A Bl SARLMG a1 o

mGERS. dRkkihi, Fédron 03l BOXYL99MR Pobkax Weutvphashdoplogy 34:1 (1995),
hal ogen, hydroxy, hydr oxyal kyl , mercapto, nitro,
al kyl thio, -NR ARB,
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(NRARB) car bonyl, -S2N(R 4a) (R 14b) , N(Ri
4a) S2(Ri 4b), a group of the fornula -L2-Re, or a
w@e@ap4m82t he formul a - L3a- R6a- L3b- R6b; t he ot PeT/Usf006X136423

and R2 is selected from hydrogen, cyano, hal ogen,

al kyl, cycloal kyl, fluoroal kyl, al koxy, al koxyal kyl,

fluoroal koxy, alkylthio, -SO2N R 4a) (Rub)> and

-N(R14a) SQ2(Ri 4b); R3a and R3b are each independently
Knopfa ek abted/dd awehny3s: bgan(]9e3)aRathen adcagn divatdityloccurs via

cycl aIkyI fluoroal kyl, al kox aIko yal ky]
expresqﬂptae? iarieiiply splirsd forng of cw&/ﬁ %o m ‘el gy, PNAS
89:1033N( Rl )al., BARENDHOR 38 HAEPENGERbLY 15:3970
! 3geQect dﬁ?&& %fkatgl’, %el u{)br oal k)gf%iﬂ %r%xya g ,
(1995)al koxyal kyl , and cycloal kyl; or R4 and R5 taken
t oget her vvith the nitrogen atomto which each is
attached forma non-aromatic ring; R6 is selected from
Metabétofic gheiAiOFteptes su% c§ 81§ R GUBAIQRIH Yito tHR8&gio%ps, Group I,
sel ec%ed fromaryl heterocycle; R6b is selected
Group ik, end Grgup BhenGh Selbwgi@mamlno peid sedisnee bymelpRyslthhsecond

messqu%@%k y ﬂl %g zfegl %g]tt%(x%%%g%r%&dbyaﬁ)g%k)%}%(aﬁal%x)cg) chati\a[fénsucs.

Group 14331GRQomprRedm GMIRL mGIuRIS- m&%ﬁﬂdtdxﬁdiwﬁfy&pﬁ%dﬁvanants The
i ndependent | y selected fraoma bon - al k)(
binding @‘{' a_,gg)msts tod, ese_rg‘@mq(q@a\g}s in thq\&qj@&‘g?rsqﬁphospho ipase C and the
£ 1 -, and -N(R15)- R10 is
S“““q3§$g%?%ﬁ*¢§§ﬁlH“%ﬁ%ﬁé%%%gﬁgao, fluoro, hydroxy, and
al kyl ; Rl4a and R14 are each independently sel ected at
each occurrence from hydrogen, al kyl, and cycl oal kyl ;
Rl is selected from hydrogen, alkyl, acyl ,
Neurol@kf&@l()bg&t‘h%ﬂybn@ Pekn (i3bAdart R14D) NC(O) and RA and RB
are i ndependently sel ected from hydr ogen al kyl, acyl,
hal oal kyl , al koxycarbonyl, cycl oal kyl, and fornyl.
n.re
Attempéﬁ g{r érirg%tcei%?&gtﬁ p@yts%lcg%tcéllrélﬁg B{c‘: girr,rgpu fsxltaq%}%ﬁ{s sgt%%est ‘gmt acfttvatton of

these rédt@tdrs aflecritslr@ﬁronaws;blt@mﬂmWanbum&dtealmvleeteﬁmmtmted thaeGroup I
in accordance with a method, of the inventjon,

mGluPtSﬁaoeam opn REodyse POETYNAPHRNCHBER TRONApRliFALion A peurons in the

ippoch 55 THbR b RLEEORARR, Bt SRR 0530l PEAARt o

Evidertch mdwatmﬁmtdhls I’B&tl&iileﬁ ig dueao mmehm;ttwﬁttcﬁstfqmtstsmpﬁc mGluRs, but

. ul atin rece tor a thod is sef.ul

it also gy blep subbstsd ty SPRROT M vaHie 11 OHES - Sulie b

increade In@inReahSniddr fe%?@mﬁkﬁoﬂ%% PRByhdrolTBEITRE 92 (1992), Schoepp,
Moreparticul arly, the method is useful for treati ng or

Neurogfiean érm 2414320984, Pong dhnNewtiopbardercelage 34t1EHP 1D Weﬂrutsyef al.,

nend PRGBS BB, nou pLowcal processes,

t he conpounds and conpositions of the invention are
useful as a nedi canent for treating or gr eventing H3
Metabotgeni gltamaie tacapters have ba@elmphé@teé ibt Rembeisif detmelfpregesses in
[ r Gag ag{r@
the ma{c}g}r{reg%éi i%’n‘g&ﬁ’tgg%{)ﬁgs a Sﬂla \L;l gan %ggé%tﬁ%ggfrégducuon of
hippochmpaislong-teranguaemids o hind a:nrehelllar Iohg-teranddyeespionyBashil @/,

Narure FR B4R PR Bl oAt o e T LA GhDR ey i (] 9:365

(1 994)f Atbaae? 3? S@éﬁ' 99:8%7 figag) aSidhdfdr MGHhRI aﬁ%a@mn%a%ﬁ%%nd
H3 receptor activity, for exanple in

analgeﬁe dlso dlas bmugdqngmswccb Noelter iet@l ,dYduygrepargift BUhC18AB), Biord) and

ol ZBERS PRl UoR PR Er e i e R RBry Y o

wherein the | ocal i zati on of histam ne H3 receptors,
and the extent to which these receptors are occupied
by |igands, can be determned. In this use, the
conmpounds of the invention possess at | east one atom
of a positron-emtting isotope selected from 11C, 18F,
150 and 13N Cbnpounds of the |nvent|on may al so

o o, . o " o, Y 3 e P
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i magi ng, for exanple 1231. Processes for making
conpounds of the invention also are contenplated. The
W@ 0opouss, conpositions conprising the conpouPdBEPS2006/036423
nmet hods for making the conpounds, nethods for treating
or preventing conditions &nd disorders by
adm ni stering the conpounds, radiol abeled forns of the
conmpounds, and conpositions containing radiol abel ed
play a hmdnbtqrﬁf rolhén e yapety of sthar worfnat pimmsselsei@cmdb@sthﬂ'ei transmission,

AI SCRI PT1 ON OF . TH
ne““’“%ﬁ‘?ﬁ? ?’DE aROPgHFCEna] §185h1 W“Fl?] i Tg\lsé‘&ﬂ% %P&{l?@ﬁara‘lng
olfactdrihRRRd deftriledotfrol &F daftRad e@Jnlvﬁyw mu@ fnhdtbit ¢S] ar’Bcontrol of
detai | ed bel ow. The term as used herei n neans

the vesipulsr mlarge@%Naggn@@menﬁérw (199cRagdato t he
I t lgg
Newrofy kol 3% RS L NOLEReR, SRIBFTYooR PuP: 22
i nclude, but are not limted to, acetyl 1- oxopropyl

di pet hyl -i - ox propyl 1- oxobut and 1- oxopent
Furthelrréwtl%il H%et%@w ut%atsé%c&p%%@} s

suggesfl tg%flaly”x%fés hg E\%Hetg%@gﬁtﬂgﬁgrsio@o Ipp&:"e%ts aﬂ&’h@&ﬂdlm%raffectmg
moi ety "t hr ough xygen at'om esentati ve exanples
the CN§. Tacgd 1oezlyd¢ stcdlegbeadbraumay anaxet atidl indhtesdc tr@urmcbmogtyxymla

eplep . BR-es A EE 4SS N S Pl st Aok R SR, Comoepf S o

Trend YR RR6 DL, TLNY @199329: mgh&nte@ailof:zfea&bosxsl3sa@9l94) Hollman et
preferably 2, carbons, and contai nin

al., AnpeBer Newwseial Béh(b%cﬁn abodb w@uwﬁgrmm@&@sﬁﬂ é&%%)e Kn0pfel et
t
al., J Ig{éﬁgﬂ%ﬁ% 3%“61?2595%:) é@% %%‘flaﬂ blj/ né?kf ic{} cM §}z 5f3§1° 2001),

Gaspadnie al. €hyt. ,Ofgn.heixenybol. 24k GJIIOQM)NcugebauGr Pam 98 1 (2002) Much of
égpeth yl - 1- hept enyl, and 3- geceq% The term "al koxy"

the pathelogy ébtheek ehriliiasR i thanets e defr G cesiyye gbttpmalg-induced

exc1ta & (fN S 3PRBAY %c&&et(i}Su;PP&@]ﬁR%&%ﬁHOQBC%eegQMam?te -mediated

rough an oxygen atom 'Representative exanples
neurorml eaxiatidmelapdetsyimptic areehandsmd and ¢nbended prmnapnc;glutamate

releascy s Ac LTt bt o RS Geang B Ry S ReR legtve
antagoﬂﬁs%%ﬂtﬁbﬁ? N BaRSecpicrs KAy b8 ﬂﬁ%euﬁ@all@'@eh@ﬁﬂalhﬁfeeiﬁ&ally as
appended to the parent nol ecul ar "noi ety through

neuropgpieetiieeragante oanalagsiss pr adisogiatlsantsd her ei n.
Represent ati ve exanpl es of al koxyal koxy i ncl ude, but
are not limted to, tert-butoxynmethoxy,
RecenQacEftaﬁlwsmtm%mldﬁmmmm&fdpﬁyﬂologﬁdl 1ot aysrEHoopic. glutamate
The tern1mHLkox yal kyl " as used herein nmeans an al koxy ,
recepteys geprralhsangeerored ip earélr«war élﬁbee‘??&tbéﬂshfiﬁ RS 1GRDEREE as promising
r
drug (RS e BB oA RS O A po RS b6iers and
chronit aed amhd phodisarderaiot i mit ed to, tertbutoxynethyl,
2- et hoxyet hyl, 2-net hoxyethyl, and net hoxymet hyl. The
term "al koxycar bonyl" as used herein neans an al koxy
group, as defined herein, appended to the parent
nol ecul ar noi ety through a carbonyl group, as defined
herei n. Representative exanpl es of al koxycarbonyl
i nclude, but are not limted to, nethoxycarbonyl,
et hoxycarbonyl, and tert-butoxycarbonyl. The term
"al koxyi m no" as used herein neans an al koxy group, as
defined herein, appended to the parent nol ecul ar
noi ety through an i mno group, as defined herein.
Represent ati ve exanpl es of al koxyi m no include, but
are not limted to, ethoxy(im no)nethyl and
met hoxy(i m no) net hyl . The term "al koxysul fonyl" as used
herei n neans an al koxy group, as defined herein,
appended to the parent nol ecular noiety through a
sul fonyl group, as defined herein. Representative
exanpl es of al koxysul fonyl include, but are not
limted to nethoxysulfonyl ethoxysulfonyl, and
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hydr ocar bon containing from1l to 10 carbon atons, and
preferably 1, 2, 3, 4, 5, or 6 carbons. Representative
we@mpohms2 of al kyl include, but are not |im teRCT/US2006/036423
met hyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, iso-butyl, teré-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, 3-nethyl hexyl, 2,2-dinethylpentyl,
2, 3-di et hyl pentyl, n-heptyl, n-octyl, n-nonyl, and
n-decyl ,,. Each. of the carbon atons of the al kyl group
Gasr'ql@te‘gﬁ%é?’lf?’ﬁ?’egd wi th hydrogen or with 0, 1, or 2
substituents selected fromacyl, acyloxy, alkoxy,
The loeKyRdgePaphindtck XS & pronedb kAXKARIRQMently. As a consequence,
.. al koxyimno, al koxysulfonyl, alkylcarbonyl,
fluid frpmkipe siorfagh pan pasiinto theesoblmeps sivpathe mephenioall Yaytier is

o P BB e 3 e 00

roxy, roxya
al kyl t hi o, -NRARB, (NRARB)carbonyl, and
(NRARB) sul fonyl. The term "al kyl ene” neans a di val ent

Gastroggsgplipetrl reiieadissased GERDY i thamast peyalenimerercgasitpintestinal tract

d- ] % . o r . . . .
R

acid inrth¢ edophaguedl'teanajoChizehanisnChiéiGht! Bftux haCh&oRsidered to depend on

- CH2CH2- - CH2 CH2- - CH2CH2 - nd
a hypo!@#&%eﬂft?@r@%ﬂ:ﬁmﬂt HPWFVSL) %5 ﬁgﬁwy &BHEHSIRer i n
GastrddRRPA. @lin. A Kitker 91 D 9P, 5 BB 5 S hbH & vHEh&! Host2ORSNGRD dESoccur
. the parent nolecular noiety through a NH group.”
during apsierdewendsophagralsphiastes felaakighaFiLES Rshdleuthdaxations zote

igeerBEb A0 R0 AP S AT Brcon sty i o i
patients alithyGERDbonyl " as used herei n nmeans an al kyl group,
as defined herein, appended to the parent nol ecul ar
noi ety through a carbonyl group, as defined herein.
. . el
mhe roREEER LA KB AT S PERIRKb RSP
inhibitionaf trepsiént dovbarepdbphagegdrsphinteardiomyibns @RESRseahd thes forhe

term "al kyl sul fgnyl" se ei n means an al kyl
“ﬁaﬁnﬂﬁ85%?%Q§%@§wﬁﬁgaéh€?@%ﬂﬁe% Ld to the parent

nmol ecul ar noi ety through a sul fonyl group, as defined

herein. Representative exanples of alkylsulfonyl

Becaugerpf Itheitephysigto gigad almcbpathq')lzhysig)dj)gj@,l Si!geﬁylh@utlfem la rendi for new
R STUSTIR LA P

particuld?l th@Gedip Infetaptat sabtye) rabst phiticalagh tike SEIIRIS at om
Representati ve exanples of alkylthio include, but are
not limted, nmethylthio, ethylthio, tert-butylthio,
. N ol ns
The o B L B ¥ S 3R B PR
metabatmpicegintamgtefrecapt@s (nGIR 9 agsbedialdyt ainke m@iaR preetpioabl y
2, 3, 4, or 5 carbons, and containing at |east one
carbon-carbon triple bond. Representative exanpl es of
al kynyl include, but are not limted to, acetylenyl,
1- propynyl, 2-propynyl, 3-butynyl, 2-pentynyl, and
1-butynyl. The term "am do" as used herein nmeans an
am no, al kyl am no, or dial kyl am no group appended to
t he parent nol ecul ar noiety through a carbonyl group,
as defined herein. Representative exanples of am do
i nclude, but are not limted to, am nocarbonyl,
met hyl am nocar bonyl , di net hyl am nocar bonyl , and
et hyl net hyl am nocar bonyl. The term "am no" as used
herein neans an -NH2 group. The term"aryl," as used
herei n, means phenyl, a bicyclic aryl, or a tricyclic
aryl. The bicyclic aryl is attached to the parent
nol ecul ar noi ety through any carbon atom cont ai ned
within the bicyclic aryl. Representative exanpl es of
the bicyclic aryl include, but are not limted to,
di hydr oi ndenyl , indenyl, naphthyl,

. D T T e 1 —




The tricyclic aryl is attached to the parent nol ecul ar
noi ety through any carbon atom contained within the
wWo edocpaioBr aryl . Representative exanpl es of trPClUTB1006/036423
aryl ring include, but are not limted to,
ant hracenyl, phenant hrenyb, azul enyl,
di hydr oant hracenyl, fluorenyl, and
t et rahydr ophenant hrenyl . The carbon atons of the aryl
DESCRIPQUOD OF THH BNVEMEIDNon are substituted w th hydrogen
or are optionally substituted with one or nore
substituents i ndependently sel ected from acyl,
One enModiBEH of HlekRBehs indbdiRMNelaflsKO% Y3k oXa ofsbkRxydl kyl
al koxycar bonyl , al koxyi m no, al koxysul fonyl, alkyl,
al kyl car bonyl, al kyl sul fonyl, al kynyl, am do, carboxy,
cyaio, cycl oal kyl, fluoroal koxy, fornyl, hal oal koxy,
hal Qal kyl , hal ogen, hy , hydroxyal kyl, mercapto,
' ‘ i 0, \-NR ARB, [ NRARB) car bonyl , -
Sp . (Rub), 4a) SO2( R14b) . Where the aryl
group i /ph-@y%§gr|up, t he nunber of substituents is
0, 1, 20N 4, or " "Were gﬁe aryl group is a
bi cyclic aryl, the nunber of “substituents is 0, 1, 2,
5 3, 4, 5 6, 7, 8 or 9. Were the aryl group is a
as wellldsiphifohdcButdially acdeP@ibIEHERS hydbatsd) BSFdrind @AY/Sr bfanfiombrs tBereof.
3, 4, 5 6, 7, 8 or 9. The term"arylalkyl" as used
In one pabediment siescompozng of frawin 1 issheikensaipmearlgjagother embodiment,
1 cul ar noi ety through an
ths“”%ﬁﬁ%@qgg%ﬁﬁ?§g§t@%??ﬁ%ﬁﬂﬁggein. Representati ve
exanpl es of arylal kyl include, but are not linmted to,
benzyl, 2- phenyl ethyl and 3-phenyl propyl. The term

I " = CL =0) - The
o Aty 88 0Hep, St BRS RTEFeBo RS & £ Srfhpa BF BBl
whi ch nay be protected as an ester group -CO2-al kyl.
The term "cyano" as used herein neans a'-CN group,
he Rafent nol ecul ar noi ety through the
s . Lerny "gyangphenyl " as used herein neans a
Cl ypappen t parent nol ecul ar noi ety
t hrough™a phenyl frou iMicl udi ng, but not limted to,
4- cyanophenyl, 3-cyanophefll]), and 2-cyanophenyl. The
term"cycl oal kyl" as. used herein ans sat ur at ed
as el g RETAR R 5 R S APt SIHTS PErear
carbons. Exanpl es of cycloal kyl include cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
15 Yet an6thelt @aBédimentiche pksdndthveatibhorelatonm oonpobed offormalakiyl:
groups of the invention is substituted with 0, 1, or 2
substituents selected fromacyl, acyloxy, alkenyl,
SN al koxyal koxy, al koxyal kyl, al koxycarbonyl,
1.no, fal kexpsul fonyl, al kyl, al kyl carbonyl,
oK ) k | /~am do, carboxy, cyano,
cycl oal &y fPuor?aIk xy,} fornyl, hal oal koxy,
hal oal kyl , hal ogen, hyde i hydr oxyal kyl , nmer capt o,
nitro, alkylthio, -NRARB, {HhARiS)carbonyl,
Mﬁ% : ' - Ind % Eld i) term
as wel] %%3?:{1 oa %)al?l%%l?l bagﬁ@%blﬁghqtﬁée e?ei n nleans Sathg{/égf'oal kyl
group, as defined herein, appended to the parent
20  Anoth8dr@sodiaénti®h pharmiabaunicghcompuaitidanympgsiagps aad/edagictrdt a
herei n. Representatjve exanples of cycl oal kyl carbonyl .
therapgitcelly effeqiive agroantftthe pompeindiagcordipgite §orapyd LHLIBAgoc1ation
it o B ARINRASERNN e ARSI ELRL 1390 ey .
herei n neans two i ndependent al kyl groups, as defined
herei n, appended to the parent nol ecul ar noiety
through a nitrogen atom Representative exanpl es of
di al kyl am no include, but are not limted to,
di met hyl am no, diethyl am no, ethyl nethylam no, and
but yl net hyl am no. The term "fluoro" as used herein
means -F. The term "fluoroal kyl" as used herein neans

oy e -
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to, fluoronethyl, difluoronethyl, trifluoronethyl,
pent af | uoroethyl, and 2,2,2- trifluoroethyl. The term
w0 pdoaoswst koxy" as used herein neans at | east PEEUS2006/036423
fluoro group, as defined herein, appended to the
parent nol ecul ar noi ety through an al koxy group, as
defi ned herein. Representative exanpl es of
fl uoroal koxy include, but are not limted to,
Other Embediaratshaxdesciibddlin atperaéthid oylowt, rélbtk twa oomphumdyaccording to

ent af | uor oet hox . hept afl uoragpro and
formufa T Blor Heg P BeTgRt s Romm P RO B dated cRBrdses dp the
manufgﬁ[ul%' JF TR SarRerit ErPhé LrBdiRUR: of TREIRS Mk diRRE ‘alsoﬁi'ers

ogen” as use herern neans C, Br, |, or F. The
term "hal oal koxy" as used herein neans at Ieast one

s o S5RGBT ok BR B B

compri¥lY) £BeRIsAingQo ﬁ%@dﬁhﬁsa 1@éra E@hﬁaﬂ% effyctive ahiddss oftbié c@hipound
not  limted to, 2- fluoroet OXy, trlfluoronethoxy, and

accormmbrdm@eﬁonwl;ﬂlﬁhe term "hal oal kyl" as used herein
neans at | east one hal ogen, as defined herein,
appended to the parent nol ecul ar noiety through an

In anofek ¥mbgdiorps, thse thafrovided b afetiod foRmbitdteniaivatien of mGlurRS
exanpl es ;of hal oal kyl include, but are hj h

recepipis) WW‘P@FC"“@%@ICG CORRINAE saiq ToCPRIBF ‘HHQPW catlve amoun)‘ of the

tald HOLQsk 1o Bfifl 2-chl oro-3- fluoropentyl. The
cmnp@%@ﬁ%&% roc(i;/hér}we‘ai as used herein, refers to aromatic
or non-aromatic cyclic gr oups that contain at |east

one tepgoat om es o omgtic heterocycles.are
The cqTBRowA ABHE PPEECH DY 267 BISPL TLeF ot PP GO faee oeetment
of neubﬁbg ﬁgﬂaﬁfaﬁﬁ@ hif, M%@@@M@sﬁ&l@ﬁ@rd&@@ aromat i c

cyclic groups that contain at |east one heteroatom

exanpl es of non-aromatic heter ocycl iC gr oups or

non-ar onm CyCl.es s
et B S B U A A A LS aP! Breen

mven‘diﬂﬂ Bey bt BBbRaed] fof exeipla hszdtfa’&dnamdh”as MSolvated forms. It will
ternatively in the case .of heter ocy%l C

ri ngagcw fih
furtheeb%%éqﬁstaf)doﬂ@whé RCSARIIRGHEAN SREAMIRSTESRY sucl salEated fogms of the
conm§&%§%%hﬁﬁRﬂpr the heterocyclic ring may be connected
o the parent nol ecul ar noi ety though a nitrogen atom
Addl tionally, the heter ocycl es may be present as

i B8 e B SR g R BB, Gencry,

pharnREGRICARY Qé’ﬂ%piaBQesﬁﬁﬁgieJHrﬁﬁbuﬁ@ &Ghe ?refsélﬁ MRinti6 P R Mdbtained using
oxygen,  or sulfur, or a tautoner thereof. Such rings

standeu'ét prdszedtmgmwcu d’dHDWﬂ o thisiacty feiriesamplef by reaelingrodfigigeidy basic
comp?}g} tcgl r oa 51 81[1111{]egw1_§5%1&1%%%”50%,%5%&&%@ }R‘?lro? '&Eéenc acid,

to affdsd@,sal@ Mlﬁﬁ@pl@fsﬁ)l@éalﬁ%cdpfaﬁl@&ﬂwh dat (sla)so ﬁdsmblagh nfake a
carbon or nitrogen atom The terns yclic

' nono
corresperding alkpli mespl (Sush ag soGume RefaTsEEm S ERIYEY %yr an pikghine eagth metal
i
e kS Gy TN AR Py
acidicgebieaf «@h fas aurbokylogeid oraxyigan], with el eklurv,alen’r ofaan alkah metal or

alkalnfnjlféJl %} rrer t]?prc{r ]Zlf. grE)ign%,pflq]éu%@% ég I,%tl)[gkn ioa :rrgagl?.pﬁl g), ot%l?lat suitably
basic BFthﬁCa?rﬂn $uBh Q@cl@hﬂé oﬁn@éﬁﬁﬁmé?riﬁ an bifbou® mekithe FoMbwed by

atons are arranged in a stitabl'e manner to provide an
conveationr puxificativg; tedmiques.i Axglitirailg quatamary arpomivn sales Gan be

prepalzl iy b RERLAGRSS el St © AR Alfe2a” o,

a six-nmenbered aromatic ring wherein one to four of
the ring carbon atons are replaced by nitrogen atons,
five-nenbered rings containing a sulfur, oxygen, or
nitrogen in the ring; five-nenbered rings containing
one to four nitrogen atons; and five-nenbered rings
contalnlng an oxygen or sulfur and one to t hree

oy . o o o o o = a
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t hi adi azol onyl, thi adi azi nonyl, oxadi azolyl,
oxadi azol onyl, oxadi azi nonyl, thiazolyl, thienyl,

wWao eoogmueyyt , triazolyl, triazolyl, pyridazi nonyPCT/US2006/036423
pyridonyl, and pyrimdinonyl. The term "bicyclic
heteroaryl" or "8- to 12- /menbered bicyclic heteroaryl
ring", as used herein, refers to an 8-, 9-, 10-, 11-,
or 12-menbered bicyclic aromatic ring containing at
| east 3 doubl e bonds, and wherein the atons of the

ri inclu one or. nor.e teroato indepe nt |
tnone BB R B B Pits Blintereins B SRR BTN BERE R Waybe converted
to a phE@Rices@iIgtabyeptaiasal @SoRhtetha¥ 6t bartibelaty 0ay ahd 4ddsh salt

i ncl ude indolyl, benzothienyl, benzofuranyl,

such a3 g Bydraehpride ddiokramisel nhosphston aetaie.dupragate, maleate, tartrate,

: go) [ | , benzoi soxazol yl,

muw&%ﬁ?ﬁ%ﬁ%ﬁgkg&?gggﬁ?%%%%%&?@g%%?nazolinyI, qui noxal i nyl,
pht hal azi nyl, pteridinyl, purinyl, naphthyridinyl,
cinnolinyl, thieno[2,3- djimdazol e,

In furtBer RebbBtinGs HaRE Bfeddt dnveflich, Q%(%Hn'ﬁ)o%ng '?9{?% BRI may be
pyrrol opyrimdinyl. Heteroaryl groups o ﬁﬁé

convertad\te atphemacetigtahlygracoaptabtey <lti i solvateithereds with swEfordeacid, 1,2-
substituted with hydrogen, or optionally substituted

h
ethaneqisulforiacid (bath pa 1dia5dia Duethenssilfpnip atidetitrioacidhPect ed

. l,..8GYd O | kenvil.. .al k al kaxyalkax
s SR 1S 5 B o Sy S R 0
xylenegllFodxy#eid.f onyl, al kyl, al kyl carbonyl, al kyl sul fonyl,
al kynyl, am do, carboxy, cyano, cycl oal kyl,
fl uoroal koxy, fornyl, hal oal koxy, hal oal kyl, hal ogen,
hydr oxy, hydroxyal kyl, nmercapto, nitro, oxo,

Ph al kyl @ 0, -NR ARB, (NRARB)carbonyl, -SO2N(R 4 )
—JEEQQ%ikéL—QQQQQEQ@R-i4a)SC2(Ri 4b). Mbnocyclic heteroaryl
or 5- or 6-nenbered heteroaryl rings are substituted
with 0, 1, 2, 3, 4, or 5 substituents. Bicyclic
The copwperdsarfyfhe pres@t invention meyrbe faychulbdted/nté cortventéorahpldrmaceutical
r...ngs are.substitute it h 2, 4, 5. 7 ,
compog OB eI L norab S el - B s ity abaptable salt
or solvial\testd fDh 48BYcienPRRE 8 @harﬁﬁtcé@iéb@ﬁ%o‘éptaﬂé&:aﬁﬁr 1B excipient. The
"non-aromati ¢ _heterocyclic ring' and "non-aromatic
pharmaeeptiqally\pepeptableygartigis gam be aither splid ey liquid.2Solid fergn preparations
: = : 0 [ oo T 0
includq, LGl PR PY RS B8, B e RIS BBl M, an
supposttnges.t wo, three, four, or five heteroatons
i ndependently selected fromthe group consisting of
nitrogen, oxygen, and sulfur. Four- and five-nmenbered
A solid ¢RGsr AR Ye BAY Br ARFOsBEtANS, WRKRLE: ‘P%)dact A o f&bring
rings may have zero, one, or two doubl e bonds. Seven-
agents,ambl%éizgm tbmisante,csuspand m1gragynth hieders oo tabbat djsintegrating agents. A
lid Ct hlr ee daguhrlE e _bonds. '{he nagnzailr omati ¢ heterocycle
solid carpigy (A0 4130 bean qCaRINAUSR "alsiiahe at t ached t hrough a
carbon atomor a nitrogen atom The non-aromatic
het erocycl e groups may be present in tautoneric form
In powpkess, the edfrist isvalinsta dm%sl sefid,hietoigdn acairtuae withghe finely divided
' . [ t, bimted t. .
compofi] SHREHH B3 AR Lo Bp Tl ekl el componentis
mixed mn‘mdrﬁ?ﬁ hagin'hgptgé ﬂédﬁﬁsahry llaimitlmgr ; ?’dg&és,in rsyigmé %ﬁbﬁﬁigns and
roli ., di.hydr ot hi azol yl, di hydropyridinyl, an
compa?tﬁ(% H’n‘k}? gﬁ?&eiaﬁﬁilsﬂelﬁéfﬁe@sent ative exanpl es of
non- ni trogen contai ni ng non-aromati ¢ heterocycl es
i nclude, but are not |[imted to, dioxanyl, dithianyl,
t et rahydrofuryl, di hydropyranyl, tetrahydropyranyl,
and [ 1, 3] di oxol anyl . The non-aromatic heterocycl es of
the invention substituted with hydrogen, or optionally
substituted wth 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9
substituents independently selected fromacyl,
acyl oxy, al kenyl, al koxy, al koxyal koxy,
al koxyal kyl , al koxycar bonyl, al koxyi m no,

N Y e 1
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The term "heterocycl eal kyl" as used herein neans a
het erocycl e group, as defined herein, appended to the
w@anoe4098D| ecul ar noi ety through an al kyl gr oupCT/ES2006/036423
defi ned herein. Representatlve exanpl es of
het erocycl eal kyl include, 8but are not linited to,
2-thi enyl met hyl, 2- thienylethyl 2-furylethyl, and
2-furyl methyl. The term™ hydroxy as used herein
For preparing Senposicyy geonpsitiThe ades-meltingivax fushiaplamixsure ob fhtty acid
defin
g.z,lycenlzlgsrf %d&ogg%g@]egg%hﬁgﬂ}eﬁg@ gnacfr]tég &er\él 1%%%?%}% %;d,llsgg >;ed ﬁxerem by,
for exdnkp‘l@ wgfrirgn Tht lndlteg Ihszhp ger&?uﬂmgxtm%ds il,’hEh ?b_ﬁredlintg con\éement sized
ep entative exanpl es of hydroxyal kyl include, but
Hmuw%@%ﬁﬁ efitofed g g0 ﬁ%ﬂroxynethyl, 2- hydr oxyet hyl
2- et hyl - 2- hydroxyethyl, 3- hydr oxypropyl, 2, 3-
di hydr oxypentyl, and 2-ethyl -4-hydroxyheptyl. The term
Suitabletwrjmiywlpdo,ttem aterrg)t dimoted'to m@mssiams:aﬂxmateumagnmum ktearate,

rotects ain Si.r bIe reactions
tale, S8, S8, SRR okt s AR bR g o fbRe oS
carbox§iethKyelRIdak el@W—l'ﬁgltﬁﬂ'g%Scchﬁ 'bUﬁé%f ahe 3ike. not |im ted

to, methoxynethyl, benzyl oxymethyl,
2-nethoxyethoxynethy| 2-

The teéﬁ 5&%&%5?%60 1 (a)}}éo e%%ﬁﬁ?@&%??%&h{de thgJ f I meaitlﬁ% ro'f H{%}eﬂ%&lvg%rﬁf{(lment
with eﬁc%tbsilﬂa}tin@lmméﬂial las Ialcyfrler ﬁsrdwdmé g caharyth ‘w}ilcﬂ the m,eﬁifa/é(ﬁrﬁtﬁ)nent

.. acetal, eton| e benzylidene acetal, cyclic orth
(with qzafiihpyt ot tq%fk%r 3 ﬁW‘é‘H’é‘e Eyélcﬁl‘éle&&’?lt?é‘ﬁgf% In assqciation with it
SnnﬂaH%Q%b tpggqmg&ﬁg_ Hydr oxy- protecting groups are
pended onto hydroxy groups by reaction of the
compound that contains the hydroxy group with a base,

Table BRI S B s B P RIS 05 Re FPS hor
adminiktratenky! silyl triflate, aryldialkylsilyltriflate, or

an al kyl chl orof ormate, CH2l , or a di hal oboronate
ester, for exanple with nethyliodi de, benzyl i odide,

Liquidtf{njn? &{H}lf)ﬁsso r&ﬁ' tllliél‘fl(!iea%)?utl %%’yﬁh Céeng Iéla% talelgl SIRuls% example sterile

water @i pabSdenvalpe] aplacoaest thdhqiva compoaxds r@d}obmh@nd
re actlonkﬁ£ t he conpaound that contalns the hydraoxy

prepargjjogs suifgb 5E?IGHT§FPSEQWIWWPHddewé| compRgitiops fAN'alsh by
up The term

:%nnﬂ@%%?ﬁ%%@%ﬂngghgggg?%g@&%%ﬁééy&ﬁﬂﬂu ‘group. The term

(NRARB) IM a s use herein neans an - NRARB group as

erein,, a nded tq the ren l.ecyl ar .

Aqueofis el i oaRATRYRT g wroraled ot dismeay R i i veza
compoA&fl iIRBafef Bnd adesld dbl6teits Cﬂa@@rlﬁé 9%11@{ 28888y, and

al kyl, acyl, cyc oaIkyI and for nyl epr esent ati ve
thickeningpgentsas dﬁSI( ?(ﬂlswwelnmnmg oralb use cancberroadd byndismssing the

finely %Qt(lggn a(%[o %ﬁ’lﬁ%ﬂ%lﬁoh ?att% ﬁ)g’fé}eﬁ V\ilt rﬁ i cl)ogl%n H??I?Qr%il ﬁ%chﬁ% élatural

synthefi¢ &@ms, Tébﬁqst fiethy] CAIRARR) sailan RiboxAficthFleR1NREE And TBRAS
an - NRARB group, as defined herein, appended to the

suspengigg @ggnt fé’zémmaﬁhe ﬁhmwewtmabf@grnulan@@m@dﬁgqm@ww@mpa@twns

nd 0L BESRSHE) B B0 TR GBglpopgs er

pnmenanvmqyambonyl (et hyl am no) car bonyl ,
(dinethylanino)carbonyl, (et hyl met hyl am no) car bonyl ,
and the like. The term " (NRARB)sul fonyl" as used
herein neans a -NR ARB group, as defined herein,
appended to the parent nol ecul ar noiety through a
sul fonyl group, as defined herein. Representative
exanpl es of (NRARb)sul fonyl include, but are not
limted to, am nosul fonyl, (nmethylam no)sulfonyl,
(di nmet hyl am no) sul f onyl and
(ethylnethylanino)sulfonyl The term "-N(Rua) SO
2(R|4b) as used hereln means an an1no group attached

N a e L
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attached to a SO2 group, appended to the parent noiety
t hrough the sul fonyl group. Representative exanpl es of
WO 302mi§M@en) (Rub) include, but are not |imted POI/US2006/036423
(di nmet hyl am no) sul f onyl and
N-cycl ohexyl - N-nmet hyl sul f &yl . The term"nitro" as
used herein neans a -NO2 group. The term "nitrogen
protecting group” as used herein neans those groups
Depenﬁiﬁgem_c’tﬁéirtr)lr)de pf ﬁdrﬁ@tstr@tidéﬁ,tth@g@mma&?ﬁbqﬂg:aiﬁpstition will include from
undesi rabl e reactjons during syntheticpro ur es
about (D YoBp@RICERIIEREIERY tQRRATH SV EBhfF ew a@aﬁb%ﬁi‘%@vsto 50%w, of a
i Y: i i g ht of the
e S S AR
compobgronoyl , benzyl, benzyl oxycarbonyl (Cbz), fornyl,
phenyl sul f onyl, pival oyl, tertbutoxycarbonyl (Boc),
tert-butylacetyl, trifluoroacetyl, and triphenyl nethyl
A therbdutitly) effdive 286t E0hE pdchite 81 1a Efes@{t enRA6H dadboadtermined
primary or secondary am no groups by reacting the
by onecefrppdinany skilbin thowt abing knewn griteria inpledipe thetage pueight angdagsponse
as,. t.hi el : dy: ]
o e TR i A GPPER o SIS R A B
treatedeoranifitieisasinggpeasesd ed by an al kyl anhydri de
(al kyl -0C=0 20, a diaryl anhydride, for exanple as
represented by (aryl-0C=0 2qg , an acyl halide, an
al kyl chl orof ormate, or an al kyl sul fonyl hal i de, an
aryl sul fonyl hal i de, or hal o- CON(al kyl)2, for exanple
Medicalagky!l chl ori de, benzoyl chl ori de, benzyl brom de,
benzyl oxycar bonyl chl ori de, fornylfluoride,
phenyl sul fonyl chl ori de, pival oyl chl ori de,
The c&ﬁﬁu&ﬂpm{&x‘%ﬁ@ Antlifiventig hRAGEHN i BB A¥EAR of éiditions
tri phenyl net chlgrlde. The term "oxo0" as used herein
associaredmsth(exCiatofeetivaiom ofsubGTuddydntd fasinbibéihgreneinal demsgs caused

-S(0O -.qgr.ou herein, .the term,”antagoni st?., .
by exciogk pusBHe BrmORulE FsdS EomssRBeoC VR (GPIeORRT i lbibitory
effect bEGENRS iAGhinMAld BRIRNnSMaki3 recept or agoni st al one,
such as histam ne, and al so enconpasses comnpounds

compo

known as "inverse agonists". lnverse agonists are
h . .l wat i
mhe CRIRSHONR S koA iR mRUBKS M AT AR,ASY) HRLGARaI A

periphefh&ivbud dyktehnaidcin dthet eieept.oFhuagit iswixpyctedithatihe dompounds of the
) herein, the term"radiolahel" refers to _a conpound of
inventjoReirs ek Atitghior e\&ﬁaﬁfﬁe‘&t"? rrlef_é}g%{gwéh%?c? fhﬁ%deIESéth peacyte and
chronik "ﬁg{u% idaY &n %Ehigfric,r R85! Ja¥BoinERG R QisoV R, §hd chrdBic and
radi oactive atom or isotope spontaneously emts gamma
acute pay disordeener geti c particles, for exanpl e al pha
particles or beta particles, or positrons. Exanples of
such radi oactive atoms include, but are not |imted
The inly@atioHFelatdsitd corfhountid 6f Faddtula 130, as defied BESnbIRA, foraid in
1251. Compounds” of the Invention Conpounds of the
therapnventi on can have the formula (1) as described in the
Summary of the Invention. In conpounds of formula (1),
mis O or 1. Preferably, mis 0. L is a bond or L is V
The indbitydre@Biteslto compoaide béBbimia Do das@réined héeindefdrd3Zor usedn
compound of formula (]) is hydrogen, acyl, acyl oxy,
tfeatmﬁﬂ‘k@ﬁ?@!“@l‘%@i‘%ed A1yl koxy, al koxyal kyl |
al koxycar bonyl, al koxyi m no, al koxysul fonyl, alkyl,
al kyl car bonyl , al kyl sul fonyl, al kynyl, am do, carboxy,
The invyativm retayes|to abkpdynds lofi Goomblk &, ashiefined kaxrinpefore, for use in

et S g R s S B TR PRl Bon's
A) al kyl sul fonyl, (NRi 4aR 4b)sulfonyl, or a group of
the formula -L2-R6 or -Lsa-R a-Ub-Reb- The other group
represented by R or R is hydrogen, cyano, hal ogen,
al kyl, cycloal kyl, fluoroal kyl , al koxy, al koxyal kyl,
fl uoroal koxy. al kylthio, SO2N(Ri 4 a)(Ri 4 b), or
N(Ri 4a) SO2(Ri 4b), wherein Ri and Rl4b are each
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hal ogen, al kyl, cycloal kyl, fluoroal kyl, al koxy,
al koxyal kyl, and fl uoroal koxy. Mre preferably, Rl is
WO 20020R®82 L2 i s selected froma bond, -O, al kptEN82006/036423

-C(=0) -, -S, -SO2N(Ru )-, -N(R 143)S2-- , -C(ONR
143) -, -N(R 143)C(O -, and0-N(R 15)-. Preferably, L2
is a bond. Preferably, Ris a heterocycle. Exanples of
suitabl e heterocycles for R6 include, but are not

diseasd, amiylastbpiolatefal syllerosisnHuntiagton’s Chorseamigrging, epilepsy,

. I,sot.hiazolyl, oxazol yl razi razol.yl
sch1zo%l§;F1ina,a§eipﬁ 1’oh,pwfel ,ﬁé}l’t}e aﬁ%ﬁgﬁrmoﬁgth@frpo\(%}?a? g?/ssgrc}ers such as
retinopagfiésaddbytic retinbehias 8lautoma, HivafbgzRufpythic disorders such as

. . thiadiazinonyl, oxadiazolyl, oxadiazolonyl,
tinnitugchematicrappyducedneyrepashics, pRptipypeticinepepiginpnd trigeminal

L : i I : [ in .donylk . .
newlf FRENL L FARAOL Mg/ 83 DB YAt nd
Down’s 8g¢tadiokd. , benzi m dazol yl, benzot hi azol yI,

benzoxazol yl , benzoi sot hi azol yl, benzoi soxazol yl,

qui nolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
The inRH88 r&E18Yd corf RIMHELMDrmuPHEITD S de RARNMBAYE 118} B8l in treatment of

_cinnolinyl, thi'eno[ 2, 3- d]im dazole,

pain refatésl @i thigtaine, heftenahitbfylpain | ngiropethicipadn disosders such as diabetic

trol (im.dinyl .. azepanyl zetidinyl, aziridinyl .
neuropds At A S imasiof S8R 1oy Y6 bl Yosp ofifrl S beli and pain
associddtl with veki oW conBitioh®lncding dhbardalif, 8@l ¥ billiary colic,

di hydr opyri di nyl, thionorpholinyl, dioxanyl,
menstryatids, gHgiainetavd 2aWy dr of uryl, di hydropyranyl ,
t etrahydropyranyl, and [1 , 3] dioxol anyl. Preferred
heterocycl es for R6 are pyrazolyl, pyrimdinyl,
The inpntionirelates tytompmunnhddofidrmupyi-11Hazdetorey heredbdfore, for use in
t:reatm%‘[I Iog gtlr(lzkneg hf)aéit\/\t?a(eu&gl:ﬂg%oexgcgg i g%:n%lg gml' su%bst {g;@?y%q@ii r(]:alr(c)ﬁovasculalr
diseasd¥@hl¥biléps3a and | _3b are each independently sel ected
froma bond, -O, alkylene, -C(=0-, -S-, -SO2NR 4
)-, -N(R143)S2-- , -C(ONR 143)-, -N(R 143)C(O) -,

and - N(R15) - Preferably, .| 33 is nd. | sp.is
The prER B Y PRI oo . LR B PP e T HAT . o o
hereinbeForeyianae heniiactuly &f ShaditamerRéer thé treathRhESDEBEIRE Group I
Exanpl es of suitable heterocycles for Rba include, but
recept(ﬁrlégﬁgﬁd disardescrndang gisapdeniisted ghovezol yl , pyri dazi nyl ,
pyridinyl, pyrimdinyl, pyrrolyl, pyridazinonyl,
pyridonyl, pyrimdinonyl, pyrrolidinyl, pyrrolinyl and
One empidimbntoflthe Mvegtioprrelares tethehnt of o cyp@mdfaecordhg taFermula I-I11
: razol yl , (rimdjnyl, rimdinonyl, ridinyl,
in the t5 m@gﬂl{cr%m%{m%fﬁ’&l ﬁl)é?réﬁq%%/nyl wher e%/n eg)éh ri n)é is
substituted with 0, 1, or 2 substituents selected from

nmet hoxy and nethyl. A preferred aryl group at R6b is
Anotherearbogineent lof theripvantiab rglateR@ithe ssaofteelf @mmtay/BIIEcompound for the

B e G T
relaxatich®] 3k 8%atéstmer® OB GHRI, folHE PZdveition PYga8E&s¥phageal reflux, for the

pyridazi nyl, pyridinyl, pyrimdinyl, pyrrolyl,
treatmftnéﬁalzgir%u){)p, for itra@imﬁépf;ﬂsmmah ferdreairoemd oy laryngitis, for treatment of

thiadi azi ' |, .0xadi.az I .
ung 200N ATSARRL 94 F By i boe
diseaset {BAyaldyfor thertraanndiyt lof fimygtibmtd di spepyib (FPY.r i donyl ,
pyri m di nonyl, indolyl, benzothienyl, benzofuranyl,
i ndazol yl, benzi m dazol yl, benzothi azol yl,
benzoxazol yl , benzoi sot hi azol yl, benzoi soxazol yl,
qui nol i nyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
pht hal azi nyl, pteridinyl, purinyl, naphthyridinyl,
ci nnolinyl, thieno[2,3-d]imdazol e,
pyrrol opyrimdinyl, azepanyl, azetidinyl, aziridinyl,
azocanyl, norpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, pyrrolinyl, dihydrothiazolyl,
di hydr opyri di nyl, thionorpholinyl, dioxanyl,
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In one enbodi nent, R4 and R5 are each independently
al kyl, fluoroal kyl, hydroxyal kyl, al koxyal kyl, or
weyoo#9kyl . In this enbodi nent, R4 and R5 ar ePCT/US2006/036423

preferably22 al kyl or hydroxyal kyl, and nore
particularly nethyl, ethylll] propyl, and hydroxyethyl.
G oups selected for R4 and R5 need not be the sane.
Alternatively, R4 and R5 are taken together with the

The wattingCTRESR 0 treistentiiveds esephiagdas spltibcietrethxbidony & herein defined in

non- ar tic.r The romat i ng .for be
sccordgigy Wk DB EnR oAl R A AT Pl R 8 11995
Transié} 1owér Y38, 3 5}9!’2 ele ﬁzc?e‘r‘ kbaRlron! @hsdbRrSReII0B D, Wﬁﬁﬁ@ n

R4 and ken together to forma ring |nclude
but are not I|n1ted to, non-aromatic rings having the

e w0k R ot 2 Gy B R el B o e
esophalzif) Ainkh %&h@&@n&@ﬂ&rﬁéﬂ D gnordiitgd 1@ ersuchkigds. and
alkylcarbonyl p 1 and p2 are each independently 1, 2
or 3; g1, g2, g3, g4, and q5 are each |ndependently

The W&dm]g,“(ﬂ\/\% e e’ % e(gg%opﬁmgg%g%ﬂg e gsreegﬁg,rérllﬂ ggﬂ&r&qﬁ AEdo¥dahee with

van Hepbsidet, utet], Shbilr Any Bridg2e00; driagosis dfreflyx dM'eaEe Bailliére’s Clin.

substituents,_ | pendently sel ected at each occurrence
Ga””??%ﬁﬂtzzpﬁrZ%%gggnsisting of hydroxy, fluoro, alkyl,

hydr oxyal kyl , fluoroal kyl, cycl oal kyl, cyano,
fluoroalkoxy, al koxyal kyl , al koxy, fluoroalkoxy,
A furthiea bmbbdiplent afidhe iN(eRtOD re:ka)tqmnlmg usewlf arceinpopnd aecozding to Formula
ach |nde ende d from the
I-I11 fog%}esrpglﬁ%ﬁg gfof ﬁl};]ae vgaérhen tﬂrfggﬁ tre adf I?y}l%p};i |1% 8n<9e18%’d1ment the
cough By &f @& Qs Ghipscdugh. I&Mﬁﬂ'tﬁ@ elnlitﬁ)dimétg ok cE?ég}aﬂdCbeREeated is
have the formula (a) %b . More particularly, R4 and
acute qRBgThettet phopigecrsh me iped merceqdprrgonitaKardos & shal dire
Germa%qgelgPlr nly é&%{g{gan Tiélf?lre %ratﬁg p"i‘z{'%(alloms A4& g?%;ﬂﬂ%t%}’of Patients with
Acute @deEhltoﬂidﬂd)ugmMEinmséhm thmkpwon ;9|9(8))468 ) as a cough that lasts

longerdiial HEUROHOWETH: Bhrome <BNOmRa aie b4 rRE L 2 o el daF e dTeer
than 3 e%¥4 or J%Z?dd'o gb{ ?:Js'ﬁ%ié g&dt[l&’d(y mcfnltﬂéofl“ﬁe ﬁ:‘i‘l‘ﬁ “Gbite EQ@QH"M& also

erred rings o formula (a) are piperidine,
defineitr acobiddherewith tlid 1gtrese pbovedis rag;ough ptingleppthonSi veke,
2- et hyl pi peri di ne, (2R)-nethyl pyrrolidine ring and
(2S)- nmethylpyrroiidine ring. A preferred ring of the

The cdnPotHiLof Brmbk 1(1H) abeke bie usSfuRo? B tréatmb @ ipfevknti6iZof obesity or
, and q are each 1; and R20 is hydrogen or al kyl. In

overweight freg.. Biobsdions tveight joss and gainfepape ¢jehtdass) opte\éﬁneon or

reversé?l o(f' WE lﬁ}hég‘g%f(egiegl?m} ﬁurﬁ?&%alt%}-lh@ﬁegp g}l Eﬁ%&%ﬁ) (ﬁésa’uon of

smokn@bfor Rébdusidn D appeitasdiesatidtheatihg disontepoieny binge eating,

anorex;@r %&éﬁ@ﬁﬂﬁgéw@?%%% H%Q%BWC%R%@IM apgetizing

P& I -aromatic ring. In another
amn&%é%%ﬁhent Q nﬂgfﬁ%d rogén, R2 is - L2-Re, R a and R3b

are both hydrogen and R4 and R5 taken together forma

he o R e Gt i R G RSB Pl R S R B any
dlsorda%ted%%ve Rf.a @ﬁgnt%%ffeﬁ@g ﬁ§md@1‘5€& frisRed samcoelameuwﬂﬁhof
fornul a (I). I'n one enbodi nent, R-i is - L2-Re,

comprippeiadigiisterRpatogheip @t m@ffeéavehalnymt@é arsompaundar lacﬁgluhj 11,
ashﬂmﬁ%ﬁ@e%@%ﬁ&?er forma non-aronmatic ring. |In another
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Is hydrogen, R2 is - L2-R6, R3a and R3b are both

hydr ogen, and R4 and R5 taken together forma
wWow7areenti ¢ ring. Suitable groups for each pPGST/UBZING/036423

in conpounds of formula (I), for exanple, R, R2, R3a,

R3b, R4, and R5, and the ilAteger represented by m in

all enbodi nents, each can be determ ned i ndependently

of substitutions in other positions of the conpound.

It is contenplated that a preferred group represented

by.one r.iab f of exanpl . IS - R wherein L2 is
The dog it B el &Ry ot Penor it iGE discrder i
necesshrile Geparied &shenting ohanPhoLd Gsated, thofotd & ddminiirbiorBand the
.preferred group for another variable, for exanple
SeW““%ﬁ@ﬂ@ﬂHmﬁsgﬁ@gﬁ@awg-a group of fornmula (d) as
previously described fromR4 and R5. One enbodi nent
contenpl ated as part of the invention includes, but is
In the croitexit bfithie gaestent, specififpatinmg theaérrd therapw’ 4d) “twhenaithincividss

prevenggl;_m 01|c' prlg%x}gm?i%n&ﬂeslﬁ _tlllesfg Er(e%ggcggs ngic’?‘_cigrllsk%l_tg] %yrﬁ&a%.i&itéms
"therapedkif® iS3hfrPeuticly" shOMIRbd LonstrudideéRidingii4a , Ri4b,
and R15 are as previously defined for conpounds of
formula (1); and Ris heterocycle. One enbodi nent

..cont | at ed as rt. of .the invention inpcludes....bus .
i this GRRAR o8 Stk B VA bl SRRy el mean
a compdund that By anpaiéns, baitly o2 conpitel@dodRe thestriigtastayatifvay
. Anot her specific enbodj nent contenplated as part of
leading fodth¢ prpduetionrofiavernames by Bistligesdnot limited to,
compounds of fornmula (1) wherein mis 0; L2 is a bond,
-O, alkylene, -C(=O0-, -S-, -SO 2N(R 143)-, -N(R
The terivl 3JiSHAS’; unlessS(a@d\ftReriv ) meandNiR cb4ditich @he diseade-abfdRiated
. 5%%, mherg#n Rl4a> R14b, .and R15 are as previously
with mgtappiienic gRYArREEERES 24V i®or mul a (1): R6 is
heterocycle; and R4 and RS are taken together to form
a nonaromatic ring of the structure (a), (b), or (c),
as previously described for R4 and R5. Anot her
ci,fic enbodi nent contenplated as part of the
N‘(m"]'\?I‘L?Gﬁcalusen i ncludes, but is not limted to, conpounds
of formula (1) wherein mis O, |_2 is a bond, Re is
heterocycle, and R4, and R5 are taken together to form
In addigiop ¢ their gisain herappgicopedipiae.dhe cemppunds 9? Foymyyla I3H, gsayell as
e .
salts R, AR B L R Rt lon OO i the
developmertrand gtandadisates of utirre sndiatvita tasttsgstemns forctherpealmadion of the
of,. for.mul a, (| rein mis 0, Lis a bond, Ris
etfects UYL o A S b oFis DS o5ttt e
rabbits2mAReyA! 1AMRHNdGich, M3 paft o AR BhicH 36Uy fhddapeti ageffs. (d)
as preéviously described for R4 and R5. Anot her
enbodi ment of preferred conmpounds are conpounds of
formula (1) wherein RL or R2 is L2R6, L2 is a bond,
and R6 is a structure of fornmula: (e) wherein R 16 and
R17 each are independently sel ected from hydrogen,
al kyl, hal oal kyl, cycl oal kyl, al koxyal kyl, aryl, and
heteroaryl; or R 6 and R17 taken together with the
carbon atomto which each is attached forma 3- to
7-menbered ring; vis 1l 2, 3, 4, 5 or 6; and al
ot her variables are as defined for conmpounds of
formula (1). Specific enbodi nents contenpl ated as part
of the invention also include, but are not limted to,
conpounds of fornula (1), as defined, for exanple:
Trans-2-{3-[(2R)-2-net hyl pyrrolidin-1-yl]cycl obutyl}-6
-pyrimdin-5-yl-1 ,3- benzothi azol e;
Trans-6- (2, 6-di net hyl pyridin-3-yl)-2-{3-[(2R) - 2- net hyl
pyrrolidin-1- yl]cyclobutyl}-1 ,3-benzothi azol e;
Trans- 6- (2, 4-di net hoxypyri m di n-5-yl)-2-{3-[ (2R) - 2- et
hyl pyrrolidin-1- yl]cyclobutyl}-1 ,3-benzothiazol e;
Trans- 6- (2- met hoxypyrimdin-5-yl)-2-{3-[(2R)-2-net hyl p




yl]Jcycl obutyl }-1 , 3-benzot hi azol e; Trans-2-{3-[(2
R) - 2- met hyl pyrrolidin-1-yl]cycl obutyl}-6-pyridin-4-yl-
wa 2®@7/0pwsz ot hi azol e; PCT/US2006/036423

Trans- 6- (6- met hoxypyridi n-3-yl)-2-{3-[(2R) - 2- net hyl pyr

rolidin-1-yl]cyclobutyl}-13, 3-benzot hi azol e;

Trans-2-{3-[ (2R)-2-net hyl pyrrolidin-1-yl]cycl obutyl}-6

-pyridin-3-yl-1 ,3- benzot hiazol e;

s-3-(2-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]cycl obutyl

m&%&%t hi azol - 6- yl ) qui nol i ne;

Trans-6-(6-fluoropyridin-3-yl)-2-{3-[(2R)-2-net hyl pyrr

olidin-1-yl]cyclobutyl}-1 ,3- benzothiazol e;

Trans-4-(2-{3-[(2R) - 2- net hyl pyrrolidin-1-yl]cycl obutyl
Synthgsislof iBtepmediatési azol - 6- yl ) benzonitrile;

TransAAS-pgA met hyl pyrrolidin-i-yGeycl oput y

Iyrlmdln- -yl-i 8- benzothi@zole;
Tra 2~ di met hexypyri-m-disa- 5- -3 85 2- et
hyl py idin-1 - yI]cycIobutyI} 1 benzot ly az Ie

Trans- 6- (2, 6-di net hyl pyridin-3 % {3-1(2S)-2-ne g
1p{5?r°PBT°P'&‘?”Wielha”?ﬂe] cycl obutyl} eTy"‘Eﬁ ﬁ%’WfUiel’iY'h%fhd@XOb“ta" ate
Trans- 6- (2- met hoxypyrimdin-5-yl)-2-{3-[(29)-2-nethylp
yrrolidin-1- yl]cyclobutyl}-1 ,3-benzothiazol e;
Trans-6-(6-nethoxypyridin-3-y|)-2-{3-[(28) 2- nmet hyl pyr
rolidin-1-yl]cyclobutyl}- 1,3-benzothiazol
Trans-3-(2-{3-[(2S)-2-net hyl pyrrolidin-1-yiN cychobutyl
}-1 , 3fbegzot hi azol -6- yl)quinolinp f; \
[ SAS/ yl pyrrotidin-i-yCcyc

“e-pyimdin
enzot hi azol e; {1
(2, 6- di met hyl pyridi n-3-yl)-2-{3-[(2R) - 2- et hyl py
[5-(3ehidraptienyhidoxptd-8yirhatmamby | } - ethyl 3-(BetmaropHend)sokazple-3-carboxylate
C s"S-A"Sh-net hyl pyrrolidin-i-yCeycl obutyl J-e-pyrimdin
- d-yl-1 .Sbenzot hiazol e;
Ci s-6- (|2, 4- di met hoxypyrim di n-5-yl)-2-{3-[(2S)-2-net hy
| pyrrolfidin-1- yl]cyclobutyl}-1 ,3-benzothiazol e;
Ci s-6- (2, 6-di net hyl pyridin-3-yl)-2-{3-[(2S) - 2- net hyl py
rrolidin-1-yl]cycl obutyl}- 1, 3-benzothiazol e;
Tr ans- 2- sz{B-hKZR) 2- nethylpyrrolidin 1- xchycthutyl
gl  3-b i azol -6-_yl)pyrida: Zlﬂ 3(2H) 4 Qp
s N s hyI@2(2{3[(2R) 2- et hy
-yl | obutyl}-1 , 3-
benzothiazol-6-y|)pyridazin-3(2kb-one;
5-(3-chigréHRSnyDis Ok B-cakbaldshyde3- [ ( 2R) - RisBthsrophehyokators-diethanol
-yl]cycl obutyl }-1 , 3-
benzot hi azol - 6-yl ) pyridi n-2(1H)-one; Trans-3-nethyl -
-(2-{3-[(2R) - 2-net hyl pyrrolidin-1 -yI]cycIibutyI}-l

d|n 1

, 3- benzot hi azol -6-yl ) pyridin-2(1 H)-one;
Trans-2-(2-{3-[(2S)-2-nethyl pyrrolidin-1-yly] cycl obutyl
}-1, 3- benzothlazol 6- yl)pyridazin-3(2H)-one;

Tr ans- 6- met-+ z»(z {3-[(29) - 2- nethylpyrrmﬁmdln91<yl]c

yctiebutyl Cl ~
benzg I)pyrlda2|n 3(2H) -0 H
Tran nmethyl -1 -(2-{3-[(2S)-2- neth gyrrolidin-1

s (IR W(b-]cﬁlbﬁ‘ébr%lﬂﬂﬁébkézoﬂa ylRthanol SIR) ~1-[5~(3~ chlorophenyl)lsoxazol -3- yl]ethyl acetate
enzot hi azol - 6-yl ) pyri di n-2(1H)-one; Trans-3-nethyl -

-(2-{3-[(29)-2-nethyl pyrrolidin-1 -yl]cyclobutyl}-1




benzot hi azol - 6-yl ) pyridin-2(1H) -one; G s-e-pyrimdin-
-yl AMS-pyrrolidin-i-ylcycl obutylJ-1 .S-benzothi azol e;
W@@7040922 net hoxypyri m di n-5-yl)-2-(3-pyrrol i dPEF/1S2006/036423
-yl cycl obutyl)-1 , 3- benzot hi azol e;
G s-2-(3- pi peridin-1-yl cydhobutyl)-6-pyrimdin-5-yl-1
, 3- benzot hi azol e
Ci s-6-(2-met hoxypyrim di n-5-yl)-2-(3-piperidin-1-ylcyc
| obutyl)-1 ,3- benzothiazole; G s-2-(3-azepan-
-yllcycl obutyO- g-pyrimdin- -yl-i , 3-benzothia
| s-BH( 3+nor phol | p#A2 y| cyelobutyl ) -Bspyri I
N.__~ 3- blihzot hi azol eN G s-~S* - p~re-pyrim di n-
.S benzothi azol *-yQcycl obut yQoyrrol i di n*- yljmethappl ;
isonicotinohygraziqe 23)“eﬂi\¥‘{n$ﬂc[)®3i<(>@)mﬁ§haﬁ\éx¥pyri mi din-5-y1)- -~
. 3-benzot hi azol - 2- ~isonicotinoyl-N-methylhydrazinecarbothioamide
yl ] cycl obutyl }pyrrolidin-2-yl)net hanol ;
Ci s-2-{3-[(3aR, 6aR) - hexahydr opyrrol o[ 3, 4-b] pytrol -5(1
H) -yl ]cycl obutyl }-6- pyrimdin-5-yl-1
, 3- benzot hi azol e;

G s-2-4 -[(QaR,6aR)-hexahydropyrroIgk,ﬁ -b]pyrroI-S(l
H) - yN cykl ob\utyg}-6-*(—2-—rr€l—horypyri @y)é
, 3- bemzot Rifazpl 8y . <" F
C s"S- pRM- iethyl pi peridin-i -yl Jcycl obut yl J-Ns-—”nyri m din

- , ' g
“lameyd (eri B O Rt ey s fretsaidn i gamio
, 3-benzot hi azol - 2- yl ) cycl obut yI ] &fiAé:inazole-3-tione
Cs-{1-[3-(b-pyrimdin-5-yl-1
, 3-benzot hi azol - 2-yl ) cycl obut yl ] pi peri di n-4-
yl }methanoly Trans-{1-[3-(6-pyrimdin-5-yl-1
, 3- benzot hi azol - 2-yl ) cycl obutyl ] pi peri di n- 4-

Z

yl } meghanol ; Tgans”- CS- pi peridin-i-ylcycl obutyo-
- pyri i gi n-g- yN-4~ . S t.hi : , .
P ) BRI 855k o a2 gt oans

-1-y|cyc|o\uNyI)-1 , 3- benzot hi azol e;

Trans- 6- ( 6- net hoxypyri di n-3-yl ) -2-(3-pi peridin-1-ylcyc
| obutyl)-1 ,3- benzot hi azol e;
Tpans- 6- ( 2- met hoxypyri m di n-5-yl)-2-(3-piperidin-1-ylc

ydl obutyl)-1 ,3- benzot 5
I\ r aNi- 2- [ 2- (3- pi peri di gcmbﬂtyn-l
N/,S- enzot hi azol=-6-yl]p i

j y H) - one;
Cis-2-[2-(3-piperidin-1 -ylg cﬁobutyl)-l

_ - t hi | ' i - - .
BT 20 1L 0] Sk N e

. S-benzot hi azol -g- yl]pyridazin-3(2H)-one;
Trans-3-nethyl-1 -[2-(3-piperidin-1 -ylcyclobutyl)-1
, 3-benzot hi azol - 6-yl ] pyridin- 2(1 H)-one;
Trans-6-(1-nethyl -1 H pyrazol -4-yl)-2-(3-piperidin-1
-yl cycl obutyl)-1 , 3- benzot hi azol e;

> Trans- N-i sopropyl -N-nethyl -N-[3-(6-pyrimdin-5-yl-1

: , 3- benzot hi azol - 2- yl)cycl obutyl ] am ne;

Trans- N-i sopropyl - N-{3-[ 6- (2- net hoxypyrimdin-5-yl)-1
, 3-benzot hi azol - 2- yl]cycl obutyl}-N et hyl am ne;
Trans- N-i sopropyl - N-{3-[ 6- 6- met hoxypyridin-3-yl)-1
, 3- benzot hi azol - 2- yl]cycl obutyl }-Nnet hyl am ne;
Trans- N-i sopropyl - N-{3-[ 6- (2- net hoxypyridin-3-yl)-1
, 3-benzot hi azol - 2- yl]cycl obutyl}-N methyl am ne;
Trans-N-{3-[6-(2, 6-di met hyl pyridin-3-yl)-1
3- benzot hi azol - 2-yl ] cycl obut yl } - Ni sopropyl -



N- et hyl am ne;
Trans-2-(2-{3-[isopropyl (net hyl )am no] cycl obutyl}-1
WO 3eobemwet hi azol - 6- yl) pyridazi n-3(2H) - one; PCT/US2006/036423
Trans-2-(2-{3-[isopropyl (nmet hyl ) am no] cycl obutyl }-1
, 3- benzot hi azol - 6-yl ) -6- i€t hyl pyri dazi n-3(2H) - one;
Trans-1-(2-{3-[isopropyl (net hyl)am no] cycl obutyl}-1
, 3-benzot hi azol -6-yl )-3- methyl pyridin-2(1 H)-one;
SynthésisPdTFinkd cémpduhdsopr opyl (met hyl) am no] cycl obutyl }-1
, 3- benzot hi azol - 6-yl)-5- nethyl pyridin-2(1 H)-one;
Trans- 2-(3-azetidin-1-ylcyclobutyl)-6-pyrimdin-5-yl-1
, 3-bgnzot hi azol e;
Trans- 6- pyri mi di n-5-yl - 2- (3-pyrrolidin®d X
-yl cycl gbytyl 1 , 3-benzothi azol e; \ ="
Trans-6\£ < |nethylpergin-3-yJ)-§- 3-pyrrolidin-1-y
G utyl )-\ , 3- benzot hi azologX N -N
Tr 6- ( 2- met hoxypyri ni di n-5-yl )Q2-( 3- pyrroll i di ||1) ll_l-yl
| [)-1 - X > 4-[4-methyl-5-(methylsulfonyl)-4H-
“R“'[5'<3°r¥'§%§$§Mlséf%%?%&%@%@f i d?ﬁﬂce% B4 tiasol 5 yipyridne
d-yl ~- CS-pyrrolidin-i-yl gyc|sdusyEnkthylSHamathgsuipas dHe ;
Tr ans- 6- ( 6- met hoxypyri di n- 3-yl ) 1.24¢dazphdyleyrideen- 1- yl cy
cl obutyl)-1 ,3- benzothi azol e;
Trans-2-[2-(3-pyrrolidin-L-ylcycl obutyl)-1, 3-benzot hi a
zol -6-yl ] pyridazi n-3(2H) - | one;
Trans-6-net hyl -2-[2-(3-pyrrolidin-1 -ylcyclobutyl)-1
, 3- benzot hi azol - 6- yl] pyrfdazin- %) - one;
Trans-5-nethyl -1-[2-(3-pyrrolidifn-1y-yl cycl obutyl)-1
, 3- benzot hi azol - 6-yl ] pyri di nN - one;
Trans- 3-net hyl - 1- [ 2d-3¢ pyro-ohi qj n-1 -yl cycl obutyl)-1
, 3- benzot hi aggl - 8- ylpyrindi n-N2(1 H) - one;
Trans”- CS- azepa H obutyO- d-pyrimdin-d-yl -
, 3- benzot hi azol'e
X=N, Y=C; BB (SRR y s G- 8 Y gt RRY LAY hdth B4 I 4igtioR3-Bypyridine

—C, y=N3-(5 11481 i -3- -4-methyl-4H-1,2,4-triazol-3-yl)pyridi
xec, YN BB Bt Gwpppazar Sulhonstmetty it 12 azot&-loyiane

butyl }-6-pyrimdin-5-yl- 1, 3-benzothi azol e;
Trans-{(2S)-1-[3-(6-pyrimdin-5-yl-1

, 3- benzot hi azol - 2-yl ) cycl obutyl ] pyrrolidin-2-

yl }met hanol ; Trans- ((2S5)-1
-{3-[6-(2, 6-di net hyl pyridin-3-yl)-1 ,3-benzot hi azol - 2-
yl ] cycl obutyl } pyrrolidin-2-yl)nmethanol ;

Trans- 2-[ 3- (2- et hyl pi peridin-1-yl)cycl obutyl]-6-pyrim
idin-5-yl-1 ,3- benzothi azol e;

Tr ans- 2- ( 3- hexahydr opyrrol o[ 3, 4-b] pyrrol -5(1

H) -yl cycl obutyl ) -6-pyri mdin-5-yl- 1, 3-benzot hi azol e;
Trans-2-[ 3-(4-fluoropi peridin-1-yl)cycl obutyl]-6-pyrim
idin-5-yl-1 ,3- benzothi azol e;

Trans-2-[ 3-(4-fl uoropi peridin-1-yl)cycl obutyl]-6-(2-ne
t hoxypyrimdin-5-yl)-1 ,3- benzot hi azol e;

Trans-6-(2, 6-di net hyl pyridin-3-yl)-2-[3-(4-fl uoropi per
idin-1-yl)cyclobutyl]-1 ,3- benzothiazole; Trans-

(3R -1 -[3-(6-pyrimdin-5-yl-1

, 3-benzot hi azol - 2-yl ) cycl obut yl ] pi peri di n-3- ol;
Trans-N-et hyl - N-propyl -N-[ 3-(6-pyrimdin-5-yl-1

, 3-benzot hi azol - 2- yl)cycl obutyl]am ne;




Trans-Di et hyl -[ 3- (6-pyri m di n-5-yl - benzot hi azol - 2-yl) -
cycl obutyl ] -am ne;

wae@ns4O@BEt hyl - { 3-[ 6- (2- net hoxy- pyri m di n- 5- yl peDEs206/086423
i azol -2-yl]-cycl obutyl }- am ne;
Trans-{3-[ 6- (2- Met hoxy- pyidbni di n-5-yl ) - benzot hi azol - 2-
yl]-cycl obutyl }-net hyl propyl - am ne;
Trans-{3-[6-(2, 6-Di net hyl -pyridin-3-yl)-benzot hi azol -2
-yl]-cycl obutyl }-nmethyl propyl - am ne; ~~n

Trans- Met hyl - {3-[ 6:(1-methyl -1 \\\
H-pyrazol-45§ othiazoI-Z\yI]N utyl }-
pr op§t AT + ‘

1 :S N

Trans- hyI-{3-[6-(2-neth09y%perﬁidin-5-y|)-benzot

hi azol - 2yl ] - cycl obutyl }- am no) - et hanol ;
1-[5-(F-cragrsphany(){sBxae@-3(yBetbardl Net hy |4-[pyreittdi-FrnSetydsufdngn2at Rjdaz o

| -2-yl]-cycl obutyl }- et hyl anitriagpl-3-@ipyrainel ;

6- Pyri mdin-5-yl-2-(3-pyrrolidin-1-yl methyl -cycl obut yl

) - benzot hi azol e;

Trans-5-(2, 6-D net hyl -pyfridin-3-yl)-2-[3-(2-nethyl -pyr

rolidin-1-yl)-cyclobutyl|]- benzothi azol e;

Trans-5- (2, 4- D net hoxy-pyri m diA=N-yl)-2-[ 3-(2-net hyl -

pyrrolidin-21-yl)- cyclobutxl] enzot hi azol e;

Trans-6-(1 - thhyl

H pyrazol -4-yl) - bBN(Z oe&hy -pyrrolidin-1

-yl)-cycl olyt yl Yrot hi adol e;
Trans-2-[ 3-( oro-pip ridin-1 -yl)-cyclobutyl]-6-(1
-methyl-1 Hp -4-yl)- benzot hi azol e;

enzot hi azol
Trans 2 (3-azetidin-1-yl

Ta %@graa 3(@ {ﬁévﬁ&b@enynﬂsoyézsmnah&wh rieByladr B L RS BYHbyRbine
- di net hyl pyr

-yIcycIobutyI) 6-(1 -nmethyl -1 H pyrazo
benzot hi azol e;
4-(5-{(TR)-aN5 (32h(odbpasrg Pissxadol-glylaiiegathathy)-4/8-1 (224 tiatoh B yyppdinem dj
n-5-yl)-1 ,3- benzothiazol e; Trans-2-(3-azepan-1
-yl cycl obutyl)-6-(2, 6-di met hyl pyridin-3-yl)-1 , 3-
benzot hi azol e; Trans-2-(3~azepan- 1-yl cycl obutyl)-6-(

- ITE! | -k K ) I -
EIRE S SRR ARR il hendh PR B2 o yppuie
-yl ]-acetam de;

Ci s-2-Chloro-N-[2-(3-Pi peridin-1-yl-cycl obutyl)-benzot
hi azol e- 6-yl ] - acet am de;

Gener&al Mrebhddi- ( 3- Pi peri di n- 1-yl -cycl obutyl) - benzot hi azol e- 6
-yl ] - propi onam de;
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzot hi azol e-6

All statlely %@??HM&M&CM@}/ S4Bl QRIBARPAERABOXH] € literature.

Piperidin-1-yl-cycl obutyl) -
The lH)mrdz € NMRaipectBr wee-reamiafesithtr er @Jddeo BoA, zBrek:ﬂrM%OOi @ Varian

100 GRS R A e B P b RO ELLR i

TMS &Qhéix[e&dﬁéi-sﬁ’lv@ﬁfdl@hdn ad refére S InOdutarhtbd BRIBZSTEh aZR1Rmt unless
|1- am de; Cis- cIohexanecarboxyllc

6-y
othervagsi inipated-Adl paorted shemigal-shifts| ashin §An) o dedsitaissale) and the fine

sph‘ctugct%J art]llezm 1?1%%’ %’8 %Jrfgulfqge %C&% n%(s))@' lsin%let, br s: broad singlet, d:

doublet,ycl trip)l/éij cplquhxyét)mbﬁnmﬁmbn) azgl e- 6- y: ]- alm ge . )
[ 2-(3- 1- t t
Analyqlc&i i ]én%hcwf]l ng@ﬁlf qp@?fesglloarétlnons fgl10We}élcbyomgssyspzectraege%e%t1ons

were recorded on a Waters LC-MS consisting of an Alliance 2795 (LC) and a ZQ single

~4-yl)-1 ,3-
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Ci s-4-Cyano-N-[ 2-(3-Pi peridin-1-yl-cycl obutyl)-benzoth
i azol e-6-yl]- benzenesul f onam de;
w@e@70ksphene- 2- sul f oni ¢ aci d~[ 2- (3~Pi peri di nPAT/US2006/036423
-yl -cycl obutyl ) - benzot hi azol e-6- yl]- am de; 113
G s- Thi ophene- 2- car boxyl i ¢7aci d-[2-(3-Pi peridin-1
-yl -cycl obutyl)- benzot hi azoi e-6-yl]- am de;
Ci s- Thi ophene- 2- car boxyl i c
quadroaolednds? spcdtrBinpter. i"ﬂiaméss;speatr)ommm%sle)qmpped w1th an electrOSpray ion

benzoth| azol e-6-y m. de; G s-|
source opprategan g pasilys BIBJé‘Psztﬁgﬁ‘il‘éFz@Pén‘@eyﬁle onpROIaEs ‘aras +3 kV and
[
the mabs%b%b‘t{r%h%tgls\g% Sé:zrnlﬂ oy Plcl:?/(g 9% at cQﬁ”ﬁ)ﬂe dt 0.8 s. To the column,
X- TenbMS OWhaieasz QRe2. 6-Xyﬂ(ﬂmmﬁ3‘r6 gen, V@ssipﬁlye‘dafzhmr gradiemb eyl 5 ¥ to

[2-(3-Piperidin-1 -yl-cyc|obutyl)-henzothiazol e-
100% @_emrﬂltrﬂea]ﬁ]l@gﬂvl ammonium acétate (aq.), or in 0.1% TFA (aq.).

[ i | -
Opncaﬂo%iti%? x%h I@%ag 8%&_ fiﬂ d;%éerkyf rrl;:lg)é‘f bhebybMideReNA&/N A7 &heef at 23
°C at 5@Psun\- [ 2- ( 3- Pi peri d| n- 1-yl - cycl obutyl ) - benzot hi azol e- 6

-yl ]-3-thi ophen-2-yl propi onam de;

G s-3-Furan-2-yl-N-[2-(3-Piperidin-1-yl-cyclobutyl)-be
List ofﬁé@ﬁebia@zé#ﬂ e-6-yl ] - propionani de;
aq. O S-Pyrim di ne- 3 paghoxylic

acid-[2-(3-Piperidin-1-yl-cycl obutyl) -
DMF benzot hi azol e- 6d§rhqthﬁlrﬁodeamide

Tr ans- 4- Cyano- N- 3- |per| di n-1-yl -cycl obutyl ) - benzo
EtOAG i azoi e- 6-yl ] - g“é!}é

NH4c1Tr ans- N-[ 2- (3- Plaﬁ@f[drgmﬁcﬂ;}oylldecycl obut yl ) - benzot hi azol e
pr opi onani de;

Novozymg ﬂ§%®r PrS- Pi payagiigied trgdenagrk nawa fgrpobanerdionnd serdide -

y~-i1sobutyramd

Trans-t 2- ( 3- Plp§WF@F¥FQ¥H§SecyCIobutyl) benzot hi azol e- 6
r.t.or RYl ] - car bam c aaodnltaﬁbe.thtyare @miess ptherwise stated, a temperature

Trans- Cycl oprop necarbo

aci d[ 2- ( 3- Pi peri'§ 1§XX@90F%butyl)

benzot hi azol e- 6- yI] am de;

Tr ans- Cycl obut anecar boxyl i c

aci d[ 2- (3-Pi peridin-1-yl-cycl obutyl) -

benzot hi azol e-6-yl ] - am de;
Ezﬂﬂﬂﬁﬁans-cyclopentanecarboxylic

aci d[ 2- (3-Pi peridin-1-yl-cycl obutyl)-

ben V4 yl']- am de;
Synthﬁslg égi{'&/ 8‘?13%gnecar boxylic
aci d[ 2- (3-Pi peridin-1-yl-cycl obutyl)-

benzot hi azol e-6-yl ]- am de; Trans-Furan-2-carboxylic

Exam@ﬁe i,d[ 2- (3-Piperi di n- 1-yl - cycl obut yI ) - benzot hi azol e- 6-
- am de; Trans- Morphol i ne-4-carboxylic

Ethyl NBQh[&oﬁﬁeT@ﬂ)pﬁﬂJdﬂéib'bhwdaa@é’d obutyl) -
benzpt hy azol e- 6- yI] anm de;

perldln 1-yl-cycl obutyl)-
he zoth|é20l -6-yl]-am de; Trans-Pyrazi ne-2-carboxylic

Sodiurg gh}i)&{d% (;ﬁoggpgl}édi T)\%ﬂ%y %i_éle A& lio)ObI%.OXS #a solution of 3-
chloroﬁﬁ@(%ﬁbﬁor[ezt'l?@g Bi pgs mliijlﬁarik} JbthGElalie!{ 188)mbenZPinbi)as ettanol (3
-pyrimdin-5-y

L) at Oﬁﬁcﬁm wujte (vas pliped Rigeanteppeaee S5ty md wasihen heaishatd 0 °C
for 2 b a0hYE: B Qs e Red v Y o rgctlor i ity 3y e
cycl obutyl)- benzot hi azol e- 6- yI ] - am ne;
Racem c- (5-nmet hyl -pyridin-2-yl)-[2-(3-Piperidin-1-yl-
ycl obut yl ) - benzot hi azol e- 6-yl]-am ne;
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Racem c- 6-[ 2- (3-Pi peridi n-1-yl -cycl obutyl)-benzot hi azo
| e-6-ylam no]- nicotinonitrile;
WORAWOUESSH- [ 2- ( 3- Pi peri di n-1-yl -cycl obut yl ) - beP@DURI086€/036423
| e-6-ylam no]- nicotinonitrile;2-{7ra
ps-3-[(S)-2-nethyl pi peridi®-1-yl]cyclobutyl}-1
, 3-benzot hi azol - 6-yl azeti di n- 2-one;
2-{Trans-3-[(S)-2-net hyl pi peridin-1-yl]cycl obutyl} 1
solvent @asb&igﬁlﬁdmfﬁéﬂi to8hy/ ﬁl@Mﬁﬂ'eﬁJlfasdidﬁcd BtO@A€; The organic layer Was washed
2-{Trans-3-[(S)-2-nethyl piperidin-1 -yl]cycl ObLi
with watsr bethsatrated buine.6Lhel splvigé Wgﬁ Histifedpfé to give crude title product which

was use e St S RN PP ol i e Bomer

2-{7rans-3-[(S) - 2- net hyl p| peridin-1-yl]cyclobutyl}-1
, 3-benzot hi azol e- 6- car boxam de;
Example2| sopr opyl - 2- {frans- 3-[ (S) - 2- net hyl pi peri din-1-yl]cy
Ethyl ﬁ—ll(?-gyw‘%%ﬁén@isogg?ﬁggma?l;t?iﬁﬁt@' carboxam de;
d

) - 2 met hyl pi peridin-1-yl]cyclobutyl}-1 ,3-

ol e- 6- car boxam de;

phenyl 02- {frans-3-[(S)-2-net hyl pi peridin-1-yl]cyclo
yl }-1% 3-benzot hi azol e- 6-car boxam de;

L/ -thiazol-2-yl-2-{frans-3-[(S)-2-nnethyl pi peridin-1-y

A solu]t})ﬁ %P Ll%la? te%'y{ ? 3(3-\:?1’1'05(;1)??@;‘1 5'4%?%%%?%%3%@19“1 % ]1 .16 mol) and

clo
hydroMﬁrMin]e-]rﬂzdrd&hlm&dz 61200 4ag,dl. B3 mél)dn ethenelri dg was heated at 0°Cor 4

L/ -(2-phenet hyl) - 2- 3- pi per
b AngepgErbimuey el to & S50 0oiR bl Sat Bpa Rl il cbid
ethanol} (I[’rﬁ el ﬁ:PJaIZ‘W) tozaferH ansitl: doourd (B14Y boi4oey 11d INMR: Y182 (s,
but - benzot hi azol e- 6- car boxam de;
1H), 7(712y(m,le)d7 ﬁ7 1my X/IH) AD3{(5.rdRs MB (NISYLZ= 22t hy !l pi peri di n- 1
-yl ]cyclobutyl }-1 , 3- benzot hi azol e- 6- net hanone;
2-[ Trans- 3- ( pi peri di n- 1-yl)cycl obutyl]-1
ExampReYenzot hi azol - 6-yl -3-net hyl pyrrolidin- 2-one;
rans- 3- (pi peridin-1-yl)cyclobutyl]-1
[5-(3- GIQOUHJM@D’HISQWOI'% imeshandi i di n- 2- one; and

63,{]95 3-(piperidin-1-yl)cyclobutyl]-1,3-benzot hi az
met hyl i m dazol i di n- 2- one;

Cg_\‘m 2-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]cyclo
benzot hi azol e;

¥ ans- e- br omAAS- ASA- et hyl pyrrolidin-i-yllcycl obutyll
i 1 dded t asolutlon of ethyl 5-(3-
Odlug]l% g&r‘g&éﬁ{(g&; ?EZIQ-@ Oq?‘réla?]S Pyl r?olel dcl)n 1-yl]c cl}(IJbut

A
chlorophenyd)ibeazoleii-ariodxyiate (214 5 g, 0.85 mol) in methanol (2.5L) at 0°° C} .The

reactlc?lrgfr)é)étﬁgg\?@nﬁo Ig%@?léli g%gé Qg:r% 3}' (%%C g YkaﬁtOlAlc at r.t. Most of the
solventX)lfa%ycﬁ%tHEHtoYf Qnd]to t}?e Ij@l%ﬁﬁﬁl{é%raé@{wﬁs a@leﬁ FROA3: Trep@pnit layer was

br ono- 3- benzot hi azol e;
Washe@ \B}tli 028, sthtl{rae@ Bl:lm mdg:o]_lcentrated to give the title compound, which was

enzqgt hi a eYGl_C yl ] pyrrolidin-2-
used‘iﬁ%"ﬂ% &'r?d%emz%? %/(I%b%]%ﬁty aR, 6aR) - 5- [ 3- (6- br omo- 1
, 3- benzot hi azol -

yI)cycIobutyl]hexahydropyrrolo[3,4-b]pyrro|e-l(ZFD-car

boxyl at e;

Ci s-d- bronmo”™- 1 S-*"R*-net hyl pi peridin-i-yllcycl obutyl J-

, 3-benzot hi azole; G s-N[3-(6-brono-1

, 3- benzot hi azol - 2-yl ) cycl obutyl ] - N-i sopr opyl - Nret hyl am

i ne;
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Cs-{1-[3-(6-brono-1
, 3-benzot hi azol - 2-yl ) cycl obutyl ] pi peri di n-4-yl } met hano
WO 2007080982 { 1- [ 3- (6- br onp- 1 PCT/US2006/036423

, 3- benzot hi azol - 2-yl ) cycl obutyl ] pi peri di n- 4-yl } net hano

| ; Trans-6-brono-2-(3-pipapidin-1-ylcyclobutyl)-1

, 3- benzot hi azol e;

Trans- N[ 3- (6- brono- 1, 3- benzot hi azol - 2-yl ) cycl obutyl ] -
Exmn#busopropyl-Nnethylanine

rans-2-§3-azetidin-1 chyclobutyl) 6- brono-1
5-(3-chlsrépdrenyhisox2z9le:3-carbaldehyde

Transmp br ono- 2- (3-pyrrolidin-1-ylcyclobutyl)-1
3-0'n;o Ilazol e; Trans-2-(3-azepan-1
utyl ) -6-brono-1 , 3-benzot hi azol e;
ANs- 6- brono- 2- ( 3- nnrpholin 4-yl cycl obutyl)-1
3- benzot hi azol e;

[5-(3- Jﬁ(ﬁf@} grygge,%%@%o? ﬁﬁ]ré&ﬁ@ A hdl g'%@@ﬁhbm k) BYhIoPbrhsthaek2 L)

azol
was dr'Bpazl’lﬁ afl{@Bo-plriddi (B -chtoooahrdmate (400g, 1.86 mol) in dichloromethane (2

L). Thy |r? nz %yasvgé st1rreﬁl c?ve}/mggp zltJt 30111 R Ir)e%latur : Ll"he slurry was filtrated
throug_ﬁrc%ﬁé aﬁd Bk OfiRrafs Was iRt e tﬁ@fdn‘i’ehﬁﬁn% syh)iey EtORetwk hdded.

benzot hi azol e; Trans-tert-butyl 5-[3-(6-brono-1
The OI;ganlb émoms svashedpwith water, saturated brine and concentrated, to give crude title

compds Y Gich MU Gy I BRAeK LS. SRS NIB LR} (R G2,
8.08 (ﬁmmy Gdsr(ﬁfmﬁa 1.8t (4; THUMOOMPED)i=d208: 1- y| ) cycl obut yI ]

benzot hi azol e; Tr ans-
[3 (6 Br ono- benzot hi azol - 2-yl ) -cycl obutyl ] - di et hyl -
Examaf: Tr ans- _
6- Br ono- benzot hi azol - 2-yl ) -cycl obutyl ] - met hyl - prop
1-[5- (ylchﬁﬁ‘bpﬁenyl)lsoxazol -3-yljethanol
Trans-2-{[ 3- (6- Bronp- benzot hi azol - 2-yl ) - cycl obutyl ] -
B - et hanol ;

Cl\_k 31 -2 (3- pyrrolldln 1-yl met hyl - cycl obutyl ) - benzot h

Cl

ans-5- Chl oro-2-[3-(2-nmet hyl -pyrrolidin-1-yl)-cycl obu

MeMg% 31\%) ﬁ%% lalizrpn:LP ?3{,)%6\]: 5 ged Ccfcggglr@p%sg fat J & {BJ:% @
ch1or@h@f§ﬁg§m£a§olelzo@abaaafyae Y177yE oD Uhito) i TR (3L)dThe Mristhre was

enzot hi azol e;
allowdd trvstald oy lempgsaige,(tired eHbRytepperarraifer. 5b g thea Aygiched with

aq. NiTlaélnaé 0 C{ %{dﬁ% g('{lggrt térya(s%hsnﬂg% ggyT% 3t/hre"| rer gmmgo_w 3dd§cé rl;l%%Ac and

filterddi tBAkh 3 YL@ oﬁ-‘déﬁ{eo iLE yighnicamien o)as etabiaadodith water, saturated brine

Trans- 2- i peridin-1-ylcycl
and comn@ﬁz@ﬂheapz‘éf I%Dgﬂlﬂ]t RS ipa‘éfi? giﬁhj}) %l‘%{ﬁ% chrgpgtography on silica
umng%ﬁ%é%?ﬁ?é?a?gﬁﬁf 'tc%l]% fieh &g&h@%ﬁﬁa 70 g— 37% argqe)l whltde-yellow
solid. ﬁammm 17673, IgiRd. df%y(nuél}h)g 7 ARTANOV)n éﬁﬂ gy 1SB%, OWr(a, 1 ), 2.44
which j s ovided by MDOL Information Systens GrbH
®>1@}dr §?§nomn as Beilstein Informationssystene) of
Frankfurt Germany, and is part of the CHEMDRAWT)
ULTRA V. 6.0.2 software suite. Conmpounds of the
i nvention may exi st as stereoisoners wherein,
asynmetric or chiral centers are present. These
stereoi soners are "R' or "S" depending on the
configuration of substituents around the chiral carbon
atom The terns "R' and "S" used herein are
configurations as defined in | UPAC 1974
Recommendati ons for Section E, Fundanent al
Stereochem stry, in Pure Appl. Chem, 1976, 45: 13-30.
The i nvention contenpl ates various stereoi soners and
m xtures thereof and these are specifically included
within the scope of this invention. Stereoisoners
|nclude enantloners and dlastereoners and n1xtures of

.. oy

. o
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auxiliary as described in Furniss, Hannaford, Smth,
and Tatchell, "Vogel's Textbook of Practical O ganic
w@h@miostosy ", 5th edition (1989), Longnman Sci enPCT/U82086/036423

Techni cal, Essex CM20 2JE, England, or (2) direct

separation of the mixture28f optical enantioners on

chiral chromatographic colums or (3) fractiona

recrystallization nethods. Conpounds of the invention
Example exi st as cis or trans isoners wher ei n

R b B AL, Such, 3 mmner

relatlve to each other, or on opposite sides of the

gqul to each other (trans). For exanple,

abdt &pes ‘nmay be present in the cis or trans

figufbtlon, and may be present as a single isomer

a mxture of the cis and trans isoners. |ndividua

cis or trans isoners of conmpounds of the invention nm
W3

1-[5-(Byehlprophriybisoxgzal eyl ethanol (06ors, dd irmsnrel) and Noxoainet

are talEh 8 (1#1%6? Amh grg}é{%}l&en‘égi @il)sﬁi;tgrg%idift Jf%’livl Gectate (66 mL, 716
mmol)fthe realtyonpwiss funGat.t. @Welolilghlﬂ, ﬁi‘llcblweﬂ bgwfﬁltrditﬁ)rm\&r a¢lite tridivashing
with DGR Ty R oS FYAPOHRE oot erchily ST PLRABO SR hiccisd to
colum® Ehﬂoﬁﬁf@?a%h?lbnrsﬁ?d'axﬁh@ dlélﬂ@trohf%fhaﬁé/nféﬂ{aﬂﬁpé Qgr laf?ﬁéﬁve e title

houl d be understood that the conpounds of
Compqundréi&g,éﬁ%)aﬁ Dd4R £8.36 (mut @ ra5dnt, d Hysl. 4hémy@ﬂ) 684 (s, 1H),

607 (GIRIGE [ 108 Torin SR L CPls P PR dcr st oot 1 hat

t he compounds of the invention may exist as
i sot oponers, wherein atons may have different weights;
Exampler’ exanpl e, hydrogen and deuterium or 12C and 13C.
t ho ' s of the Invention The
(1R}4gg#gé%ﬁﬁésg?ggﬁgg%%@g%?ﬁgﬁgggﬂ be better understood in
connection with the follow ng synthetic schenes and
nethogﬁ which illustrate a nmeans by which the
comfbugds: Olan be prepared. Abbreviations which have
0\ in the descriptions of the schenes and the
that follow are: BINAP for
72" - bis(diphenylphosphino) 1,1 binaphthyl Boc for

TR g P o) B SH ey

hydroﬁdi&ﬂhﬁéhydl\ﬁe tl@r 6 g@ﬁ%moly%@% frﬁiedm%lb ar‘}@if/wd‘@r ({7@ 1.2 L) and

met hanesul fonyl ; “Pd for palladium tBu for ter
stirred REAL. Puer mghteRtriuCam the volnmafaditha mmtumon seaetto abadi 1/@ followed

by iy il SEREHBR G Yher PR 2R e avpraigd Qy ema g

concerdfiibg Bivel cﬁiﬂkﬁ;ﬁr@ﬂu&tefﬁéictrha@bﬁédﬁ@m@is arified 89 BastMsl@nayve
heati ng was acconplished in a comercial mcrowave

chromgfggraphi o/ silighusing emﬂ@t%c T AP:30i tegéyr the title gampeund (40 g,
0 e r V- I r

s5%). B RARE 7 3t L, 188 o LOYP S BRSSP 5 207 g 1 1. 244

(s, 1 H)ilnd2 @d3tH, Schemes 1- 5 Schene 1 Cbnpounds of formul a
(3), wherein m Ri, R2, Ra- R3b, R4, R5, L are as
defined in formula (1), can be prepared as descri bed
in Schenme 1. Acid chlorides of formula (1 ), purchased
or prepared using nethodol ogi es known to those of
ordinary skill in the art, when treated with conmpounds
of formula (2) will provide conpounds of formula (3)
which are representative of the conpounds of the
present invention. Schenme 2Conpounds of formula (4)
containing a nitrile group when treated with sodi um
hydr oxi de under aqueous conditions will provide
carboxylic acids of fornmula (5). Carboxylic acid
compounds of fornula (5) when treated with sul fonyl
chloride or oxalyl chloride will provide acid
chlorldes of fornula (6) Cbnpounds of fornula (6)
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R3a, R3t>, and wherein at |east one of Xi and X2 is
chloro, iodo, or brono, and the other is hydrogen,
wa@eoor/04@8y | oxy, al kenyl, al koxy, al koxyal koxy, PCT/US2006/036423

al koxyal kyl , al koxycar bonyl, al koxyi m no,

al koxysul fonyl , al kyl, al R¥l carbonyl, al kyl sul fonyl,

al kynyl, am do, carboxy, cyano, cycl oal kyl,

fl uor oal koxy, hal oal koxy, hal oal kyl, hal ogen, hydroxy,
Examplg@r oxyal kyl, nercapto, nitro, alkylthio, -NR ARB,

( NRARB) car bo SO2N 4a) R|4b) N(Ri 4a) SG2(Ri 4b) .
2-Isontegtippylr¥angs P%ﬁmﬂ‘%ecg‘% ifltcated with osm um

tetroxi de or potassium osmate and sodi um peri odat e
|1 provide the cycl obutanone conpound of fornula
| (8N The reduction of compounds of fornula (8) using
~hydjdeé reduci ng reagents such as, but not limted to
[ithilumtri-secbutyl borohydride (L-Selectride), in

solv@hts such as but not limted to THF, provides

nmpounds of fornula (9). Conpounds of fornula 9)
Toa gw’qbfrheaﬁeé £ vand mechifirally siisteg gnsngasiometispnigptinahydezisie (435

h t
o i R SEEREL 0 U RN D REPe R8s
small pﬂirh@r&pAﬁBxyd(miﬂle agdinien,ahe rdaotont mlﬁ&urefwdslmmd ('ZI)"’C) for 6 h with
treatnent with an am ne of for | a_R4R 5*% eGein Rﬁ
an addifionalrasioiios oS &SoRETRYABIAORY] (FOf T A ef pY migy; Adter soglinggce-hgh) the
r
reactiof ARRHDR T e no it s AU Vel idigpropy!
alcohohfic0 Rp Thisssolid vde fthaner-flvied ovarmight {d jrovide &iplger teef titkich
q%nes E@RSNH are exenplified, but not limted to,
compoppd,asd BHEGRCY I 'Tabl e 1. Table 1 Exanpl es of readily
avai |l abl e am nes of fornmula RARSNH. The Suzuki reaction
can be used to convert conpounds of fornula (10)
Example/ ai ni ng an Xi group that is |, Br or d into

h ki
Mo BN Py ldd aphit ST g 1o S0

con alns an X group that is I, Br or O into conpounds
(::)QL( Ia (12). The Suzuki reaction i s between a

ha\o n conpound such as that of fornmula (10) and a

boNoNi ¢ aC|d or boronlc ester of formula Rx-B(OR) 2

TGN MEN SN T AT L AT MY T

(610 g) fn ﬁ&t&d(tscu Eﬁwbs%cfd@@ s&ﬁﬁ&%@a@b&fa’c@@gﬁfg?ht 1GaTRd dabticitieikture
but not" limted to, palladiumdiacetate,

was th@@a:fit@(smﬂs heatedtoPH) iﬁm‘@)rz? fopnd oninthipedwttthatderpperia fmanother

and .ad
3.5h b(:lgg% Coqlglﬁglce-[bsﬁlg % 2‘? no’) llo gcll1 W adJPstmgtth%Bﬁ i ghba/ addltlon
(over 9Wmin) iof Eadrcbhtiattd Wt@s@ﬂbm@aca@ Qcaﬁ4'miﬁl(£,) SSlIbbeqiﬁnt fﬁ)lwaualobf the
limted to aqueous K3PX4 or
reactionpigisefpN@VsH by adieg thy 6PH‘Fﬁ§edr wdéﬂflsdlgﬁ% Rydyechlpyig acid (0.1
N, 2x 'T.Q)tLib gg%t aexgeﬂc%ke flﬁf’%s ?ﬁgc{ %tn%jar %ﬁdér@egeﬁﬁé gﬂﬂéa"i’n B?(alﬁ Br1.5
can used in ace o oronic acids or esters in
days tcSyizldki44reeafahe ’oﬂle ciRepamdnces descri bing the net hodogy
may be found in the following: N. Myaura et al.
Chem Rev. 95:2457(1995) or references cited within
the article. There are many aryl, heteroaryl, and
het erocyclic boronic acids and boronic acid esters
that are avail able commercially or that can be
prepared as described in the scientific literature of
synthetic organic chem stry. Typical exanples of
boroni ¢ acid and boronic acid ester reagents for the
synt hesi s of conpounds of formula (1) are shown in
Tabl e 2. Table 2 Exanples of Boronic Acid and Boronic
Aci d Ester Reagents5 -
( PHENYLI SOXAZCOLYLETHOXY) - TRI AZOL- 3- YL SUBSTI TUTED
PYRI DI NE COVMPOUNDS FOR THE TREATMENT OF NEUROLOG CAL
PSYCHI ATRI C OR PAI N DI SORDERS NEW COMPOUNDS FOR THE
TREATMENT OF NEURCLCEJCAL PSYCHIATRIC oR RAIN
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GQutamate is the major excitatory neurotransmtter in
the mammal i an central nervous system (CNS). G utamate
wee@doews2 its effects on central neurons by bi PAI/N§200€036423

and thereby activating cell surface receptors. These

receptors have been dividéd into two major classes,

the ionotropic and netabotropic glutamate receptors,

based on the structural features of the receptor
Exampdedfiei ns, the means by which the receptors transduce

and C. Ioglcal profiles.

+ [4'1"*5%@]%;?‘%‘3‘?&8}95?‘éfﬁt“aﬁéﬁ@l‘ggj@ffJ €Nt uRS) are G
pro ei n-coupl ed receptors that activate a variety of
\| nt acel l ul ar second nessenger systens follow ng the
dirig>of glutamate. Activation of mduRs in intact

rmNmslI ian neurons elicits one or nore of the follow ng
responses: activation of phospholipase C;, increases in

Toa mﬁ#@ﬂ@&bfﬁ@@?@ alabcqoﬂild)@h% PesPgRsien of frinethydidrRyrigin-4-y1-2,4-
iy 31 8 ERLSESEELG L) 80 AP BSRLElS SR Lt 0.6 L)
was added aieco:lu’eals efsadiunt hﬁdl‘bmlldﬂ’ﬁi4 gin 600 mlalfiveatadletrsmsh aeate (ca. 20

L/ RO SURPER P BTG IRE DS GR |LyERILS G oARRPrRAon of ater (50

mL) wHOBRER Q@é&lhﬁﬁﬁhc( fé%})atur@ ok WALWED td)cfmﬁbht@% he b pes&fié¥another 2
i ncreases in arachidonic acid rel ease; and increases

h, the agetode svas distitled niftfreen thetrpadtiop noiktuwpein wgee (water-bath kept at 30 °C).

d t ;.al
AnothogSE RV (730 513 Fadi EERERR Bofe 1 D D g
collectﬁﬁh A {01994 precifitatedty fetratidie qﬂmwaIWﬁQh@Wasﬁéd With water (2x1
Bordi and Ugolini, Prog. Neurobiol.

95
L) befc(rg dgsglgxg atvil0aebarindes aganHg Shgam Phiaigor) s ét @ﬁ%d 235 g of the title

oo SR AT TS T Bl PR RS 77 (R

(d, 2 HNeur ophar macol ogy 34:1 (1995), Knopfel et al., J. Med.
Chem 38: 1417 (1995). Further receptor diversity
occurs via expression of alternatively spliced forns

Exam®k 19€rtain md uR subtypes. Pin et ah, PNAS 89:10331

2), Mnakam et al, BBRC 199: 1136 (1994), Joly et
4-[4-Meithy 13- (ihiethny bubfony -4 730,23 -(rizgob3-ylJpyridibast r opi ¢
gl utangte receptor subtypes may be subdivided into
z \thr e grgfps, Goup I, Goup I, and Goup Il nG uRs,
~ .am no acid sequence honol ogy, the second
me nger systens utilized by the receptors, and by
thei r pharmacol ogi cal characteristics. Goup | nd uR
To a meokymidadle stinell shitiomnéd 44+Bmethyl-SHeiethyddhi®4tal 2yetriazol-3-

Spli [ The bindi ng, of
sipyriaedpebet ol Siviohs phe BTty ohEer Pbspheld Fatsacd
(1.15 L@nglaﬁ %ﬁ@ﬁﬁ%’@ﬁ% WHB 'cl)b ?r?%lbcﬁﬁ’ssﬁfm b&laBESlatd\8E o) at such a

cal ci um ur ol ogi cal iatric and pal n dlsor%fere
rate as A maimsais the teeipatalttdabeuwgen fhé tphy &C Gaodh mam) Tbé esacipdn mixture

€] I t .t hat t
was thetl Qi T2 2 n HERAE R ot b Htbsing e iR oot yspgiom
hydrom@é@lﬁmmwmteeg 5tHRtse@he BRI tb A 0 RecABIN (F10S2)G@A chloroform

roduce postsynaptic excitation upon application to
(1.6 L)n‘é%ﬁrtbﬁ% a‘gd‘?dtth thetieaion amystuse beferedilfration die @xganic phase was
I
separatcéﬂ ﬁ%glﬁ Sﬂe %gﬁg Eel{l‘] nllijefé{‘: £97 ﬁ% tsgl%lﬁﬁvsagtgg@i{ctt%\@lth chloroform 2
x1L). dlile fltlmrdﬁkcewgs extiacied thivive vgfh ¢Hsiosornaf@ts t.5 iy ﬂRscf onthjhed
it al so has, been suggeste hat_ activation o _
organie, phases wiste; dricghQvEIRRagRes L Sul s il t@rqclgarﬁmnﬁeﬁea%dda vacuo to
neurotransmtter rel ease. Baskys, Trends Pharmacol .
Scl 15:92 (1992), Schoepp, Neurochem Int. 24:439
(1994), Pin et al., Neuropharnmacol ogy 34:1(1995),
Wat ki ns et al Trends Pharmacol. Sci. 15:33 (1994).
Met abot ropi ¢ gl utamate receptors have been inplicated
in a nunber of normal processes in the mammal i an CNS.
Actlvatl on of nGI uRs has been shovvn to be reqw red for

Y ' o .4 o,
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the vesti bul o-ocul ar refl ex. Nakani shi, Neuron 13:

1031 (1994), Pin et al, Neuropharnmacol ogy 34:1,
wep@pheloset al ., J. Med. Chem 38:\A\1 (1995).PEUSINE6/036423
Group | netabotropic glutamate receptors and nd uR5 in

particul ar, have been suggdsted to play roles in a
vari ety of pathophysi ol ogi cal processes and di sorders
affecting the CNS. These include stroke, head traumma,

providan ¥ g of drditlesahepivad anj white powhepagbiheeaiop (7% pi Weipsygwder)

vas oSBT LS 0L 01555202} T8k Speepion o
this soﬁfhoﬁ%a 6&%%391«1 N@ﬁﬁ@bﬂ@@-ﬂg)eﬁ 6&% 3 H?\%@ (8¢ 1) 74 ;&%H) 8.8 (s, 2 H).

(1994), I man et al ur osci .
(1994) P|n et al, hburopharnacology 34:1 (1995),

fel et al, J. Med Chem 38:1417 (1995), Spooren et
Ezgnﬁ?jﬂ Trends Pharnacol Sci 22:331 (2001), CGasparini et

3-[4- nﬁlthyl-@-lgﬁeth 'uﬂ'on harmpealtriiz6B3yRpPrilindNeugebauer Pain
002 of the pathology in these conditions
7 \IS ﬂho%ghi to be due to excessive gl utanmate-induced
he BQn of CNS neurons. Because Group | nd uRs
ap g% to i ncrease gl utanmate-nedi ated neurona
exclitation via postsynaptic mechani sns and enhanced

The ti%mg@iﬁanﬂ WeLs @h‘eﬁa&lmalolgelhsﬁﬁmeé} [4h h&'thylée(tnheﬂ@tltjubfmnyl) -4H-1,2,4-
. roba contrihutes to t at ho Accor
tiazol Gl BRI SRS b 06 G PRSP OO SO pfihe

corresphdiReAAREY sealdoyrde ﬁ%ﬁtlﬁéﬁhraz%ﬁﬁtgécp@ﬂ ikohi@tinohydrazide. 'H
eur opr Ot eCt ive agent S, anal gesi Cs or anti convul sants.

NMR:Ret(st 3Bp¥.80 s SH)Y. i%(m,dm&(lia(ﬂt,dhl)@ffﬁﬂdé 1H) 8.91 (m, 1H).
neur ophysi ol ogi cal roles of netabotropic glutamate
receptors generally and Goup | in particul ar, have
establ i shed these receptors as prom sing drug targets
in the therapy of acute and chronic neurol ogical and

Synthesis effinglcompeuads der s and chroni c and acute pain
di sorders. Gastroi ntestinal disorders The | ower
esophageal sphincter (LES) is prone to relaxing

anbmq.rnlttently As a consequence fluid fron1the
omach can pass into the esophagus since

3-(5- {ﬂé’dﬂaﬁr@whl@mﬂheeyl)qsgxazeh%ryﬂﬁ oy} r'zﬁ?thé{l 4§Ub%’4tt|”f?§%l‘3'

I lﬁg vent hereinafter referred to as "refl ux"
yoPY1E&a8 r o- esophageal reflux disease (CGERD) is the nost

preval ent upper

rointestinal tract disease.
Current pharqaco hehppy ainms at reducing gastric acid
secretion, ory

utralizing acid in the esophagus.
Thedéray or gegh

i sm behind reflux has been consi dered
ordy on B hypot oni ¢ | ower esophageal sphincter.
-v-r ,He.g. Holloway & Dent (1990) Gastroentero

n. N Anmer. 19, pp. 517-535, has shown t hat nDst
refl ux episodes occur during transient |ower
esophageal sphincter relaxations (TLESRs), i.e.

rel axati ons not trlggered by swallows. It has al so

(lR) Ibe(3 -ahheranhariydisogazal By lelwingl Stk &2 drmpwlavasdisslved in DMF

t
ol TS R P S SRS 75 2
mmol}J&ﬁlf dékivhiogarbdietd (1101 104, t 3 104 ndfioly waresiddad. Amwrmg over night at 60

esophageal sphincter rel axatjons F% ESRs hus for
°C, W%tﬁfe‘ﬁftlsrﬂﬁiﬁd ofhegaityrg veas sistrasieshvith dichipgoge
conceffFARMIE 1 or Bl layBE VP ALOGH 2 %Qd@@hﬁﬁ%?hﬂh%@b&%lumn
gni ficanc IS a need for new poten
chrorrﬁgrgmpﬁy$na;ﬂ¢aaish@qbchlmbmethaat/nmtlepbh=y 98/2ht0$1ve the title compound
selectivity for md uR subtypes, particularly the G oup
| receptor subtype, nost particularly the m3d uR5 The
obj ect of the present invention is to provide
conpounds exhibiting an activity at netabotropic
glutanmate receptors (nd uRs), especially at the md uR5
recept or. DESCRI PTI ON OF THE | NVENTI ON One enbodi nent
of the present |nvent|on relates toa conpound of

.
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Anot her enbodi nent is a pharnaceutical conposition
conprising as active ingredient a therapeutically
wetdogotiose anount of the compound accordi ng t oPE¢DURMNE036423
[-111, in association with one or nore
pharnaceutlcally acceptabﬁé di l uents, excipients
and/or inert carriers. O her enbodlnents as descri bed
re detail below, relate to a conp ound accordi ng

(7. 10gt '67%)@ HMMRHBPOf(dr T 8. 72r(mmy, AED, a?pQA (dl‘t,an)s édorbntlIHf 7.66 (m,

1H), 7!1%&@}1%%4(?@&%}%5%3?&% §95¥ mg’? Ackihe eg§ @ 3m). 'H
NMR @MMBO0ekb):8.905(d, llHr)rg 'VIER(de@ rtrlg;;da Iﬁéﬁ(ﬂgsmﬁz 89 €s,1e0)a7. U@(ﬂﬁOIZH) 7.58
uR5, medi at ed di sorders risi
- %ﬁdz%fssﬁﬁ‘iéﬁb‘? Sl AR o R B R YRRV o
kT d di di to f |
I L e g ot ment .t here. i s provided a
met hod for inhibiting actlvatlon of nidurR5

Exmmrﬁggptors, conprising treating a cell containing said
ptor with an effective anount of the conpound

4-(5-{(PEH AL BLBLHIGrophenith Rotazbl- -yl]Ihﬁxgﬁm&ﬁsiﬁmh % R&riazol-3-
present invention are useful in erapy, in partlcular
yDpyrfdime t he treatment of neur ol ogi cal, psychiatric, pain,
and gastrointestinal disorders. It wll also be
understood by th evof skill in the art that certain
conpounds of\the sent invention may exist in
anpl e hydrated, as well as unsol vated
further be understood that the present
~ 'on enc npasses all such solvated forns of the
npounds of fornmula I-111. Wthin the scope of the
vention are al so salts of the conpounds of fornula
[-111. Generally, pharmaceutically acceptable salts of

1-[5- (%Qiﬂ?f@ﬂhﬂ%l)@pxﬂgé%ﬂé%@mf)l 63 viemgi G28 ﬁm,olbkﬂMFned usi ng
o PSR TP e e

inert aterfspl&X@ﬁ]i’iﬂ m&ﬂ adk K Ydr 1amyifoigowdd By a’tldﬁwntcﬁbﬂ Bi-@ethi]-st or
acetic acid, to afford a salt with a

(methngméb 6éfr b&ﬂrtylaé@c’epsk]@mdéneaﬂﬁ@g 0149 mmok) ddtepsiisingpe80°C
for 241, ho TR RurE WaQ L6 ASE chP.'t 6l BRPA Phnd $H6R4 3RS QR brine.
po assli um or t |u an a 'l ne ear
The organincphaas was dabdl: (NmPOsp Iﬁﬂtexkesl ahd eaddenigatad Qovmuﬂﬁhdxfru&mSmue
tion having a_ suitably acidic pro

was pofER ol PisoiRptaRcanis b Saiee g B b Mot HgRDAC o isolate the

a t r k t

title coﬁfﬂ»Hirl%(ﬁdllgztrgrgf @Egyﬁeé %zé %hﬂ% o 77a('s ﬁpéz%ge(ﬂ{ 3 PRI Rl m, 28,

6.73 (Sn‘éﬂhéﬁﬁde)lﬂbﬁ @ (st bI%¢ (has)c or gani ¢ am ne (such as
choline or neglum ne) in an aqueous nedium followed
by conventional purification techniques. Additionally,
guat ernary ammoni um salts can be prepared by the
addi tion of al kylating agents, for exanple, to neutra
am nes. I n one enbodi nent of the present invention, the
conpound of formula I-I111 may be converted to a
pharmaceutically acceptable salt or sol vate thereof,
particularly, an acid addition salt such as a
hydr ochl ori de, hydrobrom de, phosphate, acetate,
fumarate, naleate, tartrate, citrate,
nmet hanesul phonate or j"-tol uenesul phonate. In further
enbodi nents of the present invention, the conpound of
formula I-111 may be converted to a pharmaceutically
acceptable salt or solvate thereof with sulfonic acid,
1,2- ethanedisulfonic acid (both as 1:1 and 2:1),
et hanesul fonic acid, nitric acid, 2-
mesi tyl enesul foni c acid, 1,5-naphthal enedi sul fonic
acid (both as 1:1 and 2:1) or pxylenesul fonic acid.
Phar maceuti cal Conposition The conpounds of the
present invention may be formul ated into conventiona
phar maceut i cal conp03|t|ons conpr|3|ng a conpound of

. T o N R
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In powders, the carrier is a finely divided solid,
which is in a mxture with the finely divided conpound
wo@toorie98nventi on, or the active conponent. | NPCEHDBENE036423
the active conmponent is mxed with the carrier having
the necessary binding pro@srties in suitable
proportions and conpacted in the shape and size
desi red. For preparing suppository conpositions, a
ExampRWsnel ti ng wax such as a m xture of fatty acid
cerides and cocoa butter is first nelted and the
4-(5- {(38511\7[«5 -Bredlerepbenylisoxazehiyethoxpat-anethyl4H14,4-triazol-3-
YDPY4E gple stirring. The nolten honbgeneous m xture is
en poured into convenient sized noulds and al |l owed
to cool and soli
are not Ilnt{ed t
stearate, tal

y. Suitable carriers include, but
o, Y magnesi um car bonat e, magnesi um
¢ tose, sugar, pectin, dextrin,
st argN tqeg@c th, methyl cellulose, sodium
car hioxPrg hyINT IIquse | ow-nel ti ng wax, cocoa

't et d the like. The term conposition is al so

st ended to include the formulation of the active
conmponent with encapsul ating material as a carrier

MethoHrJOPféﬁhﬁﬂv@clﬁ?d?WL@ sdpapdiiof b f t4h§% ﬂ?&d)me[SC@U&}Q&%Ehenyl)lsoxazol-
or without other carriers) Is Surrounded

3-y1] etdnaxy}i étmqﬂhtrlcdtﬂ -1 8.4-trisgol-hryhpsnding on ehiralpaknADrc columd with
isopropiyfi ey GRidE! i BUP chBhUGE 1oe AE Ehng OHIERR-
forns SU|tabIe for oral adm nistration. Liquid form

T i
chlorogﬁ&ﬁfﬂﬁgl p-r e}g r}é"?‘?’w n@fh31-2 f He . 1agid1) ‘éeylzjgtﬂw 45 cB8Ming of

i‘qui ns surtabl € for paren
(1R)- 1aK5nQ3m}MrbplheingY)isok;itZttpuBdylledtqnohwith CHED m@ihyla‘i -goethglsulfonyl)-4 H-

124G R SRR GEr DR 5P R T Gh GEME ) 873

(m, 2H}a'7 9*7%@ exr}gt ?%sf@ﬁ @mSp’M/(xﬂqu)h? 58, YH), COIP@NER), 6,10 (q,
viat er “and sui tabl e col orants, flavorlng agent s,

1H), 3¢i0allsi 31z &84, (daﬁﬂ) {HbcKesRrgLagPrin=a484641 red. Aqueous
suspensi ons for oral use can be made by dispersing the
finely divided active conponent in water together with

Example/igscous material such as natural synthetic gurrs

resins, methyl cel|ul ose, sodium carboxynet
4-(5- {(:leﬂhlulso@echl@mhetﬂbﬁowgbérﬁwPﬂ@xx};éﬁt%thkh‘é%@y 2.8-triggol-3-

Dpy? 5$“naceut|cal formul ation art. Exenplary conpositions
yop &nded for oral use may contain one or nore

colorlng, sweet e , flavoring and/or preservative
agents. Depenqtigiggﬁthe node of adm nistration, the

Cl

phar maceut i ca| osition will include frontabout

0. OSdMN(peécénﬂ by wei ght) to about 99%v, or from
abou 0.\19MINO 50%v, of a conmpound of the invention,

2Nt ages by wei ght bei ng based on the total

2 ght of the conposition. A therapeutically effective
anmount for the practice of the present invention can

The tiR€ cS8HRIHA PRAsdMtc@ SR e il éﬂﬁfrﬁg Bkhtidmdrin bﬁ%aﬁi‘ve chiral HPLC
usi ng” known criteria including the age, weight

separatiospodsweribéd irtibe pxample dbi é+(5’détR)eh{5 (kﬁdonomh@ry@}lmxeaol -3-

e LR GRSt e SRR LR 8t s 200

7.77 (§,QDOTBASmABKHR 7CH2n@n, RO1)! 613 Py, @59d.34 iy ¢HY, 62 & 8H), 1.94 (d,
useful in the treatnment of conditions associated with
3H). excitatory activation of m3d uR5 and for inhibiting
neuronal danmage caused by excitatory activation of
n3d uR5. The conpounds nmay be used to produce an
inhibitory effect of md uR5 in manmal s, including man.
The G oup I nd uR receptors including md uR5 are
hi ghly expressed in the central and peripheral nervous
systentand |n other tlssues Thus, it |s expected that

o o "
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The invention relates to conpounds of Fornula I-I111,
as defined hereinbefore, for use in treatnent of
worgllaRHsedi at ed di sorders. The invention rel aPE€BUSH06/036423

conmpounds of Fornula I-111, as defined hereinbefore,

for use in treatnment of ARgheiner's disease senile

denentia, AlIDS-induced denentia, Parkinson'sdisease,

aniylotropic lateral sclerosis, Huntington's Chorea,

m grai ne, epilepsy, schizophrenia, depression,

anxi ety, acute anxiety, ophthal nol ogical disorders
Exampledf as retinopathies, diabetic retinopathies,

s R RPRA URAEE o H0s rve-

y)pyridisé hy@roehlorileneur al gi a and trigem nal neural gia,
tol erance, dependency, Fragile X, autism nental
retardation, schizophrenia and Down's Syndrone. The
it] | b QARIROUNAS: f WOy Iubdus HET dolutdsh in two
ThEtngg%ﬁﬁ%gqg%gﬁgsh?%r§use ?ﬁggreatnent Jgﬂpafn ref%ted to
portion¥itg haleae solutibh afdtaingHy(SpHil R)- 1183 -cphhtdphenyisorazol-3-yljethoxy}-
di sorders such as djabetic neur hi.es,. ar it s.and
A metghed G e S A IR RS S Syt CHBBOL A Ry THsct R was
cooledR8'1p°@ 0fl3 Rt DvESHOR AHECh MNatibhn ¥AHOEONS sQAPRES £i1QRS off, washed
i'ncluding cancer, “angi na, renal or Mliary colic,
with 500U Stianal arehdriedi oy Feunh engRehtgeunderfaeuumyvent i on rel at es
to conmpounds of Fornmula I-111 as defined hereinbefore,
for use in treatnment of stroke, head trauma, anoxic

The sagqgasi c?%?ﬁmq% H.a@jallé[é.a? ﬁmlti?_:ﬁﬁﬁﬁé%&%rﬂ.n@’haﬁ ah HPYASE HoRhure

i seases and epil epsy. e present invention relates

sorptical 8 @0t95% Rél.use of a compound of Fornula I-11I1 as
.defined herejinbefore, .in the manufacture,of a
The SR OO T BIER AE h S8 RETET SRV (R B fp ol and ethy
acetatd SREALPA "B Uakd Biithh S0 NIEB3cRE Proditiediihg Qhrele trykstab iredification,
above. One enbodi ment of the invention relates to the
althougls thegimerphasponiedt wecdighilnigher moiome batghes. [Thejmpeltipgpoint was
t.re o0f gastrointestinal disorders. Another
ﬁmn]éhﬁ%é?ﬁ@%§9of the invention relates to the use of a

Forrmula I-111 conpound for the manufacture of a
medi canent for inhihition of trzgiient | ower

The saligapheaured #p higsedla fropesthanel wap B Ivepieafgdior i ffrigyc
i f i 184 1 R driyNisoxazol-3-
dissol D B b PO R oioBh Y
ylleth@st} rmettiydrd H-i & gt miendl-Jo§1)byaidmeg iThe salt hat a 1 9@ himenkighér
. . lu i sease, for th nagenent of ilure te.thrijive,
intrinsi o Shch o iR AP ER a4 P bR gioodage b gty sat
were th&sutd8vitil £ AR HlunfrofaE Hise Rh Y PREP SVede ¢drhYreddhe from pure
wording "TLESR', transient |ower esophageal sphincter,
compauaidamd ckuinisally mohetedime dis¢ helder with ae sxnasethaisa @f PR7 cm”. The
. ttal : Hol.l oway, :R<H. I 0j I °
diso ot il Sop Rt el PP By B8 BEYT-C. The
comp&idi v%teﬁlbl_Ffs&l Bxabher byGRSpdchephabmergwitheXlowpell and a peristaltic
601-610. The wording "reflux" is herein defined as
pump With epniipvenstiisvietiotrach bei ng able to pass into the
esophagus, since the nmechanical barrier is tenmporarily
| ost at such tinmes. The wording "GERD',
gastroesophageal reflux disease, is herein defined in
accordance with van Heerwarden, MA., Snout A J.P.M,
Exam D agnosis of reflux disease. Bailliere 's CHn.
4-(5-{ t-%25%[13-€m¥opﬂéxyl)ﬁexaz@@:ﬂ{%@hm&}1‘4%%{1@'1-4@11),9;11-%1-3-
t Invention felates to the use of a conpound
yhpyddiersdlplpte o Fornmula 1-111 for the manufacture of a
medi canment for the treatnment of cough. In one
enbodi nent, the cough to be treated is chronic cough.
In a further enbodi nent, the cough to be treated is
acute cough. The term chronic cough is defined in
accordance with Kardos P et al (The German Respiratory
Society's Cuideline for the D agnosis and Treatnent of

-~ o " e - ~
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snoki ng), for nodul ation of appetite and/or satiety,

eating disorders (e.g. binge eating, anorexia, bulima
wa@e@7oavpul si ve) and cravings (for drugs, tobaPCDUS2006/036423

al cohol , any appeti zi ng nacronutrlents or

non-essential food itens)27The invention al so provides

a method of treatnent of nd uR5-nedi ated di sorders and

any disorder |listed above, in a patient suffering

from or at risk of, said condition, which conprises

An i G RSSO0 S RS0 H SRS b BB B
water V@&S?B RO 3- ?@RBQE[SWBthd?@ﬁl@ﬁ?l%bfazgm%}%%&&}Memethyl %H—

treatnment o articul ar disorder wl'l” necessarily
1,2,4-txjazol- éfylmpétmhfmg base, SA@Imosshanol eed gl 9% we% sulplerrisfacid. The

m ni st and th sev of t bei ng
it soff s Pl BB o A ALl P0kbBR L cat | o1,
the term"therapy"” and "treatnent” includes prevention

or prophylaxis, unless there are specific indications
The title galt M@S @mtaﬂlmwwnhrhe@em@ﬂ amotphhvy epertt) ledd mndear melting

utlcall strued accordingly. In
baqué] gé%%??%%tldﬁﬁﬁJﬁYgggﬁg?gﬂgd ot herwi se, the term
antagonlst and "inhibitor" shall nean a conpound
hat by any neans, partly or conpletely, blocks the
The tltlﬁ salhvas mamufactmdwmyﬂ headdingihres potiéonsrad $ut consantpftedisulphuric

o ORSBRAES Pl Bt Ao ER S AR T GRS U o5

chloropmsn‘yayas@taedl Wyl]Bth@Ry}ab@ﬁdﬂ@)nlLﬂ{-g Iztn-ﬁfmbmry%?ﬁalﬁé free base in 1
activ dical use In addition to their use in

ml 2-propanod ﬁéitmlcetmi #i 69eC. Th@a&mme@fmmthmoéhad 2 melting
I I'egb f such conpounds, are
point Oszegbe:l Ahh%ﬁ%lagrd%g ‘?ﬁgge ??glg%/egpg in the devel opnent and
standardi sation of in vitro and in vivo test systens
for the evaluation of the effects of inhibitors of
nd uR related activity in | aboratory animals such as
cats, dogs, rabbits, nonkeys, rats and mce, as part
Biologiofl dvimagear ch for new t herapeuti c agents. Met hods of
preparation Synthesis of internediates
1- (3-chl orophenyl ) et hanone et hyl

Fi unctz?iéa(l %ﬁ.@%ﬁ% en odzﬁtgé} %52 ana g %)@O%Ut ?l?of%zts ﬁ%r&sszl&r mﬁluIHD

5- (3-chl orophenyl )i soxazol e- 3- car boxyl at e

The prdpeftizs off ks @pkiRMMEY bSRX aw@lhm&aﬁ%%hl@%waﬁnglst&ﬁa&@aﬁys for

| or ophenyl )i soxazol - 3-yl ] et hanol
pharmaequml q%w(tz Exanenl ey m)latg@mmr agsays prstwidhleiown in the art as

descrlbédu?%f [ gxdl oéwlg A‘}Q_lln&é%PQze IWeu 5rf’§ %84 ?ll %) yIlaLelgehé/t al., Neuron 8:169
(1992), M1kr eraly] Neuropgtivy 1506 103-(499 3D, Baldzd, et &z Of Nauntch@yikirp
69:151 (&991) tﬁﬁﬁk@&@é’%}ﬁét‘@%&a in ¥1|1e_s§ plél‘rbl?clagor(ljsr 1(3) -mc%golrated herein by
referenée bﬂ)h{}@‘hgﬁf el dﬁﬂ&ﬁh&%fﬁﬁ’@ﬂﬁ%nﬁt}'ﬂ'&ﬁ bg studleéi by means of an assay

rlaz pyrldl ne ni cotl razi
(FLIPR} ﬂ[aﬂ nwamhys ths nfetelizayibs of intragd] )l at idaltivzn 40a%*] I)idz oblsexptdsging

mGluRﬁ of ﬁn %nt @Mﬁ%{abﬁgéwm ,prqgsp ate tll}lrnover

(1R) 1-[5-(3-chl orophenyl )i soxazol - 3-yl ] et hano
2,4-triazol-3-yl]pyridine X=C, Y=N

Flﬂﬂiémpw net hyl - 5- (net hyl sul fonyi ) - 4H

1,2,4-triazol -3-yl]pyridine X=N, Y=C
4-(5-{(1R)-1-[5-(3-ch|orophenyl)isoxazol-3-y|]ethoxy}-
4-methyl -4/-/-1,2,4-triazol-3-yl)pyridine X=C, Y=N
3-(5

[

t
-(5-{(1 _
R) - 1- [ 5- (3-chl or ophenyl )i soxazol - 3-yl ] et hoxy} - 4- net hyl
-4H 1

2

riazol - 3-yl)pyridi nel-[5-(3-chl orophenyl )i soxazo
yl ] et hanol
- thyl 5 (nethylsulfonyl) a/-1-1, 2, 4-

!!4
| - 3-
4-[4
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The 1H and 13CNMR spectra were recorded either on

Bruker 300, Bruker DPX400 or Varian +400 spectroneters
wop@ratisy at 300, 400 and 400 MHz for 1H NVR PCT/US2006/036423

respectively, using TMS or the residual solvent signa

as reference, in deuteratéd chloroformas sol vent

unl ess otherwi se indicated. Al reported chem cal

shifts are in ppmon the delta-scale, and the fine
Cells expiepsing hgnet m&ﬁ@R‘éﬁl gndeseribed i BEAT/05ES2 are sersled at a density of

100,00Q gg@s{ Igeitr ?x%?l cgnséorl%%iéﬁg%ofaatteél: ck?%aa zﬁt%r?x T9%?P?el%ﬁra]\%s S}{rig{ l§1zfack sides and
eXperil?ﬂft{s yitei doak 2# i followingi stqwi@% @{nr &HEWS%(E aMWin&ﬂﬁﬁfe@gblgéliﬁing 127
owe SS S Clra dadetections, were recorded on
M Ng v IOk 2 U QRE e b RRMOF ik Onl T i € G630y
NaHC®,,2Q sibhal #EpRgr op H{L%?mFglgéosé FAE&H fr&%ﬁﬂ HsA FSHOREP (pH 7.4).
pp wth an

spectroneter was eq ectrospray 10
Cell cudtoras de theps¥r aeld dlaias aae lvaddd fow €0 arimMtes inrtbe aboweandrtioned buffer

.mode. The ion spray, voltage was, +3 kV and the nass
°°nta“g%§ EMOREE ACHRETaL ik Rste FrBn hihe FvorssFObCalfiom igaipior luo-3
i . Ter . .
(ol T2 Gl TRbn 0 iR M
surfact@ntyotyel $ G0 doetbenPdG3-1ke6). dlomih@tiwdodding peritdahe fluo-3 buffer

. aq. or in 0.1% TFA . jcal rotation was .

is romdy@abd eilogid ni s erd Bl bR S petinbdh R uqieiige 4 loser

setting 500800 e khd 8.4 cHid 8CDRBherRhuktbSipedd walnkikeNdtRin 88 Smission
aq. Aqueous DMF di net hyl formam de Et QAc et hyl acetate

wavelengihept 4ffvamiandS6R nor, irespedtivelyz Fash alimenRegiisinted edth 160 pl of
t rademar k. na r | yme oynd,.Candi da_antarct.c
butter ot BFYach Wlon e e CribE e gt o PRy hore e Sofaearin ase wes
I : 1
R R e R
antagodisi B cigbuisophidtings) The fludiescenbeisigmd ad sanfified Sortiaichaxi seond
. .8 g, 1.73 nol)_was added in portions to
intervals P Wishbn sEplER s Btnd oo NEbEERs o Sechef thefyo
additiofd) RedpdilsEdre WAL @S af B Riffrenct bBvdBlthe f())éhkq{e%ﬂ 8k theJesponse
L) at OC. The mxture was stirred at roomtenperature
to agonigiy less the hankevamdifhoresherst edthat theGadGlefperiod. KCsoAfteeminations
00l.i ng,. th ] xture s acidified with 3M
are ma%/\aﬁ;r&%}%%r ieag%cﬁq&a’(eﬁﬂ PIe#f8%% | vent was distilled of f
and to the m xture was added Et OAc. The organic | ayer
was washed with water and saturated brine. The sol vent
was distilled off to give crude title product, which
was used directly in the next step. M5 (Mt-1) = 253.
Exanpl e 2 Et hyl
5- (3-chl or ophenyl )i soxazol e- 3- car boxyl ate A sol ution
of crude ethyl 4-(3-chlorophenyl)-2, 4-di oxobut anoat e
(max 294 g, 1.16 nol) and hydroxyl am ne hydrochl ori de
(120.4 g, 1.73 nol) in ethanol (4 L) was heated at 80
OC for 4 h. After cooling (over night) to ca 5-10 0C
the m xture was filtered, washed with cold ethanol and
dried in vacuo to afford the title conpound (214.5 g,
74% . 1HNWR 7.82 (s, IH), 7.72 (m IH, 7.47 (m
2H), 4.03 (s, 3H. Ms (M +l) = 252. Exanple 3
[ 5- (3-chl orophenyl )i soxazol -3-yl] nethanol Sodi um
borohydride (96.7 g, 2.6 nol) was slowy added to a
sol ution of ethyl 5-(3-
chl orophenyl )i soxazol e- 3- car boxyl ate (214.5 g, 0.85
mol) in methanol (2.5 L) at O C.The reaction mxture
was heated at 50 OC for 2h and was quenched with Et OAc
at r.t. Mst of the solvent was distilled off and to
t he remai ning crude was added Et QAc. The organic | ayer
was washed with water, saturated brine and
concentrated to give the title conpound, which was
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used directly in the next step. M5 (Mr+l) =
210. Exanpl e 4
w®2(03/0et98Dr ophenyl )i soxazol e- 3- car bal dehyde  PCT/US2006/036423
[ 5- (3-chl orophenyl )i soxazol -3-yl ] met hanol (178.6 g,
852 mmol ) in dichloromethdfe (2 L) was dropwi se added
to pyridiniumchlorochromate (40Qg, 1.86 nol) in
di chl oromethane (2 L). The resulting slurry was
IP3 Assmirred over night at roomtenperature. The slurry was
filtrated through celite and the flltrate was

An adﬂ%ﬁ?ﬁail Hn%ﬁoﬁ)afl faSSaf;£ 9ort1F§h£}f§%gesvc\:ﬂ b UW(W/QFEZ?@ Ian(\iva "based on

phosplﬁtatiyllllraisﬁd tbfnlom@‘ Rﬂcbpt(ﬁlwﬂ{?dtfoatsﬁﬁmulattés 1sHo¥shdlipdsteC tattivig and
npound, whi ch was used rectly in the next step. 1H
leads twmr@(@ms@naet}on ofipositel { 4,5 trm;nospéaf@éﬂ’(abr s, I H), 7 95
(m IH, 7.61 (m 3H). I\/IS@éMHI = 208. Exanple
GHEK| siqbslsy paressingrtbphemgn MGl @bsgedpﬂ]oetq%well pellvgleﬂysérm\noated

plates %tgl Oﬁ%-cgﬂﬁﬂ or Oln enyalzcjcfﬁg%l(l)élg - Caggg{ q\f]-\ﬁl %glt(? G%IS vere

mcubaféaz)vamgh)t (lmh)TﬂEn twshdd thﬂ'démﬂiﬁs)@hdﬁ&db@&d dbl PWRE37°T in HEPES
tain roomtenperature, stirred at that tenperature

buffer@ldcﬁah%e 44 meMYRsH, 42 amdHedl, @it mVade Ol di% atucosen@) and HEPES,

A LR AN TS S

Cells aner @aahled ohaeyiaHERESS wefidredl salink fand\@fe@ihcul&ﬁédlfoall @ehibih AEPES
concentrated. The crude product was purified

buffer@ﬂ S&%%F %Qﬂt%%lﬁgéﬂ%l% (CEQIPRPUBAS Feinquhaigd iimguplicate R37°C for 15

R L

addltlohbl 307111613 Thereadtidd) is te'i'rrﬁﬁatédrby ﬂlel-el)ichtlﬁn 97 0(5aml gerthlorib aﬁ&[ (5%)
} 1 ,. 2.44 (s, | le 6
on ice §qu’rh 51501@% Al %Fg@ﬁ éhlmt |3Qéaeaz%4m@ew? ceﬂm?@cléﬂaf

polypr%gl@né t?qbgg' Jﬁﬁ%@@%h@%ﬁ%g%@)seﬁ%&& ﬁglﬁg fb%t ){?%19@%?5&&11 (Dowex

AGl1 X&lﬁdﬁnané\lfomn 2dﬁ-y400 ohaskIRIGRAD) blumAs.t Erosmﬂqjhbspimtdﬁeparatmn

tate tion was run
was doie B?’/ figst efijizg & C@th %hat&@é?a&lw&»é@? 30 i pEim iy farmate.
Next, t83fin08i 'gﬁgsp\%ltep ised Wit SRl YEMBSnUARS T&hﬁ?e / D0 mM

vacuo and the crude product was subjected to col um
formic @md@ndtcg@:rcmm SglﬂtlHﬂtIlQl’t:ﬂﬁ]@sThlg eluate is then mixed with 8 ml of

scmtlll%rbt %g E%Igjm og %{cgeg%r]a 10y is Eﬁﬁrmn,:léd]éy E%{ml Iorr]lec?{l%téng( nT he dpm
counts fitdn thé dﬂﬁlu{am sadtples e PKtteS and 1d)sy déteRingtions!akd geﬁéralé’d using a
(s, 3H), 1.66 (d, 3H). LC M (Mt+!) = 266. Exanple
linear lgast squares[BiipgpioBTast-ophenyl ) i soxazol - 3-yl ] et hanol
(1'i?)-1-[5-(3-chl orophenyl )i soxazol -3-yl]ethyl acetate
(56 g, 2 11 mmol) and |ithi um hydr oxi de nonohydrate
(10.6 g, 253 nmmol) were mxed with THF/ Water (7/5, 1.2
) g% and stirred at r.t. over night. Reducing the vol une
Abbrevigligpfe i xture in vacuo to about 1 , fol |l owed by
BSA di | ut igaRinMdeiRAiREnineXt raction with ether and then
dryi ng over MgSO4 and i n vacuo concentration gave
CCD cruderﬁQﬁ&Bkaﬂmkwmmude product was purified by flash

colu chr fogra n silica using heptane/ Et OAc =
CRC 70, 30 Copiceniabion R sev%fl%’(et@‘éwgorrpound (40 g, 85%. 1HNVR
DHPG7. 73 Gn}d&y&mxmﬁwﬁifgmhwl H, 7.38 (m 2 H, 6.57 (s,
1H, 2.44 (s, | H, 1.59 (d, 3
DPM Exgﬁjpt@glgtlons per Minute
2 Iso h azi necar bot hi oam de To a
EDTA entl?/Slt &kggx%ggN%%Eéa% [%géhanlcally stirred
suspensi on of isonicotinohydrazide (435 g) in
I sopropyl alcohol (6.0 L) was added
(met hyl i m no) (t hi oxo) net hane (230 g) in several snal
portions. After conplete addition, the reaction
m xture was heated (70 0C) for 6 h wwth an additi onal
addi tion of |sopropyl al cohol (600 n1) after 30 mn.

AL + o 7z - 1 a2 1.\ " . o A —
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4- Met hyl - 5-pyri di n-4-yl -2, 4-di hydro-3
-1,2,4-triazole-3-thione To a nechanically stirred
WG aapes®8on of 2-isoni cotinoyl - PCT/US2006/036423

- met hyl hydr azi necar bot hi oam de (610 g) in water (5.0
L) was added sodi um bi carBonate (390 g) at r.t. The
reaction mxture was thereafter slowy heated to 70 0C
over 2 h, and nmaintained at that tenperature for

FLIPRaNOt h@’lu&oﬁleﬂlchﬁfagr@mg@lréaa@r(l ce-bath) to 17 0C,
fol l oned by adjus the pHto 3 by slow addition

GHEK( over @DAﬁiffcpntafml@g)Hu@ﬁtl Em@wnwﬁkd@ém oric acid (ca.

70 nt f|| tion of the reaction
GLASﬁ'u Xt ur f’e?ag&ggat%tranwg %?rng the collected solid with
HEPES | ut &4- twﬂyd}skyeﬂ{yl):l-@meﬁazﬂ&ethhn%ulfanm atid)(bffer)gave a
wet cake that was dried at 100 nbar under a gentle

IP; st reannefitodfriphogphate 5 days to yield 544 g of the title
conpound. Exanpl e 10
4-[4-Met hyl -5-(nmethyl thio)-4H1, 2, 4- tri azol - 3-yl ] pyrid
ine To a nechanically stjrred and co

90
Generadbs ﬁmnam)uads Wergweth(a Nghe,assay APR VA Wi gﬁdsa Qalaﬁ%asr%mélo 000
nM. In((irgzhds ect of Zﬁomx% 18%1],};[11&? E@é (/%@Z 1.91)essafﬂg dggttl\li%ln 'fgﬁlh%ﬁas%ect of the
mventﬁ)%dtﬁérm%/@l@(ﬂsqjﬁ%s(}ﬁﬂ 190nM.600 L of water) at such a
rate (ca. 20 mL / min) as to maintain the tenperature
bet ween 10 and 15 OC. Anot her portion of water (50 ni)
was then added and the tenperature was allowed to cone
to 2 1to 24 0C. After another 2 h, the acetone was
Screenipg fon qozepasls aetigmagmiest EeESRon i xture in vacuo
(wat er-bath kept at 30 0C). Another portion of water
(750 nm.) was then added before cooling (17 to 18 00
Adult &abradol fearidvesrof dbtht geaddrestrinedioetingiin aPevlgy sling, are used.

filtration This . soli th shed
Micopy opsi OPARSFPIG S ors BRI TR A Gafvled Wl Elblecty
beforeaalxﬁre&?érn%eﬁéﬁl%doﬁe}” eld 235 g of the t|t| e conpound as

a white powder. 1H NWVR (DMSO-d6) : 2.7 (s, 3 H 3.6

(s, 3H 7.7 (m 2 H 8.8 (d, 2 H. Exanple 11

4-[ 4- Met hyl - 5- (net hyl sul fonyl ) -4
Motilit) m@gshrémérdzol - 3-yl ] pyridine To a mechanically stirred

solution of 4-[4-methyl-5-(nmethylthio)-4

-1,2,4-triazol-3- yljpyridine (228 g) fromthe
f T ﬂumen

o i g B 58 Pp il 26 S48 RUE i
sleevd@dﬂholtgaspﬂhhlss{DHmtslpevaghm Son@tﬁ%s@ﬁha)a& indnodhced th@pgh the

as to maintain the tenperat
esophewtomzt%mmsure@?étrwe@% svegzelstiag dhshind (ePliees)
pressdre§ Thfe %Eseﬂnb'i‘y Q%@%&d%ﬂi WRGr 8énaA léﬁ%oﬂl@hblndé%aﬂwidtﬂike
tion of a sodi um hydr oxi de solution (5 over 2.5

perfushlort pump(Dem‘,eleq:Mel Adelaide, Soith Bustzaalia) efi ylr(pp_dbsc@)tu‘g%g passed in
the orﬁli ci&e&ﬁgg E)og1 g?sgref ﬁw%lpwgsantdha%n gl%% aeLG%E:rB fﬁmoﬁﬁl&jea Bpl 3 cm above
the LBS A sibBals bfeammpliiRdfahd béqiird @ﬁch ﬁdﬁ@nanconnhm&at 106in t he

same was extracted with chloroform (2 x 1 L). The

filter-cake was extracted twice with chloroform (2 x

1.5 L). The conbi ned organi c phases were dried over
Whenralgnebnamesuldnang freé fibmelpgihg gastticddnt phase AU aeptoraolizity as been

obtalrﬁ:g%l@ b%iﬂ??@sglgcg ées? Cf%{lécl)u?\%i? oun%ﬂsé n%%g’gn g.lgllya Va 8.5

ml/kggih £X3rERE VeRN T mih&fidrii vt ﬁimﬁ?ﬁ’éﬁﬁtmm tahllﬁlhélﬁ edaD( 1004 Bepione, 5%
and concentration of this solution in vacu

D- glunm spvBoalipy, pH 3.05 iy igfused jgto thegstqmachghyqugly the c(egtraléuqq)an of the
8.8 (s, 2 H. Exanple 12
3-[4-met hyl -5- (et hyl sul fonyl)-4H1,2,4-triazol-3-yl]p
yridine The title conpound was prepared anal ogously to
4-[ 4- met hyl - 5- (et hyl sul fonyl)-4 - 1,2, 4-
triazol -3-yl]pyridine as described herein, via the
correspondlng ‘sequence conS|st|ng of the correspondlng

o, s . a - T 1



mol ) and cesium carbonate (10.1 g, 31.4 mol) were
added. After stirring over night at 60 0C, water was
w@daea4098he m xture was extracted w th di chl orpOEURENE)36423

foll owed by concentration of the organic layer in

vacuo, to give a crude whpth was purified by col um

chr omat ography on silica using

di chl or onet hane/ net hanol = 98/ 2, to give the title
assembio a0y mlmtcga firvl vplumeIoR: migQd he dyfusibh of Bre DRitr{em meal is

followe(q}j%y efl{_bn%.x t@t a(gl.#—e,') df Qﬁ() ng/nglg Lfngi 221 }_rbtraggstgéplteasu}_g p_ﬁ 1014 mmHg

is obtal%e@ 71"He§)re§§ﬁ9e i9 t}%n%?’alﬁtgmeé @thls]lé{réﬁkﬁo{l%%}%‘%%(ge&n%? using the

infusiog pB@p ﬂii ﬁllrt}h):r a117 1f37®10§m¢r @H}’Qntmgt‘h@f f@(scn tha-ftomachl Thé gxperimental

time fr%rkl)sBrtF?ané\tr&:‘éﬁ 19%’&910%:%) alr n)f}%gf%a?t Ngﬁ_érll ’i;llif procezclure has

been validated{ak h@éha{bie{ Bredrd-offii @fc@iph aMASRss oxazol - 3-yl ] et hoxy} -
4- et hyl - -1,2,4-triazol -3- yl)pyridine

[ -[5-(3- chlorophenyl)lsoxazol 3-yl ]ethanol (63.4 ny,

% .di Si I.n
TLESRY; %@eﬁ%ﬁ 1a)s a deMe a%gg 15\9%6‘5‘(5@%9&1 sﬁﬁa&t@pégggu?%g&lﬁl REerdifte to
1ntragaat1qpsqsklﬁc)aatandtestf i ¥ T mehHt/s. IThe rélaxationhshotildl rioObEﬁreb@ded by a
addi.tign of 4-[4-nethyl-5- ul f.onyl)
Pharyngﬁaij ?g&a é%5é>f§qf£ § wﬁebﬁ‘mﬁh éasezlé Wéﬂxa@% q%%ﬁéxfaed appyalfow-
induced ke @ké&&x@tdlﬁ%ée%t@éeﬂ thd DES Thit U&H f Solfh GoQlas 1&% than 2
r.t. luted with Et OAc and washed w th water
mmHg fandribe dqm@omﬂﬁﬁmlcemphmlammrdhngd thaial SO ), filtered
and concentrated in vacuo. The crude residue was
purified via colum chronat ography on silica using 5%
met hanol in EtOAc to isolate the title conmpound ( 11.7
ng). HNWR 8.81 (bs, 2H), 7.77 (s, IH), 7.67 (m 3H
7.42 (m 2H), 6.73 (s, IH, 6.36 (q, IH, 3.62 (s,
3H), 1.94 (d, 3H).Exanple 15 4-(5-{(I
)-1-[5-(3-chl orophenyl )i soxazol - 3-yl ] et hoxy} - 4- net hyl -
4) -1,2,4-triazol-3- yl)pyridine Method 1 :
Preparative chiral HPLC separation of
4-(5-{(rc)-1-[5-(3-chl orophenyl )i soxazol -
3-yl]ethoxy}-4-nmethyl-4H-1,2,4-triazol -3-yl)pyridine
on chiral pak AD colum w th isopropranol as el uent,
yielded the title conmpound as the first eluting
enantioner. Method 2 : The title conmpound was prepared
anal ogous to 3-(5-{(l1?)-1-[5-(3-
chl or ophenyl )i soxazol - 3-yl ] et hoxy} - 4- net hyl -
-1,2,4-triazol -3-yl)pyridine, by coupling of
li?)-1-[5-(3 -chlorophenyl)isoxazol-3 -yl ] et hano
th 4-[4-methyl -5 -(nethyl sul fonyl)-4/fl,
,4-triazol -3-yl] pyridi ne enpl oyi ng cesi um car bonate
DMF. 1H NWR (DMsQd ) : 8.73 (m 2H), 7.97 (br. s
7.85 (m IH, 7.74 (m 2H), 7.58 (m 2H), 7.39
s, IH 6.20 (q, IH), 3.60 (s, 3H), 1.81 (d, 3H). [a]D
RT(5.827g/L, CDC 3)= - 48.567 Exanple 16 4-(5-{(!I
S)-1-[5-(3-chl orophenyl )i soxazol - 3-yl ] et hoxy} - 4- met hyl
-4Jy-1,2,4-triazol-3- yl)pyridine The title conpound
was i sol ated as the second el uting enantionmer in
preparative chiral HPLC separation as described in the
exanpl e of
4-(5-{(1i?)-1-[5-(3-chl orophenyl )i soxazol - 3-
yl ] et hoxy}-4-nmethyl-4H1,2,4-triazol -3-yl)pyridi ne
(method 1). HNWR 8.81 (bs, 2H), 7.77 (s, IH), 7.67
(m 3H), 7.42 (m 2H), 6.73 (s, IH, 6.36 (g, IH),
3.62 (s, 3H), 1.94 (d, 3H).Exanple 17
4-(5-{(11?)-1-[5-(3-chl orophenyl )i soxazol -3-yl ] et hoxy}
-4-methyl-4J -1,2,4-triazol-3- yl)pyridine
hydrochl oride The title salt was nmanufactured by
adding I OnM of a 32 wt-% aqueous HCO solution in two
portlons to a clear solutlon of 35 ny

= ~ I T T T T e 1 ~ 17T 1L 0~



wi th 500m ethanol and dried at room tenperature under
vacuum The salt was crystalline, had a clear nelting
whetwawioser and had an increased noi sture sor pt PONUS1006/036423
90-95% RH. The title salt was manufactured again in a
similar way in ethanol, 23Bropanol and ethyl acetate
and also at 1 g scale in ethanol. AUbatches produced
the sane crystal nodification, although the anorphous
Claim<ont ent was slightly higher in sone batches. The
'*———neltlng poi nt was from 1500C to 1600C. The salt
manufactured at 1 g scale from ethanol was further
investigated for its intrinsic dissolution rate and
l. chnpapamdtad fommmls fee base of
4- (5-{(11?)-1-[5-(3-chl orophenyl )i soxazol - 3-
yl]athoxy} 4-met hyl -4ff-1,2,4-triazol -3-yl)pyridne.
They'salt had a 1000 tIﬂﬂ? hi gher intrinsic dissolution
S A

reg as conpared to th e base. Dissolution rates
0 base and sa&t asured with a | ow vol une
r nmet DiScs were conpressed from pure

compoun d centRNicglly mounted in a disc holder with
an expoSed) ar ea ofNO 07 cn2(I)The di sc hol der rotated
at 500 rpmimersed in 50 nL USP Phosphate buffer pH
6.8 at 37C. The conpound was anal ysed UV-Online by a

os WS RPRABE SR Al bbbl S b B eocRsRa B4 o5 felipfer

thaedf[S (3-chl orophenyl )i soxazol - 3-yl ] et hoxy} - 4- net hyl -
4 r-1,2,4-triazol-3- yl)pyridine sul phateAn oil ed salt
was manuf actured by evaporating a cl ear solution
opt ai ned by m_xi ng er wwth 33

2. 4% pyrpQund-Apcqrdmg t? 8 aemlowgaﬁqm@?r: PP@BSZ‘Q%‘IS 1he Srenantingey )
-4-methyl-4 - |,2,4-triazol-3-yl)pyridine free base,
500m net hanol and 7m 98 wt- % sul phuric acid. The

3. A torBpEaltac@8ingRo dfaag tiythekeltythe e6mpstrd iksitlsd RGnidi®mer.
oiled salt in 500n ethanol. The title salt was
crystalline with essential anorphous content, had no
clear nelti behgvi our and del i quesce at 60-70 %

4. #%FEFPQH?dﬁéﬁ%HPﬁyﬁ The title salt was manufact ured
again by adding three portions of 5m concentrated

phuric acid (989@ over 1.5 h to a clear solution of

ci tr/azo®- /P Ri ne free base in 1 m
2-prop£ or 1nf| ethangh at 680C. The salt
manuf actured from et handl {&d a nelting point of 128C
al though it deliquesce at 70-80% RH. Bi ol ogica
as welhasudheraecentieadly asaentable salisshdietepindpningforms thgreef.sm
in cell lines expressing nd uRSD The properties of the
conmpounds of the invention can be anal yzed using
5. o enegwlddssammid Ar  phar macol ogi cal activity. Exanples
of glutamate receptor assays are well known in the art
as described in for exanple Aranori a/,, Neuron 8:757
¥99?2), Tanabe et al., Neuron 8:169 (1992), MIller et
. -urOSC|emc@ 15: 6103 (1995), Bal azs, et al, J.
¥ 51 997). The net hodol ogy
gy i n the publ i'¢ati ons is incorporated herein
by reference. Conveni Ny. the conpounds of the
i nvention can be studi ed y)weans of an assay (FLIPR)

as {NQ Bﬁﬁﬁ#@lcgﬁ}? aé&?ﬂaﬂezsgﬁi gz}f%rggels 3/%%1%5@8 ?}165?10& her

assay (1 P3) that neasures inositol phosphate turnover.
FLI PR AssayCel | s expressing human nd uR5d as descri bed
in WO7/05252 are seeded at a density of 100,000 cells
per well on collagen coated clear bottom 96-wel |
plates with black sides and experinments are done 24 h
followi ng seeding. All assays are done in a buffer
contalnlng 127 mM NaG 5mM KO , 2 nlM NgCIZ 0. 7

R ALl SN N A ~ AN Y 2 1




10

15

20

235

30

surfactant polyol - CAS Nunber 9003-1 1-6). Foll ow ng
the |l oading period the fluo-3 buffer is renoved and
wo ephaewe2 Wi th fresh assay buffer. FLI PR experPOEOBR06/036423
are done using a |laser setting of 0.800 Wand a 0.4
second CCD canera shutter 33peed with excitation and
em ssi on wavel engths of 488 nm and 562 nm
respectively. Each experinent is initiated with 160 m
of buffer present in each well of the cell plate. A 40
m addition fromthe antagonist plate was followed by
a 50 nL diti.on fromthe onl I second
6. | Heampayn Bootrfiéﬁgetg apk Qns A @g n? tstglhcl){r?l sI?n
addi tions. The fluorescence S|gnal |s sanpled 50 tines
at 1 second intervals followed by 3 sanples at 5
7. satgutbchiotiée vl of 4 compytivatl ebgordiig ¢o amaote afclaime 1tho
addi ti ons. Responses are neasured as the difference
bet ween the peak height of the response to agoni st,
| ess. t he ckgr o anpl e
8. pgrsflg)ji@te IS%‘%F%%? ?hmn a%lg%rﬁ%l%g[? éﬁ}r’rﬁ%é Qf&athﬁel;l i near
| east squares fitting program | P Assay An additi onal
functional assay for md uR5d is described in
9. WOl 6825d frnuh 4-65- b Ka-d -[Sr(3 pihbuppizeny bippxazeks tydlethoxy} -4-
turnover. Receptor activati.o a h l.L pase
e R AR R PR R A A G R
8 ridine sulphate.
e APl Byl AR Bl L B Ram P e sl
pol y-L-1ysine coated pl ates at 40 1A cells /well |n
medi a containing 1 nG/wel | 3|—|]1 n%o inosjitol. Cells
1008 @niposnd atcetiiing tor anyge of iRy 1-% e RseiadhRIEPY: hr ee
times and incubated for 1 h at 37C in HEPES buffered
saline (146 rnM NaCl54.2 MM KA 0.5 mM Mgd 2 0. 1%
gl U@%}Q}f g & bRRpATRINHCEStdMMgttd ady one of
1 Al aceaﬁ%%ﬂgg%%rb%emﬂansambnase and § g
Pyl 9.as @8 bbtiveringredizst) eopetire evithm M&Mﬁlé@lbe@d
sal ine and pre-incubated for 10 mn in HEPES buffered
s aharmacewisaldy aicapalls A O . Conpounds are i ncubat ed
in dupllcate at 370C for 15 min, then either glutamate
(80 M) or DHPG (30 nM is added and i ncubated for an
IZag%E bFQ E%Fglgtdrﬁceerd-lf@&o ngaehé 6fclhignst 189 Mrmqﬂﬁdnmeutlbaély
Ition o perchloric acid (5% on ice, th
| aceedptublensaltat ad oftidad ksoater eaenf, 0 theimanuGpige @§ a éqteéhcament for
collected in 15 pol ypro | e t upes and i nositol
p essitiney oglaén &g gordg?‘ﬁ@teﬁ?gﬁf)ggﬁhange resin
(Dowex AGL-X8 formate form 200-400 nmesh, Bl ORAD)
colums. Inositol phosphate separation was done by
13‘ 'Us%tac&Jr&lﬁlg Reclginy ¢Brwhabiaspidadisodydr is aasirbhigioal disoglent
nmM ammoni um formate. Next, total inositol
phosphat es is eluted with 8 M 700 mM ammoni um f or mat e
mM.formc, a nd col d.in schnti.| at ]
1t gccorting i 424 WPRRBToH Feutohi A pghyy A8
scintillant and [3H inositol incorporation is
deternmined by scintillation counting. The dpm counts
15 "o achsrdidigpd claih ¢2 seh@bmssal disqtiatis e gasiruinte ool disorder.
determ nations are generated using a |linear |east
squares fitting program Abbreviations BSA Bovi ne

1&%&%&@&5&?&& %CD& ghgzé in s\e}HP %E‘g&gﬁg 'aﬁf ot Ot gastroesophageal

3, rerifik @MQJS@"IBBhﬁﬁMﬁ&{aX aiy§RpEEN LB dbegify, allzRNBePedisease, senile
Mnute EDIA Ethyl ene Di ami he Tetraacetic Aci dFLI PR

Fl depontigt ATDS- indn@dr@nﬁlnaa,et’ar]eastefs @sierige, amyotrophic lateral sclerosis,
GLAST- cont ai ni ng Human Enbri oni ¢ Ki dney GLAST

gl utamat e/ aspartate transporter HEPES

4- (2- hydr oxyet hyl ) -1 - pi per azi neet hanesul fonic acid

(buffer) IP3 inositol triphosphate Generally, the

conmpounds were active in the assay above with 1C50

vaI ues Iess than 10 OOO nM In one aspect of the

1 A~~~ o e
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Adul t Labrador retrievers of both genders, trained to

stand in a Pavlov sling, are used. Micosa-to-skin
wes@plhaysst om es are forned and the dogs are aPCDWRINOE/36423

recover conpletely before any experinents are done.

Motility measurenment |In br3def, after fasting for

approximately 17 h with free supply of water, a

mul til umen sl eeve/ si dehol e assenbly (Dentsl eeve,

Adel ai de, South Australia) is introduced through the

vpingteEs Shyrep.onigasine epilepsyt yohizophisiisy depsessipngayiety, acute

e

sphi.ncter (LES) and. espphageal, .pres T Iy
e R P RO MR B o e PSRl s PR
nﬁﬂﬁﬁ?ﬁ‘tﬁib > ARBEfURKABpAAHEP, d4R0k8! ARVEry M matde disSRltdsuch as
Australia). An air-perfused tube is passed in the oral
diinretis] dhiembtherapydndueed weilopaihies arodt-berpetivt newpaigia and trigeminal
el ectrode nonitored pH, 3 ¢m aboye the LLES, AU signals
aRBIr2l gy ﬁoiqr@&ea‘?f?@e%‘%‘ﬁlﬁy*eé’&h%lﬁnéngé%% iSoEdtHut er  at

10 Hz ' ty f f f '

oS e BB RS ERIRD WS A 28k,
olh@iopBRnialind TRV’ § ByR¥oNeDain edlatbe & migpaipe Unflarinmatory pain,
adm nistered intravenously (Lv., 0.5 m/kg) in a

f nevebmghiv phin. disPedersisurhastdeabetic peurgprthins, srtheitis ard rhgumatitiod
nutrien al. (10% peptone, 5% D- gl ucose, ,5% . .
| HFaPY. V8 Do P PSSP G FBER 1 RIS RATeq Biagiqrious conditions
t CRALI &uih f ST J/SfoRe, head
¢ oL ot R G P pe AR e bR/l
Nittlirh € Rihoxie ahd isshéraiclinjneids, hypaglycdnnif usidovastular diatasesndnd
500 mM/mn until an intragastric pressure of 10+1 nmHg
i epiEpsRi ned. The pressure is then maintained at this
| evel throughout the experinent using the infusion
punp for further air infusion or for venting air from

17 08 8L QMRAN 10 e B&RATkIR BAiAdidordB i 4 OFosib Pain dborder.
nutrient 1hfusion to end of air insufflation is 45
m n. The procedure has been validated as a reliable
nmeans of triggering TLESRs. TLESRs.(is defined as

181&lsr aeeseding G ot lésv@gﬂﬁ%}aé@ﬂ SORHH A &Y ARy, Fhéoif@x-t h
reference to intragastric pressure) at a rate of > 1
mHg/ s. The rel axati on shoul d not be preceded by a

1P AE ¥OQGedhs &) AR 16,36hdReihkid didosde@nsaixidty which case
the relaxation is classified as swal |l owi nduced. The
pressure difference between the LES and the stomach

houl d be | th ,.apd th ti f th
2 fsppercetinalasisn I VERGERHIA A% GREHieny h

compound of forrmula |I as well as pharmaceutically
acceptabl e salts, hydrates, isoforns and/or

2 ENRBLEAEHS td flaine 06, witereiA saidrdiaude iaPakindonty diseasel ai m
1, wherein the conmpound is the 5 -enantioner. 3. A
compound according to claim1, wherein the conpound is

i ?-enantianer._ 4.. A conpound,of fornmula |I|.,as I
23, Bignir RBE LR PR 1 MeCepRas e aRodeth Jo ot R tlorder
i soforns thereof. 5. A conpound of forrmula Il as well
as pharnaceutically acceptable salts, hydrates and/or
23. 40k acemdinbes elaim 66, whereinpaidnshimdisaddi ingnipmir@ny one of
claims 1-5 in crystalline form 7. A hydrochloride
salt of a conpound according to any one of clains 1-5.

. A sul phat.e. t.of ac . o
2 e gl O firE Ro gvRice AR REY o RGBT iRl
4-(5-{(11?)-1-[5-(3-chl orophenyl )i soxazol -3-yl ] et hoxy}
-4- methyl-4 -1,2,4-triazol-3-yl)pyridine
2hiyidkeactdrding de clamd 14, Wherginl sajd disgrBer(i gastroesophageal reflux disease.
chl orophenyl )i soxazol - 3-yl ] et hoxy}-4-nethyl -4 -
,2,4-triazol -3-yl)pyridine sul phate. 10. A conpound
according to any one of clains 1-9 for use in therapy.
11. A pharmaceutical conposition conprising a conmpound
according to any one of s clains 1-9 as an active
i ngredi ent, together with a pharmacol ogically and

oy T
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13. Use according to claim 12, wherein said disorder

is a neurol ogical disorder. 14. Use according to claim
wa2007mesEi N sai d disorder is a psychiatric di BOT/U82006/66423

15. Use according to claim 12, wherein said disorder

is a gastrointestinal disdbder. 16. Use according to

claim 12, wherein said disorder is any one of

gast roesophageal reflux disease, IBS, functiona

dyspepsi a, cough, obesity, Alzheinmer's disease, senile

O denentia, AI'DS-induced denentia, Parkinson's

i.sease, ;.- anyog I. ' [ unt i ngton's

263{%% aecg?fdrlrl?‘ %g‘)ré gﬁ%@ﬂ%&h{e@%ﬁ%ﬁé g%ﬁllld%%%f) g%htla, depr essi on,
anxi ety, acute anxiety, obsessive conpul sive disorder,
opht hal nol ogi cal disorders such as retinopathies,

27 di ahshodtfor ¢itel treapraetiion prevghtaaceirem GRS reeepiommgdisfrdidisaader,
di sorders such as tinnitus, ch nnt%&rqu inducg%ﬁ. 1-91
B ERAn RISV aRe U & pPmBovRcsing By oPF GERRIRS 19 s
nfdfﬁiﬁisgér%i tol ao%lﬁ][e@pﬁl%ee@ EPERAGRGWmerR BF el bRibnand
cravi ng disorders, neurodevel opnental " di sorders
including Fragile X, autism nental retardation,
schi zophreni a and Down's Syndrone, pain related to,

28 mignethedaccordingioredaioy 37, paierein prid disprdenisa peyrqlogical disorder.
di sorders such as di abetic neuropathies, arthritis and
rheumatitiod di seases, |ow back pain, post-operative

29PA1 fethoPAlcBrASSRAIALEH, WitleheiN 8diH AtkdrdeP i pdyBRiatricQlisorder.
I ncluding angiha, renal or billiary colic,
menstruation, mgraine and gout; stroke, head trauma
anoxi ¢ and ischem_c injuries, hyppglycem a

30c Artaetbodiaecardine i dumseh Whetrte s dioyer isany gog of gastroesophageal
, e ’ | | . inle? sQisease, senile
Sfeictidted i chdohd aptiBREL Bl Ghled HBRLileP sisease, senil

arn-di-sorder. : accor di to claim
18em¥hiRS ATDS SAdied UGRERRY, Phikidon'3Qikease) ainfotibshid tesral sclerosis,
19. Use according to claim 16, wherein said disorder

i Bluatingten’y Chorea0migusiae sapilopsyi, pehizaphtsnig, denressioth ereipty, acute
said disorder is depressiqn. 21. Use accqrdi to
S El s ERST00: o PR AR s

di 632 | LB i c@idbrs such
O A583s? iy HHE ERERAALIGAR UL il g e
UsiBniags licihollierhy mbladednkbropathéssepost-hapetipa¢uraldiasodeigeminal
is migraine. 24. Use according to claim 16, wherein
saputalgid, toleranesy depenfencynpddictipmtand\erayingdisggderss.  Use

according to claiml6,. rein said di.sorder. | .
St e gt PR i EA0ai 0t AR, O8] rardation
cLaii nid BRI 185 Wn 3 ByHddhnRO {:)Qiﬁ relafed 9 H%tain%? inflAmARERA9 Bain,
for the treatnent or "prevention of a uR5

r ac@ppathicpriti dit@derdissdr abatiabetin @peiopathivs edfrfheitis iapé rheumatitiod
amount of a conpound according to any one of clajns -
1diyeases.davibarck PERaRpst-aPHtEYRRE ¢ PAim afsaegted with yagious conditions

AR P51 PR, BEAGHABGAR, s, e

diy38fnd Snox R %nd AsoNBih RO 1 #e6, AyPb Bl cérBiaCtadlioy sbulanbBege fland

said disorder is a psychiatric disorder. 30. A nethod

aepibepdyng to claim 27, wherein said disorder is any

one of gastroesophageal reflux disease, |BS,

functional dyspepsia, cough, obesity, Al zheiner's
3183384 oBEE (SICHRR 50 Avh L BRalALEES 1018 BRBhic%bain disorder.

arki'nson' s di Sease, anyotrophic lateral sclerosis,

Hunti ngton's Chorea, mgraine, epilepsy,

schi zophreni a, depression, anxiety, acute anxiety,
3bPseethiodaceudivglie Fiam 30 swhetein saisishisdideridrbagusapain disorder.

di sorders such as retinopathies, diabetic

retinopathies, glaucoma, auditory neuropathic

di sorders such as tinnitus, chenotherapy induced

neur opat hi es, post-herpetic neuralgia and trigem na

neural gi a, tol erance, dependency, addiction and

craving disorders, neurodevel opnental disorders

. Y
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trauma, anoxic and ischemc injuries, hypoglycem a,
cardi ovascul ar di seases and epil epsy. 31. A nethod
wa@e@ondidsy to claim 30, wherein said disorder PGI/ES2006/036423
chronic pain disorder. 32, A nethod according to claim
30, wherein said disorder3fs an acute pain
di sorder.33. A nethod according to claim 30, wherein
said disorder is anxiety. 34. A nethod according to
claim 30, wherein said disorder is depression. 35. A
met hod according to claim 30, wherein said disorder is
33 PRl iRIoRcSrdfipS6 3ken 385whéeBdaiPdis@e60k dhkigiyt © ¢l ai m
30, wherein said pain disorder is a neuropathic pain
di sorder. 37. A nethod according to claim 30, wherein
sai d in disorder . is mgrajne, 38. A nethod according
34.00 maladkAcegrdingie Flaim 0aw eI5H Fiisiyrgas dpmrossion
i nflammatory pain. 39. A nethod according to claim30,
wherei n said disorder is gastroesophageal reflux
35.0A aRdsd acddidind toelaha @ 0achekth sagl disordbmis Paknsonwhelifiase.
sai d di sorder is cough.

36. A method according to claim 30, wherein said pain disorder is a neuropathic pain

disorder.
37. A method according to claim 30, wherein said pain disorder is migraine.
38. A method according to claim 30, wherein said pain disorder is inflammatory pain.

39. A method according to claim 30, wherein said disorder is gastroesophageal reflux

disease.

40. A method according to claim 30, wherein said disorder is cough.



